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SyMPOSIA: WEDNESDAy 
15 NOVEMBER 2023

SP01 Innovation to guide practice in 
MDR/RR-TB treatment: efficacy and 
safety results of the endTB trial

 
endTB trial: Design and baseline 
characteristics of participants in a study  
of five all-oral, shortened regimens for  
MDR/RR-TB
C Mitnick,1 1Harvard Medical School, Boston, United 
States. 
e-mail: carole_mitnick@hms.harvard.edu

This presentation will describe the study rationale, de-
sign, and baseline characteristics of study participants. 
We will report on site and regimen selection, trial in-
clusion and exclusion criteria, participation and moni-
toring schedule, and the functioning of the Bayesian 
response-adapted randomization. 
We will introduce efficacy and safety endpoints, analy-
sis populations, assumptions, analysis methods, selected 
adverse events of special interest and the MSF severity 
scale used to grade adverse events. We will describe the 
baseline characteristics of study participants by treat-
ment arm. These include: demographics, medical his-
tory and comorbidities, prior TB treatment, and extent 
of TB disease (microbiological and radiographic).

endTB trial: Efficacy results in a study of five 
all-oral, shortened regimens for MDR/RR-TB
U Khan,1 1IRD Global, Montreal, Canada. 
e-mail: uzma.khan@ird.global

This presentation will report primary, secondary, and se-
lected exploratory efficacy results. We will report crude 
and adjusted analyses of the primary efficacy objec-
tive: comparison of the proportion of participants with 

favorable outcomes at 73 weeks post-randomization 
between each experimental arm and the control arm. 
Secondary objectives include the same comparison at 
104 weeks post-randomization (including between-arm 
comparisons). Subgroup analyses will also be presented.

endTB trial: Safety results in a study of five 
shortened, all-oral regimens for MDR/RR-TB
L Guglielmetti,1 1Médecins Sans Frontières, Paris, France.
e-mail: lorenzo.guglielmetti@paris.msf.org

This presentation will report main safety results. These 
include comparisons at 73 weeks and 104 weeks post-
randomization between each experimental arm and 
the control of the following outcomes: the proportion 
of participants who experience grade 3 or higher ad-
verse events, adverse events of special interest (defined 
as: Grade 3 or higher “electrocardiogram QT corrected 
interval prolonged”; Grade 3 or higher leukopenia, ane-
mia or thrombocytopenia; Grade 3 or higher peripheral 
neuropathy; Grade 3 or higher optic neuritis; Grade 3 or 
higher increase in alanine aminotransferase or aspartate 
aminotransferase), serious adverse events, and death.

endTB trial sub-studies: Evidence on 
resistance and pharmacokinetics/
pharmacodynamics to inform practice
G Velásquez,1 1University of California, San Franciso, 
San Francisco, United States.
e-mail: gustavo.velasquez@ucsf.edu

This presentation will provide an overview of findings 
and design of substudies nested in the endTB trial to 
extend the knowledge acquired through the trial. Sub-
studies include: 
1. Linezolid dose optimization substudy, comparing 
safety and efficacy across two dose-reduction strategies 
to which participants were randomized; 
2. PandrTB pharmacokinetic/pharmacodynamic and 
pharmacogenomic substudies exploring relationships 
among plasma concentrations of new and repurposed 
drugs, presence of single nucleotide polymorphisms in 
the host, efficacy, and toxicity; 
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3. DeepMTB, examining heteroresistance to bedaqui-
line and fluoroquinolones in sputum specimens and 
in M. tuberculosis strains; 
4. Effect of resistance to pyrazinamide on treatment out-
comes.

endTB trial: Perspective of the Global 
Tuberculosis Community Advisory Board  
(TB-CAB) on a study of five all-oral, 
shortened regimens for MDR/RR-TB

P Agbassi,1 1Global TB CAB, Abidjan, Cote D’Ivoire.
e-mail: ayjpatrick@gmail.com

This presentation will provide a critical reading and in-
terpretation of the (Bayesian response-adaptive) design, 
safety, efficacy, and substudy results presented during the 
symposium, from a patient/research-activist perspective. 
This will include consideration of the duration, pill bur-
den and tolerability. 
The possible impact and implications will be discussed 
in light of the current standard of care and international 
recommendations for RR/MDR-TB, and in the frame-
work of the global clinical research landscape.The expe-
rience of the Global TB-CAB advising clinical research-
ers on design and implementation of trials will also be 
described.

SP02 Undernutrition and TB - people 
deserve better 

When will we stop neglecting the role 
of undernutrition in TB? A TB survivor’s 
perspective
P Tisile,1 1TB Proof, South Africa.
e-mail: ptisile@gmail.com

It was impossible for me to eat during the first two 
months of treatment at least. It was hard to have an ap-
petite in the first place, which affected my nutrition dur-
ing my treatment journey. 
Here I will discuss the support I received during treat-
ment, compared to was I really needed, drawing on my 
own experience and that of others.

How undernutrition affects risk of TB:  
A meta-analysis
P Cegielski,1 1Emory University Rollins School of Public 
Health, Atlanta, Georgia, United States.
e-mail: peter.cegielski@emory.edu

Published risk ratios for TB due to undernutrition are 
likely underestimates. Moreover, a mechanism by which 
undernutrition affects TB risk has not been advanced 
that is supported by direct evidence. This talk will cri-
tique published risk ratios, provide more realistic esti-
mates, and propose a mechanism that may lead to more 
effective interventions

The impact of addressing patient 
undernutrition on TB treatment outcomes:  
A prospective cohort analysis
M Bhargava,1 1Yenepoya University, Yenepoya Medical 
College, Mangalore, India.
e-mail: madhavibhargava4@gmail.com

Despite high prevalence and severity of undernutrition 
in patients with TB in high burden countries, there is 
a paucity of evidence of the impact of addressing it 
in treatment outcomes. RATIONS is a cluster RCT 
of household contacts of 2800 microbiologically con-
firmed patients with PTB in Jharkhand, India. The pa-
tient cohort nested in the RCT received locally evolved 
dry food-ration basket during the treatment period. 
We discuss the improvement in clinical outcomes (low-
er case-fatality ratio), programmatic outcomes (lower 
rates of treatment interruption), and patient centered 
outcomes (weight gain and functional recovery) com-
pared to cohorts without this nutritional support.

How changes in undernutrition affect the  
TB burden: A modelling study
F McQuaid,1 1London School of Hygiene and Tropical 
Medicine, London, United Kingdom.
e-mail: finn.mcquaid@lshtm.ac.uk

Estimating the impact of humanitarian crises on TB 
often centres on health service disruptions, which con-
sequently drives the focus of recovery efforts. The con-
comitant increase in vulnerability to TB due to worsen-
ing social determinants is largely neglected. We devel-
oped a mathematical model of TB in India to estimate 
the impact of changes to population nutritional status. 
We compare a baseline with no change in BMI, to a re-
duction in BMI as a result of major disruption to nutri-
tion. We show that estimates of the impact on TB bur-
den are likely to significantly underestimate change if 
vulnerability to TB is not considered.
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What we can do to integrate nutrition into 
TB therapy: A roadmap
P Sinha,1 1Boston University Chobanian & Avedisian School 
of Medicine, Boston, United States.
e-mail: psinha@bu.edu

Undernutrition is the leading risk factor for TB. Year 
after year, we see that the population attributable frac-
tion for undernutrition far exceeds that of other leading 
comorbidities. And yet action remains anemic. If we are 
to eliminate TB, undernutrition cannot be ignored. 
In this talk, we will outline a vision of integrating care 
for undernutrition and tuberculosis. This will include 
priority actions that must be done now by clinicians 
and TB programs, the data that needs to be gathered 
by researchers, and the collaborations necessary to enact 
change at the level of individual patients and popula-
tions.

SP03 From neglect to child-friendly 
options: Assisting countries implement 
improved TB treatment for children and 
adolescents 

Challenges faced by children taking anti-TB 
medication
C Goslett,1 1Desmond Tutu TB Centre, Stellenbosch 
University, Cape Town, South Africa.
e-mail: cgoslett@sun.ac.za

I was 11 years old when I contracted MDR-TB from a 
family member. I needed to take 17 tablets and a painful 
injection every day. The tablets were not child-friendly, 
some were very big to swallow, some had a very bad 
taste and some caused nausea and discomfort with itchy 
skin and discolouration of my complexion, resulting in 
stigma and name-calling. 
Today I still have vivid flashbacks about that period and 
I struggle to take any form of medication. I advocate for 
child-friendly formulations of TB medicines to be avail-
able for all children with TB.

WHO dosing guidance for children and 
adolescents with MDR/RR-TB
T Masini,1 1World Health Organization Global Tuberculosis 
Programme, Lucca, Italy.
e-mail: tmasini@who.int

Revised WHO TB dosing guidance for children and ado-
lescents with MDR/RR-TB includes dosing for bedaqui-
line and delamanid in children of all ages, in line with 
latest WHO recommendations. The guidance includes 

dosing for all second-line TB drugs for infants weighing 
3 to <5 kg with both child-friendly and adult formula-
tions. Information notes to provide practical guidance 
on administration of bedaquiline and delamanid in chil-
dren were developed. 
A dosing application is available on the WHO Knowl-
edge Sharing Platform to facilitate implementation . As 
part of the Paediatric Anti-TB Drug Optimization exer-
cise, WHO will review appropriateness of TB formula-
tions.

Availability and uptake of child-friendly 
formulations of second-line TB drugs: 
Lessons learnt and future opportunities
B Kaiser,1 1Stop TB Partnership Global Drug Facility, 
Geneva, Switzerland.
e-mail: briank@stoptb.org

The Global Drug Facility’s approach to TB commodi-
ties ensures end-to-end product life-cycle management. 
GDF uses multiple mechanisms, including partner coor-
dination and alignment, prioritization, de-risking activi-
ties and supply chain technical assistance, to bring new 
products to the TB market and to support early adop-
tion and scale-up. This approach has brought 11 child-
friendly formulations to market to treat drug-resistant 
TB in children. 
This session will review the approach used to support 
these formulations, detail practical information for pro-
grammes on availability and price of the formulations 
and regimens, and describe lessons learned that could be 
applicable to future formulations and regimens.

Programmatic experience of treating children 
with adult and child-friendly TB medicines
V Rouzier,1 1Weill Cornell Medical College, New York and 
Centres GHESKIO, Haiti, Haiti.
e-mail: vrouzier@gheskio.org

Pediatric MDRTB treatment can be extremely challeng-
ing because of lack of health infrastructure support, 
trained clinical staff, social support and availability 
of parents and caregivers. Accessing child-friendly TB 
medicines has been limited or slow and managing pedi-
atric patients with adult formulation difficult. 
We will present challenges and successes of the pediatric 
MDRTB program in Haiti using adult and child-friendly 
medicines.
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Additional research in improving TB drug 
administration in children
A Garcia-Prats,1 1University of Wisconsin, Madison,  
United States.
e-mail: garciaprats@wisc.edu

The availability of dispersible tablet formulations of 
second-line TB drugs is a welcome advance; however, 
important knowledge gaps remain. Substantial formu-
lation effects on drugs’ pharmacokinetics have been 
observed, especially comparing dispersible tablets to 
manipulated adult formulations. Taste masking may 
be suboptimal and improvements in palatability may 
still be needed. Some children still do not have access to 
child-friendly formulations. 
In these settings, evidence is needed to inform use of 
adult formulations through manipulation by crushing 
or dispersing adult tablets, including the use of extem-
poraneous formulations. 
This presentation will discuss ongoing research to im-
prove administration of TB drugs for children.

SP04 Higher ambitions for a gender-
transformative response to TB for 
improving health, social and economic 
outcomes

 
Transitioning to a gender-transformative 
response to TB
H Lim,1 1The Global Fund for AIDS Tuberculosis and 
Malaria, Geneva, Switzerland.
e-mail: Hyeyoung.Lim@theglobalfund.org

The Global Fund supports programs and approaches to 
promote health equity, gender equality and human rights 
as explicitly noted in its Strategic Framework 2023-2028. 
These programs include community dialogues on gen-
der-norm change, ‘know-your rights’ programs with TB 
communities, and TB Champion programs. 
In India, the Global Fund supports transgender women 
to become TB Champions - not only raising awareness 
on TB within their communities but also acting change 
agents. 
The presentation will discuss the Global Fund’s com-
mitment to advancing gender equality and human rights 
and share exciting case studies of gender transformative 
approaches and programs in TB.

Evidence-informed decision-making to 
achieve Nigeria’s commitments to end TB
O Chijioke-Akaniro,1 1National tuberculosis Programme, 
Nigeria, Abuja, Nigeria.
e-mail: ocakaniro@gmail.com

The use of evidence in decision-making in health is 
key for informed development efforts. There are a wide 
range of actors and factors that influence public policy 
decisions and facilitators and barriers to evidence use 
in these decisions. Evidence informed decision-making 
remains sub-optimal due to bottlenecks that operate at 
individual, system, and institutional levels. 
Here we highlight the importance of strengthening re-
lationships between decision-makers and producers of 
evidence to co-create research questions, package and 
deliver timely and relevant evidence and ensure use 
among decision-makers through a case study on gender-
equitable access to TB care and prevention.

Relationship between perceptions of  
gender-equitable norms and TB care-seeking 
in Malawi
E Di Giacomo,1 1London School of Hygiene and Tropical 
Medicine / The Hospital for Sick Children, Toronto, 
Canada.
e-mail: digiacomo.elizabeth@gmail.com

This presentation shares results from a secondary data 
analysis investigating the relationship between per-
ceived gender equitable norms and self-reported tuber-
culosis testing behaviours. Data were collected as part 
of the Sustainable Community Action for Lung hEalth 
(SCALE) Trial in Blantyre, Malawi, and have been ana-
lysed using a multivariable binomial regression model 
with a factor analysis and random effects. 
Better understanding of perceptions around gender 
equitable norms and their relationship to tuberculosis 
testing may be used to support the design of gender-
transformative strategies to improve testing uptake and 
end TB.

Changing gender norms to involve both 
women and men in TB care for male patients
J Daniels,1 1Arizona State University, Phoenix, United 
States.
e-mail: Joseph.A.Daniels@asu.edu

Identifying men’s and women’s roles in caregiving for 
men with tuberculosis provides insights to develop strat-
egies to reduce associated burden and improve treatment 
outcomes. 
Through our qualitative study with caregivers, we found 
that women provided meals, health monitoring, emo-
tional support, clinic appointment reminders, and treat-
ment encouragement, while men provided appointment 
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reminders and treatment encouragement. Both men and 
women discussed challenges in caregiving for combative 
family members during their illness and treatment, but 
women described this most often. 
Coordinated caregiving between men and women may 
be an opportunity to shift norms by redistributing re-
sponsibilities, which may in turn improve treatment out-
comes.

Creating a gender-transformative agenda 
to address contextualised TB risk and care 
access for men
J Chikovore,1 1Human Sciences Research Council, Durban, 
South Africa.
e-mail: jchikovore@hsrc.ac.za

Tuberculosis affects economically fragile people and set-
tings, and men generally fare worse than women in key 
indicators. Current conversations place emphasis nearly 
exclusively on low- and middle-income countries, empha-
sising so-called key populations within those settings. 
While crucial, this can miss vulnerable communities and 
groups in other settings, including within higher-income 
countries. A gender-transformative approach needs to 
unravel contextualised vulnerabilities across the world, 
and simultaneously pay attention to diverse socioeco-
nomic variables, rather than treat categories as uniform. 
This will help avoid having hidden populations affected 
by tuberculosis that grapple silently with stigma, dis-
ease, and worsening precarity.

SP05 yes, we can end TB, but not without 
social protection. Here’s the evidence: 
what are we waiting for? (Coordinated 
by Dr Tom Wingfield, LSTM)

 
Community randomised evaluation of 
socioeconomic intervention to prevent TB 
(CRESIPT)
C Evans,1 1IFHAD: Innovation for Health And Development, 
Lima, Peru.
e-mail: carlton.evans@ifhad.org

The Community randomised evaluation of socioeco-
nomic intervention to prevent TB (CRESIPT) controlled 
trial has evaluated an integrated socio-economic sup-
port package offered to all households in which some-
one was diagnosed with TB disease in 32 communities 
in northern Lima, Peru. Impacts will be presented for 
the primary outcomes improving patient cure and pre-
venting subsequent TB in these household members and 
also for secondary outcomes including preventing cata-
strophic costs due to TB.

Addressing the social determinants and 
consequences of TB in Nepal: the ASCOT 
implementation trial
B Rai,1 1Birat Nepal Medical Trust, Kathmandu, Nepal.
e-mail: bholarai19@gmail.com

Since 2018, we have worked to generate evidence on the 
suitability of socioeconomic support for TB-affected 
households in Nepal, a low-income high TB burden 
country. 
First, we identified barriers to accessing TB services in 
Nepal including TB knowledge, stigma, and high travel 
costs to receive care. 
Second, we collaborated with key stakeholders includ-
ing people with TB, WHO, and the National TB Con-
trol Center (NTCC) on the “ASCOT” implementation 
trial to co-design, implement, and refine a socioeco-
nomic support package (cash transfers, peer support) 
for 128 TB-affected households in Nepal. The package 
was feasible, acceptable, and is ready for large-scale ef-
fectiveness evaluation.

Differentiated social protection measures  
for people with TB in Viet Nam
R Forse,1 1Friends for International TB Relief (FIT),  
Ho Chi Minh City, Vietnam.
e-mail: rachel.forse@tbhelp.org

In Viet Nam, approximately 63% of households with 
TB suffer from catastrophic costs. Social protection 
mechanisms are needed to support vulnerable house-
holds. However, it has been found that providing finan-
cial support to economically vulnerable households is 
more acceptable than to all people with TB.
A predictive model for catastrophic cost incurrence was 
developed into a risk assessment tool, allowing for the 
identification and stratification of socioeconomic risk 
at TB treatment initiation. Over 4,500 individuals were 
screened with this tool and over 800 received differen-
tiated social protection packages. Results of this pro-
grammatic implementation and its effectiveness will be 
presented.

Improving the quality of TB diagnostic 
evaluation in Uganda using cash transfers: 
the ExaCT TB Study
P Shete,1 1University of California San Francisco,  
San Francisco, United States.
e-mail: priya.shete@ucsf.edu

Mitigating financial barriers to tuberculosis (TB) diag-
nosis and treatment is a core priority of the global TB 
agenda. We evaluated the impact of a cash transfer (CT) 
intervention on completion of TB testing and treat-
ment initiation in Uganda. We conducted a pragmatic 
stepped-wedge randomized trial of a one-time uncon-
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ditional CT intervention at ten health centers (HC) be-
tween September 2019-March 2020. More people were 
referred for TB testing (aRR=2·60, 95%CI: 1·86-3·62) 
and completed TB testing (aRR=3·22, 95%CI: 1·37-
7·60) per National TB Guidelines. 
This study adds new evidence on effects of social protec-
tion on TB-related outcomes.

Guidance on social protection for people 
affected by TB:  ‘know how’ for TB 
programmes
E Jaramillo,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: jaramilloe@who.int

Less than half of high TB burden counties currently in-
clude social protection in their response to TB. Increas-
ing awareness and understanding about the value of 
mainstreaming social protection into the fight against 
TB will help to meet the critical gaps on how to best 
plan and implement effective social protection pro-
grammes for people affected by TB. 
This talk will explain how the WHO guidance on so-
cial protection for people affected by TB aims to address 
these gaps and support TB programmes to test the ex-
tent to which social protection interventions remain fea-
sible and effective under programmatic conditions.

SP06 Progress and innovation in 
developing shorter treatment regimens 
for people with TB

 
TRUNCATE-TB: 8-week regimens in the 
context of a strategy trial
N Paton,1 1National University of Singapore, Singapore, 
Singapore.
e-mail: nick_paton@nus.edu.sg

The TRUNCATE-TB trial aimed to evaluate the effi-
cacy of a novel treatment strategy for drug-susceptible 
TB comprising initial treatment with one of four 8-week 
boosted treatment regimens, followed by monitoring 
and re-treatment for the minority that relapse. 
The presentation will talk about the approach taken in 
the TRUNCATE-TB trial to evaluate these regimens 
and the resulting evidence supporting the potential for 
marked reduction of time on treatment in the context of 
the TRUNCATE strategy.

Integrated data: Uncovering the potential  
for treatment shortening
R Savic,1 1University of California, San Francisco, San 
Francisco, United States.
e-mail: rada.savic@ucsf.edu

Many of the new regimens being studied in clinical trials 
have also been evaluated in mouse studies to assess their 
treatment shortening potential. Furthermore, we now 
have increasing data from late phase clinical trials both 
for shorter regimens that have and have not been shown 
to be equivalent to the standard of care. 
In this presentation, Prof. Savic will talk about integrat-
ed analyses addressing the data evidence to support the 
potential for treatment shortening.

The stratified medicine approach to 
treatment shortening: Case studies in 
SPECTRA-TB and PRISM
P Phillips,1 1University of California, San Francisco, San 
Francisco, United States.
e-mail: patrick.phillips@ucsf.edu

The “one-size fits all” model of care is a disservice to 
persons with TB as it results in the undertreatment of 
those with severe disease and the overtreatment of the 
majority with less extensive disease. A stratified medi-
cine approach, where persons with TB are assigned to 
a treatment duration commensurate with their disease 
severity, may be one avenue to treatment shortening for 
the majority. 
In this presentation, Dr. Phillips will discuss the oppor-
tunity for treatment shortening with stratified medicine 
trials drawing from work informing two planned trials 
SPECTRA-TB and PRISM for treatments for drug-sen-
sitive and drug-resistant TB respectively.

Duration-ranging in Phase 2 trials: UNITE4TB 
and the MAMS-ROCI Design
A Crook,1 1University College London, London, United 
Kingdom.
e-mail: angela.crook@ucl.ac.uk

The goal of the UNITE4TB consortium is to deliver 
novel Phase 2 clinical trials that accelerate the develop-
ment of better-tolerated drug regimens of shorter du-
ration. Applying the novel MAMS-ROCI framework in 
a Phase 2C setting, UNITE4TB aims to take a unique 
approach to identifying and advancing an optimal dura-
tion for the novel regimens considered for further evalu-
ation in Phase 3.
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Left in the dust: How we can leverage 
cutting-edge dose-ranging research to 
improve duration-ranging studies
S Dufault,1 1University of California, San Francisco, San 
Francisco, United States.
e-mail: suzanne.dufault@ucsf.edu

Many of the challenges in duration-ranging have paral-
lels and proposed solutions in the field of dose-ranging 
where the literature is substantially more established 
and where the traditions of qualitative, pairwise com-
parison studies have been replaced with model-based 
approaches. Such methods are more efficient and allow 
for extrapolation beyond the doses observed. Research 
on efficient study designs and methods for duration-
ranging, while similarly attempting to capture a mono-
tonic response relationship, has only just accelerated in 
earnest over the last two decades. 
This work examines the utility of cutting-edge dose-
finding methods (such as MCP-Mod) for the purposes 
of duration-ranging of TB treatments.

SP07 Improving treatment for persons 
with tuberculosis and substance use

 
Substance use disorders in people with TB in 
the Western Cape, South Africa: Influence on 
outcomes and suggestions for identification, 
intervention and linkage to care
T Carney,1 1South African Medical Research Council, 
South Africa.
e-mail: Tara.Carney@mrc.ac.za

Alcohol use is prevalent among people with TB in South 
Africa, but less is known about the use of other drugs. 
People who use substances are increasingly important 
to reach in this setting, as they are often excluded from 
healthcare and face a number of additional health con-
cerns, including high HIV rates. 
In this presentation, we highlight the prevalence of sub-
stance use disorders in our observational studies and 
explore recommendations for the uniform identification 
of substance use, interventions for addressing the dual 
burden of TB and substance use, and suggestions for 
linkage to care.

The impact of substance use on  
unsuccessful TB treatment outcomes in 
Brazil: results from a national multicentre 
cohort study
F Ridolfi,1 1Clinical Research Laboratory on Mycobacteria, 
Evandro Chagas National Institute of Infectious Disease, 
Fiocruz, Rio de Janeiro, Brazil.
e-mail: felipe.ridolfi@ini.fiocruz.br

In this presentation we will discuss the impact of sub-
stance use on unsuccessful TB treatment outcomes in 
Brazil. 
Our study was conducted using data from a multicenter 
cohort study of pulmonary TB participants that is rep-
resentative of the Brazilian population: the Regional 
Prospective Observational Research in TB (RePORT)-
Brazil. The group used the updated World Health Or-
ganization definitions for TB treatment outcomes, and 
found that substance use (alcohol, tobacco and other 
drugs) were associated with loss-to-follow-up.

Intervention models for people with 
tuberculosis who inject drugs in Vietnam
N Nagot,1 1University of Montpellier, Montpellier, France.
e-mail: n-nagot@chu-montpellier.fr

People who inject drugs (PWID) represent a high-risk 
group for TB in Vietnam. In this presentation, we sum-
marize our research with PWID and present a model for 
intervention. TB prevalence has been found to be esti-
mated at 2.1% of participants living without HIV and 
2.3% among 855 participants living with HIV screened 
for TB in Hai Phong. 
These findings prompted a multifaceted interventional 
project aiming at managing TB among PWID at the 
citywide level, which is scheduled to begin in late 2023. 
We will build on community-based strategies that have 
proved highly efficacious for the management of other 
epidemics.

Hybrid trial for alcohol reduction among 
people with TB and HIV/TB in India (HATHI): 
Intervention adaptation and implementation
G Chander,1 1University of Washington School of 
Medicine, Seattle, United States.
e-mail: gchander@medicine.washington.edu

Unhealthy alcohol use is prevalent among people with 
TB in India. Biological and behavioral effects of alco-
hol use combined with structural and social drivers of 
health increase vulnerability to TB. 
Further, alcohol consumption in this population results 
in poorer treatment outcomes, including increased loss 
to follow up and mortality. Given these poorer treatment 
outcomes, strategies addressing alcohol use in TB clini-
cal settings are essential. 
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In this presentation, we describe the adaption and im-
plementation of a four-session evidence-based behav-
ioral alcohol reduction intervention (HATHI) into TB 
clinical settings in Pune, India.

SP08 Promoting equity in the fight 
against TB: transforming words into 
action

 
Persistent TB practices : dismantling the DOT 
dogma 
B Citro,1 1Independent Researcher, Chicago, United States.
e-mail: bricitro@gmail.com

The essence of directly observed therapy, “watching pa-
tients take their medicines”, remains the dominant TB 
treatment strategy. DOT is a WHO recommendation 
even for new, shorter TB regimens. 
Although DOT is less strictly practiced than when first 
implemented, a growing consensus recognizes that its 
harms outweigh its benefits. Digital DOT, while sold as 
people-centered, reproduces DOT’s paternalistic para-
digm and poses new risks. 
This talk will explore DOT’s history, evidence, and criti-
cisms and apply a human rights lens to chart a more eq-
uitable way forward. (It will be delivered jointly by Brian 
Citro and TB survivor, Rhea Lobo.)

Persistent TB practices : dismantling the DOT 
dogma 
R Lobo,1 1Community Delegation - Stop TB Partnership, 
Copenhagen, Denmark.
e-mail: rhea.lobo@theunion.org

DOTS continues to be a widely acceptable practice, while 
it is a severe human rights violation in every way.

From the discomfort of clinics to the comfort 
of community : people and family centred TB 
care
Y Lin,1 1Burnet Institute, Balaclava, Australia.
e-mail: Dani.lin@burnet.edu.au

This talk discusses how community based care, family 
supported treatment, health literacy models involving 
peer counselors and empowerment of TB survivors are 
helping to address deep seated inequities among people 
affected by TB in Papua New Guinea. Drawing on ex-
amples of recent projects, the effectiveness and feasibil-
ity of non conventional approaches to TB treatment in-
cluding community and family centered care - that sup-
port the agenda for equity - are described.

(Re)designing interventions and 
implementation science: research with a 
commitment to equity
M Armstrong-Hough,1 1New York University, New York, 
United States.
e-mail: mah842@nyu.edu

Equity is often framed as an overarching goal of TB in-
terventions. It is less often appreciated as a goal of the 
intervention process. Using examples of implementa-
tion science studies to improve delivery of contact inves-
tigation, evaluation, and treatment initiation for TB in 
Uganda, this talk will introduce steps that can be taken 
by research teams to operationalize a commitment to 
equity within the design and execution of interventions 
and clinical trials using tools such as participatory de-
sign and nominal group technique.

Changing the narrative: The role of inclusive 
and empowering language in infectious 
disease policy texts
B Umana,1 1York University, Toronto, Canada.
e-mail: umanahappy@gmail.com

The words used to describe disease, people at risk of 
disease, events related to the disease, and methods to 
manage it can fuel a discourse that is inclusive of people 
affected by TB, or exclusionary and othering. 
This talk will juxtapose the language used in TB, CO-
VID-19 and HIV policy documents to highlight how in-
clusive and empowering language choices and framings 
can help to ensure an equity orientation gets embedded 
into TB guidance documents.

SP09 A human rights approach to TB 
among people deprived of liberty (PDL)

 
TB in incarcerated populations: Ethical 
solutions for unique challenges
M Dara,1 1Otsuka Novel Products Group GmbH, Sweden.
e-mail: MDara@otsuka-onpg.com

While the issues surrounding TB among PDL have been 
recognized world-wide by leading organizations such as 
WHO and the Stop TB Partnership, there are still many 
challenges in TB management and care for this group. 
In this talk, Dr. Masoud Dara from The Queen Mary 
University of London, will provide an overview of this 
topic based on his extensive experiences working with 
and for TB-affected PDL in Eastern Europe and Central 
Asia. Dr. Dara will focus on how the community is ad-
dressing these challenges under an ethical framework.
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The rights of TB-affected people deprived of 
liberty (PDL)
B Citro,1 1Independent Researcher, Chicago, United States.
e-mail: bricitro@gmail.com

Traditional biomedical approaches alone, such as TB 
testing and treatment, are not enough to address the 
unique situations, demographics, and problems of PDL 
affected by TB. Components of the larger constellation 
of concerns, rights, entitlements for TB affected people 
deprived of liberty must be considered. Brian Citro has 
dedicated much of his career to researching and docu-
menting the relationship between health and human 
rights. 
In this session, he will discuss his work on the intersec-
tion of TB and human rights, with a focus on legal and 
ethical issues that TB-affected PDL face.

TB among people deprived of liberty in 
Colombian prisons
Z Rueda,1 1University of Manitoba, Winnipeg, Canada.
e-mail: Zulma.Rueda@umanitoba.ca

Many persons deprived of liberty (PDL) struggle to 
receive tuberculosis prevention and care, especially in 
prison settings. PDL are at increased risk of both tuber-
culosis infection and tuberculosis disease when recently 
incarcerated and during ongoing incarceration. This 
highlights the need for active case finding to manage 
disease as well as to break transmission. Dr. Rueda will 
provide an overview of the incidence and prevalence of 
tuberculosis among PDL in Colombian prisons as well 
as her perspectives as a physician and researcher. 
Her talk will recommend people-centered programming 
and evidence-based interventions to mitigate transmis-
sion among PDL and to destigmatize PDL.

SP10 Providing people-centred TB care 
for vulnerable populations

 
Promoting people-centred tuberculosis care 
for vulnerable and at-risk populations
K Viney,1 1World Health Organization, Vetraz Monthoux, 
France.
e-mail: vineyk@who.int

A number of population groups are vulnerable to devel-
oping TB, having limited access to health services, hav-
ing poor outcomes or being stigmatised or facing hu-
man rights barriers due to TB. 
In this presentation, the WHO Global TB Programme’s 
work on TB and vulnerable populations will be present-

ed and specific interventions and efforts to further pro-
mote equitable access to people centred care for those 
at risk of TB or with TB disease will be discussed. The 
ethical and human rights imperatives to sensitively ad-
dress TB related vulnerability as a key part of the TB 
response will be a focus.

The global burden of tuberculosis in 
incarcerated populations
L Martinez,1 1Boston University School of Public Health, 
Boston, United States.
e-mail: leomarti@bu.edu

Approximately 11 million people are incarcerated glob-
ally and considered at high risk of developing tuberculo-
sis; however, the global tuberculosis burden among this 
population has never been quantified. 
In this presentation, we describe our methods and at-
tempts to estimate the annual regional and global inci-
dence of tuberculosis among incarcerated populations 
from 2000-2019.

Substance use and tuberculosis
A Versfeld,1 1University of Cape Town, Cape Town, 
South Africa.
e-mail: annaversfeld@gmail.com

Substance use (drug and alcohol) sets the conditions for 
increased risk of tuberculosis infection and disease and 
decreased likelihood of treatment completion. Yet there 
has been surprisingly little focus in TB programming on 
recognising this intersection and developing positive, 
supportive responses for people affected. 
This presentation draws on over ten years of social re-
search in South Africa to highlight how this intersection 
has been overlooked and misrepresented, the conse-
quences of this, and how a better response can be de-
veloped.

Drug-resistant TB case-finding and TB care 
among the nomadic San communities in 
Namibia
N Ruswa,1 1Ministry of Health and Social Services Namibia, 
Windhoek, Namibia.
e-mail: ncruswa@gmail.com

The San people in Namibia have been disproportionate-
ly affected by drug-resistant TB. Tsumkwe constituency, 
homeland to various San communities, reports the high-
est number of drug-resistant TB in the country. 
We present the situation, approaches and unique chal-
lenges faced in the control of TB among these commu-
nities.
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SP11 Using community, rights and 
gender (CRG) as an innovative approach 
to reach missing patients with TB: 
Country experiences and the way 
forward

 
Digital CLM: Evolution and Insights from 
Country Implementation
S Das,1 1Dure Technologies, Switzerland.
e-mail: sabyasachi@duretechnologies.com

Join us to explore the evolution of Digital CLM, delve 
into the CLM Digital Model, and discover the transfor-
mative potential of Digital CLM Clinics in revolutionis-
ing TB care delivery

CRG implementation in Nigeria: Successes, 
challenges and lessons learnt
S John,1 1Janna Health Foundation, Yola, Nigeria.
e-mail: wizemannstv2@gmail.com

This presentation examines the implementation of 
community-based and community-led interventions for 
tuberculosis (TB) control in Nigeria, highlighting the 
critical role of community engagement, human rights, 
and gender responsiveness in achieving success. 
The presentation showcases the positive outcomes 
achieved through these interventions, including in-
creased access to TB screening and treatment services 
and reduced stigma associated with TB. Additionally, 
the presentation shares valuable insights on lessons 
learned from these interventions, which can be replicat-
ed in other countries with similar contexts.

Joining forces to end TB: Harnessing the 
power of community, rights and gender
K Eman,1 1Dopasi Foundation, Islamabad, Pakistan.
e-mail: kinza_kz@yahoo.com

This presentation focuses on experiences from Pakistan 
and elaborates on how to systematically identify and 
overcome barriers to access for CRG by using OneIm-
pact. 
The presentation highlights the importance of collab-
oration with affected communities to overcome barri-
ers to TB care and control. It emphasizes the need for 
community engagement throughout the entire cascade 

of care, ensuring that care and support services are ac-
cessible and of high quality for all, particularly Key 
and Vulnerable Populations. The presentation stresses 
the importance of empowering TB-affected people and 
KVPs to participate in leadership and decision-making 
processes, ensuring that their voices are heard.

A framework for effective CRG 
implementation - tools, community-led 
monitoring and size estimations
C Smyth,1 1Stop TB Partnership, Geneva, Switzerland.
e-mail: caoimhes@stoptb.org

This presentation focuses on providing a comprehensive 
framework for effective implementation of Community, 
Rights, and Gender (CRG) interventions. The presenter 
will introduce various tools developed by Stop TB Part-
nership that can be used to support CRG implementa-
tion, including community-led monitoring and size es-
timations. 
The presentation will highlight the importance of com-
munity engagement throughout the implementation 
process to ensure access to high-quality TB care and 
support services for Key and Vulnerable Populations 
(KVPs). The presenter will also discuss the significance 
of incorporating human rights and gender-responsive 
approaches in TB programming.

SP12 Mtb antigen-based skin tests 
(TBSTs) – new class of tests for the 
detection of TB infection

 
WHO-consolidated guidelines on 
tuberculosis. Module 3: Diagnosis. Tests for 
tuberculosis infection
A Korobitsyn,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: korobitsyna@who.int

In 2022 WHO has issued a consolidated guidelines for 
the diagnosis of TB infection. The guidelines include 
update of the earlier recommendations, focused on the 
two classes of tests – interferon-gamma release assays 
(IGRAs) and the tuberculin skin test (TST). 
In addition, the update includes the recommendations 
on a new class of TB infection tests, the Mtb antigen-
based skin tests (TBSTs). This class of tests is based on 
specific Mtb antigens and combine the simpler skin-test 
platform with the specificity of IGRAs.
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Using new approaches to implement the 
new Mtb antigen-based skin tests – from 
local to the national level
D Menzies,1 1McGill International TB Centre. Montreal 
Chest Institute, Montreal, Canada.
e-mail: dick.menzies@mcgill.ca

Successful implementation of the new TB skin tests 
will require novel approaches at several levels. At the 
individual level, novel digital tools will help to ensure 
high quality and facilitate test administration, reading 
(the mTST), recording and reporting (digital apps) of 
results. At the health centre, re-organization to provide 
person-centred care, i.e. coordinating test reading, ex-
cluding TB disease, and decision to offer TPT tn the 
same time and place. 
Finally, at national level, a new multi-disciplinary evalu-
ation method is used to evaluate the costs, cost-effective-
ness, benefits, and harms as the program expands.

Cost-effectiveness and preparedness for 
TBST implementation in Brazil and other 
LMICs
A Trajman,1 1Universidade Federal do Rio de Janeiro, 
Rio de Janeiro, Brazil.
e-mail: atrajman@gmail.com

In order to implement new TB diagnostic technologies, 
several steps are needed, including planning and budget-
ing, preparation guidelines, regulatory approval, sup-
ply chain, recording and reporting of new tests, among 
others. An essential step for TBST incorporation and 
implementation is training and quality control of health 
care providers for intradermal injection and induration 
reading. 
We will discuss simplified protocols for training for skin 
testing and how to conduct cost-effectiveness and bud-
get impact analyses for TBST implementation.

TBST experience in South africa: Scenarios 
and expected challenges in implementation
S Charalambous,1 1The Aurum Institute, Johannesburg, 
South Africa.
e-mail: scharalambous@auruminstitute.org

The new specific skin test opens the possibility of rein-
troducing TB infection testing in South Africa. We con-
ducted a desktop review and key informant interviews to 
determine the usability of TB skin tests in South Africa. 
We will review current guidance, possible use cases and 
the challenges anticipated in the implementation of 
TBSTs.

Experiences from the field with the Cy-TB 
test in India
S Mannan,1 1Clinton Health Access Initiative, New Delhi, 
India.
e-mail: smannan@clintonhealthaccess.org

India has the highest estimated burden of tuberculosis 
infection (TBI) globally, with nearly 400 million people 
having TBI, of which 2.6 million are estimated to devel-
op tuberculosis (TB) disease annually. Prevention of TB 
disease is a critical component of the National Strategic 
Plan 2017-25 for Ending TB in India by 2025. 
This plan proposes a Detect-Treat-Prevent-Build ap-
proach and scaling up TPT would be a key to hasten 
the rate of decline in TB incidence from present 2.5% to 
10% required annually. Experiences and learnings from 
using Cy-TB in one of the districts from December 2022 
will be shared.

SP13 Flipping the script: Community 
perspectives on TB treatment and 
vaccines research

 
Is shorter always better? Balancing toxicity 
and duration considerations in the treatment 
of drug-susceptible TB
O Rucsineanu,1 1Global TB Community Advisory Board 
(TB CAB), Moldova National Association of TB Patients 
“SMIT”, Balti, Moldova.
e-mail: oxana_rucs@yahoo.com

Treatment shortening is a driving force behind many on-
going and planned clinical trials. Although duration is 
one challenging component of TB therapy, pill burden, 
side effects, and management of co-morbid conditions 
are also important considerations. When thinking about 
priorities for optimizing TB regimens, these consider-
ations may be weighed differently by affected communi-
ties than they are by clinicians, programs, researchers, 
and funders. 
This perspective will discuss how members of affected 
communities and people with lived experience with TB 
treatment weigh these considerations, and whether the 
risks of certain drug-related toxicities are worth the po-
tential treatment shortening benefits, and under what 
conditions.
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Meeting the needs of people with XDR-TB 
through research and pre-approval access to 
new drugs
J Stillo,1 1Wayne State University, Global TB Community 
Advisory Board (TB CAB), Detroit, United States.
e-mail: jonathan.stillo@wayne.edu

Three new drugs for TB were introduced in the last de-
cade. Even before approval, these drugs and early access 
offered hope to people with drug-resistant TB with few 
treatment options. 
As the next generation of new TB drugs make their way 
through the pipeline, and as resistance to bedaquiline 
emerges, it’s essential that people with XDR-TB have 
early access to new drugs. 
This perspective will describe existing XDR-TB treat-
ment regimens, new TB drugs in development, lessons 
from pre-approval access programs established for beda-
quiline, delamanid, and pretomanid, and make the case 
for how to meet the needs of people with XDR-TB.

One size does not fit all: Choices for TB 
prevention and treatment
A Makone,1 1Global TB Community Advisory Board
 (TB CAB), Harare, Zimbabwe.
e-mail: albertmako@gmail.com

There have been several successful trials recently for the 
treatment and prevention of TB, but these studies have 
largely compared newer regimens with now older stan-
dards of care. This means there are multiple new options 
for treating and preventing TB included in WHO guide-
lines and national programs, but limited understanding 
of how these new regimens compare. Also missing is the 
preferences of communities affected by TB regarding 
different treatment options. 
This perspective will describe the “choices” that exist 
for TB prevention and treatment and how differentiated 
models of care could replace outdated approaches to of-
fering the same regimens to all.

Addressing TB preventive treatment and 
prior history of TB in vaccines studies
P Agbassi,1 1Global TB CAB, Abidjan, Cote D’Ivoire.
e-mail: ayjpatrick@gmail.com

Multiple TB vaccines are entering phase III trials. Col-
lectively, these trials will enroll 75,000 people from a 
dozen countries, including diverse populations such as 
people living with HIV. However, key groups are miss-
ing, including people with prior history of TB. 
This perspective will explore the merits of justifica-
tions provided for exclusion of this population despite 
their increased risk of recurrent TB. It will also explore 
community perspectives on the incorporation of proven 
effective preventive interventions such as TPT in light 

of trial design considerations and the ethical duty to 
provide study participants with access to the available 
“standard of care/prevention.”

The earlier inclusion of pregnant persons in 
TB treatment and vaccines research
A Herna Sari,1 1Global TB Community Advisory Board 
(TB CAB), Surabaya, Indonesia.
e-mail: anihernasari@gmail.com

Pregnant people are excluded from most TB research. 
Because there are no well-controlled studies to inform 
the dose and safety of new treatment regimens in preg-
nant persons, they receive more toxic and less effective 
regimens. Pregnant persons are excluded entirely from 
the TB vaccines research agenda, which will delay access 
for a population already at greater risk for TB. 
This perspective will share outcomes of a workshop 
convened by the USAID-supported SMART4TB Con-
sortium regarding the inclusion of pregnant people in 
TB research, including key takeaways, differences in per-
spectives between scientific and community experts, and 
the final community consensus statement.

SP14 Promoting lung health in  
resource-limited settings: Donald A 
Enarson Memorial Symposium

 
Access to essential asthma medicines: 
Asthma Drug Facility and beyond
K Bissell,1 1School of Population Health, University of 
Auckland, Auckland, New Zealand.
e-mail: k.bissell@auckland.ac.nz

To address the challenges of accessibility and afford-
ability of essential asthma medicines, The Union es-
tablished an Asthma Drug Facility (ADF), based on the 
experience of the Global Drug Facility (GDF) for tuber-
culosis. In Benin and El Salvador, ADF was able to halve 
the cost of treatment for severe asthma using quality-
assured inhalers. 
The most recent global survey assessing national capac-
ity for the prevention and control of noncommunicable 
diseases reported that inhaled corticosteroid was avail-
able in only 19% of low-income countries and 33% of 
lower middle-income countries. It is time to revitalise 
efforts to improve access to essential asthma medicines.
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Smoking cessation in TB patients and  
smoke-free environment: scaling up The 
Union’s pilot project
T Bam,1 1International Union Against Tuberculosis 
and Lung Disease, Singapore, Singapore.
e-mail: tsbam@theunion.org

Smoking is associated with an increased risk of active 
tuberculosis (TB). Passive exposure to tobacco smoke 
has been reported to be associated with both active TB 
and latent TB infection. Smoking is significantly asso-
ciated with positive smear and cavitary pulmonary TB 
thus may promote transmission of TB. 
Studies have reported that smoking is associated with 
delayed sputum conversion, unfavorable treatment out-
comes of TB, and increased risk of recurrent TB. Smok-
ing cessation intervention in TB treatment has been 
implemented in several settings and was found to be fea-
sible, resulting in abstinence in a substantial proportion 
of smokers.

Severe pneumonia in children: Improving 
care in resource-limited settings
S Graham,1 1University of Melbourne and Burnet 
Institute, Melbourne, Australia.
e-mail: Steve.Graham@rch.org.au

Pneumonia is still a major cause of mortality and of 
hospitalisation in children globally. The Union’s Malawi 
Child Lung Health Project adapted the model of care of 
tuberculosis to improve the management of severe and 
very severe pneumonia in children admitted to second-
ary care level (district) hospitals in Malawi. Implemen-
tation in all 25 district hospitals was associated with ex-
cellent adherence to WHO case-management guidelines 
and a marked reduction in inpatient case-fatality rate. 
This presentation will provide an update on more re-
cent progress and current issues to further reduce the 
morbidity and mortality caused by severe pneumonia in 
children.

Comprehensive lung health project in  
Sudan: lessons learnt on asthma 
management and the way forward
A ElSony,1 1International Union Against Tuberculosis 
and Lung Disease, Khartoum, Sudan.
e-mail: asmaelsony@gmail.com

A comprehensive lung health project funded by the 
World Bank and implemented by the International 
Union Against Tuberculosis and Lung Disease (The 
Union) and partners, aimed to reduce the burden of 
lung disease by improving comprehensive case manage-
ment of priority cases. Standard case management of 
asthma, together with smoking cessation among tuber-
culosis (TB) patients and standard case management 

of pneumonia in children, was implemented in Benin, 
China, and Sudan. Experiences and lessons learned in 
the implementation of the comprehensive lung health 
project may be helpful for addressing the challenges in 
improving lung health in resource limited settings.

SP15 Optimising the TRUNCATE  
Strategy for improved outcomes in 
the two-month treatment regimen for 
rifampicin-susceptible tuberculosis

 
Summary of the main TRUNCATE-TB trial 
results and outstanding questions
E Burhan,1 1Faculty of Medicine, Universitas Indonesia 
and Persahabatan General Hospital, Jakarta, East Jakarta, 
Indonesia.
e-mail: erlina_burhan@yahoo.com

This presentation will describe the rationale and main 
findings from this treatment strategy trial and describ-
ing the areas in which the strategy might be modified to 
improve outcomes

TRUNCATE-TB: Optimising outcomes - drug 
exposure (PK/PD) considerations
C Cousins,1 1National University of Singapore, Singapore, 
Singapore.
e-mail: christopher.cousins@ucl.ac.uk

This presentation will describe the relationship between 
exposures of key drugs in the novel regimens and mea-
sures of bacterial killing in order to determine the opti-
mal doses of drugs used in the initial 8-week treatment 
period.

TRUNCATE-TB: Optimising outcomes – 
biomarker considerations
N Paton,1 1National University of Singapore, Singapore, 
Singapore.
e-mail: nick_paton@nus.edu.sg

This presentation will describe analyses of standard 
clinical biomarker measurements (such as chest radio-
graph and sputum smear) as well as specific research 
biomarker measurements and their potential to discrim-
inate between participants who can stop treatment at 8 
weeks with a low risk of relapse; and participants who 
require an extension of initial treatment.
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TRUNCATE-TB: Optimising outcomes – health 
economics
E Schaffer,1 1National University of Singapore, Singapore, 
Singapore.
e-mail: elisabeth.schaffer@nus.edu.sg

This presentation will examine how the implementation 
parameters of the TRUNCATE strategy affect the over-
all costs and cost-effectiveness of the strategy; and will 
determine which of the potential variations of the ap-
proach might represent the best balance, from a health 
system perspective, for wider implementation of this ap-
proach in TB programme settings.

Operational research studies to explore 
effectiveness of the TRUNCATE Strategy  
in treatment programmes
C Sekaggya-Wiltshire,1 1Infectious Diseases Institute, 
Kampala, Uganda, Kampala, Uganda.
e-mail: csekaggya@idi.co.ug

This presentation will describe planned and ongoing 
operational research studies that are exploring the ef-
fectiveness of the TRUCATE strategy in TB treatment 
programme settings.

SP16 Advancing multisectoral action and 
accountability to end TB: Leadership and 
opportunities

 
The WHO Multisectoral Accountability 
Framework (MAF-TB): current progress in 
adaptation and implementation at global, 
regional and country levels
L Oganezova,1 1World Health Organization, Moscow, 
Russian Federation.
e-mail: oganezoval@who.int

Since 2019, countries have been supported in systemati-
cally adapting and implementing the WHO MAF-TB by 
the WHO and partners. 
The presentation describes key activities recently under-
taken to support countries in MAF-TB operationaliza-
tion, including development of documents, strengthen-
ing the engagement of the private sector, advocating for 
scaling up the MAF-TB through different events and 
forums, facilitating information-sharing among 
Member States through the MAF-TB virtual network. 
Liana will also provide statistics on MAF-TB core in-
dicators collected by WHO from countries for the last 
3 years.

Multi-sectoral agenda for TB response:  
the Brazilian experience
T Arakawa,1 1Ministry of Health, Brazil, Brasília, Brazil.
e-mail: tiemi.a@gmail.com

Brazil presents measurable results of multisectoral ac-
tions being a part of the Brazilian Plan to End TB. In 
early 2023, the Brazilian government launched an Inter-
ministerial Committee for elimination of TB and other 
diseases with social determinants. 
The Ministry of Health committed to end TB by 2030. 
This became possible with continued awareness-raising 
among partners about TB. Brazil shares valuable experi-
ence of cooperation agreements as an effective tool to 
involve other ministries in TB response. Guide to pro-
mote social protection for people affected by TB was 
one of the major outcomes of the agreement with the 
Ministry of Social Development.

Multi-sectoral collaboration to promote the 
End TB Action Plan in China
C Zhong Dan,1 1World Health Organisation China, China.
e-mail: chenzho@who.int

China recognizes the importance of taking a multisec-
toral approach to translate commitments into action. Dr 
Chen will share country’s experience on how to estab-
lish an effective multidepartmental collaborative work-
ing mechanism to coordinate the prevention and con-
trol of major diseases under high-level leadership, how 
to create the multisectoral system with participation 
from multiple ministries and agencies (including Min-
istries of Education, Science and Technology, Finance, 
Civil Affairs, the State Council Leading Group Office 
of Poverty Alleviation and Development among others) 
who carry out their work according to assigned respon-
sibilities, as well as how to monitor and review the work 
in progress.

India’s experience in developing a national 
multisectoral action framework for TB
R Joshi,1 1Ministry of Health and Family Welfare of India, 
Dehli, India.
e-mail: ywang@who.int

India shares the experience of development of a nation-
al multisectoral action framework for TB. This strategic 
document makes a strong case for transforming India’s 
TB elimination efforts from a health sector struggle to 
a whole-of-society responsibility. The framework is a 
guide for policy-makers and a call to action for commu-
nities, civil society, the private sector, and other partners 
and stakeholders. It highlights the six key strategic areas 
for integrated action and defines the list of government 
ministries and other stakeholders, and the strategic 
scope of collaboration with each of them.
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Meaningful engagement of civil society and 
TB-affected communities in undertaking a 
MAF-TB baseline assessment in Francophone 
Africa
B Kampoer,1 1DRAF TB, Yaounde, Cameroon.
e-mail: kampoer@gmail.com

The Dynamics of the Response of Francophone Africa 
on TB (DRAF TB), a Regional civil society Network 
that is focused on empowering communities and TB 
survivors to participate in the TB response, enabled TB-
affected communities to measure progress made in the 
implementation of the UNHLM on TB using the MAF-
TB Checklist and conducted a baseline analysis of the 
implementation of the MAF-TB in each of the 12 Fran-
cophone West and Central Africa countries. 
Bertrand will share main findings and challenges of the 
exercise performed.

SP17 Access to TB care and prevention: 
Leveraging the 5S to overcome structural 
barriers and provide solutions

 
Staff: Investing in staff to stabilise systems
M Luma,1 1Partners In Health, Liberia, Monrovia, Liberia.
e-mail: mluma@pih.org

Staffing is key to effectively delivering integrated, com-
munity- and facility-based TB prevention and care. 
This presentation will explore how public sector accom-
paniment and system strengthening contribute toward 
TB elimination. 
It will advocate for investments in health workforce 
(“staff”) that build the next generation of social medi-
cine practitioners, while championing fair pay and safe 
working environments, ensuring coverage in rural and 
urban communities, and promoting professional devel-
opment and retention at all levels. 
It will argue that investing in staff is how to transition 
from system strengthening to stabilization.

Stuff: Securing access to essential medicines 
and diagnostics to achieve 1/4/6x24
D Branigan,1 1Treatment Action Group, New York, 
United States.
e-mail: david.branigan@treatmentactiongroup.org

Access to medications for TB prevention and treatment, 
diagnostic tests and corresponding consumables, imag-
ing technologies, and other equipment are essential for 
delivering effective TB care. This talk will highlight the 
1/4/6x24 campaign to scale up access to shorter, safer 
regimens for TB prevention and treatment, along with 

the diagnostics required to close diagnostic gaps for TB 
and drug-resistant TB, to identify strategies and path-
ways to provide better access for all.

Space: Delivering dignified person-centred 
TB care at all levels of the health system
R Matji,1 1AQUITY Innovations, Pretoria, South Africa.
e-mail: refiloem@aquity.org

Appropriate, dignified care facilities for patients within 
a clinic, hospital, or community care setting are neces-
sary for delivering person-centered TB care. 
This talk will address learnings from the COVID-19 
pandemic and how to improve access to TB care in 
health facilities at all levels of the health system, with 
a focus on improving decentralized community-based 
care for TB and DR-TB.

Support: Expanding support for people with 
TB to improve the quality of TB care
N Venkatesan,1 1Independent, Mumbai, India.
e-mail: nandita.venky@gmail.com

Quality person-centered TB care involves more than 
just access to diagnosis and treatment. It also includes 
support or accompaniments for people with TB to get 
better, such as food, housing, counseling, and other psy-
chosocial services. 
This talk will discuss what country programs can and 
should be doing to better support people with TB to ful-
ly recover from the disease and to not only survive but to 
thrive physically, economically, and psychosocially.
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SP18 Urgent need for coordinated action 
to accelerate TB vaccine access

 
WHO-led initiatives to prepare for new TB 
vaccines
B Giersing,1 1Department of Immunization, Vaccines & 
Biologicals, WHO, Geneva, Switzerland.
e-mail: giersingb@who.int

The speaker will provide a review of recent WHO-led 
initiatives to prepare for the introduction of new TB 
vaccines, including the Evidence Considerations for 
Vaccine Policy initiative, which outlines the evidence 
that will be required for WHO to adopt ECVP a new 
TB vaccine into policy; and, the Global Framework to 
prepare for country introduction of New TB Vaccines 
for adults and adolescents, which provides a frame-
work for how countries can prepare for introduction 
of a TB vaccine for use in adults and adolescents at 
the national level, once a licensed vaccine is available 
in country.

Understanding the TB vaccine market: 
Demand considerations and implications for 
supply planning
G Gomez,1 1IAVI, Amsterdam, Netherlands.
e-mail: ggomez@iavi.org

A clear understanding of the demand for new TB vac-
cines is a key priority for commercial manufacturer en-
gagement in TB vaccine development and to support ac-
curate planning for manufacturing scale up. 
Understanding the TB vaccine market is also an impor-
tant input in defining global access and volume-based 
pricing strategies and informing financing decisions to 
sustain potentially fragile TB vaccine markets. 
This presentation will evaluate the TB vaccine market in 
both high and low burden countries, outlining demand 
considerations and implications for supply planning.

State of TB vaccine readiness: a gap 
assessment
P Pelzer,1 1KNCV, The Hague, Netherlands.
e-mail: puck.pelzer@kncvtbc.org

In order to guide global TB vaccine policy and practice 
effectively, it is crucial to assess TB vaccine readiness 
and implementation research and provide concise sum-
maries of key findings while identifying priority areas 
for future TB vaccine research. 
The speaker will present a summary of a recent survey 
and literature review, evaluating the current state of re-
search on implementing new TB vaccines in low- and 
middle-income countries (LMICs). 

The presentation aims to identify knowledge gaps, 
and provide insights on TB vaccine implementation re-
search, covering aspects such as feasibility, impact, ac-
ceptability, and cost-effectiveness. This research is part 
of the SMART4TB consortium.

SP19 The 2nd International  
Post-Tuberculosis Symposium:  
results and recommendations

 
Patient perspectives, advocacy and 
stakeholder engagement
I Schoeman,1 1TB Proof, Pretoria, South Africa.
e-mail: ingrid.tbproof@gmail.com

In this talk I will discuss the current perspectives of TB 
survivors and stakeholders around the topic of post-TB 
sequelae. I will provide recommendations for future 
stakeholder engagement in research, clinical care, and 
policymaking.

Post-TB sequelae: pulmonary, neurological, 
skeletal and cardiovascular complications
J Meghji,1 1Imperial College London, London, United 
Kingdom.
e-mail: J.meghji@imperial.ac.uk

We will discuss the current evidence, knowledge gaps 
and recommendations from the plenaries and work-
shops examining post-TB clinical outcomes. Topics in-
clude post-TB lung disease, neuromuscular and skeletal, 
and cardio and pulmonary vascular disease.

Post TB pathogenesis, epidemiology, 
prevention and treatment
A Byrne,1 1University of New South Wales, Sydney, 
Australia.
e-mail: Anthony.Byrne@svha.org.au

I will summarise the current evidence, knowledge gaps, 
and recommendations from plenaries and workshops 
from the 2nd International post TB symposium held in 
Stellenbosch South Africa in April this year. This relates 
to the pathogenesis, epidemiology, prevention & treat-
ment of Post TB lung disease.
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Post-TB sequelae in paediatric populations 
and economic impacts
M Van der Zalm,1 1Stellenbosch University, Cape Town, 
South Africa.
e-mail: mariekevdzalm@sun.ac.za

I will be summarize the current evidence, knowledge 
gaps, and recommendations from plenaries and work-
shops on Paediatric post-TB disease. I will also review 
the evidence, knowledge gaps and recommendations for 
understanding the economic impacts of post-TB dis-
ease.

Post-TB lung disease: modelling and next 
steps
B Allwood,1 1Stellenbosch University, Cape Town, South 
Africa.
e-mail: brianallwood@sun.ac.za

In this talk I will summarize the current evidence, 
knowledge gaps and recommendations for modelling 
post-TB sequelae. I will also summarize the symposium 
and discuss important next steps for the field of post-
TB, including research and advocacy priorities, as well 
as the future of the symposium.

SP20 Normalising TB conversations: 
power of the people’s movement in 
ending TB

 
Community radio intervention: Taking TB 
conversations closer home
A Bhardwaj,1 1International Union Against Tuberculosis 
and Lung Disease, South East Asia Office, New Delhi, India.
e-mail: ashish.bhardwaj@theunion.org

Effectiveness of Community Radio Stations (CRS) for 
health programmes is well documented in India. The 
objective of engaging CRS for TB is to normalise TB 
conversations through a hyper local medium that be-
longs to, has a connect with and can influence poorer 
rural communities within its territorial footprint. This 
intervention follows a multi-pronged approach - develop 
and broadcast TB messaging and conduct on-ground 
community outreach interventions. 
This engagement with CRS Radio Jockeys has resulted 
in catalysing conversations on TB, people sharing their 
TB experiences, motivating people to get screened and 
tested and connecting the local TB Cells with the com-
munities.

Engaging TB survivors in TB programme 
implementation
N Kumar,1 1Ministry of Health and Family Welfare, New 
Delhi, India.
e-mail: kumarn@rntcp.org

Persons with TB (PwTB) experience significant stigma 
and discrimination, creating barriers for TB diagnosis 
and treatment completion. 
However, when a TB Survivor shares his/her personal ex-
perience of TB, it is often well accepted. They represent 
the challenges faced by PwTB in an effective way, liaise 
with communities, implementers and policy makers. 
Hence, India’s TB Program trained consenting TB survi-
vors to become ‘TB Champions’ who would liaise with 
local TB program, move across communities encour-
aging them to seek health care, support treatment and 
counselling. Nearly 30,000 TB survivors were trained till 
date, with many of them actively supporting the pro-
gram.

Empowering grassroot-level elected leaders 
to support TB elimination efforts in India
R Sankar,1 1Global Health Strategies, New Delhi, India.
e-mail: rsankar@globalhealthstrategies.com

The presentation will provide an overview of the Indian 
Ministry of Health’s collaboration with the Ministry of 
Panchayati Raj (managing rural local elected bodies) to 
enlist the support of 250,000 village-level elected leaders 
across the country in the TB elimination response. 
The strategy is based on demonstrative pilot programs 
that showed that elected community leaders, when pro-
vided with accurate information and assistive tools, 
are well placed to build community participation and 
increase accountability toward a health issue, monitor 
service quality and availability, and act as a feedback 
mechanism to relay challenges to higher authorities and 
ensure their resolution.

Digital storytelling – an innovative approach 
to TB elimination
K Sagili,1 1International Union Against Tuberculosis and 
Lung Disease, South East Asia office, India.
e-mail: ksagili@theunion.org

Real, reliable, relatable content is important for people 
to make right decisions and actions. Sharing personal 
stories of TB is a powerful tool and is used across the 
globe. Agencies like WHO, CDC and TAG have shared 
stories and tools. In India also, several groups, have 
made efforts in this angle. 
We implemented an innovative approach of ‘mobile 
story telling’ wherein TB survivors and health workers 
were trained to record their own stories on their mobile 
phones and disseminate through social media. 
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Initial results showed large viewership on social media 
and empowerment of individuals in telling their own 
stories digitally.

SP21 Accelerating paediatric 
investigations of next-generation new  
TB drugs for children

 
Innovative approaches to expedite the 
evaluation of new TB drugs in children
P Howell,1 1University of the Witwatersrand, 
Johannesburg, South Africa.
e-mail: phowell@witshealth.co.za

Pediatric investigations of new TB drugs have all been 
substantially delayed. Without the investment of new 
resources and application of innovative approaches, this 
will persist for the generation of new TB drugs. This 
presentation will discuss the causes of these long delays 
and highlight the implications for TB treatment in chil-
dren. 
Here we describe a new initiative called, CHEETA 
(Chasing Expedited and Equitable Treatment Access for 
Children with TB) that aims to accelerate pediatric TB 
drug development through earlier initiation and more 
rapid implementation of pediatric trials of new TB 
compounds, and the development of an innovative plat-
form trial approach.

Collaboration and trial site  
capacity-building for equitable and 
enhanced site participation
N Montañez,1 1University of Wisconsin-Madison, School 
of Medicine and Public Health, Los Angeles, United States.
e-mail: nmontanez@wisc.edu

Pediatric TB clinical trial site experience and capacity 
are rate limiting factors to accelerating investigations of 
TB drugs in children. A site mapping exercise was per-
formed to identify sites in middle-and high-TB burden 
countries with experience conducting TB clinical trials 
and/or potential or known access to pediatric popula-
tions affected by TB. A survey was created to assess the 
identified sites’ experience and capacity needs to feasibly 
perform regulatory TB clinical trials in children. 
During this session we will discuss the process for and 
outcomes of the site mapping exercise and capacity sur-
vey, and how to address the identified capacity gaps.

GlaxoSmithKline development portfolio 
and strategies for accelerating paediatric 
investigations of TB drugs 
S Tiberi,1 1GSK, London, United Kingdom.
e-mail: simon.x.tiberi@gsk.com

Children have the lowest treatment rates for drug resistant 
TB and some of the worst outcomes, new drug regimens 
are sorely needed. However, developing drugs for children 
after adult therapies have been approved is currently the 
norm though this means several years of delay. 
In this presentation an overview on GSK’s TB drug pipe-
line and progress for paediatric development will be giv-
en. Current challenges on trying to bring forward pae-
diatric development will be shared and a perspective on 
how a platform like CHEETA could help get new drugs 
to children will be discussed.

Ludwig Maximilian University development 
portfolio and strategies for accelerating 
paediatric investigations of TB drugs
N Heinrich,1 1LMU Munich, Munich, Germany.
e-mail: heinrich@lrz.uni-muenchen.de

Ludwig Maximilian University (LMU) in Munich is the 
sponsor of a new TB drug called BTZ-043, which has a 
novel mechanism of action that inhibits DprE1, an im-
portant enzyme for cell wall synthesis. 
This presentation will provide an overview of the de-
velopment of BTZ-043, including plans for advancing 
phase II studies in adults through a new public-private 
TB regimen development consortium called UNITE4TB. 
The presentation will also discuss early thinking around 
pediatric investigations of BTZ-043 in children and how 
innovative approaches might help to expedite research 
and access to new drugs like BTZ-043 for children.

A community perspective on accelerating 
access to new TB drugs for children
G Kerubo Moses,1 1Amref Health Africa/Global TB 
CAB/CHEETA Taskforce, Nairobi, Kenya.
e-mail: mosesgloriah96@gmail.com

Children are typically among the last populations to 
enjoy the benefits of scientific progress in TB. Commu-
nities observe and must deal directly with the adverse 
impacts of these delays, namely unnecessary morbidity, 
mortality, and suffering. 
This presentation will discuss how children have been 
slow to benefit from access to short-course regimens 
for TB prevention and treatment of drug-sensitive and 
drug-resistant TB, and how accelerating pediatric inves-
tigations of new drugs in children will help to address 
the needs of this population too often underprioritized 
or left out entirely of TB research and program initia-
tives.
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SP22 Building state-of-the-art training 
systems to address rapidly evolving needs  
to end TB in TB programmes

 
Training TB programme personnel in 
Indonesia
I Eka Putra,1 1School of Public Health, Faculty of Medicine, 
Universitas Udayana, Denpasar, Indonesia.
e-mail: gedeartawan@unud.ac.id

Indonesia has been working to accelerate progress to-
ward TB elimination to achieve the targets of END TB 
strategy. The national TB program is implementing a va-
riety of capacity building efforts to translate these poli-
cies into action across the country in all sectors. 
The presentation describes the capacity building meth-
ods and processes adopted and related learnings and 
challenges.

Capacity-building through international 
courses
L Garrido-Herrero,1 1The Union, Sydney, Australia.
e-mail: lara.garrido@theunion.org

The Union provides support to develop clinical exper-
tise, management skills and the ability to discover solu-
tions through research and advocacy. The Union has a 
series of international courses designed for staff of na-
tional TB programmes, clinicians and technical partners 
working in tuberculosis care and prevention in low-and 
middle-income countries. 
The presentation will share the recent modernisation of 
Union Courses, which now offer a hybrid learning en-
vironment model: online asynchronous courses, online 
synchronous courses and face to face field visits.

Developing global public goods for training
M Easow Mathew,1 1The Union, New Delhi, India.
e-mail: manu.mathew@theunion.org

The presentation will focus on how training mate-
rial, content, processes and systems/ tools can be open 
sourced through creative commons licenses and be made 
available as a global public good. This would make 
available, free of cost, a common pool of training mate-
rial, resources and tools, to experts, organizations and 
TB programs around the world. 
This will also enable higher levels of collaboration and 
co-operation, which in-turn will result in continuous 
improvement and expansion of a repository of technical 
resources in the area of training and capacity building.

Global public goods: uptake of digital 
training tools by national TB programmes
S A Nair,1 1Stop TB Partnership- Secretariat, Geneva, 
Switzerland.
e-mail: sreenivasn@stoptb.org

The presentation will focus on the development of fast 
paced tools, strategies, approaches and policies in TB 
care and prevention and the need for digital technology 
supported approached for quick and cost effective ca-
pacity building approaches. 
The presentation will highlight global experience is e-
learning opportunities and strategies to make free to use 
technical resources on training and capacity building as 
global public goods.

SP23 Introducing and scaling up shorter 
TB treatment regimens for children and 
adolescents: how do we move from 
policy to practice?

 
Ensuring children also benefit from 
treatment shortening: Latest global policies 
and guidelines
S Verkuijl,1 1WHO, Global TB Programme, Geneva, 
Switzerland.
e-mail: verkuijls@who.int

The WHO consolidated guidelines on the management 
of tuberculosis in children and adolescents and on drug-
susceptible TB treatment contain recommendations on 
shorter treatment regimens for non-severe drug-suscep-
tible TB and for TB meningitis in children and adoles-
cents and on the 4-month HPMZ regimen in =12 years. 
The use of bedaquiline is now also recommended in <6 
years. Children of all ages are therefore eligible for the 
subsequently recommended 9-month all oral regimens 
for MDR/RR-TB. WHO also recommends program-
matic use of BPaLM in adolescents =14 years. 
This presentation provides an overview of WHO recom-
mendations and practical implementation guidance on 
shorter treatment regimens
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Implementation of shorter-course 
regimens for TB treatment in children and 
adolescents in Kenya: key steps and practical 
considerations
E Maleche-Obimbo,1 1University of Nairobi, Nairobi, 
Kenya.
e-mail: lisaobimbo@gmail.com

Following the release of the new 2022 WHO guidelines, 
the NTLP worked together with the Kenyan Childhood 
TB Committee of Experts (CoE) who led a step-wise 
process of in-depth review of new recommendations 
and of supporting evidence by experts from relevant 
disciplines and sectors. 
A decision was made to adopt the shorter 4-month TB 
regimen. Field-tools, training material and guidelines 
were adapted to guide health-workers on how to identify 
which child was eligible for short-course TB treatment. 
A roadmap for roll out included sensitization, training 
and dissemination to stakeholders and implementers, 
piloting in selected counties, and national implementa-
tion by mid-2023

Implementing the oral shorter regimen 
for the treatment of drug-resistant TB in 
children and adolescents in Tajikistan
W Mulanda,1 1Médecins Sans Frontières, Dushanbe, 
Tajikistan.
e-mail: tajikistan-medco@oca.msf.org

MSF is treating children and adolescents with drug re-
sistant TB (DR-TB) in Tajikistan since 2012. In 2016, 
in collaboration with the National TB program, MSF 
introduced pediatric formulations for second-line drugs 
as well as the use of shorter, all oral regimen. 
The package of care supported by MSF includes im-
proved access to laboratory-based diagnosis and drug 
resistant testing, strengthening of contact investigation 
interventions and implementation of Family-DOT ap-
proach to improve access to TB care and enhance treat-
ment adherence. 
Key lessons learned on the effect and feasibility of im-
plementation of this package of care will be reviewed 
and discussed

Procurement and supply considerations  
to ensure smooth uptake of new,  
shorter regimens for the treatment of  
drug-susceptible and drug-resistant TB  
in children
M Kavtaradze,1 1Global Drug Facility (Stop TB 
Partnership), Geneva 1218, Switzerland.
e-mail: mayak@stoptb.org

Great strides have been made in shortening tuberculosis 
treatment duration using WHO-recommended child-
friendly formulations of medicines. 
This presentation will focus on the peculiarities of TB 
treatment in children that require special attention to 
ensure that the right medicines are available in the cor-
rect quantity at the right place and time. 
Based on the experience of TB programs that have al-
ready started new, shorter regimens for drug-susceptible 
and drug-resistant TB treatment in children, we will 
also share challenges and ways forward and explain why 
procurement and supply considerations are essential to 
ensure a smooth transition to new regimens.

Looking ahead: Future options for 
shortening treatment of drug-susceptible 
and drug-resistant TB in children and 
adolescents
N Salazar-Austin,1 1Johns Hopkins, Baltimore, United 
States.
e-mail: nsalaza1@jhmi.edu

The last few years, there have seen significant advances 
in the treatment of drug-sensitive and drug-resistant TB 
among adults, including HPMZ and BPaLM. Translat-
ing those results to children should not only consider 
safety and matching drug exposures, but should also 
address the differences in the pathophysiology of child 
versus adult TB disease. 
We will review ongoing and planned trials from 
SMART4TB, IMPAACT and the CDC’s Tuberculosis 
Trials Consortium to assess these and other treatment 
advances in infants, children and adolescent
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SP24 Raising quality of data from 
observational MDR/RR-TB treatment 
cohorts: novel methods and best 
practices

 
Estimating TB recurrence post MDR/RR-TB 
treatment among patients with and without 
HIV: the impact of assumptions about death 
and missing follow-up
S Sauer,1 1Harvard Medical School, Cambridge, United 
States.
e-mail: sara_sauer@hms.harvard.edu

Quantification of recurrence risk following successful 
treatment is crucial to evaluating regimens for multi-
drug- or rifampicin-resistant (MDR/RR) tuberculosis 
(TB). Such analyses are complicated, however, when 
some patients die or become lost during post-treatment-
follow-up. 
We will report estimates of six-month post-treatment 
TB recurrence risk and compare this risk by HIV sta-
tus among patients who successfully completed a longer 
MDR/RR-TB regimen containing bedaquiline and/or 
delamanid. In doing so, we will compare five approaches 
for handling post-treatment deaths and demonstrate the 
impact of potential selection bias from excluding pa-
tients with missing follow-up data.

Risk factor analyses in MDR/RR-TB treatment 
cohorts - beware of the Table 2 fallacy
P Khan,1 1London School of Hygiene and Tropical 
Medicine, London, United Kingdom.
e-mail: Palwasha.Khan@lshtm.ac.uk

Risk factor analyses (i.e., those that present multiple 
adjusted effect estimates from a single multivariable 
regression model) are a popular approach for studying 
determinants of treatment success. 
However, effect estimates from these models are at high 
risk of bias and misinterpretation. Using an illustrative 
example of an analysis of risk factors for unsuccessful 
treatment outcomes among patients receiving treatment 
for MDR/RR-TB, we demonstrate how bias may occur 
and why model estimates are often misinterpreted. 
We will compare estimates to an alternative approach 
focused on the impact of a single exposure, HIV-infec-
tion, on treatment outcome and propose best practice 
modelling strategies.

To adjust or not to adjust? Considering 
causal structure in estimating the effects 
of hepatitis C on unfavourable MDR/RR-TB 
treatment outcomes
A LaHood,1 1Harvard Medical School, Boston, United 
States.
e-mail: Allison_Lahood@hms.harvard.edu

Hepatitis C has been shown to be associated with unfa-
vorable treatment outcomes in patients who have initi-
ated MDR/RR-TB treatment; however, the reasons (i.e., 
mediating pathways) for this association are unclear. 
Possible explanations range from increased risk of liver 
injury to limited TB treatment options to confounding 
by substance use. 
We leverage data from the endTB Observational Study 
cohort to estimate the effect of hepatitis C on unfavor-
able outcomes, using causal structure to guide con-
founder adjustment. We then estimate the extent to 
which treatment adherence, adverse events, and regimen 
composition, versus alternative pathways, explain the 
observed association.

Target trial emulation in action: estimating 
the effect of bedaquiline use beyond six 
months on end-of-treatment outcome
L Trevisi,1 1Harvard Medical School, Boston, United States.
e-mail: letizia_trevisi@hms.harvard.edu

Target trial emulation to guide statistical analyses can 
facilitate articulation of clear research questions, in-
crease transparency, and reduce bias. We will present an 
example of target trial emulation for the study of the 
relative effectiveness of longer bedaquiline durations (7-
12 months; >12 months) as compared to six months of 
bedaquiline, with regard to treatment success. 
We will describe the target trial and a three-step analytic 
strategy (consisting of cloning, censoring, and weight-
ing) to emulate the target trial.

Benchmarking to extend causal inferences 
from clinical trials to real-world evidence
U Khan,1 1IRD Global, Montreal, Canada.
e-mail: uzma.khan@ird.global

One approach to increase the confidence in results from 
observational studies is through benchmarking the ob-
servational study results against those from a random-
ized trial before using observational analyses to answer 
questions beyond those of the trial. 
In this presentation, we explore key assumptions for a 
causal framework to benchmark observational data us-
ing target trial emulation and provide an example based 
on the endTB Observational Study and endTB Clinical 
Trial.
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SP25 CAD for kids: Advances in adapting 
computer-aided chest X-ray readings to 
support TB diagnosis in children

 
The implementation of chest X-ray in 
primary care settings and the role of CAD  
for childhood TB
O Marcy,1 1University of Bordeaux/IRD, Bordeaux, France.
e-mail: olivier.marcy@u-bordeaux.fr

Chest radiography (CXR) is an important component 
of tuberculosis diagnosis in children. However, poor ac-
cess to good quality CXR, lack of appropriate reading 
skills and poor inter-reader reproducibility restrict its 
impact in diagnostic algorithms, notably at lower levels 
of healthcare. 
This presentation will bring new evidence from the TB-
Speed studies on decentralizing simplified CXR reading 
at the primary healthcare level and use of CXR in spe-
cific algorithms for children with HIV-infection or mal-
nutrition. This will highlight the added value and the 
performance of CXR in diagnosing childhood TB and 
potential role of CAD to support the evaluation.

The performance of CAD4TB for paediatric 
TB in South Africa
M Palmer,1 1Desmond Tutu TB Centre, Stellenbosch 
University, Cape Town, South Africa.
e-mail: meganpalmer@sun.ac.za

Current CAD algorithms for TB have not been trained 
or evaluated for children under 5 years old. In this ses-
sion, we will present the accuracy of the CAD4TB sys-
tem (Delft) for interpreting chest X-rays (CXR) from 
young children who were evaluated for pulmonary TB 
in Cape Town, South Africa. 
We will then describe the results after re-training the 
algorithm with paediatric CXR data, and review the 
requirements and processes needed to fine-tune CAD 
algorithms for childhood TB.

The experience of developing CAD for 
paediatric TB in Spain and Mozambique
M Ledesma-Carbayo,1 1Universidad Politécnica de 
Madrid, Madrid, Spain.
e-mail: mj.ledesma@upm.es

Universidad Politécnica de Madrid in collaboration 
with ISGlobal and the Spanish network for paediatric 
TB (pTBRed) have developed a telemedicine platform 
and artificial intelligent (AI) methodologies to support 
paediatric TB diagnosis in low resource countries using 
CXR and clinical data from two cohorts. The telemedi-
cine platform facilitates the reading and CXR labelling 

of radiological findings. Different AI models have been 
built using convolutional neuronal networks for TB vs 
non-TB classification and relevant areas segmentation, 
including methods merging image and basic clinical 
information. Performance comparison of these mod-
els will be presented with respect to expert radiologists 
readings as reference standard.

The CAPTURE Consortium: Catalysing 
artificial intelligence for paediatric TB 
research
D Jaganath,1 1University of California, San Francisco, 
United States.
e-mail: devan.jaganath@ucsf.edu

To improve training and validation of CAD solutions 
for paediatric TB, we need to a large image repository 
from diverse, well-characterized cohorts of children 
with and without TB. 
The CAPTURE consortium is a multi-country initiative 
to develop a paediatric TB CXR repository with expert 
CXR reads, corresponding clinical data, and standard-
ized TB definitions. This will support independent eval-
uation of CAD algorithms for paediatric TB, and pro-
vide developers a critical resource to fine-tune and build 
new CAD algorithms for children. 
In reviewing the data available, we will also outline the 
essential needs for a child-specific CAD algorithm and 
considerations for analysis.

Adapting CAD implementation for children
H Sohn,1 1Seoul National University College of Medicine, 
Seoul, Korea, Republic of.
e-mail: hsohn@snu.ac.kr

There is limited documentation of real-world imple-
mentation issues and end-user needs, which are impor-
tant factors to consider in the development and assess-
ment of TB-CAD for paediatric populations. 
We will discuss results of our initial systematic search 
of end-users of TB-CAD in low-resource settings and 
describe strategies to develop a database to collate and 
update TB-CAD use case, including their early use in 
paediatric populations. We will also describe current 
available paediatric TB-CAD products and propose key 
priority features for CAD in children that can serve as 
benchmark in the development and evaluation of next 
generation of TB-CAD for paediatric populations.
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SP26 Challenging the use of digital 
technologies for TB diagnosis: global 
vision and experiences from Ethiopia, 
Nigeria, Vietnam and the Latin American 
and Caribbean region

 
AI and radiology technology in TB: Global 
policies, advances, innovations and research
Z Qin,1 1Stop TB Partnership, Geneva, Switzerland.
e-mail: zhizhenq@stoptb.org

 This presentation will offer a comprehensive review of 
the most recent advancements in digital radiology and 
AI/CAD technology, and their significance in combat-
ing TB. We will delve into the fundamental AI/CAD 
principles, and explore the array of products available. 
Additionally, we will address radiation safety concerns 
and discuss global efforts to pilot and expand the use of 
these tools. 
The presentation will also incorporate a qualitative 
study and survey findings, providing insights into initial 
user experiences and key lessons derived from the use of 
ultra-portable digital X-ray and CAD products.

Portable digital X-ray with AI to strengthen 
TB case-finding among key populations 
in Nigeria: an innovative public-private 
partnership scale-up model
S Useni,1 1KNCV Nigeria, Abuja, Nigeria.
e-mail: suseni@kncvnigeria.org

Between September 2020-Dec 2022, we partnered with 
a private company that produces portable digital X-
rays to pilot the use of portable X-rays with AI for ac-
tive case finding in hard-to-reach communities, riverine 
areas, prisons, and TB hotspot areas. Of 15,905 people 
screened in prisons, 7% had presumptive TB, and 25% 
of those tested were diagnosed with TB. During ex-
pansion to other key populations, 118,027 people were 
screened, 9% of whom had presumptive TB, and 23% 
of those with presumptive TB were diagnosed with TB. 
About 94-98% of those diagnosed were immediately 
linked to treatment.

AI-supported digital chest X-rays for TB case-
finding: The experience in Latin America and 
the Caribbean region
P Jimenez,1 1Pan American Health Organization, 
Washington DC, United States.
e-mail: avedillop@paho.org

In 2021, the WHO recommended using chest X-rays 
and computer-aided detection (CAD) software as highly 
sensitive screening tools in persons at higher risk of TB, 

which can detect TB prior to the onset of symptoms. 
In the Americas, countries such as Peru, Paraguay, Co-
lombia, and Ecuador among others, have begun imple-
menting these tools for TB screening in vulnerable pop-
ulations such as persons deprived of liberty, Indigenous 
Peoples, and urban areas with a high TB burden using 
mobile units. 
We aim to share experiences of those countries.

SP27 TB in conflict: Digital health and 
data exchange systems for linkage to 
care for displaced Ukrainians

 
Implementation research in support of the 
use of innovative digital technologies in TB 
care
D Falzon,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: falzond@who.int

This talk will highlight the potential of digital technolo-
gies when used to support people with TB and health-
care systems and the role implementation research plays 
in assessing the effectiveness and sustainability of such 
interventions.

Addressing barriers to the optimisation of 
digital treatment adherence in TB-affected 
persons in Ukraine
I Yeleneva,1 1Labor and Health Social Initiatives, Kyiv, 
Ukraine.
e-mail: ilona@lhsi.org.ua

This talk will address the use of digital adherence tech-
nologies (DATs) and the challenges present for both per-
sons on TB treatment and providers. Participants can 
expect to learn about the factors that act as barriers to 
continuous monitoring and follow-up for TB-affected 
persons within a conflict setting. 
Participants will leave with a more comprehensive un-
derstanding of how to identify the psychological, social, 
financial, and physical barriers and methods to address 
these challenges to increase successful applications of 
DATs.
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Addressing barriers to the optimisation of 
digital treatment adherence in TB-affected 
persons in Ukraine
I Yeleneva,1 1Labor and Health Social Initiatives, Kyiv, 
Ukraine.
e-mail: ilona@lhsi.org.ua

This talk will address the use of digital adherence tech-
nologies (DATs) and the challenges present for both per-
sons on TB treatment and providers. Participants can 
expect to learn about the factors that act as barriers to 
continuous monitoring and follow-up for TB-affected 
persons within a conflict setting. 
Participants will leave with a more comprehensive un-
derstanding of how to identify the psychological, social, 
financial, and physical barriers and methods to address 
these challenges to increase successful applications of 
DATs.

Applying digital technologies to  
support treatment in Ukrainian persons 
affected by TB
N Deyanova,1 1OATH, Kyiv, Ukraine.
e-mail: ndeyanova@oath.org.ua

This talk will focus on the application of digital technol-
ogies to support TB diagnosis and treatment in Ukraine 
both before Russia’s invasion and how this prolonged 
conflict has affected the country’s practices. Participants 
can expect to learn about the specific technologies uti-
lized, such as smart pill boxes, that have become an es-
sential part of supporting the continuation of care in 
TB affected persons who have been displaced and are 
unable to travel to clinics due to safety concerns. Par-
ticipants should expect to leave with several strategies 
for application of the diverse technological methods to 
support TB treatment.

The role of eHealth in TB clinical 
management of displaced populations
I Margineanu,1 1University Medical Center Groningen, 
Groningen, Netherlands.
e-mail: i.s.margineanu@umcg.nl

This talk will give a comprehensive overview of eHealth 
services’ capabilities for tuberculosis clinical manage-
ment for displaced populations both within the conflict 
zone and host countries. Participants can expect to learn 
about telemedicine technologies and mobile health apps 
used to facilitate the delivery of TB healthcare services 
in ways that in-person services currently cannot provide 
under the current conditions. Participants will be pro-
vided insights into the processes behind delivering time-
ly care at a greater level of affordability through eHealth 
services by strengthening the eHealth infrastructure for 
refugees and internally displaced peoples.

SP28 An International Consensus 
on Early TB (ICE-TB) - the path to 
programmatic impact

 
An International Consensus for Early  
TB (ICE-TB): Results from the 1st Early  
TB Symposium
A Zaidi,1 1University College London & National University 
of Medical Sciences, London & Rawalpindi, Pakistan.
e-mail: Syed.zaidi.22@ucl.ac.uk

This talk will summarize the process and key outcomes 
of the 1st International Symposium for Early TB. For the 
first time in over half a century, a revised framework and 
nomenclature describing TB states has been developed.
This was achieved through a consensus-driven process 
with multiple Delphi rounds and input from partici-
pants with wide geographical and discipline representa-
tion. The presentation will also cover key considerations 
that led to the development of the framework encom-
passing Mtb infection, subclinical and clinical TB.
Research priorities will be outlined which were identi-
fied as crucial to translate the consensus into policy and 
practice.

Inside or outside the lung: Where do EPTB 
and paediatric TB fit in?
J Seddon,1 1Stellenbosch University, Cape Town, South 
Africa.
e-mail: james.seddon@imperial.ac.uk

Compared to adults with pulmonary TB, the patho-
physiology of both TB in children and also adults with 
extrapulmonary TB is different, as dissemination is usu-
ally required. Applying a framework that has primarily 
been developed for adult pulmonary TB to children and 
individuals with extrapulmonary TB has challenges and 
limitations, but these may be outweighed by the benefits 
of developing an inclusive approach. 
This talk will discuss differences in pathogenesis as well 
as challenges and benefits of mapping TB in children 
and extrapulmonary TB into the overall framework of 
early TB.

Diagnostics for early TB: Where do we begin 
without reference standards?
M Kohli,1 1FIND, Geneva, Switzerland.
e-mail: Mikashmi.Kohli@finddx.org
Detection of individuals with subclinical TB is a chal-
lenge as no tests have been formally evaluated for sub-
clinical TB. A major caveat in developing such diagnos-
tics is the absence of reference standards to confidently 
categorize people into having infectious and non-infec-
tious subclinical TB. 
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This challenge also opens up opportunities to develop 
composite standards and diagnostic criteria using cur-
rent tools, clinical assessments to correctly categorize 
patients in these clinical studies. 
This presentation will explore key issues around diag-
nostic tools, study designs, reference standards and pro-
pose some potential solutions as we find the path from 
research to programmatic impact around subclinical TB.

 
Interventions for early TB: Developing 
interventions for a new framework
H Esmail,1 1University College London, United Kingdom.
e-mail: h.esmail@ucl.ac.uk

The majority of TB drug trials over the last 30 years 
have focussed narrowly on evaluating intervention for 
the two ends of the infection and disease spectrum. Tri-
als typically either included those with symptomatic 
smear positive pulmonary tuberculosis or alternatively 
included asymptomatic participants diagnosed with la-
tent TB with no evidence of disease. As a result there is 
an evidence gap around the management of subclinical 
TB and clinical TB which is bacteriologically negative. 
This presentation will explore the importance, oppor-
tunities and challenges around developing interventions 
for Early TB.

From research to programme 
implementation: What is the direction of 
travel for NTPs?
R Fatima,1 1The common management unit to manage  
TB HIV AIDS and Malaria, Pakistan, Islamabad, Pakistan.
e-mail: drraziafatima@gmail.com

While a framework for early TB is not immediately 
available for clinical and programmatic application, de-
veloping and further validating the framework should 
target this ultimate objective. Significant historical and 
programmatic data already exists to support quantifi-
cation of many of these features of clinical and sub-
clinical TB. 
This joint presentation between Dr Razia Fatima (NTP 
- Pakistan) and Prof Justin Denholm (Victoria NTP - 
Australia) will explore how current data and popula-
tions fit with the framework, and where adjustments are 
needed, combining the perspectives of high-resource, 
low burden and low-resource, high burden National TB 
programmes.

SP29 Multi-testing for TB and other 
diseases with WHO-recommended 
rapid molecular diagnostics and clinical 
monitoring: perspectives from high TB 
burden settings

 
Multi-disease testing using GeneXpert® 
equipment:  The Ethiopian experience
E Mengesha,1 1KNCV TB Plus Foundation, Addis Ababa, 
Ethiopia.
e-mail: endalemengesha@gmail.com

The Ethiopian Public Health Institute, TB /HIV control 
programs with partner support organize a network of 
503 GeneXpert® Instruments from which 151 perform 
multi-disease testing. EID and viral load service in-
creased from 19 to 139 with no additional cost for speci-
men referral and no result delays. However, ART sites 
have high load for presumptive TB clients and overload 
the machines. Therefore, viral load GeneXpert service 
expansion is slow compared with EID testing. 
Based on a study, TB and HIV programs agreed to ex-
pand multi-disease testing with GeneXpert with lower 
utilization. This increased the utilization of GeneXpert 
and shortened the TAT.

Implementation of multi-testing on the 
GeneXpert platform in Kyrgyzstan
K Ismailovna,1 1Kyrgyzstan TB National Reference 
Laboratory (NRL), Kyrgyzstan.
e-mail: gulmira.kalmambetova@gmail.com

Kyrgyzstan has 39 GeneXpert platforms: 26 for TB ser-
vices, 12 for HIV services, and 4 for the Department 
of Infectious Disease Prevention. GeneXpert can test 
nosocomial infections, dangerous diseases, reproductive 
health, viral infections, oncology, and genetic diseases. 
In Kyrgyzstan, GeneXpert instruments were provided 
by donors for vertical programs-used internally: TB, 
HIV and CoV-2. So, the GeneXpert potential is not fully 
utilized. TB and HIV services have considered joint use 
of GeneXpert platforms. 
During COVID-19, the health care system did not com-
pletely cover testing needs, relying on private providers, 
while TB and HIV services only partially used GeneX-
pert capacity.
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Experiences with GeneXpert multi-testing  
in Tanzania
A Kingalu,1 1Central Tuberculosis Reference Laboratory 
-Tanzania, Tanzania.
e-mail: info@ntlp.go.tz

In 2012, Tanzania adopted GeneXpert. As of 2022, 336 
GeneXpert instruments across the country were used as 
the initial TB diagnostic test with 4 dedicated to man-
agement of MDR/XDR. 51% of GeneXpert sites are 
multi-testing for TB and HIV. 
Testing for HIV viral load has increased dramatically as 
a result and integrated sample referral has been simpli-
fied with cost effective multi-testing. Quality manage-
ment has been fortified with combined TB and HIV pro-
gram resources. Delays for uptake of other test menus 
remain. Competition for prioritization of testing be-
tween TB and HIV remain.  Revised service level agree-
ments reduced downtime.

Molecular Multi disease testing platform 
till the periphery with WHO endorsed 
Rapid molecular testing (TrueNAAT) - fully 
domestic funded initiative from India
C Joseph,1 1KNCV TB Plus, The Hague, Netherlands.
e-mail: carel.joseph@kncvtbc.org

The Government of Andhra Pradesh in 2018 replaced 
sputum smear microscopy testing with GeneXpert al-
ternative technology Truenat in 225 PHCs/CHCs reach-
ing a coverage of 88% for offering upfront molecular 
testing for all presumptive TB patients. (Locally funded 
initiative 1st in the country to do so). 
During Covid pandemic for covid testing, NTP diverted 
45 machines without stopping TB testing efforts. The 
Covid testing increased from 20% to 85% (11.8 million 
2020, 31 million 2021 and 3.13 million 2022). Purchased 
additional 165 Truenat machines in 2021. Molecular 
multi-disease testing platform at the peripheral level is 
achieved for TB, Hepatitis C testing

Implementation of multi-testing on the 
GeneXpert platform across Nigeria
F Ajiboye,1 1KNCV TB Plus Foundation, Abuja, Nigeria.
e-mail: prisca.ajiboye@kncvtbc.org

GeneXpert use in Nigeria is largely for tuberculosis 
diagnosis. However, the instrument is capable of test-
ing for about 30 more diseases of public health impor-
tance. 
Multi-testing using GeneXpert might have been incrimi-
nated in the low case detection for TB as the program 
made efforts to improve the process without losses in 
case detection. Since testing for HIV-EID, a 60% reduc-
tion has been observed in turn-around-time for patient 
treatment. 

A 30% reduction in the costs was observed for Hepatitis 
B and C viral load testing. It would be good practice to 
have operational guidance prioritizing testing to mini-
mize program losses.

SP30 Closing the gap: Evidence-based 
approaches to CAD software for 
equitable paediatric TB screening

 
Chest X-ray as a screening and diagnostic 
tool for child TB and integration of CAD into 
a paediatric TB study
A Kay,1 1Baylor College of Medicine, Houston, United 
States.
e-mail: alexander.kay@bcm.edu

This presentation will review the role of chest X-rays 
(CXR) as a screening and diagnostic tool for children 
being evaluated for tuberculosis and will conclude with 
the integration of computer-aided detection (CAD) as-
sessments into studies of childhood TB. This includes 
the TB GAPS project, which will enroll 5,850 partici-
pants, comprising 878 presumptive TB children and ad-
olescents living with HIV in Eswatini, Lesotho, Malawi, 
Tanzania, and Uganda.

Developing a multi-country dataset of 
paediatric images for AI-based evaluation 
using START4ALL
J Creswell,1 1Stop TB Partnership, Geneva, Switzerland.
e-mail: jacobc@stoptb.org

The START4ALL project will operate in Cameroon, Ni-
geria, and Vietnam to assess new tools and approach-
es, including ultra-portable X-ray technology with AI, 
to bring TB diagnostics closer to the point of need for 
more people. The prospective enrollment of over 2,000 
children, along with supplementary clinical informa-
tion, will contribute to developing the evidence base for 
the potential expansion of global guidance on using AI 
to interpret childhood TB X-rays.
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The CAPTURE Consortium: Developing  
a large image repository to support  
CAD evaluation and development for 
childhood TB
M Palmer,1 1Desmond Tutu TB Centre, Stellenbosch 
University, Cape Town, South Africa.
e-mail: meganpalmer@sun.ac.za

A large, diverse repository of well-characterised chest 
X-rays from children with and without TB is critical to 
support validation of existing algorithms and develop-
ment of child-specific CAD algorithms. The Catalyzing 
Artificial intelligence for Paediatric TB Research (CAP-
TURE) consortium is a multi-country initiative to build 
a large CXR repository from high-quality TB diagnostic 
studies, with expert CXR reads, full clinical evaluation, 
and NIH child TB classifications. 
We will describe its current status and the process to 
validate existing algorithms and support new CAD al-
gorithms for children. We will also review the essential 
needs for a child-specific CAD algorithm and analytical 
considerations.

Assessing the performance of CAD software 
in detecting TB in children attending TB 
screening centres in Bangladesh
S Zaidi,1 1Stop TB Partnership, London, United Kingdom.
e-mail: sarahz@stoptb.org

Approximately 50-65% of children with TB go unde-
tected and CAD holds promise for detecting these miss-
ing children, yet there is a lack of impartial evidence on 
its effectiveness in this age group. 
This presentation will discuss results from our evalua-
tion of two CAD products - Delft’s imaging’s CAD4TB 
and Qure.AI’s qXR - on a case-control sample of 586 
children aged 5-15 who attended TB screening and treat-
ment centres in Bangladesh. It will also discuss difficul-
ties with an imperfect reference standard, in this case 
GeneXpert, due to the lack of a gold standard for chil-
dren’s diagnosis.

Performance of CAD systems in children 
aged 5-14 years in Lusaka, Zambia
M Muyoyeta,1 1Centre for Infectious Diseases Research  
in Zambia, Lusaka, Zambia.
e-mail: Monde.Muyoyeta@cidrz.org

Diagnosis of TB in children is challenging. It is largely 
dependent on a clinical diagnosis due to its paucibacil-
lary nature that results in low sensitivity of current diag-
nostic tools. Chest x-ray (CXR) thus has an important 
role in the diagnostic work up of children. 
However, CXRs of children are difficult to interpret 
(read), especially for non-expert readers and CAD may 
assist. 

There is an urgent need to validate the performance of 
CAD systems in children. We will present data on evalu-
ation of two CAD systems in Lusaka Zambia.

SP31 Reaching agreement on the 
inclusion of pregnant and lactating 
persons in TB research

 
Community perspective on earlier inclusion 
of pregnant persons in TB therapeutics and 
vaccine research
A Herna Sari,1 1Global TB Community Advisory Board (TB 
CAB), Surabaya, Indonesia.
e-mail: anihernasari@gmail.com

The lack of TB therapeutics and vaccines research has 
largely moved the risk out of the controlled research 
space and onto the patients and providers. 
This talk will describe one survivor’s experience with 
DR-TB treatment in pregnancy, her continued role as 
an advocate for improved TB research among pregnant 
persons and key takeaways from the USAID-supported 
SMART4TB pregnancy consensus building workshop, 
differences in perspective and position between scien-
tific and community experts, and key aspects of the final 
community consensus statement.

How to ensure safe, evidence-based TB 
treatment for pregnant people
N Salazar-Austin,1 1Johns Hopkins, Baltimore, United 
States.
e-mail: nsalaza1@jhmi.edu

Risk and liability concerns have paralyzed our ability 
to evaluate TB regimens in pregnancy thereby limiting 
safe, evidence-based treatment for this population. 
Optimal inclusion of pregnant and lactating women in 
TB drug trials involves a careful risk–benefit assessment, 
both in relation to pregnant persons and their offspring. 
Their inclusion in TB clinical trials is not just a research 
gap, but an important public health and ethical impera-
tive. 
This talk will describe the TB community’s consensus 
on approaching evaluation of new TB drugs in pregnan-
cy and will use BPALM and HPMZ as case studies to 
showcase optimal study designs.
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Maternal vaccination: It’s time for a TB 
vaccine
L Cranmer,1 1Emory University, Atlanta, United States.
e-mail: lisa.marie.cranmer@emory.edu

Maternal vaccination has been an effective public health 
strategy to reduce maternal and infant morbidity and 
mortality from a variety of infectious pathogens, includ-
ing tetanus, pertussis and influenza. 
Yet systematic exclusion of pregnant women from tri-
als of new vaccine products results in inequitable delays 
in access of pregnant people to the potential benefits of 
novel vaccines. 
We will discuss lessons learned from use of recent CO-
VID and RSV vaccines among pregnant people to infer 
practical applications for TB vaccine development.

Tracking TB in pregnant people: the 
importance of surveillance
A Hesseling,1 1Stellenbosch University, Cape Town, 
South Africa.
e-mail: annekeh@sun.ac.za

Lack of strong epidemiologic data has hindered our 
understanding of the devastating effects of TB among 
pregnant persons, and the benefits and risks associated 
with use of new TB therapeutic agents during pregnan-
cy. Ongoing surveillance of pregnant people and their 
infants is critical to inform clinical management of DS 
and DR TB in pregnant populations. 
This talk will discuss recent efforts to develop a glob-
al registry to monitor clinical outcomes of pregnant 
patients receiving MDR-TB therapy, and establishing 
commitments from strategic global partners to advance 
global surveillance strategies.

The inclusion of pregnant people in TB 
research is possible
F Conradie,1 1Univeristy of Witwatersrand, Johannesburg, 
South Africa.
e-mail: fconradie@witshealth.co.za

Despite recent marked advances in TB treatment for the 
general adult population after decades of stagnation, 
pregnant persons still receive the less effective, more 
toxic, longer, and less acceptable older TB treatment 
regimens resulting in unethical excess and preventable 
morbidity and mortality. BEAT-TB is one of the first 
clinical trials that co-enrolled adults, children and preg-
nant persons in a DR-TB trial. 
This talk will discuss how pregnant persons were includ-
ed in the protocol design, what was done to ensure their 
safety, and challenges faced throughout the trial.

SP32 Mobilising #youthPower to fulfil 
pledges made by Heads of State at the 
2023 UN High-Level Meeting

 
The role of the young in advancing the 
pledges by Heads of State at the 2023 UN 
High-Level Meeting
R Joshi,1 1Ministry of Health and Family Welfare of India, 
Dehli, India.
e-mail: ywang@who.int

Recognizing the contribution and participation of 
young people as important stakeholders in the fight 
to end TB, the WHO Global TB Programme has been 
leading efforts to engage young people and harness their 
multiplier effect across the spectrum. 
Yi and Anna will share the progress made in engaging 
youth through WHO’s 1+1 youth initiative to end TB, 
and give an overview of diverse approaches that youth 
can contribute in reaching the End TB targets and in 
taking forward the commitments made by heads of 
State at the 2023 UN High Level Meeting.

Mental health among young TB  
patients: youth at a pivotal stage to build 
self-competency
M Maftukhah,1 1Indonesia Muda untuk Tuberkulosis/
IMUT, Magelang, Indonesia.
e-mail: perseus.mazida@gmail.com

It is hard to have TB, especially being young. The medi-
cation can make you feel depressed, as it happened 
with Mazidatun. She has experienced hard times, fac-
ing both TB and mental health issues, but she kept on 
fighting and advocating for Youth care and protection 
for those suffering from TB and mental health issues. 
She believes that early intervention, guidance and pre-
ventive actions are necessary to safeguard young people 
from being victims of the TB and mental disorders dev-
astating effects. 
Mazidatun will share more about lessons she learned on 
her road to recovery.

What doesn’t kill you, makes you  
stronger – personal experience sharing in 
combating TB and HIV
H Sunday,1 1African Network of Adolescents and Young 
Persons Development (ANAYD), Abuja, Nigeria.
e-mail: harunaaaronsunday@gmail.com

Aaron was diagnosed with HIV at the age of 12. It’s 
been already four years since he got infected through 
the blood transfusion. Soon he found out he also had 
TB. Luckily for Aaron, he was receiving his treatment 



Symposium abstracts, Friday,  17  November S29

at a Global Fund supported facility and met a doctor 
who provided him psychosocial support that was crucial 
for his healing. Now Aaron is dedicated to stay healthy, 
strong and active with the help of antiretroviral treat-
ments, he will share his experience with us in this ses-
sion.

The critical role of young volunteers in 
knowledge sharing in TB prevention and 
control: A case study from China
R Zheng,1 1Ningbotech University, Ningbo, China.
e-mail: m15257425260@163.com

A national young volunteer mobilization campaign was 
launched in China in 2012, aimed to advance the un-
tapped source of youth group in disseminating knowl-
edge in TB prevention and control. In the past 10 years, 
with the support from multiple governmental sectors 
and NGOs, over 1 million volunteers engaged and 
played a critical role on the road to End TB in China. 
Ruo-nan will share 5 key models were developed and 
implemented in over 40 universities across China, along 
with the best practices those will be further promoted to 
more than 200 universities in the near future.

Reaching the last mile: Strategies for TB 
elimination in remote communities, lessons 
from Nunavik, Canada
Y Tcholakov,1 1McGill University, Montréal, Canada.
e-mail: yassen.tcholakov@mcgill.ca

Poverty, inadequate housing, limited access to health-
care, discrimination, and other risk factors can create 
an environment where TB can thrive. Thus, the persis-
tence of TB as a global health threat is large, due to in-
sufficient attention and resources allocated to tackle its 
determinants. 
Yassen, a public health physician experienced in epide-
miology, policy-making, and global health, will share 
his experience working in Nunavik, Canada, on TB 
elimination. He will offer insights for other communi-
ties facing high TB burdens and for global action.

SP33 The impact of digital adherence 
technologies on TB care: Results from 
ASCENT and other studies

 
What we know and what more is needed: 
synthesising evidence on digital adherence 
technologies for TB care
K Fielding,1 1London School of Hygiene & Tropical 
Medicine, London, United Kingdom.
e-mail: katherine.fielding@lshtm.ac.uk

In the last few years there have been a plethora of trials 
and observational studies reporting on digital adherence 
technologies, and implementation studies have gener-
ated important data on challenges on employing adher-
ence technologies, across many countries and settings. 
The presentation will share the latest data on the impact 
of DATs on outcomes and costs, and implementation of 
DATs.

A community perspective on the role of 
digital adherence technologies in TB care
E Fekadu,1 1Volunteer Health Services, Addis Ababa, 
Ethiopia.
e-mail: enda.pharm@gmail.com

To ensure people affected by TB and their health pro-
viders can use a digital adherence technology interven-
tion appropriately, engagement with patient- and health 
professional organizations is crucial. This will generate 
insights into how the DAT intervention could be adapt-
ed to the community- and patient perspectives for each 
specific local context. 
During this session, Endalkachew Fekadu will share the 
perspectives of the Ethiopian community on using digi-
tal adherence technologies such as a smart pill box or 
medication labels.

Effectiveness of digital adherence 
technologies in improving TB treatment: 
interim results from the ASCENT studies
D Dare,1 1KNCV Tuberculosis Foundation, The Hague, 
Netherlands.
e-mail: degu.dare@kncvtbc.org

The Unitaid-funded ASCENT (Adherence Support 
Coalition to End TB) project started in 2019. It aims 
to help persons affected by TB in Tanzania, South Af-
rica, Ukraine, Ethiopia and the Philippines successfully 
complete treatment using DATs such as smart pill boxes, 
medication sleeves and video supported treatment. 
In this session, Dr Degu Jerene will share the results 
evaluating the impact and contextual factors of medica-
tion labels and smart pillbox with a differentiated re-
sponse to patient care.
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Acceptability, feasibility and costing  
of video-supported treatment (VST) in 
Moldova
C Celan,1 1Center for Health policies and Studies 
(PAS Center), Chisinau, MD-2012, Moldova.
e-mail: cristina.celan@pas.md

In Moldova, a study was conducted to assess the ac-
ceptability and feasibility of video-supported treatment 
(VST) on 120 person on TB treatment. 
The study showed cost reductions using VST (mobile in-
ternet cost included) compared to DOT transportation 
costs per treatment course for DS-TB from 95.87 USD to 
31.03 USD and for MDR-TB- from 191.74 USD to 62.05 
USD. Other benefits included daily time savings for peo-
ple on VST up to 43-64 minutes/day. Cristina Celan will 
share further details on the implementation experiences 
in Moldova.

SP34 Exploring sustainable models for 
TB vaccine development and delivery in 
BRICS countries

 
Safety and effectiveness of the M. vaccae 
vaccine
J Pu,1 1Chongqing Zhifei Biological Products Co.,Ltd., 
China.
e-mail: pujiang@zhifeishengwu.com

Since 1998, China has been prioritized in WHO’s list of 
high-TB burden countries to strengthen efforts in TB 
prevention and care. To accelerate national end-TB ef-
forts, Anhui Zhifei Longcom developed and commer-
cialized Vaccae vaccine in China for prevention of TB 
disease among people infected with TB in 2021. 
This session will share results of safety and effectiveness 
of the Vaccae vaccine, as well as foreseen challenges and 
opportunities with vaccine implementation.

Preparing for new TB vaccines in South 
Africa: Who and when to vaccinate and 
how?
M Hatherill ,1 1South African Tuberculosis Vaccine Initiative, 
University of Cape Town, Cape Town, South Africa.
e-mail: mark.hatherill@uct.ac.za

South Africa has made tremendous progress in its fight 
against TB but remains part of WHO’s list of high-TB 
burden countries. To accelerate progress, public, private 
and philanthropy sectors are working jointly to fast-
track the testing of promising TB vaccine candidates. 
This presentation will discuss currently ongoing TB 

vaccine trials in South Africa, and the potential national 
implementation strategies, should one of these TB vac-
cine candidates be licensed. It will review the challenges, 
and lessons learned from other vaccine implementation 
efforts for adult and adolescent populations.

Ending TB in Brazil: Is a vaccine necessary?
F Dockhorn Costa Johansen,1 1Ministry of Health, 
Brasília, Brazil.
e-mail: fernanda.dockhorn@saude.gov.br

Brazil has a high TB and TB/HIV burden. Due to sev-
eral challenges, including disruptions caused by the CO-
VID-19 pandemic, TB related deaths have been rising 
since 2019. 
The presentation will discuss current efforts and chal-
lenges to improve access to TB prevention and care to 
vulnerable people at risk of, or affected by TB such as 
people with HIV, indigenous peoples, and people in pris-
ons and other places of detention. It will also discuss the 
opportunity effective TB vaccines can offer to strength-
en the TB response, in the context of Brazil.

Health and economic impact of new TB 
vaccines in India
R Clark,1 1London School of Hygiene and Tropical 
Medicine, London, United Kingdom.
e-mail: Rebecca.Clark@lshtm.ac.uk

India has the highest tuberculosis burden globally, and 
safe and effective tuberculosis vaccines could play an im-
portant role in ending the epidemic. We developed and 
calibrated a tuberculosis vaccine model in India to esti-
mate the potential health and economic impact of M72/
AS01E and BCG-revaccination under varying delivery 
scenarios. M72/AS01E scenarios were predicted to avert 
40% more cases and deaths by 2050 compared to BCG-
revaccination scenarios. 
Cost-effectiveness ratios for M72/AS01E vaccines were 
around seven times higher than BCG-revaccination, but 
nearly all scenarios were cost-effective when compared 
to three country-specific thresholds. Greater investment 
in vaccine development and delivery is needed to raise 
the probability of success.
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SP35 Closing the gaps in paediatric  
TB – expediting TB diagnosis in children  
to reach High-Level Meeting targets

 
What is needed to reach UNHLM targets for 
TB in children and adolescents and how we 
can achieve them
M Casenghi,1 1Elizabeth Glaser Pediatric AIDS Foundation, 
Rome, Italy.
e-mail: mcasenghi@pedaids.org

Despite recent advances, progress towards achieving 
UNHLM targets for 2022 has been slow, in particular 
for those related to TB prevention, diagnosis and treat-
ment in children. The latest WHO Roadmap towards 
ending TB in children and adolescents reviews progress 
made since 2018, identifies key remaining gaps and high-
lights priority actions needed to deliver a coordinated 
response to address TB in children and adolescents. 
This presentation will review practical examples and 
lessons learned generated by recent projects tackling TB 
in children and adolescents, focusing on strategies for 
improving TB detection, and will discuss how those can 
help addressing priority actions identified by the Road-
map.  

Scaling up stool-based Xpert testing in 
routine practice: Strategies to increase access 
and demand creation
W Mwanza,1 1Ministry of Health, Lusaka, Zambia.
e-mail: winnie_mwanza@yahoo.co.uk

New recommendations to improve case detection in 
children include use of stool as an alternative speci-
men for Xpert testing. Routine implementation of stool 
Xpert testing in Zambia has shown increased access to 
bacteriological testing in children and improvements in 
bacteriological confirmation. 
This presentation will demonstrate contribution of 
stool to Xpert testing of pediatric samples over time and 
increases in pediatric case notification. The presentation 
will also discuss strategies to optimize stool utilization 
including factors for successful buy in at all levels of the 
health system, challenges of ensuring demand creation 
for stool-based testing and M&E needs for routine set-
tings.

Promoting and scaling up timely diagnosis of 
TB infection and TB disease among children, 
experience from Ukraine
G Dravniece,1 1PATH, Kyiv, Ukraine.
e-mail: gdravniece@path.org

USAID funded Support TB Control Efforts in Ukraine 
project (STBCEU), implemented by PATH, provides 
multifaceted support to advance quality of TB care 
among children. Project boosted LTBI diagnosis through 
engagement of private laboratories. 
An increasing proportion of patients with positive test 
results are accepting TB and DR-TB preventive treat-
ment. STBCEU supports the introduction of stool test-
ing with Xpert® MTB/RIF Ultra cartridges for TB di-
agnosis. 
During the first month of the war, stool testing came 
to an almost complete stop, but then resumed quickly 
demonstrating that it has been successfully included in 
routine practice for TB diagnosis among children.

Estimating the magnitude of missing TB-HIV 
cases among children: Where are the gaps?
R Briceno-Robaugh,1 1USAID, Washington D.C., 
United States.
e-mail: rbricenorobaugh@usaid.gov

As the largest HIV program globally, the President’s 
Emergency Plan for AIDS Relief (PEPFAR) supports 
TB diagnosis and treatment to reduce TB related deaths 
among people living with HIV (PLHIV). Despite the ef-
forts and policies in place, the TB positivity yield has 
remained below 5%. 
In order to estimate the number of missed TB episodes 
among PLHIV, an analysis was conducted using UN-
AIDS, WHO and PEPFAR data. 
This presentation will feature the results estimating 
the number of missed episodes in children living with 
HIV and discuss the challenges, issues with limited data 
availability and trends over time.

Optimising treatment decision-making 
for children with TB using evidence-based 
algorithms
M P Sekadde-Kasirye,1 1National Tuberculosis and 
Leprosy Program (NTLP), Kampala, Uganda.
e-mail: moorine.sekadde@gmail.com

The recent WHO recommendation to use algorithms to 
facilitate treatment decision-making for children being 
evaluated for pulmonary tuberculosis reflects a prag-
matic approach to reduce the childhood tuberculosis 
notification gap. The treatment-decision algorithms 
included in the operational handbook accompanying 
the WHO guidelines update were produced using an 
evidence-based approach. 
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This approach can incorporate additional data—such 
as of novel diagnostic tools—as they become available 
to develop new algorithms that reflect the available re-
sources and priorities. 
This presentation will discuss the development of the al-
gorithms included in the operational handbook as well 
as considerations for future algorithm development and 
evaluation.

SP36 New tests for TB screening, 
diagnosis and treatment monitoring: 
what do we need?

 
Target product profiles: What are they and 
how they are developed
A Korobitsyn,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: korobitsyna@who.int

Screening for and diagnostics of tuberculosis have an 
important role in the overall TB patient care pathway 
ensuring that individuals receive an accurate, rapid and 
quality assured diagnosis thereby informing appropriate 
treatment. 
The World Health Organization (WHO) is updating the 
target product profiles for new TB diagnostics, includ-
ing point-of-care sputum and non-sputum-based tests, 
screening tools and rapid drug-susceptibility tests for 
TB and drug-resistant TB. The process of developing 
TPP include defining the scope and main components of 
the product assessment, establishing steering committee 
and TPP development group, conducting Delphi survey 
and public consultation and, develop and peer review 
the document.

Simulation-based modelling to inform 
target product profile development for TB 
diagnostics and screening tests
A De Nooy,1 1Amsterdam UMC, Amsterdam, Netherlands.
e-mail: a.denooy1@amsterdamumc.nl

The development of target product profiles (TPPs) is 
essential in guiding the development of new diagnostic 
tools, however TPPs often lack evidence-based informa-
tion. 
A simulation-based model was developed to evaluate the 
trade-offs between increased access to testing and vary-
ing accuracy of new diagnostics and screening tools for 
Kenya, South Africa, and India. 
The model aims to support TPP development by pro-
viding information on public health impact of tradeoffs 
between access to diagnostic tools and their accuracy. 

The model also provides estimation of the desired price 
ranges for current and prospected levels of TB detec-
tion.

New tests for TB treatment monitoring  
and optimisation: What do we need?
S Den Boon,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: denboons@who.int

Sputum smear microscopy and culture are the current 
recommended tools for treatment monitoring and for as-
sessing cure. However, these tests have important limita-
tions. Furthermore, changes in the tuberculosis treatment 
landscape requires tests, including biomarker-based tests, 
that can accurately predict who will achieve successful 
outcomes with shorter or different treatment regimens. 
In this presentation, the target product profiles for fu-
ture tests for TB treatment monitoring and optimization 
are presented with minimum and optimal targets for dif-
ferent characteristics. Additionally, guidance is provided 
on how to evaluate new TB treatment monitoring tests.

New tests for TB treatment monitoring:  
How much would they cost?
F Marx,1 1Heidelberg University Hospital, Heidelberg, 
Germany.
e-mail: florian.marx@uni-heidelberg.de

New tests for TB treatment monitoring and optimisa-
tion are expected to offer considerable health benefits 
to patients treated for TB. Understanding cost levels at 
which these tests could be affordable and cost-effective 
for TB programmes is important ahead of their imple-
mentation. 
This talk will present a model-based economic evalua-
tion of TB treatment monitoring with subsequent ad-
herence assessment and drug-susceptibility testing con-
ducted to guide the development of TPPs. We estimated 
levels of cost for treatment monitoring at which new 
tests could be cost-effective at different levels of willing-
ness to pay, using conventional smear-microscopy-based 
monitoring as a reference.

Patient-pathway analysis of TB treatment 
monitoring
A Gupta-Wright,1 1University College London, London, 
United Kingdom.
e-mail: ankurgw@outlook.com

Integrating new technologies and diagnostics into care 
pathways is complex. Mapping and understanding care 
pathways can inform the best fit for new technologies, 
and identify opportunities for improvement, cost sav-
ings and more efficient processes. 
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Care pathway analysis has been cited as a way of im-
proving downstream impact of possible new tests on 
patient outcomes. 
In this presentation we present the current TB care path-
way based on a review of TB guidelines, a literature re-
view on implementation of TB treatment monitoring, 
and results from an implementation survey of national 
TB programmes and highlight how new tests could be 
integrated.

SP37 WHO methods for estimating the 
global burden of TB disease

 
WHO Task Force on TB impact measurement 
and progress towards global targets
A Dean,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: deanan@who.int

The WHO Task Force on TB Impact Measurement was 
established in 2006 to periodically review methods used 
to estimate TB disease burden and ensure robust, rig-
orous, and consensus-based assessment of progress to-
wards milestones and targets for reductions in TB dis-
ease. This includes targets laid out in WHO’s End TB 
Strategy and the UN Sustainable Development Goals 
for reducing TB incidence and mortality and improving 
TB treatment coverage. Due to the Covid-19 pandemic, 
progress made in recent years has stalled or reversed, 
and global targets are now off-track.

Overview of WHO methods for estimating 
TB incidence and mortality
M Bastard,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: bastardm@who.int

Methods used to estimate TB incidence vary depending 
on data availability and TB epidemiology. They can be 
informed by results from TB prevalence surveys; case 
notifications with adjustments to account for under-
reporting, underdiagnosis and/or presumed underlying 
trends; national inventory studies; and mathematical 
models for countries that experienced significant Covid-
related disruptions. 
To estimate TB mortality, the main methods are direct 
measurements of mortality from vital registration sys-
tems; indirect estimation derived by applying case fatal-
ity ratios to TB incidence estimates; and mathematical 
models.

The impact of COVID-19 on the burden  
of TB disease
N Arinaminpathy,1 1Imperial College London, London, 
United Kingdom.
e-mail: nim.pathy@imperial.ac.uk

Disruptions to TB services during COVID-19 have posed 
challenges in the estimation of TB incidence and mortal-
ity. Mathematical modelling can help to address these 
challenges, by systematically incorporating data for the 
depth and duration of disruptions in different countries. 
We present results from this modelling, that have in-
formed WHO’s estimation of TB incidence and mortal-
ity since 2021. Based on monthly and quarterly notifica-
tions from countries, modelling has been used for the 
25 countries that accounted for over 95% of the global 
drop in notifications, compared to 2019. We also discuss 
approaches for refining these estimates in future years.

Disaggregation of TB incidence and mortality 
by age and sex
P Dodd,1 1University of Sheffield, Sheffield, United 
Kingdom.
e-mail: p.j.dodd@sheffield.ac.uk

Methods developed to disaggregate WHO estimates of 
TB incidence and mortality for each country by sex and 
age will be presented. Incidence is disaggregated follow-
ing notification patterns in countries with <1000 tuber-
culosis notifications or case detection ratio over 0.85. 
Otherwise, patterns are based on samples from a prior 
conditioned by case notifications. Mortality is disaggre-
gated proportional to patterns in vital registration data, 
or where these data are lacking, using case fatality ratios 
applied to estimated incidence. Areas where additional 
data or analysis could improve this approach will be dis-
cussed.

Improving data availability and quality  
to inform disease burden estimation in the 
post-COVID era
C Sismanidis,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: sismanidisc@who.int

Improving the availability and quality of data in coun-
tries is critical to improving the robustness of TB dis-
ease burden estimates, particularly in view of greater 
uncertainty around these estimates due to the Covid-19 
pandemic. There is an urgent need to strengthen TB sur-
veillance systems to ensure systematic and continuous 
collection, analysis, reporting and use of data related to 
TB infection and disease in countries. In certain settings, 
these efforts should be supported by specific surveys and 
studies to measure under-reporting and/or under-diag-
nosis of TB as well as mortality due to TB.
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SP38 Shorter vs. safer – different 
perspectives on regimen duration

 
Treatment shortening as a key research 
priority
S Dorman,1 1Medical University of South Carolina, 
Charleston, United States.
e-mail: dorman@musc.edu

This talk will review recent and historical progress in 
shortening the duration of treatment for latent tuber-
culosis infection and drug-susceptible tuberculosis. 
Advantages of shortening treatment and rationale for 
treatment shortening as a primary clinical trial goal will 
be discussed. 
This will be a review of all the advantages for short regi-
mens for TPT, DSTB and MDRTB – from programme 
and individual perspectives.

Treatment shortening: safer and  
better-tolerated regimens should be our 
primary research focus 
B Burman,1 1Public Health Institute at Denver Health, 
Denver, United States.
e-mail: bill.burman@dhha.org

Clinical trials of treatment of drug-susceptible TB dis-
ease have focused almost exclusively on treatment short-
ening. However, it is not clear that treatment duration is 
the key barrier to cure of drug-susceptible TB. 
Toxicity and intolerability to currently used medications 
are common, especially among older patients; these rep-
resent major barriers to treatment completion and cure. 
Furthermore, the strategies used to shorten treatment 
such as higher dose rifamycins and the addition of other 
agents, such as moxifloxacin, are likely decrease to toler-
ability. It is time to make the identification of safer and 
better tolerated regimens the primary focus of TB trials.

Shorter MDR-TB treatment regimens - yes, 
but can we make them safer?
B Nyang’wa,1 1Médecins Sans Frontières, United 
Kingdom.
e-mail: bern.nyangwa@london.msf.org

WHO has recommended BPaLM regimen, a shorter, 
safer and more effective treatment for Rifampicin-Resis-
tant tuberculosis. 
The presentation will cover: Safety insights as well as 
pharmacokinetics and pharmacodynamics of the BPaL, 
BPaLM and BPaLC regimens from the TB-PRACTECAL 
trial. Reflection on the trade-offs of efficacy vs safety in 
the TB-PRACTECAL trial regimens on oxazolidinone 
choice, dose and duration. Will discuss potential av-

enues of optimising short RR-TB regimens, and make 
a case that the route to optimising the performance of 
short regimens is to improve their safety.

Shorter vs. safer treatment regimens – giving 
people with drug-resistant TB a voice in the 
debate
A Daftary,1 1York University, Toronto, Canada.
e-mail: adaftary@yorku.ca

As TB service providers and program managers work 
hard to dispel incorrect community assumptions and 
myths about TB treatment, they would be served well 
to reflect on the incorrect assumptions and myths they 
might hold about the treatment values, preferences and 
priorities of people affected by TB. 
This talk will draw on qualitative research with TB sur-
vivors in four TB-affected regions (Africa, Americas, 
Asia, Europe) to show how acceptability towards short-
er regimens and a lower pill burden are balanced against 
perceived treatment safety and particular side effects, 
including those with differential clinical relevance.

Shorter vs. safer treatment regimens – the 
Global TB Community Advisory Board’s 
perspective
O Rucsineanu,1 1Global TB Community Advisory  
Board (TB CAB), Moldova National Association of TB 
Patients “SMIT”, Balti, Moldova.
e-mail: oxana_rucs@yahoo.com

Treatment shortening is a major driving force behind 
many ongoing and planned clinical trials. Although 
treatment duration is one challenging component of TB 
therapy, pill burden, side effects, and management of co-
morbid conditions are also important considerations. In 
considering optimal TB treatment regimens, these con-
siderations may be weighed differently by affected com-
munities than they are by clinicians, programs, research-
ers, and research funders. 
This perspective will discuss how members of TB affect-
ed communities and people with lived experience with 
TB treatment weigh these considerations, and whether 
the risks of drug-related toxicities are worth the benefits 
of treatment shortening, under what conditions.
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SP39 Another cursed duet of  
afflictions—tuberculosis and severe  
acute malnutrition in children

 
Research gaps in co-prevalent TB and severe 
acute malnutrition
B Vonasek,1 1University of Wisconsin School of Medicine 
and Public Health, Madison, United States.
e-mail: vonasek@wisc.edu

This presentation will describe key research areas re-
lated to the interplay between tuberculosis and SAM, 
particularly for children under the age of five. 
Priority areas for improved programmatic implementa-
tion and future research include: 
1. Better understanding the epidemiologic connections 
between child tuberculosis and SAM, 
2. Improving case finding of tuberculosis in children 
with SAM, 
3. Assessing unique treatment considerations for tuber-
culosis when children also have SAM, and; 
4. Ensuring tuberculosis and SAM are strongly ad-
dressed in decentralized, integrated models of providing 
primary healthcare to children.

Optimising treatment of TB in children with 
severe acute malnutrition
B Perez Solans,1 1University of California San Francisco, 
San Francisco, United States.
e-mail: belen.perezsolans@ucsf.edu

Undernutrition leads to pathophysiologic changes that 
may affect a drug’s pharmacokinetic characteristics. 
Body mass is a key driver of drug clearance, and among 
well-nourished children, drug clearance and body mass 
correlate allometrically. 
However, whether this relationship is maintained in un-
dernourished children is unclear. Since undernourished 
children weigh less than well-nourished children of the 
same age, relating clearance to body weight assumes 
slower clearance in undernourished children. This may 
underestimate an undernourished child’s capacity to 
eliminate a drug, resulting in sub-therapeutic drug ex-
posure. 
This presentation will provide examples of drugs for 
which malnutrition impacts their treatment exposure 
and optimal dosing proposals.

Hospitalised children with pneumonia and 
severe acute malnutrition — a key group for 
TB case-finding
C Chabala,1 1University of Zambia, School of Medicine, 
Lusaka, Zambia.
e-mail: cchabala@gmail.com

Hospitalised children with severe pneumonia and severe 
acute malnutrition (SAM) are key risk groups for tuber-
culosis. Prompt diagnosis and treatment is cardinal in 
reducing tuberculosis-associated mortality in these vul-
nerable groups. 
We conducted two prospective multicenter studies in un-
der-5 children with severe pneumonia and SAM. 
The aims were to: 
i. Evaluate the impact of systematic screening on mor-
tality from pneumonia; 
ii. Prevalence and mortality of TB in children with SAM. 
We report on the burden of tuberculosis in hospitalized 
children with severe pneumonia and SAM, the impact of 
SAM on mortality in both groups.

One-year mortality in children hospitalised 
for severe acute malnutrition – role for TB 
preventive therapy or targeted interventions 
for vulnerable groups
M Bwakura-Dangarembizi,1 1University of Zimbabwe, 
Harare, Zimbabwe.
e-mail: dangas@zol.co.zw

The presentation will focus on the HOPE SAM study, an 
observational cohort in Zimbabwe and Zambia whose 
aim was to characterize 1-year clinical and nutritional 
outcomes in children who were hospitalised for SAM. 
The study identified the major risk factors for poor 
outcomes, and the continued vulnerability of children 
discharged from hospital following treatment of com-
plicated SAM. 
The presentation will discuss the evidence of morbidity 
and mortality from TB in this population. Our upcom-
ing Co-SAM study, aiming to test a package of multi-
modal interventions including TB preventive therapy to 
improve outcomes for children with SAM, will also be 
introduced.

Screening to identify presumptive TB 
requiring full diagnostic assessment among 
children hospitalised with severe acute 
malnutrition
O Marcy,1 1University of Bordeaux/IRD, Bordeaux, France.
e-mail: olivier.marcy@u-bordeaux.fr

TB diagnosis is challenging in children with SAM, which 
further fuels mortality in children with both diseases. 
Treatment decision algorithms (TDAs), recently recom-
mended by the WHO for childhood TB diagnosis could 
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enhance case detection in this vulnerable population. 
Screening is key to identify children with presumptive 
TB requiring thorough diagnostic assessment. The TB-
Speed SAM study assessed the added value of symptoms 
and simple biomarkers, the monocyte-lymphocyte ratio, 
haemoglobin count, C-reactive protein, and QuantiF-
ERON-TB Gold In-Tube assay for TB screening in chil-
dren hospitalized with SAM. Resulting screening and 
diagnosis TDA performances and implication for public 
health will be presented.

SP40 Towards sustainable tobacco 
control: Strategies and practices for  
a healthier future

 
Towards sustainable tobacco control: 
Experiences from the Asia Pacific Region
T Bam,1 1International Union Against Tuberculosis and 
Lung Disease, Singapore, Singapore.
e-mail: tsbam@theunion.org

The Asia Pacific region is home to some of the world’s 
largest tobacco markets and faces unique challenges in 
implementing effective tobacco control policies. How-
ever, the region has also made significant strides in de-
veloping sustainable approaches to tobacco control that 
not only reduce tobacco use but also address social, 
economic, and environmental factors that contribute to 
tobacco use.
With a focus on sustainability, the session will explore 
the intersection of tobacco control with environmental, 
social, and economic issues; sharing experiences and 
best practices in implementing sustainable tobacco con-
trol policies and programs, in the Asia Pacific region.

Building effective partnerships for 
sustainable tobacco control: Advocacy  
and policy change
S Goel,1 1Post Graduate Institute of Medical Education & 
Research (PGIMER Chandigarh), Chandigarh, India.
e-mail: sonugoel007@yahoo.co.in

In order to address the complex challenges associated 
with tobacco control, it is critical to engage a wide range 
of stakeholders across departments and institutions. 
This session would emphasize the importance of setting 
shared goals and objectives, and utilizing one another’s 
resources and strengths, & bringing together diverse 
perspectives and expertise; contributing to the develop-
ment of a stronger advocacy movement and raising the 
possibility of effective policy change.

Collaborating for a tobacco-free future:  
The role of government and global 
interagency organisations in advancing the 
UN Sustainable Development Goals
A Yadav,1 1The International Union Against Tuberculosis 
and Lung Disease, New Delhi, India.
e-mail: Amit.Yadav@theunion.org

Integrating tobacco control into advancing Sustainable 
Development Goals (SDGs) is crucial, as it can signifi-
cantly contribute to achieving several SDGs related to 
good health and well-being, reducing inequality, and 
promoting sustainable cities and communities. To 
achieve SDGs, it is essential to have a coordinated effort 
between governments and interagency organizations. 
The session would highlight how collaboration and 
partnership, between governments and interagency or-
ganizations could lead to a tobacco-free world that pro-
motes health, equity, and sustainable development.
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SP41 Ending TB-related stigma  
through evidence-based interventions 
and policies: the time is now! 
(Coordinated by Dr Tom Wingfield, 
LSTM)

 
Analysing interventions to reduce TB-related 
stigma - findings from a scoping review
R Nathavitharana,1 1Harvard Medical School and TB 
Proof, Boston, United States.
e-mail: rnathavi@bidmc.harvard.edu

Dr. Nathavitharana will discuss findings of a scoping re-
view using the Health Stigma and Discrimination frame-
work to characterize TB stigma reduction interventions 
categorized by socio-ecological level, then sub-catego-
rized by the stigma driver or manifestation targeted. 
Data from nine studies comprised: interventions at the 
individual or interpersonal level including support clubs 
or household counselling, interventions at the health 
facility or organizational level including educational 
workshops or participatory theatre with health workers, 
and community interventions including an educational 
campaign. Policy interventions were absent. 
Key research and reporting gaps include the need for 
consistent stigma definitions, measurement approaches, 
and implementation outcome assessment.

The social outcomes of the community 
randomised evaluation of socioeconomic 
intervention to prevent TB (CRESIPT) trial
S Datta,1 1Liverpool School of Tropical Medicine, Liverpool, 
United Kingdom.
e-mail: sumona.datta@ifhad.org

The Community Randomised Evaluation of Socioeco-
nomic Intervention to Prevent TB (CRESIPT) trial has 
evaluated an integrated socio-economic support pack-
age offered to all households in which someone was di-
agnosed with TB disease in 32 communities in northern 
Lima, Peru. 
Although the primary outcomes were patient cure and 
TB prevention in household contacts; secondary social 
outcomes such as TB-related stigma, social capital, de-
pression and wellbeing were also expected to be impact-
ed by the intervention and the results will be presented.

Evaluating the psychosocial impact of TB and 
co-developing a community-based peer-led 
psychosocial support intervention for people 
affected by TB in Indonesia
A Fuady,1 1Faculty of Medicine, Universitas Indonesia, 
Jakarta, Indonesia.
e-mail: dr.ahmadfuady@yahoo.com

TB-Stigma is associated with other psychosocial con-
sequences of TB including mental illness and reduced 
quality of life (QoL). In a primary health facility-based 
survey in seven provinces of Indonesia, we found that 
there is a sizeable and intersecting burden of TB-Stig-
ma and depression among adults with TB in Indonesia, 
which is associated with lower QoL. 
Participants reported a substantial unmet need for psy-
chosocial support including peer-led mutual support 
groups. Based on these findings, we are working with 
TB-affected people and key multisectoral stakeholders 
to co-develop a community-based peer-led psychosocial 
support intervention to defray the psychosocial impact 
of TB in Indonesia.

SP41 Ending TB-related stigma  
through evidence-based interventions  
and policies: the time is now!  
(Coordinated by Dr Tom Wingfield, LSTM)

Barriers to TB testing in Cameroon:  
TB stigma in context
E Mitchell,1 1Institute for Tropical Medicine, Antwerp, 
Belgium, Antwerp, Belgium.
e-mail: emitchell@itg.be

It is often assumed that TB stigma is a major barrier 
to TB case seeking. However as understanding of TB 
epidemiology has shifted to acknowledge asymptomatic 
transmission and disease, it is timely to revisit the ques-
tion of whether anticipated stigma does inhibit test ac-
ceptance. 
A unique case-control design recruited 958 (testers) and 
114 (non-testers) from passively and actively referred cli-
ents from 6 regions of Cameroon. Anticipated TB stig-
ma and stigmatizing attitudes were assessed as potential 
drivers of testing behavior in the context of access, ac-
ceptability, and affordability measures. When analyzed 
comprehensively, gender and stigmatizing views remain 
barriers to TB testing.
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Translating the evidence on TB stigma to 
shape policies and practices
A Daftary,1 1York University, Toronto, Canada.
e-mail: adaftary@yorku.ca

There is increasing evidence on the drivers, manifes-
tations, and impacts of TB stigma on TB and related 
social and mental health outcomes. Destigmatizing TB 
demands the rapid translation of these data to changes 
in health and social policy and practice. Initiatives from 
South Africa, India, and Canada, among other coun-
tries, are exemplifying how community and civil society 
leadership, reoriented policy framings and service deliv-
ery processes, and multisectoral actions can combat TB 
stigma. The creation of indicators and targets to sup-
port stigma elimination can help to galvanize funding 
and commitment to move this agenda forward.

SP42 Tackling TB in crisis: threats and 
opportunities

 
Innovative, person-centred model of care 
delivery to improve treatment outcomes 
for RR-TB: Experience from Kandahar, 
Afghanistan
A Mesic,1 1Médecins Sans Frontières, Amsterdam, 
Netherlands.
e-mail: anitamesic@gmail.com

Since 2016, Médecins Sans Frontières has been provid-
ing care for people with rifampicin-resistant tuberculo-
sis (RR-TB) in Kandahar, Afghanistan. Conventional, 
centralized healthcare approaches have proven to limit 
access to care, particularly in challenging settings where 
they have visibly augmented access barriers. 
To overcome these challenges, we implemented inno-
vative models of care with strengthened contingency 
planning, short all-oral regimens for RR-TB, delivered 
through person-centered care that emphasized patients’ 
autonomy. This approach proved to be feasible and sig-
nificantly improved treatment outcomes, despite adverse 
circumstances due to instability and the COVID-19 pan-
demic.

Building resilience against TB and climate 
change: Overcoming challenges in the 
aftermath of Pakistan’s devastating floods
U Khan,1 1IRD Global, Montreal, Canada.
e-mail: uzma.khan@ird.global

The 2022 floods in Pakistan caused immense devasta-
tion, claiming numerous lives, displacing millions, and 
crippling the health system. It was one of the worst 
humanitarian crises in the country’s history, burdening 
TB-affected communities with dire health consequences 
and outbreaks. The floods rendered numerous TB diag-
nosis and treatment sites underwater and dysfunctional 
for months. 
In this presentation, we share challenges in TB service 
delivery and the resilience of patients, communities, and 
health workers in overcoming them. It is our hope that 
this will spur much-needed debate to take the threat of 
climate change seriously and develop strategies to miti-
gate future risks.

Navigating the challenges of TB 
management in conflict areas: Insights from 
North Kivu Province, DRC
R Biya Nkizinkiko,1 1Goma University, Goma, Congo 
(Democratic Republic).
e-mail: biyarobert1@gmail.com

This presentation will cover the Coordination Provinci-
ale Leprosy and Tuberculosis (CPLT) mapping, provid-
ing insight into the existing infrastructure for TB man-
agement in the region. 
We will share the latest trends in TB case notifications, 
including paediatric TB, from 2018 to 2022, as well as 
the burden of TB/HIV co-infection, MDR-TB, and their 
impact on TB treatment outcomes in conflict-affected 
areas. We will use images to illustrate the challenges 
faced and lessons learned in implementing TB services 
in these areas. Additionally, we will discuss future op-
portunities for use of innovative approaches to improve 
TB management in North Kivu Province.

TB and conflict in Ukraine: Understanding 
the impact of the war on TB-affected people 
and communities
O Klymenko,1 1TBpeople Ukraine, Ukraine.
e-mail: olyaklymenko2910@gmail.com

The conflict in Ukraine has resulted in a severe humani-
tarian crisis, with significant implications for tuberculo-
sis (TB) services. 
This presentation will focus on the impact of the con-
flict on TB care, highlighting the challenges of access-
ing services, widening health disparities, and increasing 
discrimination. Real-world examples will showcase how 
the conflict has jeopardized efforts in TB response, em-
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phasizing the urgent need for innovative, locally driven 
mechanisms that engage affected communities in ad-
dressing inequitable practices that impede healthcare 
access. The audience will gain deeper understanding of 
the critical role of community engagement in promoting 
equitable and effective TB care in crisis settings.

Breaking the silence: The urgent need for 
international action on TB in crisis settings
T Abdullaev,1 1TBpeople Global, Tashkent, Uzbekistan.
e-mail: abdullaev@gmail.com

Humanitarian crisis settings create a complex patient 
pathway, hindering access to TB services and imposing 
a significant burden on affected individuals. There con-
tinues to be unrealistic expectation from governments 
and affected individuals to mobilize domestic resources 
or procure life-saving TB medicines and diagnostics on 
their own. This demonstrates a lack of ownership by the 
international community for those affected by TB in cri-
sis settings. 
This presentation will feature examples, personal stories 
of people affected by TB, and insights from those work-
ing in crisis settings and engage the audience in reflect-
ing on their role in effectively advocating for affected 
communities everywhere.

SP43 The BPaLM accelerator for scaling 
up the newly recommended 6-month 
treatment regimen for drug-resistant TB

 
A call to action and the accelerator platform 
for scaling up of the 6-month BPaLM 
regimen
F Mirzayev,1 1Global Tuberculosis Programme, World 
Health Organization, Baku, Azerbaijan.
e-mail: mirzayevf@who.int

This presentation will describe the Call to Action on the 
scale up of the newly recommended 6-month regimen 
for treatment of drug-resistant TB, and a recently estab-
lished WHO BPaLM Accelerator Platform for technical 
discussions on rolling out of the BPaLM regimen. These 
two initiatives are to support the implementation of the 
new shorter and effective regimen for treatment of drug-
resistant tuberculosis as recommended by WHO in the 
in the updated consolidated guidelines on tuberculosis 
treatment.

BPaLM: Global Drug Facility update on 
market-shaping and scale-up
B Waning,1 1Global Drug Facility, Stop TB Partnership, 
Geneva, Switzerland.
e-mail: brendaw@stoptb.org

This presentation will describe the size, structure, 
and composition of markets for medicines used in the 
BPaLM regimen. Details will be provided to facilitate 
national procurement and planning, including trends 
in medicine supplier base, formulation development, 
regulatory and registration status, price, and forecasts. 
Updates, projections, and timelines of BPaLM scale-up 
at national level will also be provided, together with les-
sons learned for early adoption.

Promoting access to shorter regimens for 
everyone, everywhere as a human right:  
The 1/4/6x24 Campaign
L McKenna,1 1Treatment Action Group, New York, 
United States.
e-mail: Lindsay.McKenna@treatmentactiongroup.org

Shorter, safer, more effective TB prevention and treat-
ment regimens are the result of the last two decades of 
investments in TB research and development. We can 
now prevent TB using one month or once weekly regi-
mens, and treat TB in as few as four months for drug-
sensitive TB and six-months for drug-resistant TB us-
ing evidence-based, WHO-recommended regimens. Yet, 
very few communities affected by TB globally have ac-
cess to these important innovations. 
This presentation will describe the 1/4/6x24 Campaign, 
progress, continued challenges, and actions necessary 
for everyone, everywhere to benefit from access to short-
er regimens.

Integration of DS-TB and DR-TB treatment 
using BPaLM in South Africa
N Ndjeka,1 1National Department of Health, South Africa.
e-mail: norbert.ndjeka@health.gov.za

South Africa is a high burden TB, HIV and MDR-TB 
country. Primary health care (PHC) is the vehicle for 
service provision. Integration and decentralization of 
services play key roles in this context. All health care 
facilities, including 3500 + PHC sites diagnose and treat 
DS-TB and HIV. While DR-TB may be diagnosed from 
any facility in the country, there are only 658 treatment 
sites that treat DR-TB. 
This paper discusses the introduction of BPaLM, a 
shorter, all-oral, less complex regimen as an opportuni-
ty to strengthen integration of DS-TB and DR-TB care 
in South Africa.
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Demand on rolling out of new shorter 
regimens for TB treatment 
O Khuat,1 1Center for Supporting Community 
Development Initiatives (SCDI), Ha Noi, Vietnam.
e-mail: oanhkhuat@scdi.org.vn

The presentation will present the needs for speedy scale-
up of new recommended shorter regimens such as the 
6-month BPaLM regimen for drug-resistant TB treatment 
or 4-month regimens for treatment of drug-susceptible 
TB, as a community demand and for benefits of people 
with TB. This is to call for all the countries, funders, 
and technical partners to join forces in rolling out of the 
shorter regimens to benefit people who suffer from the 
TB disease in reducing treatment duration, achieving 
high efficacy and safety, and saving resources for health 
systems as well as individual patients and families.

SP44 Addressing methodological 
challenges in analysis and interpretation 
of TB data from observational studies

 
Reliable data management in large 
population based studies: Challenges and 
opportunities
H Timime,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: timimih@who.int

As someone once said, “Garbage in, Garbage out” can 
accurately reflect the key principles of good data man-
agement. If data are not accurately managed, there is 
only so much data analysis that can be done to provide 
reliable results. 
In this presentation, examples of best and worst prac-
tices from large population-based studies will be de-
scribed; and arguments for investing in skilled people 
and taking the time to develop methods to manage mas-
sive amounts of data.

Multiple imputation and best practices to 
handle missing data in TB observational 
studies
M Bastard,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: bastardm@who.int

Missing data are common in most of observational 
studies and is a complex process often ignored during 
data analysis. The absence of reporting and handling 
missing data can lead to misinterpretation of the results, 
bias estimates of the statistics of interest and artificially 
narrow confidence intervals. 

In this presentation, we will present the different pro-
cesses of missing data encountered in TB observational 
studies, provide guidance on best practices to handle 
missing data during data analysis and to report study 
findings and illustrate the application of the methodol-
ogy presented using data from a national TB prevalence 
survey.

Target trial emulation to estimate the 
comparative effectiveness of treatment 
strategies for patients in whom a 
fluoroquinolone is unlikely to be effective.
M Franke,1 1Harvard Medical School, Boston, United 
States.
e-mail: molly_franke@hms.harvard.edu

This presentation will provide an example of target trial 
emulation for the design of analyses on optimal treat-
ment for RR/MDR-TB. 
We will describe a target trial to estimate the relative 
effectiveness of five strategies for reinforcing a core 
regimen of bedaquiline, linezolid, and clofazimine for 
patients in whom a fluoroquinolone is unlikely to be ef-
fective. 
We will also describe a three-step analytic strategy (con-
sisting of cloning, censoring, and weighting) to emulate 
the target trial.

Marginal structural models for addressing 
selection bias, confounding and irregular 
treatment initiation times in observational 
studies
D Benkeser,1 1Emory University Rollins School of Public 
Health, Atlanta, United States.
e-mail: benkeser@emory.edu

Randomized controlled trials are the gold standard for 
establishing efficacy of interventions. To learn about ef-
fectiveness of an intervention, we typically rely on ob-
servational data. 
Nevertheless, it is often constructive to describe a hy-
pothetical randomized controlled trial (target trial) that 
the analysis of an observational study is attempting to 
emulate. We motivate this approach using the example 
of using electronic health records to evaluate the effec-
tiveness of TB preventive treatment. 
We will also describe how marginal structural models 
can be used to define analyses that mimic standard clini-
cal trials analyses, such as those based on Cox propor-
tional hazards regression models.
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Targeted maximum likelihood estimation 
for network meta-analysis of individual 
participant data
M Schnitzer,1 1Université de Montréal, Montréal, Canada.
e-mail: mireille.schnitzer@umontreal.ca

Treatment of multidrug-resistant or rifampicin-resistant 
tuberculosis involves taking several effective antimicro-
bials over a prolonged period of time. It is important to 
define and estimate the relative effectiveness of specific 
regimens for the treatment of the disease. 
We will discuss the use of targeted maximum likelihood 
estimation for individual patient data network meta-
analysis with the Highly-Adaptive LASSO to investigate 
the contributions of bedaquiline to favorable clinical 
outcomes. 
We will also describe how to incorporate the targeted 
trial approach of “treatment strategies” to determine 
causal differences between relevant regimens that in-
clude and exclude a particular drug.

SP45 OneImpact: A community-led 
monitoring (CLM) platform for people 
affected by TB

 
Innovations in community-led monitoring  
to maximise reach among people affected  
by TB
V Dutta,1 1Dure Technologies, Mumbai, India.
e-mail: viplove.dutta@duretechnologies.com

OneImpact is a comprehensive digital platform made up 
of three tools that work together to provide a compre-
hensive community empowerment, community engage-
ment and community-led monitoring solution that puts 
people at the heart of the TB response. 
This presentation would aim to introduce all the tools, 
modules, and technical framework of the platform.

Educating, engaging and empowering 
communities for accountable health 
response in Nigeria
D Ikeh,1 1Debriche Health Development Center (DHDC), 
Abuja, Nigeria.
e-mail: deborah@dhdc.org.ng

A success story of OneImpact Nigeria on how digital 
CLM is improving awareness around TB prevention, 
TB care, TB support services, and the rights of people 
affected by TB, supporting to strengthen accountable 
health response from the health facility to national level 
programmatic change.

Sharing experiences and learnings from  
CLM implementation in the DRC
M Lunga,1 1Club des Amis Damien, Kinshasa, Congo 
(Democratic Republic).
e-mail: maxilunga@yahoo.fr

In DRC the fight against TB is hampered by several chal-
lenges. However, one of the biggest issues is the lack of 
any systematic data collection system, not only does it 
hinder TB care accessibility, particularly for people who 
experience human rights violations and stigma at facili-
ties, but it also impacts health system response and ac-
countability. 
This presentation would cover, how implementing the 
OneImpact DRC helped to address the gaps identified 
and highlighted by the communities.

SP46 Digital chest X-ray and computer-
aided detection (d-CXR/CAD) – accelerating 
adoption to find the missing people with TB

 
d-CXR/CAD: A valuable tool for finding and 
serving people with TB
D Falzon,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: falzond@who.int

This presentation will deal with the evidence and im-
plementation considerations behind the WHO recom-
mendation on Computer Aided Detection (CAD) for TB 
screening or triage

Top considerations in selecting d-CXR/CAD 
technologies
S Kik,1 1FIND, Geneva, Switzerland.
e-mail: sandra.kik@finddx.org

This presentation will offer a taxonomy of d-CXR and 
CAD technologies and an overview of top consider-
ations when selecting technology to build or scale up a 
TB detection program. 
This presentation will include how to define the TB 
program’s requirements to help ensure successful imple-
mentation in the health system, and will discuss setting 
detection thresholds. 
Finally, the presentation will outline available informa-
tion resources that allow TB program managers to com-
pare attributes of CAD technologies.
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Closing gaps in active TB case-finding using 
digital X-ray and computer-aided detection 
(CAD) in rural Lesotho
A Andom,1 1Partners In Health, Maseru, Lesotho.
e-mail: aandom@pih.org

This presentation will offer practical insights from d-
CXR/CAD implementation in Lesotho. Lesotho has 
the highest TB incidence in the world- an estimated 614 
cases per 100,000 population- and TB case-finding of 
only 32%. Partners In Health (PIH) has supported the 
Ministry of Health to introduce d-CXR machines and 
CAD systems, in hard-to-reach, rural health centers, to 
find more missing people with TB. The introduction of 
d-CXR/CAD systems resulted in a three-times increase 
in the number of people detected with TB during an in-
tervention period. 
The presentation will explore how d-CXR/CAD has 
helped health centers to reach their TB detection targets.

SP46 Digital chest X-ray and  
computer-aided detection  
(d-CXR/CAD) – accelerating adoption  
to find the missing people with TB

 
From idea to action: Successful d-CXR/CAD 
implementation for healthcare
M Campbell,1 1Clinton Health Access Initiatve (CHAI), 
Boston, United States.
e-mail: mcampbell@clintonhealthaccess.org

This presentation will explore how to foster long range 
success of d-CXR/CAD programs for TB detection. 
d-CXR/CAD has great potential to increase TB case 
finding in low- and middle-income countries (LMICs). 
Uptake by Ministries of Health (MOHs) and National 
TB Programs (NTPs) has been slow, underscoring that 
WHO recommendations alone will not be sufficient to 
accelerate the adoption of these new tools. 
The presentation will discuss building country readiness 
for adoption, ensuring affordable access pricing and sus-
tainable total costs of ownership, and building opera-
tional models which fully realize the clinical and public 
health potential of these solutions.

SP47 Advancing the TB diagnostics 
pipeline - results from three large  
NIH-funded research consortia

 
Advancing TB diagnostics research through 
synergy and coordination
C Denkinger,1 1Heidelberg University, Heidelberg, 
Germany.
e-mail: claudia.denkinger@uni-heidelberg.de

Several grants have been recently awarded to enable sus-
tained advancements in TB diagnostics with the target 
to achieve the goals of the UN Resolution on TB from 
2018. 
This presentation will provide an overview of the three 
NIH funded Feasibility of Novel Diagnostics for TB 
in Endemic Countries (FEND for TB) grants: R2D2, 
FEND-TB and EndxTB, the consortium partners, trial 
networks, populations studied and use cases. 
Then, we will elaborate on how the FEND grants align 
with programmatic grants recently funded, such as 
SMART4TB of USAID and DriveDxTB of UNITAID 
and other project-based grants.

Digital and AI-based approaches to TB 
triage/screening
Y Xie,1 1Rutgers New Jersey Medical school, Newark, 
United States.
e-mail: yingda.xie@rutgers.edu

A robust pipeline of digital technologies with AI-based 
interpretations have opened key opportunities for re-
ducing costs and enhancing efficiency of detecting TB 
across the spectrum. 
We will review the progress and underlying concepts 
behind these technologies (e.g. AI-interpreted imaging 
and sound capture devices) and discuss their role in set-
tings where diagnostic resources and clinical expertise 
are scarce. 
We will also delve into the potential challenges and 
key opportunities of incorporating these tools into TB 
screening programs.

Host markers for TB triage and screening in 
children and adults
J Sutherland,1 1MRC Unit The Gambia, Fajara, Gambia.
e-mail: Jayne.Sutherland@lshtm.ac.uk

The ENDxTB, R2D2 and FEND project recruit par-
ticipants with symptoms suggestive of TB. Adult and 
young children are included in the study. 
In addition, treatment response is monitored at 3 time-
points and progression to active TB is investigated in 
recent household contacts of active TB cases to evalu-
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ate the utility of the novel POC tests in diagnosing TB, 
predicting poor treatment outcome and progression to 
TB. Here, we will present the promising data on triage 
tests in symptomatic patients.

Advances in swab-based molecular testing 
for TB diagnosis
A Andama,1 1Makerere University College of Health 
Sciences, Kampala, Uganda.
e-mail: andama.alf@gmail.com

Tongue swabs are a promising alternative to sputum-
based molecular testing for tuberculosis (TB), especially 
among populations unable to produce adequate sputum 
(e.g., children and PLHIV). 
The talk will describe the latest learnings on optimal 
tongue swab collection and processing methods, de-
scribe initial results from validation studies on existing 
diagnostic platforms (GeneXpert [Cepheid] and Truenat 
[Molbio]), and discuss how advances in COVID-19 di-
agnostics are being leveraged to further advance tongue 
swab-based molecular testing for TB.

Other promising advances in the diagnosis 
of pulmonary, extrapulmonary and drug-
resistant TB
C Ugarte-Gil,1 1UTMB School of Public & Population 
Health, Galveston, United States.
e-mail: cesar.ugarte@upch.pe

In recent years, there have been several promising ad-
vances in the diagnosis of tuberculosis (TB), extrapul-
monary TB and DR-TB. In TB diagnosis, there are more 
efforts to get biological samples different to sputum 
(such as breath-based tests), improving the accuracy for 
samples from extrapulmonary TB developing more ac-
curate and rapid tests for drug-resistant strains of TB. 
These advances are crucial for TB prevention and care 
or ending TB, particularly in high burden countries with 
limited resources for diagnosis.

SP48 Right place, right time: the ECHO 
virtual community of practice model 
transforms clinical and public health 
evidence into practice

 
Training HIV teams in the management of 
extrapulmonary TB through e-NISCHIT in 
India
U Agarwal,1 1National Institute of Tuberculosis and 
Respiratory Diseases, New Delhi, India.
e-mail: upasna.ag@gmail.com

E NISCHIT, an ECHO distance learning clinic estab-
lished in 2018, offers case-based learning to 150 govern-
ment-run primary HIV clinics across 13 Indian states. 
In collaboration with NITRD, National TB and AIDS 
programs, CDC, ECHO India, and Share India, the 
program has improved early diagnosis and treatment 
of pulmonary TB in people living with HIV (PLHIV) 
through rapid tests and training. 
However, timely diagnosis of extra pulmonary TB 
(EPTB) remains a challenge due to its varied presenta-
tions. To address this, e-NISCHIT is focusing on real-
time HIV-EPTB cases, engaging tertiary-level medical 
experts for in-depth case discussions and specialized 
skill-sharing.

Ensuring quality TB and specialty care for 
TB patients through a strong e-learning 
platform during the COVID-19 pandemic  
in Georgia
N Lomtadze,1 1National Center for Tuberculosis and Lung 
Diseases, Tbilisi, Georgia.
e-mail: nlomtadze@gmail.com

COVID-19 significantly impacted Tuberculosis (TB) 
case detection in Georgia, resulting in a 26% decline of 
registered TB cases. However, quality TB treatment and 
care was ensured by interventions within Georgia NTP, 
including the TB ECHO program. 
Despite lock-downs and restrictions, complicated TB 
cases from Georgia had access to multi-disciplinary spe-
cialty care and doctors received trainings on global up-
dates in screening, diagnosis, treatment, prevention and 
care through the TB-ECHO program. 
The program’s direct impact is difficult to measure, 
however in parallel with other interventions, TB ECHO 
ensured sustained and improved treatment outcomes for 
MDR/RR-TB patients in Georgia during the pandemic.
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The Ugandan CLICQ! TB continuous  
quality improvement initiative to close  
TB-HIV diagnostic gaps
J Dawson,1 1Centers for Disease Control and Prevention 
(CDC), Atlanta, United States.
e-mail: kuk7@cdc.gov

The Uganda National TB/Leprosy program, supported 
by CDC and AFENET, recently implemented the Clinic-
Laboratory Interface Continuous Quality Improvement 
(CLICQ!) program which included an ECHO telemen-
toring component to address TB/HIV diagnostic gaps. 
By conducting patient pathway analyses and utilizing 
the Diagnostic Cascade Evaluation (DiCE) Toolkit, 12 
clinic-laboratory pairs were enrolled. Six pairs received 
DiCE assessments, CLICQ! training, and virtual men-
torship through Project ECHO, while the other six 
served as a baseline comparison, only receiving DICE 
assessments. The program’s impact was measured by 
comparing initial and follow-up DiCE assessments.

Nationwide expansion of the DR-TB ECHO 
programme to support TB elimination and 
capacity building of TB and HIV clinicians 
N Singla,1 1National Institute of Tuberculosis and 
Respiratory Diseases, Sri Aurobindo Marg, New Delhi, 
India.
e-mail: docneetasingla@gmail.com

The DR-TB ECHO Program, initiated in 2017 by the 
National Institute of Tuberculosis and Respiratory 
Diseases (NITRD), aims to improve District TB Medi-
cal officers’ management of drug-resistant tuberculosis 
cases through expert-led presentations and discussion 
of case studies. 
Due to its success, India’s government has incorpo-
rated it into the National Guidelines for Programmatic 
Management of DRTB, leading to implementation in 
26 states, addressing over 300 cases, and attracting an 
average of 125 attendees per session. NITRD also part-
ners with NACO for the TB-HIV co-infection ECHO 
program. These telementoring clinics enhance medical 
doctors’ capacities and positively impact patients’ lives.

SP49 Into the unknown: Drug-resistant 
TB in pregnancy

 
A case-based discussion of drug-resistant  
TB in pregnancy
M Alexander,1 1Byramjee Jejeebhoy Medical College 
Clinical Trial Unit, BJ Medical College, Pune, India.
e-mail: mallikaalexander@gmail.com

Pregnant people have a high risk of developing active 
TB, but often present with subclinical and incipient TB, 
complicating diagnosis and management. GeneXpert 
Ultra has improved sensitivity for subclinical cases but 
raises new questions: 
Should you treat an asymptomatic pregnant person who 
has M. tuberculosis detected by Xpert Ultra? 
How do you advise an asymptomatic pregnant person 
with drug-resistant TB? 
Does management change if they are living with HIV? 
In this talk, Dr. Alexander will present 3 cases of drug-re-
sistant TB from India to highlight the challenges and re-
search gaps for DR-TB management in pregnant people.

The significance of subclinical TB - a pivotal 
paradox
F Cobelens,1 1Amsterdam Institute for Global Health and 
Development, Amsterdam, Netherlands.
e-mail: f.cobelens@aighd.org

There is increasing recognition of the existence of a pre-
clinical stage of TB with high rates of progression to ac-
tive disease characterized by viable M. tuberculosis but 
no symptoms, radiographic changes, or microbiologic 
evidence of active TB disease (aka incipient TB). With 
the advent of GeneXpert Ultra and other highly sensi-
tive diagnostics, clinicians are seeing more and more 
such preclinical stages, including during pregnancy, but 
are uncertain about what it means. 
In this talk, Dr. Cobelens will review the epidemiology, 
definitions, diagnostic challenges, treatment and clinical 
outcomes of incipient TB and the implications for man-
aging TB during pregnancy.

Drug-resistant TB in pregnancy: The South 
African experience
M Loveday,1 1South African Medical Research Council, 
Durban, South Africa.
e-mail: marian.loveday@mrc.ac.za

With newer and more effective treatments, death rates 
from drug-resistant TB are decreasing globally. 
However, lack of drug safety data in pregnancy limits 
our confidence in treating drug-resistant TB in pregnan-
cy. South Africa has one of the highest burdens of drug-
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resistant TB in the world and has taken a progressive 
approach to treatment during pregnancy. 
In this talk, Dr. Loveday will discuss the pragmatic di-
agnostic and management approach to DR TB in preg-
nancy in South Africa.

An ethical approach to drug-resistant TB  
in pregnancy
C Waitt,1 1University of Liverpool/ Infectious Diseases 
Institute, Liverpool/ Kampala, Uganda.
e-mail: cwaitt@liverpool.ac.uk

Everybody deserves access to evidence upon which to 
base clinical decisions. However, pregnant and breast-
feeding people have often been excluded from clinical 
trials. In the absence of such evidence to treat drug-re-
sistant TB in pregnancy, clinicians are often faced with 
conflicting guidance on how to treat these patients, and 
how to advise them about relative risks and benefits. 
In this talk, Prof Waitt will provide an ethical perspec-
tive on the need for fair inclusion rather than systematic 
exclusion of pregnant individuals in research on drug-
resistant TB, together with a framework for considering 
risk in specific situations.

SP50 Implementation of the six-month 
BPaL-based regimens for MDR-TB 
treatment

 
Preliminary data on safety and effectiveness 
of BPaL-based regimens in patients with 
rifampicin-resistant TB in Belarus
N Yatskevich,1 1Republican Scientific and Practical Center 
for Pulmonology and Tuberculosis, Minsk, Belarus.
e-mail: yahoravanatallia@mail.ru

We will present the preliminary findings of implement-
ing six-month, all-oral BPaL-based regimens as opera-
tional research in Belarus. A total of 330 patients were 
enrolled on BPaL-based regimens between February and 
December 2022. 
We will discuss baseline characteristics, treatment out-
comes and safety of these regimens under non-trial 
conditions. These findings will contribute to a better 
understanding of using these regimens in programmatic 
setting.

Programmatic Roll-out of BPaL-based 
Regimens for MDR-TB in Sierra Leone: 
Countrywide Experience
M Mahmoud,1 1National Leprosy and Tuberculosis 
Control Programme, Freetown, Sierra Leone.
e-mail: manager-nltcp@mohs.gov.sl

This presentation will focus on experience of imple-
menting BPaL-based treatment regimen for MDR-TB 
patients in Sierra Leone under programmatic settings. 
Over 100 MDR-TB patients have received the six-month 
regimen since it’s scale-up in January 2023. 
We will share the lessons learned from our experience 
that could facilitate the programmatic rollout of the 
treatment in other countries.

Evaluating the effectiveness and safety  
of BPaL/BPaLM under routine programme 
conditions in Pakistan
H Aslam,1 1Provincial TB control Program Punjab Pakistan, 
Lahore, Pakistan.
e-mail: hiraasad127@gmail.com

In May 22 via rapid communication, WHO suggested 
programs to use Bedaquiline-Linezolid-Pretomanid and 
Moxifloxacin BPaL/ BpaLM. Pakistan, being a pathfind-
ing country in programmatic implementation of DR-TB 
care, implemented this all-oral short regimen for treat-
ment of DR-TB patients on selected PMDT sites in Pun-
jab in Oct 22. 
Through this presentation we will share some of the first 
experiences of implementation including some practical 
insights. We highlight some of the early challenges and 
successes in converting policy into practice, as well as 
valuable lessons learnt for scale up.

A feasibility study on the country-wide 
implementation of the 6-month MDR/RR-TB 
treatment in Belarus
A Skrahina,1 1The Republican Scientific and Practical 
Center of Pulmonolgy and Tuberculosis, Minsk, Belarus.
e-mail: alena.skrahina@gmail.com

A feasibility assessment was conducted in Belarus to de-
termine the health system requirements for implemen-
tation, adoption and uptake of BPaL-based 6-month 
all-oral treatment regimens. Since February 2022, 450 
patients in Belarus have started treatment with BPaL-
based regimens, accounting for 65% of all patients with 
RR-TB in the country who started treatment during this 
period. 
We share the study findings and recommendations to fa-
cilitate adoption of the BPaL-based treatment regimens 
globally.
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SP51 Global policy and evidence for 
the use of targeted next-generation 
sequencing for the detection of TB drug 
resistance

 
Clinical evaluation of tNGS solutions for 
expanded resistance detection in TB - a FIND 
multi-country trial
R Colman,1 1FIND and University of California San Diego, 
San Diego, United States.
e-mail: beckyecolman@gmail.com

This talk will summarize the multi-site clinical trial of 
tNGS conducted by FIND. The trial enrolled patients at 
high risk of TB drug resistance across three clinical sites 
in South Africa, India and Georgia and evaluated the 
diagnostic accuracy of tNGS compared to phenotypic 
DST and whole genome sequencing. 
The trial also measured operational characteristics of 
the tNGS technologies including non-determinate rates, 
ease of use, and other implementation considerations.

Systematic review and individual patient 
data analysis of the diagnostic accuracy of 
tNGS
T Walker,1 1University of Oxford, Ho Chi Minh City, 
Vietnam.
e-mail: twalker@oucru.org

This talk will present the methods and findings of a sys-
tematic review and individual patient data (IPD) analy-
sis of the diagnostic accuracy of tNGS technologies that 
was performed to inform the GDG meeting. All tNGS 
platforms that met the minimum criteria for sample 
size and performance were included in the analysis, and 
pooled estimates of sensitivity, specificity, and indeter-
minate results rates were produced for each WHO-rec-
ommended TB drug. Certainty of the evidence was also 
determined for each guideline question considered.

Costs and cost-effectiveness of tNGS 
implementation in three emblematic settings
A Zwerling,1 1University of Ottawa, Ottawa, Canada.
e-mail: azwerlin@uottawa.ca

This talk summarizes the results of a systematic re-
view and cost effectiveness model that were conducted 
to inform the WHO guidelines on TNGS for TB. The 
systematic review found 10 studies providing economic 
data on tNGS, and no cost-effectiveness analyses were 
identified using tNGS from the literature. The cost ef-
fectiveness model found that tNGS was cost-effective 
compared to current standard of care DST practices in 
certain countries, using a willingness-to-pay threshold 

for daily averted life years of three times the country’s 
GDP. Under certain conditions tNGS was found to be 
less costly and lead to better outcomes health outcomes.

WHO recommendations on the use of tNGS 
for the detection of drug-resistant TB
C Miller,1 1World Health Organization, Geneva, 
Switzerland.
e-mail: cmiller@who.int

This talk will summarize the process and primary out-
comes of the WHO Guideline Development Meeting to 
evaluate the use of targeted Next-Generation Sequenc-
ing technologies for programmatic use in diagnosis and 
treatment of drug-resistant TB, held in spring 2023. 
In addition to diagnostic accuracy, this talk will cover 
considerations of the technology’s placement in health 
care systems and in patient flow pathways, as well as fac-
tors such as feasibility, acceptability, and potential im-
pact of the technology on equitable patient care.

The South African experience in the 
use of tNGS and considerations for its 
implementation
S Omar,1 1National Institute for Communicable Diseases, 
Johannesburg, South Africa.
e-mail: shaheedvo@nicd.ac.za

Are we there yet? Despite the technological advances with 
targeted next-generation sequencing, is the tool mature 
enough to introduce into high-burdened countries? 
This talk will consider the operational aspects and infra-
structural needs for introduction and scale-up of TNGS 
at country level.
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OA01 Role of Immunology in the TB 
diagnosis 

OA01-200-15 IGRA-on-a-chip enables rapid 
TB detection 

T. Hu,1 1Tulane University, Biochemsitry, Biomedical 
Engineering and Microbiology, New Orleans, United States 
of America. e-mail: tonyhu@tulane.edu

Background: Interferon-gamma release assays (IGRAs) 
are widely used to diagnose infectious diseases, particu-
larly tuberculosis (TB) infections, by measuring patho-
gen-specific T-cell responses. 
However, their use is limited by workflow, personnel, 
and instrumentation demands, making them unsuitable 
for point-of-care use. Moreover, a subset of immuno-
competent individuals may remain negative in both Tu-
berculin skin tests (TST) and IGRAs despite persistent, 
high levels of exposure to Mycobacterium tuberculosis 
(Mtb). In TB patients with high regulatory T-cells, the 
MTB-stimulated IFN-γ levels in whole blood superna-
tants are also depressed, highlighting the need to explore 
an IFN-γ independent biomarker for improved TB infec-
tion diagnosis.
Design/Methods: To address the clinical and logistic 
gaps associated with conventional IGRA, we aimed to 
develop a simple and efficient point-of-care technique 
for diagnosing TB infection in IFN-ү independent man-
ner. We investigated the expression patterns of tumor 
necrosis factor receptor, TNF(R) superfamily molecules 
(4-1BB and OX-40) on activated T cells as they are po-
tent mediators of inflammatory responses and upregula-
tion of 4-1BB, and OX-40 occurs on all activated T-cells 
phenotypes, including cytotoxic, helper, and regulatory 
T cells. We integrated the diagnosis process on a micro-
chip by optimizing T-cells enrichment, surface modifica-
tions and flow rates inside the reaction chamber of the 
microchip making it suitable for point-of-care use.
Results: The new IFN-ү independent microchip plat-
form developed in our study allows for the rapid (6-hour 
sample-to-answer time) and inexpensive analysis of T-
cell activation responses using fingerstick whole blood 
(∼25 μL) microsamples, without significant equipment 
or technical expertise. 

We further showed that the cumulative expression of 
4-1BB and OX-40 can be utilized as a new T-cell im-
mune marker for fast and robust diagnosis of tubercu-
losis infection.

Conclusions: Our study provides a promising avenue for 
the development of streamlined and inexpensive assay 
that could also be utilized for high-throughput analyses 
of T-cells response in an IFN- γ independent manner.

OA01-201-15 Pre-treatment metabolomic 
profiling of cerebrospinal fluid in tuberculous 
meningitis patients reveals new prognostic 
markers for mortality 

N. Le,1 C. Clish,2 J. Avila-Pacheco,2 D. Sofiati,3 
E. Ardiansyah,4,5 H. Hoang,1 V. Kumar,4 R. van Crevel,4,6 
G. Thwaites,6,1 T. Nguyen Thuy Thuong,1,6  
A. van Laarhoven,4 ULTIMATE consortium 1Oxford 
University Clinical Research Unit, Tuberculosis, Ho chi 
Minh city, Viet Nam, 2Broad Institute of MIT and Harvard, 
Metabolomics Platform, Cambridge, United States 
of America, 3Universitas Padjadjaran, Department of 
Neurology, Bandung, Indonesia, 4Radboud University 
Medical Center, Department of Internal Medicine and 
Radboud Center for Infectious Diseases, Nijmegen, 
Netherlands, 5Universitas Indonesia, Faculty of Medicine, 
Jakarta, Indonesia, 6University of Oxford, Nuffield 
Department of Medicine, Oxford, United Kingdom of  
Great Britain and Northern Ireland.  
e-mail: nhatlth@oucru.org

Background: Cellular metabolism plays a critical role in 
immune cells, which are important in the pathophysi-
ology of tuberculous meningitis (TBM). Elevated pre-
treatment cerebrospinal fluid (CSF) tryptophan have 
been associated to increased mortality in TBM. 
We conducted a metabolome-wide association analysis 
to identify metabolic pathways associated with mortal-
ity in TBM, with the aim of improving prognostics and 
developing host-directed therapy.
Design/Methods: We collected pre-treatment CSF 
specimens and data from TBM patients in Indonesia 
(n=388) and Vietnam (n=679). We measured 619 metab-
olite abundances using untargeted liquid chromatogra-
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phy-mass spectrometry. In the primary analysis, we used 
a Cox regression model to identify top-hit metabolites 
associated with mortality, adjusting for age and HIV 
status. In particular, we ranked the associations and se-
lected the top-hit metabolites using the screening subset 
(n=194) from the Indonesia cohort. We then validated 
these metabolites in the within-cohort subset (n=194) 
from Indonesia and an external set (n=679) from Viet-
nam. 
In the secondary analysis, we conducted stability vari-
able selection analysis based on gradient-boosted Cox 
model to identify the strongest predictive metabolites 
among the top-hit and clinical biomarkers.
Results: Our primary analysis showed that in addition 
to tryptophan, eight novel metabolites (N-carbamoyl-
beta-alanine, hydroxyisocaproate, phenyllactate, p-hy-
droxyphenylacetate, 3-hydroxyoctanoate, hydroxyiso-
butyrate, C4-OH-carnitine, N6-N6-N6-trimethyllysine) 
were associated with mortality in both the screening and 
validation steps (as shown in Table 1). These metabolites 
were known to be involved in excitotoxicity and fatty 
acid oxidation. The variable selection analysis showed 
that the three highest predictors of TBM mortality were 
Glasgow Coma Scale, a prominent clinical biomarker, 
and two CSF metabolites, 3-hydroxyoctanoate and tryp-
tophan, with selection probabilities of 1, 0.94, and 0.83, 
respectively.

Metabolites♠ HR1 Within-cohort 
validation 

(Indonesia, n=194)
95% CI2 p-value

FDR3 External validation FDR

N-carbamoyl-
beta-alanine† 1.56 1.25, 1.95 <0.001 0.00265 1.45 (Vietnam, 

n=679)
<0.001 0.00730

Hydroxyisoca-
proate 1.47 1.15, 1.87 0.002 0.01597 1.48 95% CI1 

p-value 0.002 0.02795

Phenyllactate 1.62 1.23, 2.15 <0.001 0.01035 1.55 1.24, 1.94 <0.001 0.00662
p-hydroxyphe-
nylacetate 1.46 1.12, 1.91 0.006 0.03784 1.33 1.09, 1.61 0.004 0.04987

3-hydroxyocta-
noate 1.36 1.06, 1.74 0.014 0.05412 1.51 1.26, 1.81 <0.001 0.00117

Tryptophan 1.32 1.04, 1.67 0.021 0.06383 1.42 1.17, 1.72 <0.001 0.00894
Hydroxyisobu-
tyrate 1.35 1.04, 1.76 0.023 0.06840 1.46 1.15, 1.86 0.002 0.03301

C4-OH car-
nitine 1.21 0.91, 1.63 0.2 0.25517 1.51 1.15, 1.99 0.003 0.04546

N6,N6,N6-
trimethyllysine 1.83 1.40, 2.39 <0.001 0.00096 1.36 1.08, 1.72 0.009 0.09090

Table 1: Validated top-hit metabolites

Conclusions: Our study identified pre-treatment CSF 
metabolite profiles of TBM patients with poor out-
comes, and the identified metabolites have the potential 
as prognostic markers for mortality. This work may in-
form the future development of host-directed therapy.

OA01-202-15 Monocyte activation and 
atherosclerosis burden remain elevated  
post-treatment of M. bovis BCG infection  
in mice
M. Feria Garzon,1 A. Haller,2 M. Petrie,1  
R. Egoávil-Espejo,1 A. Moussa,1 J. Qualls,3 D. Hui,2  
M. Huaman,1 1University of Cincinnati, Internal 
Medicine, Cincinnati, United States of America, 
2University of Cincinnati, Pathology, Cincinnati, United 
States of America, 3Thomas More University, Biological 
Sciences, Crestview Hills, United States of America. 
e-mail: feriagmg@ucmail.uc.edu

Background: Patients who recover from tuberculosis 
remain at increased risk of atherosclerotic cardiovas-
cular diseases (ASCVD). We previously showed that 
Mycobacterium bovis Bacille-Calmette-Guérin (BCG) 
induced monocyte activation and aggravated atheroscle-
rosis in hyperlipidemic mice. 
Here, we aimed to define monocyte activation and ath-
erosclerosis burden post-antimycobacterial treatment in 
infected mice.
Design/Methods: Twelve-week-old male and female, 
low-density lipoprotein receptor knockout (Ldlr-/-) mice 
were infected with BCG (0.5–2.5 x106 colony-forming 
units [CFU]) via the intranasal route. All mice were fed 
a western-type high-fat diet for 16 weeks. A group of 
mice were treated with Isoniazid and Rifampin (INH/
RIF) between weeks 4 and 12. Age-matched uninfected 
Ldlr-/- mice served as controls. Atherosclerotic lesions in 
aortas were examined using Oil-Red-O staining. Lungs 
and spleens were cultured for CFU enumeration. Immu-
nophenotyping profiles of monocytes and their cyto-
kine expression upon stimulation with M. tuberculosis 
whole-cell-lysate (Mtb-lysate) were assessed with flow 
cytometry.
Results: INH/RIF successfully cleared BCG infection 
in our mice. INH/RIF treatment had no significant ef-
fects on triglycerides or cholesterol levels. Compared 
to uninfected mice, BCG-infected mice and post-INH/
RIF-BCG-treated mice exhibited increased percentage 
of Ly6Clow nonclassical monocytes (5.5% vs. 13.9% 
vs. 16.6%; p=0.003); increased expression of activation 
markers as CD36, MHC-II, CX3CR1, CD80, CD64; 
and production of IL-1β after Mtb-lysate stimulation. 
Similar results were observed in Ly6Chigh classical mono-
cytes in terms of MHC-II, CD80, CD64 expression. 
Compared to uninfected mice, BCG-infected mice and 
post-INH/RIF-BCG-treated mice displayed increased 
atherosclerotic lesions in aorta at 16 weeks (Area (μm), 
295,396 vs. 444,906 vs. 429,510; p=0.0311). Overall, 
CD36 expression in nonclassical monocytes correlated 
with atherosclerotic plaque burden.
Conclusions: Monocyte activation and atherosclerosis 
burden remained elevated after INH/RIF treatment of 
BCG-infected, hyperlipidemic mice. Our results suggest 
that antimycobacterial treatment is not sufficient to re-
vert infection-aggravated atherosclerosis. 
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Our model of post-infection atherosclerosis will allow 
exploring underlying mechanisms and potential AS-
CVD therapeutic interventions.

OA01-203-15 EsxM stop-codon Q59* in  
M. tuberculosis reduces risk of tuberculous 
meningitis but enhances transmissibility of 
clinical strains
V.T.N. Ha,1 N.L.H. Bao,1 L.P.T. Trieu,1 T.T.B. Tram,1 
D.D.A. Thu,1 H.T. Hai,1 C.T. Hao,2 L.H. Van,1  
G.E. Thwaites,3 L.T.H. Nhat,1 N.T.T. Thuong,1 1Oxford 
University Clinical Research Unit, Tuberculosis, Ho Chi Minh 
City, Viet Nam, 2Oxford University Clinical Research Unit, 
Molecular Epidemiology, Ho Chi Minh City, Viet Nam, 
3Oxford University Clinical Research Unit, Oxford University 
Clinical Research Unit, Ho Chi Minh City, Viet Nam. 
e-mail: havtn@oucru.org

Background: Mycobacterium tuberculosis (Mtb) typi-
cally causes pulmonary tuberculosis (PTB) but can 
spread to other organs resulting in extra-pulmonary 
TB, such as bone TB or tuberculosis meningitis (TBM). 
Recent studies have reported that a full-length ancestral 
variant of the type VII-secreted effector EsxM (Q59) can 
promote Mtb dissemination to the skeleton. 
This study investigates associations between EsxM 
stop-codon Q59∗ and two clinical phenotypes, TBM and 
PTB, and their respective outcomes.
Design/Methods: Q59∗ mutation were extracted from 
Mtb whole genome sequencing data in Vietnam, com-
prising strains causing 631 TBM and 3361 PTB. In the 
primary analysis, we compared the mutation frequen-
cies in TBM vs. PTB. 
Additionally, we validated this association using an ex-
ternal cohort from Thailand and Indonesia with 179 
TBM and 443 PTB patients. Secondary analysis assessed 
the impact of Q59∗ on cerebrospinal fluid (CSF) param-
eters, severity grade and 9-month mortality of TBM 
patients, as well as two-month sputum conversion of 
PTB patients, utilizing clinical data from subsets of the 
Vietnam cohort.
Results: The Q59∗ mutation was associated with re-
duced risk of TBM (odds ratio (OR) 0.63, (95% con-
fidence interval 0.52, 0.76), p<0.001). This association 
was validated in external cohorts (OR=0.39 (0.24, 0.65), 
p<0.001). Notably, this mutation was present in almost 
all modern lineages (Lineages 2 and 4) (Table 1). 
Moreover, the Q59* mutation was associated with de-
creased two-month sputum conversion (OR=0.44 (0.27, 
0.73), p=0.001) and increased unfavorable outcome 
(OR=2.43 (1.09, 5.42), p=0.03) in PTB patients. 
In TBM patients, the Q59∗ mutation was associated 
with lower CSF leukocytes (p<0.001), higher percentage 
of CSF lymphocytes (p=0.02), greater severity at base-
line (OR=1.90 (1.17, 3.08), p=0.01), and slightly higher 
mortality (HR=1.28 (0.930, 1.773), p=0.13).

Vietnam 
(n=3992)

Indonesia and Thailand 
(n=622)

Lineage PTB TBM PTB TBM
Lineage 1 (n, %) 787 (80%) 201 (20%) 36 (54%) 31 (46%)
Lineage 2 (n, %) 2235 (85%) 390 (15%) 252 (76%) 81 (24%)
Lineage 3 (n, %) 339 (89%) 40 (11%) 154 (70%) 67 (30%)

EsxM variant
full-length (L1, 100%) 777 (79%) 205 (21%) 36 (52%) 33 (48%)
truncated (L2&4, 99.6%) 2565 (86%) 425 (14%) 407 (74%) 146 (26%)

OR (95% CI), p-value 0.63 (0.52, 0.76), p<0.001 0.39 (0.24, 0.65), p<0.001

Table 1. Association between stop codon Q59* 
mutation in EsxM of  Mycobacterium tuberculosis 
clinical strains and tuberculous meningitis.

Conclusions: Almost all modern lineages carry the 
ExsM Q59∗ mutation with corresponding reduced risk 
of TB dissemination, or greater adaption to PTB and 
delayed sputum conversion. This potentially promotes 
disease transmission.

OA01-204-15 Comparative proteomic  
analysis of exosomes derived from patients 
infected with non-tuberculous mycobacteria 
and M. tuberculosis 

L. Wang,1 W. Sha,1 1Tongji University, School of  
Medicine, Shanghai Pulmonary Hospital, Clinic and 
Research Center of Tuberculosis, Shanghai, China. 
e-mail: wangli_shph@tongji.edu.cn

Background: Nontuberculous mycobacterium (NTM) 
is a very troublesome pathogenic microorganism, plac-
ing a heavy burden on public health. At present, the 
pathogenesis of NTM pulmonary infection is not well-
revealed, and its diagnosis is also facing challenges.
Design/Methods: In the present study, a comprehensive 
proteomics analysis of plasma exosomes derived from 
healthy donors, patients with rapidly growing NTM 
(RGM), patients with slowly growing NTM (SGM), and 
patients with active tuberculosis was performed.
Results: In these three disease states, complement 
and coagulation cascades were extensively and sig-
nificantly activated, with a total of 24 complement 
and coagulation protein up-regulated, including C1R, 
C1S, C2, MASP2, C4B, CFI, C9, CLU, CFHR3, SERP-
ING1, KNG1, F5, FGA, FGG, SERPINA1, SEPRINA5, 
SEPRND1, SEPRINF2, SEPRING1, C8B, F11, F13B, 
SEPRINC1, VTN, and MBL2. Most of these comple-
ment and coagulation proteins (18/24) were significantly 
up-regulated in RGM infected patients. 6 proteins in 
complement and coagulation cascades were up-regu-
lated in patients with SGM infection and 10 proteins 
were up-regulated in patients with active tuberculosis. 
RGM infection is also related to HIF−1 signaling path-
way, phagosome processes, and glycolysis. The proteins 
identified in these pathways are potential diagnostic and 
differential diagnostic markers of patients infected with 
NTM and Mycobacterium tuberculosis (Mtb).
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Conclusions: This study provided a comprehensive de-
scription of the exosome proteome in the plasma of pa-
tients infected with NTM and Mtb and revealed poten-
tial diagnostic biomarkers.

OA01-205-15 Matrix metalloproteinases 
as immune biomarkers for diagnosis of 
paediatric TB 

N. Pavan Kumar,1 S. Hissar,2 A. Nancy,3  
V.V. Banurekha,2 S. Balaji,4 E. S.,4 G. J.,5  
A. M. A.,5 D. Baskaran,2 S. Sowminathan,6 S. Babu,3 
1ICMR-National Institute for Research in Tuberculosis, 
Immunology, Chennai, India, 2ICMR-National Institute 
for Research in Tuberculosis, Clinical Research, Chennai, 
India, 3National Institutes of Health-National Institute 
for Research in Tuberculosis-International Center for 
Excellence in Research, ICER, Chennai, India, 4Institute 
of Child Health and Hospital for Children, Pediatrics, 
Chennai, India, 5Government Stanley Medical College and 
Hospital, Pediatrics, Chennai, India, 6M S Swaminathan 
Research Foundation, Research, Chennai, India. 
e-mail: nathellapavan@gmail.com

Background: Diagnosis of pediatric TB remains chal-
lenging with the current routine clinical and laboratory 
diagnostic tools. 
There is also a lack of reliable TB diagnostic tests to be 
used in pediatric populations in TB endemic countries. 
Matrix metalloproteinases (MMPs) are known drivers 
of lung pathology in many diseases including TB. 
Hence, we wanted to examine the plasma levels MMPs 
and tissue inhibitors of metalloproteinases (TIMPs) as 
biomarkers for diagnosis of pediatric tuberculosis.
Design/Methods: We conducted a prospective case con-
trol study using children with confirmed, unconfirmed 
and unlikely TB. 
Of the 195 children screened, 167 children were recruit-
ed which includes 44 children who were microbiology 
positive (confirmed TB) for M.tb, 47 children who were 
microbiology negative but had clinical radiological di-
agnosis of TB (unconfirmed TB), 76 children with other 
respiratory ailments and tuberculin skin Test (TST) pos-
itive or negative as unlikely TB controls. 
Multiplex assay was performed to examine the plasma 
MMPs (MMP1, 2, 3, 7, 8, 9, 12 and 13) and TIMPs 
(TIMP1, 2, 3, 4) levels.
Results: Baseline levels of MMP1 (P<0.001), MMP2 
(P<0.001), MMP7 (P=0.005), MMP9 (P<0.001), TIMP1 
(P<0.001), TIMP2 (P<0.001), TIMP3 (P=0.003) and 
TIMP4 (P=0.001) were significantly higher in active TB 
(confirmed TB and unconfirmed TB) in comparison to 
unlikely TB children. 
Receiver operating characteristics curve (ROC) analy-
sis revealed that MMP1, MMP2, MMP9 and TIMP-1 
could act as biomarkers distinguishing confirmed or un-
confirmed TB from unlikely TB with the sensitivity and 
specificity of more than 80%. 

In addition, combiROC models offered 100% sensitiv-
ity and specificity for a three MMP signature of MMP1, 
MMP2 and MMP9, which can distinguish confirmed or 
unconfirmed TB children from unlikely TB children.
Conclusions: Thus, a baseline MMP signature of 
MMP1, MMP2 and MMP9 could serve as an accurate 
biomarker for the diagnosis of pediatric tuberculosis.

OA01-206-15 Variance in M. tuberculosis 
quantification between time to positivity 
and colony-forming units 

K. Walsh,1 M.H. Lee,1 K. Zainabadi,1 G. Royal,2 
P. Widdman,2 S.C. Vilbrun,3 Y. Joseph,3 D. Sobieskye,3 
G. Joissaint,3 J.W. Pape,3 D. Fitzgerald,4 1Weill Cornell 
Medicine, Medicine, New York City, United States of 
America, 2GHESKIO, Mycobacteriology Laboratory, Port-
au-Prince, Haiti, 3GHESKIO, Medicine, Port-au-Prince, Haiti, 
4Weill Cornell Medicine, Center for Global Health, New 
York City, United States of America. 
e-mail: kfw2001@med.cornell.edu

Background: Phase II tuberculosis (TB) trials have clas-
sically used CFU as a method of manually quantifying 
Mtb to evaluate the efficacy of new drugs. TTP is an au-
tomated method which is increasingly used to quantify 
Mtb in place of CFU. CFU may miss sub-populations 
of Mtb, called differentially detectable Mtb (DD Mtb), 
which often impact TTP quantification. This may have 
implications for how Phase II trials are designed.
Design/Methods: We utilized data from three phase II 
studies which included patients with drug-susceptible 
TB who received 2 weeks of nitazoxanide followed by 
6 months standard therapy; patients with drug-suscep-
tible TB who received rifampin, isoniazid, ethambutol 
and pyrazinamide; and patients with multidrug/ri-
fampin-resistant TB who received levofloxacin, bedaqui-
line, linezolid, clofazimine and pyrazinamide. log10CFU 
was determined via solid culture. TTP was determined 
using BACTEC MGIT 960 liquid culture system (Becton 
Dickenson, Franklin Lakes, USA). DD Mtb was detected 
using the most probable number limiting dilution assay 
with and without supernatant (MPNSN, MPN respec-
tively).
Linear regression was performed with the method of 
least squares; variability over time using analysis of vari-
ance.
All studies were IRB-approved.
Results: From 2016 –2020, 82 participants were enrolled 
with n=160 paired TTP- log10CFU samples. Paired sam-
ples are assays performed on the same sputum specimen. 
TTP varied with log10CFU at lower bacterial loads, with 
each unit increase in log10CFU associated with 72 hour 
decrease in TTP when log10CFU<5 (p<0.0001) and 38 
hour decrease in TTP when log10CFU>5 (p=0.004) (Fig-
ure 1A). The presence of DD Mtb increased the vari-
ability in individual participant trajectories of TTP and 
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log10CFU over the duration of treatment (Figure 1B). 
There was no difference in regression lines for partici-
pants with drug-susceptible or drug-resistant TB (Figure 
1C).

Conclusions: The variation in correlation between TTP 
and CFU may impact how phase II trials determine sam-
ple size and study outcomes.

OA02 Subclinical TB: How to recognize it 
when you see it? 

OA02-207-15 Sub-clinical TB: A scoping 
review of definitions, prevalence and clinical 
characteristics 

A.K.J. Teo,1,2 E. Maclean,1 G. Fox,1 1The University of 
Sydney, Faculty of Medicine and Health, Sydney, Australia, 
2National University of Singapore, Saw Swee Hock School 
of Public Health, Singapore, Singapore. 
e-mail: alvin.teo@sydney.edu.au

Background: Subclinical tuberculosis (ScTB) is a dis-
ease state caused by Mycobacterium tuberculosis. ScTB 
lacks typical clinical symptoms but is detectable via ra-
diologic abnormalities or microbiologic testing. This 
scoping review aimed to characterise definitions used to 
describe ScTB, estimate the proportion of people with 
ScTB in different populations and describe the clinical 
characteristics, natural history and treatment outcomes 
in the scientific literature.
Design/Methods: A systematic literature search was 
conducted using PubMed. We also reviewed national 
TB prevalence surveys reported up to 2022. Inclusion 
criteria were studies published in English between Janu-
ary 1990 and August 2022 that defined “subclinical” or 
“asymptomatic” pulmonary TB disease, regardless of 
age, HIV status and comorbidities. We estimated the 
weighted pooled proportions of people with ScTB using 
a random-effect model by WHO TB burden classifica-
tions, populations, and settings. We also pooled the pro-
portion of people with ScTB by definitions described in 
representative prevalence surveys.
Results: We included 74 studies in the review. ScTB 
definitions inclined towards asymptomatic TB disease. 
The overall pooled proportion of people with ScTB was 
38% (95% CI 29-47%). Higher proportions were ob-
served in high TB burden settings, healthcare facilities, 
and among immunocompetent populations. Among 
prevalence surveys, those utilising ‘absence of cough or 
any duration’ versus the more stringent ‘completely as-
ymptomatic’ threshold to initiate follow-up TB testing 
observed a higher proportion of ScTB. Clinical (symp-
tomatic) cases were more likely to present radiographic 
evidence of TB. Disease progression varied between set-
tings. High treatment success rates and low death rates 
were observed among people with ScTB.
Conclusions: Most published studies incompletely 
characterised people with ScTB. Findings were highly 
heterogenous between settings. ScTB prevalence varied 
depending on the definition used, highlighting the need 
for a standardised approach to characterising this phe-
notype. Further research is also needed to optimise case 
finding, screening and diagnostic modalities, and treat-
ment options for this population.
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OA02-208-15 Characteristics of  
pulmonary TB patients identified using 
active case-finding in Indonesia 

E. Agustina,1 R.C. Koesoemadinata,1 S. Hartati,1  
P.F. Hadisoemarto,1,2 B.W. Lestari,1,2 L. Chaidir,1,3  
B. Alisjahbana,1,4 P.C. Hill,5 S.M. McAllister,5 1Universitas 
Padjadjaran, Research Research Center for Care and 
Control of Infectious Disease, Bandung, Indonesia, 
2Universitas Padjadjaran, Faculty of Medicine, Department 
of Public Health, Bandung, Indonesia, 3Universitas 
Padjadjaran, Faculty of Medicine, Department of 
Biomedical Sciences, Bandung, Indonesia, 4Hasan Sadikin 
Hospital, Universitas Padjadjaran, Faculty of Medicine, 
Department of Internal Medicine, Bandung, Indonesia, 
5University of Otago, Division of Health Sciences, Centre 
for International Health, Dunedin, New Zealand. 
e-mail: r.cundarani@gmail.com

Background: Active case finding (ACF) is a strategy to 
detect missing tuberculosis (TB) cases and start treat-
ment early. We compared TB characteristics and treat-
ment outcomes of cases found through ACF with those 
who self-presented at healthcare facilities (passive case 
finding [PCF]).
Design/Methods: Patients diagnosed with pulmonary 
TB in community health centres in Bandung City, Indo-
nesia, were recruited (PCF) and their symptoms, chest 
X-ray (CXR), and sputum microbiology test results col-
lected. Their household members and neighbours were 
screened and offered a CXR (ACF). 
Anyone coughing or CXR suggestive of TB gave sputum 
samples for smear, Xpert® MTB/RIF, and Mycobacteri-
um tuberculosis culture. Treatment outcomes data were 
collected from the TB information system.

Characteristics ACF (n=57)
n%

PCF (n=213)
n% P

Median age (IQR) 38 (24-50) 33 (22-50) 0.22
Coughing 39 (68.4) 211 (99.1) <0.001
Median cough duration (IQR) 21 (7-60) 40 (21-90) <0.001
Haemoptysis 3 (5.3) 56 (26.3) 0.001
Fever 21 (36.8) 138 (64.8) <0.001
Weight loss 25 (43.9) 180 (84.5) <0.001
Underweight (BMI <18.5) 21 (36.8) 122 (57.3) 0.002
Normal chest X-ray 10 (17.5) 14 (7.0) 0.14
Sputum microscopy +3 7 (13.7) 55 (25.9) <0.001

Table 1. Characteristics of  TB patients identified 
through active case finding compared with those 
identified by passive case finding

Results: Of 270 cases, 213 were PCF and 57 ACF pa-
tients. ACF patients were less likely to be underweight 
(36.8% vs 57.3%, p<0.001), report coughing (68.4% 
vs 99.1%, p<0.001), have shorter cough duration (me-
dian 21 vs 40 days, p<0.001), less haemoptysis (5.3% 
vs 26.3%, p=0.001), fever (36.8% vs 64.8%, p<0.001), 
and weight loss (43.9% vs 84.5%, p<0.001). More ACF 
patients had a normal CXR (17.5% vs 7.0%, p=0.14) 

and fewer had a high sputum bacterial load (smear 3+ 
13.7%. vs 25.9%, p<0.001). Of the 254 patients with 
treatment outcomes reported, slightly fewer ACF pa-
tients completed/cured treatment (76.1% vs 85.6%, 
p=0.11), or failed/died (6.5% vs 7.2%, p=0.87). 
More ACF patients were lost to follow-up (17.4% vs 
7.2%, p=0.03) with reasons reported as side effects 
(n=5) and feeling healthy (n=3).
Conclusions: ACF patients were less symptomatic and 
had fewer clinical features of TB when diagnosed but 
were less likely (but not significant) to complete treat-
ment. More efforts are needed to ensure adherence 
among ACF patients.

OA02-209-15 Sub-clinical TB disease  
in household contacts of recently diagnosed 
TB patients 

M. Tameris,1 J. Shenje,1 N. Tredoux,1 A. Luabeya,1 
H. Geldenhuys,1 S.C. Mendelsohn,1 H. Mulenga,1 
K. Hadley,1 T. Sterling,2 T. Scriba,1 M. Hatherill,1 
SATVI REPORTSA-002 Clinical and Laboratory Teams 
1University of Cape Town, Pathology, Cape Town, South 
Africa, 2Vanderbilt University Medical Centre, Vanderbilt 
Tuberculosis Centre, Nashville, United States of America. 
e-mail: michele.tameris@uct.ac.za

Background: The recent South African National TB 
Prevalence Survey reported that >50% of TB cases were 
asymptomatic but had abnormal chest Xray (CXR).
Design/Methods: The RePORT-SA-002 study consent-
ed and enrolled household contacts (HHCs) with recent 
significant exposure to a pulmonary TB (PTB) patient, 
if ≥18 years, available for 12 months follow-up, willing 
to be tested for HIV, and agreed to sample storage. Base-
line digital CXR reviewed by radiologists, and sputum 
Xpert Ultra and MGIT culture were done on all partici-
pants regardless of symptoms.
Results: Between March 2021 and June 2022 we enrolled 
450 HHCs. Microbiologically confirmed PTB was diag-
nosed by Xpert and/or MGIT culture positive sputa in 
39 (8.6%) participants. Of participants with confirmed 
PTB, positive sputum Xpert Ultra and MGIT was re-
ported in 27 (69.2%), positive MGIT alone in 4 (10.2%), 
and positive Xpert Ultra alone in 8 (20.5%). 
An additional 6 were smear positive only. 37 (94.8%) of 
the 39 participants with confirmed PTB were asymp-
tomatic by TB symptom screen, i.e. 2 of 450 HHCs had 
symptomatic TB (0.4%) and 37 of 450 had subclini-
cal TB (8.2%). Of these 37 participants, 23 were male 
(56.1%), median age was 34 years, 6 were HIV positive 
(15.4%), and 15 (40.5%) had a previous history of TB 
one year or more prior. Twenty-seven (72.9%) were cur-
rent smokers and none was diabetic. CXR was compat-
ible with active TB in 10 of the 37 participants with 
subclinical TB (27.0%); with previous PTB and no evi-
dence of reactivation in 20 (54.0%); and was normal in 
7 (18.9%).
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Conclusions: We found a 20-fold higher rate of subclini-
cal TB among household contacts (HHC) of recently 
diagnosed TB patients than symptomatic TB disease.
Symptom plus CXR screening would miss a consider-
able number of microbiologically confirmed household 
PTB cases unless one includes any evidence of abnor-
mality on CXR.

OA02-210-15 Community-wide active  
case-finding for the detection of  
sub-clinical TB disease in Vietnam:  
Analysis of data from a cluster randomised 
controlled trial 
A.K.J. Teo,1,2 K.L. Boi,3 T.-A. Nguyen,4,1 J. Ho,5,6,7 
F. Garden,6 G.B. Marks,5,6 G. Fox,1 1The University of 
Sydney, Faculty of Medicine and Health, Sydney, Australia, 
2National University of Singapore, Saw Swee Hock School 
of Public Health, Singapore, Singapore, 3Woolcock 
Institute of Medical Research, Woolcock Institute of 
Medical Research, Ho Chi Minh City, Viet Nam, 4Woolcock 
Institute of Medical Research, Woolcock Institute of 
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Background: Active case finding (ACF) is a key strategy 
in improving tuberculosis (TB) case detection. How-
ever, its effectiveness in detecting subclinical TB disease 
(ScTB) is uncertain. This study aimed to: 
1. Evaluate the relationship between a community-wide 
ACF and the detection of ScTB in Vietnam and 
2. Describe the microbiological and radiographic char-
acteristics of people with ScTB.
Design/Methods: We conducted a cross-sectional sur-
vey comparing outcomes of passive case finding (PCF) 
and community-wide ACF from a cluster-randomised 
controlled trial conducted in Ca Mau Province, Viet-
nam, between 2014 and 2018. PCF participants were 
people with TB who self-initiated care-seeking at the 
public TB clinics in the control group. 
Community-wide ACF was conducted using chest radi-
ography and sputum examinations in intervention sites 
annually. 
The primary definition of ScTB was: 
1. Individuals who had positive sputum tests using Xpert 
MTB/RIF or microscopic examination but were asymp-
tomatic. Sensitivity analyses using alternative ScTB defi-
nitions were performed,
2. Absence of all symptoms in the WHO 4-symptom 
screen (W4SS), 
3. Absence of at least one symptom in the W4SS, and 
4. Absence of cough for ≥2 weeks. We used modified 
Poisson regression with a robust sandwich variance to 
compare the prevalence ratios of ScTB identified by 
ACF with PCF.

Results: Data from 220 PCF cases and 311 ACF cases 
were analysed. Compared to PCF, people with TB de-
tected by ACF had a higher prevalence of ScTB across 
all four definitions,
1. Adjusted prevalence ratio 12.4, 95%CI 2.8-54.4, 
2. 2.6, 1.5-4.4, 
3. 1.2, 1.1-1.3, and 
4. 1.9, 1.3-2.8. 
The proportions of individuals with abnormal x-rays 
suggestive of TB and positive Xpert MTB/RIF were 
similar between people with ScTB and clinical TB.
Conclusions: A higher proportion of individuals 
screened using community-wide ACF had ScTB com-
pared with standard PCF. Diagnostic testing using radi-
ography or PCR-based diagnostics, regardless of symp-
toms, could increase the detection of ScTB.

OA02-211-15 Systemic inflammation predicts 
infectiousness in pulmonary TB 
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Background: Although infectiousness among people 
with pulmonary tuberculosis (TB) varies greatly, the 
pathogenesis of infectiousness is poorly understood. In-
fectious aerosols from coughing were found to be better 
predictors of household transmission than traditional 
sputum-based studies. We aimed to identify factors that 
predict infectiousness of persons with TB.
Design/Methods: In a prospective study we enrolled 
adults newly diagnosed with pulmonary TB from 
outpatient clinics in Nairobi, Kenya. All participants 
were positive by GeneXpert and liquid culture for 
M.tuberculosis and were TB treatment naïve. Infectious 
aerosols were collected using a cough aerosol sampling 
system (CASS) with CASS-positivity defined by culture 
growth on any of the CASS plates. Additional interven-
tions included chest x-ray (CXR), cough peak flow rates 
(CPFRs), phlebotomy, and biometric measurements. We 
compared characteristics by CASS status and identified 
the best performing multivariable logistic regression 
model for predicting CASS-positivity using the likeli-
hood ratio test.
Results: We enrolled 133 participants (median age 34 
years, interquartile range 28-45) among whom 75% 
were men, 10% were people with HIV, and 18% had a 
history of TB treatment. There were 43 CASS-positive 
(32%) and 90 CASS-negative (68%) participants who 
did not differ by gender, HIV status, body mass index, 
mid-upper arm circumference (MUAC), CPFR, prior 
TB, or sputum appearance. CASS-positive participants 
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were more likely (see Table) to be younger (32 vs. 36 
years), have lower GeneXpert cycle threshold (Ct) values 
(16.1 vs. 19.4), higher CRP (88.3 vs. 44.6 mg/L), shorter 
time-to-detection in liquid culture (4 vs. 6 days), and 
cavitary CXRs (86% vs. 59%). The best performing 
model included age, GeneXpert Ct, CRP, and MUAC 
(AUC = 0.85).

Bivariate regression Multivariable regression 

Variablea OR (95% CI) p-value OR (95% CI) p-value

Age (years) 0.95 (0.92, 0.99) 0.008 0.95 (0.91, 1.00) 0.04

Xpert cycle threshold 0.84 (0.75, 0.94) 0.002 0.84 (0.74, 0.95) 0.007

CRP (mg/L) 1.02 (1.01, 1.03) <0.001 1.03 (1.01, 1.04) < 0.001

MUAC (cm) 1.12 (0.99, 1.28) 0.08 1.31 (1.10, 1.57) 0.002

Cavities on CXR 4.31 (1.65, 11.23) 0.003
a Additional variables evaluated in models were: HIV status, gender, body mass index, 
peak expiratory flow rate, CXR finding of cavitary disease, and smoking status. Culture 
time to detection not included in multivariable model due to missing data.
OR – odds ratio; CI - confidence interval; MUAC – mid-upper arm circumference

Table. Logistic regression analyses: Factors associated with 
M. tuberculosis growth on Cough Aerosol Sampling System 
(n=120).

Conclusions: We identified several predictors of infec-
tiousness, among which CRP is novel. Based on our 
model, the odds of CASS-positivity increase by 2% for 
every 1 mg/L increase in CRP. Transcriptomic studies are 
underway to identify specific inflammatory predictors 
of infectiousness.

OA02-212-15 Integration of molecular,  
spatial and clinical data to understand  
M. tuberculosis transmission among people 
with sub-clinical TB in a rural South African 
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Background: In high-burden settings, most TB disease 
derives from recent Mycobacterium tuberculosis (Mtb) 
transmission. Subclinical TB accounts for at least half 
of prevalent TB but its infectiousness is unknown.

Design/Methods: To better understand Mtb transmis-
sion in rural KwaZulu-Natal, South Africa, we inte-
grated molecular, spatial and clinical data from a pop-
ulation-based multi-disease screening study conducted 
from 2018-2020. 
All participants over the age of 15 years were screened 
for TB. Participants with TB symptoms or radiological 
abnormality had sputum collected for liquid culture and 
whole genome sequencing. Genomes were assembled, 
annotated and clustered using published pipelines (TB 
profiler and MTBseq) and transmission investigations 
were done using TransPhylo.
Results: Of 18,041 participants enrolled, 106 (0.6%) 
were liquid culture positive. 105/106(99%) isolates were 
successfully whole genome sequenced and confirmed as 
Mtb (8/105 Lineage 1, 36/105 Lineage 2, 4/105 Lineage 
3, 57/105 Lineage 4). 17/105(16%) isolates grouped into 
eight clusters (related closely to at least one other isolate 
by <12 single-nucleotide polymorphisms). 11/17(65%) 
of clustered isolates were derived from individuals who 
were asymptomatic (defined as reporting none of the 
four WHO screening symptoms - cough of any dura-
tion, fever, night sweats or weight loss). 4/8(50%) of 
clusters involved only people with asymptomatic TB. 
Geospatial analysis demonstrated that members of one 
cluster resided in the same household, members of three 
clusters resided in different households from the same 
neighbourhood and members of four clusters had no 
discernable geospatial relationship.
Conclusions: One in six Mtb isolates from a cross-sec-
tional population-based survey in rural KwaZulu-Natal 
clustered, consistent with high rates of recent transmis-
sion. A substantial proportion of people whose Mtb 
clustered were asymptomatic, suggesting that subclini-
cal TB may contribute to transmission. To control on-
going transmission in high prevalence settings, more 
information about the infectiousness of subclinical TB 
and how it may contribute to transmission is urgently 
required.
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Background: In prevalence surveys, approximately 50% 
of people diagnosed with tuberculosis (TB) have sub-
clinical disease. The outcomes of these individuals com-
pared to those diagnosed with clinical TB are poorly 
understood. 
Here we assessed the 3-year clinical, radiological and 
microbiological outcomes of people diagnosed with TB 
during a population-based survey.
Design/Methods: People newly diagnosed with micro-
biologically-confirmed TB during the baseline survey 
(2018-2020) were contacted for a follow-up visit approx-
imately three years later (2021-2023). 
Follow-up measures included a health questionnaire, 
height and weight measurements, chest radiography and 
sputum collection for TB culture and Xpert Mtb/RIF 
Ultra testing. Results were then compared by HIV status 
and baseline symptom status.
Results: Among 174 eligible participants, 143 (82%) 
were asymptomatic at baseline (by WHO 4-symptom 
screen, including cough of any duration) and 76 (44%) 
were people living with HIV (PLHIV). On recontact, 
15/174 (9%) were confirmed to have died and 129/174 
(74%) attended follow-up. Of those assessed at follow-
up, 122/129 (95%) reported having initiated and com-
pleted 6 months of TB treatment. 
Clinical, radiological and microbiological outcomes did 
not differ by baseline symptom status. Symptom status 
at follow-up differed by HIV status with fewer PLHIV 
than people without HIV reporting persistent respira-
tory symptoms (7% vs. 27%, p=0.0069).
Conclusions: Despite very high rates of asymptom-
atic or subclinical disease, nearly all the people who 
were evaluated for 3-year follow-up after diagnosis of 
microbiologically-confirmed TB during a community-
based survey reported linkage to care and completion 
of TB treatment. Only 9% of people diagnosed with 
community-detected TB had died – less than half of 

South Africa’s case fatality ratio of 19% – suggesting 
potential benefit from treatment of TB at an early stage. 
Most outcomes, including death, did not differ by HIV 
or baseline symptom status. Clear guidance for the de-
tection and management of subclinical TB is required 
urgently.

OA02-214-15 Benefits of diagnosing  
sub-clinical TB disease among people who 
smoke drugs 
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Background: People who smoke illicit drugs (PWSD) are 
at increased risk of tuberculosis (TB) disease and may 
delay seeking care. Diagnosing and linking to care in-
dividuals with early TB disease may improve outcomes 
and reduce transmission.
Design/Methods: We analyzed data from 187 individu-
als with TB from Worcester, South Africa. Fifty-seven 
were recruited through respondent driven sampling, an 
active case finding (ACF) approach. One-hundred-thirty 
were diagnosed by self-referral in clinic (passive case 
finding (PCF)). All had microbiologically confirmed TB 
and screened urine positive for methamphetamine and/
or methaqualone. 
We compared demographics and bacterial burden using 
basic descriptive statistics. We obtained adjusted associ-
ations of ACF and PCF with bacterial burden using neg-
ative binomial regression for TTP and logistic regres-
sion for cavitation and smear positivity. We report the 
proportion initiating TB treatment and their 6-month 
treatment outcomes.
Results: Median (IQR) TTP for ACF was 12 (7,17) days 
compared to 7 (5, 10) for PCF. Thirty-one (54.4%) ACF 
participants were asymptomatic, reporting no cough, 
fever, night sweats, or weight loss compared to 129 
(99.2%) PCF participants reporting ≥1 symptom. Four-
teen (24.6%) ACF participants were smear positive com-
pared to 96 (73.8%) PCF participants (Table 1). 
PCF participants were more likely to be smear posi-
tive (OR:9.1, 95%CI:4.3, 20.2), have cavitary disease 
(OR:2.4, 95%CI:1.2, 4.9) and have a shorter TTP 
(RR:0.5, 95%CI:0.5, 0.7), after adjusting for age, sex, 
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HIV, and tobacco use. Among ACF participants, 25/34 
(73.5%) initiated treatment with 19/25 (76.0%) com-
pleted, cured, or on treatment at 6 months.

Active case finding (N=57) Passive case finding (N=130)

Age, years 36 (29, 41) 35 (27, 48)

Male Sex 43 (75.4%) 101 (77.7%)

HIV Positive 18 (31.6%) 40 (31.0%)

Tobacco Use 54 (94.7%) 99 (76.2%)

TTP, days 12 (7, 17) 7 (5, 10)

Smear positive 14 (24.6%) 96 (73.8%)

Cavitary Disease 22 (43.1%) 82 (63.1%)

Asymptomatic 31 (54.4%) 1 (0.8%)

Table 1. Demographics and disease burden comparison for 
participants newly diagnosed with TB who smoke illicit 
drugs from active versus passive case finding.

Conclusions: We found lower bacterial burden and sub-
stantial subclinical disease among PWSD identified with 
TB through ACF compared to individuals diagnosed in 
clinic. Most ACF-diagnosed participants successfully 
initiated and completed TB treatment. Diagnosing and 
linking to care PWSD early in disease progression when 
infectivity is low has strong potential to reduce trans-
mission and improve outcomes.

OA03 WGS for DRTB 

OA03-215-15 Development and validation 
of a targeted nanopore sequencing panel to 
personalise treatment dosing in TB patients 
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Background: Standardized dosing of anti-tubercular 
(TB) drugs contributes to substantial interindividual 
variation in plasma drug levels, which is in turn may as-
sociate with adverse drug reactions, delayed treatment 
response, and relapse. Mutations in genes involved in 

drug metabolism influence pharmacokinetic variability; 
however, scalable pharmacogenomic (PGx) assays that 
can predict the metabolism of anti-TB drugs have been 
lacking.
Design/Methods: We developed a Nanopore PGx panel 
targeting 15 single nucleotide polymorphisms (SNP) in 
5 genes affecting the metabolism of isoniazid (INH), ri-
fampin (RIF), linezolid (LZD) and bedaquiline (BDQ). 
To validate the panel, we sequenced DNA samples 
(n=48) from the 1000 genomes project and compared 
variant calling accuracy with Illumina whole genome 
sequencing. We then sequenced DNA samples from pa-
tients with active TB (n=100) from South Africa on a 
MinION Mk1C and related pharmacokinetic measures 
of INH and RIF with genotypes. Data was analyzed 
on MinKNOW (release 22.08.4) and Epi2ME (version 
4.1.3.). We compared INH and RIF clearance rates by 
genotype patterns using Kruskall-Wallis tests.
Results: The PGx panel demonstrated 100% concor-
dance with Illumina sequencing in variant identifica-
tion for the 48 samples from the 1000 Genomes Project 
and 20 oral swabs from healthy volunteers. In the clini-
cal cohort, coverage was >100x for 1498/1500 (99.8%) 
positions across the 100 samples. One third (33/100) of 
participants were identified as N-acetyltransferase-2 
(NAT2) slow, 47% intermediate and 20% rapid acetyl-
ators. INH clearance rates were nearly 4 times greater in 
rapid acetylators (42.0 L/h) compared with slow acetyl-
ators (11.1 L/h) (p<0.0001). Rifampicin clearance rates 
were 15% lower (21.1 L/h vs 25.0 L/h) in individuals who 
were homozygous for AADAC rs1803155 G>A substitu-
tions (p=0.031).
Conclusions: Targeted nanopore sequencing enables 
highly accurate detection of polymorphisms influenc-
ing TB drug metabolism on a low-cost, portable instru-
ment. This approach could enable personalized dosing 
of TB therapy, reducing toxicity risks and improving 
treatment outcomes.
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Background: Since 2018, the WHO recommended the 
use of Whole Genome Sequencing (WGS) to detect mu-
tations associated with resistance in Mycobacterium tu-
berculosis (MTB). 
The study aims is to evaluate the diagnostic perfor-
mance of the WGS in comparison with the BACTEC 
MGIT 960 for the detection of drug resistance in a rou-
tine workflow in Peru.
Design/Methods: 100 solid cultures with genotypic re-
sistance to isoniazid and/or rifampicin were simultane-
ously processed for DST through BACTEC MGIT 960 
and WGS according to routine laboratory workflow. 
Strains were sequenced on Illumina MiSeq at the Insti-
tuto Nacional de Salud in Peru. Resistance-associated 
variants were identified with TBProfiler v4.1.1 using the 
catalogue of mutations published by the WHO. 
First and second line drugs were evaluated by both 
methodologies. Sensitivity, specificity, positive predictive 
value, negative predictive value, and categorical agree-
ment of WGS were determined for different drugs using 
as reference phenotypic test.

Table 1. Diagnostic performance results of  WGS 
comparing with phenotypic BACTEC MGIT in routine 
conditions.

Results: According to BACTEC MGIT 960 new or re-
purposed drugs only presented susceptible patterns. 
WGS detected 64 MDR-TB, 8 Pre-XDR-TB, 47 isonia-
zid-monoresistant TB, 6 rifampicin-monoresistant TB, 
2 with additional resistance and 13 susceptible strains. 
Overall categorical agreement for the seven compared 
drugs was 96.5%. 

Sensitivity had a minimum value of 0.83 (isoniazid) and 
a maximum of 1 (rifampicin, moxifloxacin, levofloxa-
cin and amikacin). Specificity had a minimum of 0.93 
(moxifloxacin) and a maximum of 1 (levofloxacin, iso-
niazid, amikacin and capreomycin). 
According to kappa index isoniazid, pyrazinamide, le-
vofloxacin, amikacin and capreomycin exhibited an al-
most perfect agreement, whereas rifampicin had a good 
agreement and moxifloxacin a medium agreement (Ta-
ble 1). Regarding delamanid and linezolid, categorical 
agreement was 100%.
Conclusions: The routine use of WGS in laboratory 
workflows in Peru has a high diagnostic performance to 
detect resistance against anti-TB drugs, allowing results 
to be obtained through a single analysis and quickly 
cutting the chain of transmission of drug-resistant TB 
in the Peruvian community.

OA03-217-15 Genome sequencing to resolve 
discrepant M. tuberculosis in pyrazinamide 
drug susceptibility results 
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Background: Pyrazinamide (PZA) has a unique role in 
current anti-TB regimens, and its application in Pyra-
zinamide resistant (PZAR) patients leads to treatment 
failure. Thus, understanding PZAR patterns would 
improve treatment management. Due to infrastructure 
and complexity, PZA susceptibility testing (DST) is not 
routinely performed. This study investigated diagnostic 
performance of phenotypic and genotypic methods for 
detecting prevalence of PZAR from presumptive drug re-
sistance TB patients.
Design/Methods: We assessed DST among 401 Myco-
bacterium tuberculosis isolates from Chennai, India, 
collected during 2017-2018. We investigated phenotype 
by Wayne’s and reduced inoculum MGIT960-DST, gen-
otype by Sanger sequencing. The discrepancies were re-
solved using whole genome sequencing (WGS) to inves-
tigate WHO-listed variants and novel gene mutations. 
PZAR was confirmed by performing PZA-DST at vari-
ous concentrations (50, 100, 200 μg/ml).
Results: The prevalence of phenotypic PZAR was 
11.7%. Sensitivity and specificity of PZA MGIT-DST 
and Wayne’s method were 100% and 91.2%, respective-
ly. In Wayne’s method, 8.4% showed discrepancy with 
MGIT and 0.5% with Sanger sequencing. Of 11.7% 
PZAR, 3.2% had pncA mutations, and 8.5% had un-
known mechanisms associated with PZAR detected by 
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WGS. WGS data revealed four novel gene mutations 
with different polymorphisms in mas, glpK, gpsI and 
lprG. Sixteen variable mutations were found in the men-
tioned four newly reported genes, and two isolates had 
individual mutations in mas and glpK genes with wild-
type pncA.

Mutation 
identified 
by WGS

No. of 
isolates with 

Wildtype 
pncA

§Drug Susceptibility by MGIT Spoligotyping

glpK 1 PZAR (100µg/ml) *EAI3-IND

mas 1 PZAR (100µg/ml) + INH T1

*Combined 
Mutations in 
clpC1, glpK, 
mas, gpsI, 
fadD2 and 
lprG

16

PZAR (200 µg/ml) – 3 isolates
PZAR (100 µg/ml) – 2 isolates
PZAR (50 µg/ml) – 2 isolates
PZAR (100µg/ml) + INH - 4 isolates
PZAR (50µg/ml) + INH – 1isolate
PZAR (200µg/ml) + RIF + INH - 1isolate
PZAR (100µg/ml) + RIF + INH – 1isolate
PZAR (50µg/ml) + RIF + INH – 2 isolates

*EAI3-IND- 12
EAI5- 1
EAI1-SOM- 2
Orphan strain -1

*Combined 
Mutations in 
panD, clpC1, 
glpK, mas 
and gpsI

2 PZAR (200µg/ml) + INH - 1 isolate
PZAR (100µg/ml) + INH -1 isolate

EAI5-1
*EAI3-IND-1

Abbreviations: glpK- glycerol kinase; mas- Mycocerosic acid synthase; gpsI- 
bifunctional protein guanosine pentaphosphate synthetase; lprG- Lipoprotein; 
panD- Aspartate decarboxylase; clpC1- Caseinolytic protein; PZAR -Pyrazinamide 
resistant; INH- Isoniazid; RIF- Rifampicin; *- Indicate that PZA may interfere with 
multiple targets; §-True PZAR confirmed by different concentration (50, 100, 200 µg/
ml) of PZA drug; *-Predominantly EAI3-IND lineage was associated with PZAR in 
this region.

Table. List of  gene mutations identified from discrepant 
isolates (Wayne’s negative). 

Conclusions: The study standardized PZA MGIT-DST 
using reduced inoculum protocol and found greater con-
cordance with WGS than Wayne’s method, which relies 
solely on PZase activity or pncA mutations. Performing 
WGS in addition to MGIT-DST to identify mutations 
involved in PZAR reduced the probability of getting am-
biguous outcomes. The findings suggest developing new 
molecular techniques for the presence of PZAR variants 
and ensuring high-quality DST performance.

OA03-218-15 Characterisation of  
M. tuberculosis drug resistance mutation 
patterns using targeted next-generation 
sequencing in Namibia 
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N. Ruswa,5 T. Niemann,3,1 L. de Araujo,3 S. Niemann,1,3 
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Background: Namibia is a tuberculosis (TB) high burden 
country with an estimated incidence of 560 per 100,000 
inhabitants. TB control is challenged by the emergence 
of multi drug-resistant (MDR) and extensively-drug-re-
sistant (XDR) of Mycobacterium tuberculosis complex 
(MTBC) strains. Effective tools for drug resistance (DR) 
testing are essential to guide diagnostics and surveil-
lance. 
Here, we determined DR profiles of clinical MTBC 
strains in Namibia using targeted Next Generation Se-
quencing (tNGS).
Design/Methods: A total of 134 clinical MTBC strains 
obtained between January 2020-December 2022 with ri-
fampicin resistance (RR) by GeneXpert Ultra were anal-
ysed. tNGS was performed using the Deeplex®-Myc-TB 
kit on the iSeq100 platform. Data were analysed on the 
Deeplex®-Myc-TB web application.
Results: Of 134 sequenced samples, 115 (86%) had com-
plete resistance profiles across 15 anti-TB drugs evalu-
ated by Deeplex® assay (Figure 1). 
Overall, 129 (96%) strains were MDR, two (1.5%) were 
XDR. Further, pyrazinamide, ethambutol, and fluoro-
quinolone resistances were detected in 52%, 48%, and 
2% of the MDR strains, respectively. Two strains had 
frameshift mutations in Rv0678 (insGA, insC, delG) 
and were classified bedaquiline/clofazimine (BDQ/CFZ) 
resistant. 
Interestingly, 11 strains had a Rv0678 D88G mutations 
with unknown implication for BDQ/CFZ resistance. 
Mutations rpoB A450L (45%), H445Q (13%), L430P 
(11%) were the main RR conferring mutations, muta-
tions katG S315T (55%) and inhA C15T (27%) were the 
main INH resistance mutations. 
Pyrazinamide and ethambutol resistance mutations 
were observed, with pncA gene mutation L35P (17%) 
and embB M306I (29%), M306V (12%) and G406S 
(4%) being most frequent. Mutations D94N and D94G 
have been found in the MTBC strains with fluoroquino-
lone resistance.
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Conclusions: tNGS can provide timely and more com-
prehensive DR information for clinical MTBC strains 
in Namibia, that can be used to guide therapy and DR 
surveillance. In patients with RR-TB, resistance to other 
first line drugs is high, while fluoroquinolone and beda-
quiline/clofazimine resistances are still low.

OA03-219-15 Tuberculini: targeted 
sequencing that detects resistance to 12 
antibiotics from TB patient sputum 

T. Neary,1 P.C. Göller,1 P. Prajwal,2 K. Rohrbach,1 
I. Sanka,2 T. Buch,3 S. Dümcke,2 P.M. Keller,1 
1University of Bern, Institute for Infectious Diseases, 
Bern, Switzerland, 2Clemedi AG, NA, Zurich, Switzerland, 
3University of Zurich, Institute of Laboratory Animal 
Science, Zurich, Switzerland. 
e-mail: turlough.neary@unibe.ch

Background: For tuberculosis, established molecular 
tests are fast but only cover a small number of drugs, 
whereas with culture resistance to multiple drugs can be 
tested simultaneously but is quite slow, requiring weeks. 
These shortcomings are addressed by Tuberculini, a mo-
lecular diagnostic test that provides a 12-drug resistance 
profile within 48 hours.
Design/Methods: Tuberculini is a highly multiplex pan-
el amplifying 96 targets to cover almost the entire set 
of mutations associated with drug-resistant tuberculosis 
given in the 2021 WHO mutations catalogue, and 62 lin-
eage mutations that distinguish the 7 main lineages and 
55 sublineages of Mycobacterium tuberculosis.
Results: Over the resistance mutations from the WHO 
mutations catalogue, Tuberculini had 99.6 % con-
cordance with whole-genome sequencing (WGS) over 
528 phenotypes from 44 Mycobacterium tuberculosis 
isolates. There was 100 % concordance over these 528 
phenotypes between isolate and spiked sputa. For sputa 
spiked with these 44 isolates and 10 clinical samples 

Tuberculini achieved accuracy of 92 % over 564 pheno-
types, with accuracy of 100 % across 10 clinical samples 
from routine testing at a Swiss hospital. Tuberculini 
works directly on sputa with a limit of detection be-
tween Ct (cyclic threshold) values 33.3 and 34 (average 
coverage >20) and an average coverage in the thousands 
for Ct values between 22 and 28 (low TB load in GenX-
pert classification).

Figure. Tuberculini’s specificity, sensitivity and 
accuracy in predicting resistance for 44 Mycobacterium 
tuberculosis isolates when spiked in sputa, taking 
phenotype (culture) as the ground truth.

Conclusions: As the first study on the newly certified Tu-
berculini the results are promising, showing good overall 
sensitivity, specificity, and accuracy over the 44 isolates 
carefully chosen to test the panel. The 100 % concor-
dance between spiked sputa and isolates and 100 % per-
formance on patient samples indicate that Tuberculini 
can be successfully deployed in clinical settings without 
the need for the cultured isolates required by WGS. This 
means that comprehensive drug resistance profiles can 
be produced within 2 days allowing bespoke treatment 
to begin with little delay.
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OA03-220-15 Implementation of  
targeted next-generation sequencing for 
improved diagnosis of drug-resistant TB in 
low-resource settings 

L. de Araujo,1 A. Cabibbe,2 L. Mhuulu,3 A. Diergaardt,3 
V. Dreyer,1 G. Günther,3 M. Claassens,3 C. Gerlach,1 
C. Utpatel,1 D. Cirillo,2 E. Nepolo,3 S. Niemann,1,3 
1Research Center Borstel, Molecular and Experimental 
Mycobacteriology, Borstel, Germany, 2IRCCS San Raffaele 
Scientific Institute, Milan, Italy, Emerging Bacterial 
Pathogens Unit, Milan, Italy, 3University of Namibia, 
Namibia, Department of Human, Biological & Translational 
Sciences, School of Medicine, Windhoek, Namibia. 
e-mail: ldearaujo@fz-borstel.de

Background: Targeted next-generation sequencing 
(tNGS) from clinical specimens has the potential to be-
come a comprehensive tool for routine drug-resistance 
(DR) prediction of Mycobacterium tuberculosis com-
plex strains (MTBC), the causative agent of tuberculosis 
(TB). 
However, TB mainly affects low- and middle-income 
countries, which have specific needs and challenges for 
implementing new technologies.
Design/Methods: Within the framework of the German 
Global Health Protection Programme, we share our ex-
perience on using a model for programmatic implemen-
tation of tNGS in Namibia, an upper-middle-income 
country located in Southern Africa and suffering from 
a high-burden of TB (460 per 100,000 population) and 
around 560 new multidrug-resistant TB cases per year.
Our strategy for the implementation of tNGS was based 
on three pillars: preparation, implementation, and sus-
tainability. 
The first cycle of implementation was concluded be-
tween 2019-2022, with a total investment of approxi-
mately 418,500 USD. The local team received hands-on 
on-site and on-line trainings and conferences/work-
shops. Local wet and dry NGS lab infrastructures were 
developed.
Results: Upon completion of the practical sequencing 
training, in a pilot run to assess the capacity and fea-
sibility, strains from clinical culture samples from TB 
patients were sequenced. 49 MTBC rifampicin-resistant 
(RR) samples (based on Xpert MTB/RIF Ultra) were 
tested, upon informed consent from participants, for 
tNGS after culture. 
The majority (31/49, 63.3%) of the sequenced samples 
showed acceptable sequencing results, i.e. the quality of 
the sequencing data was enough to detect resistance-
associated mutations with high prevalence among the 
reads. Only a single sample demonstrated negative (2%) 
sequencing result acceptability.
Conclusions: Despite the delays caused due to CO-
VID-19 restrictions for construction of infrastructure, 
on-site trainings and deliveries, tNGS is successfully 
implemented in Namibia with potential for clinical ap-
plication and to interrogate other emergent pathogens. 

Our next steps are to introduce sequencing from direct 
sputum samples and programmatic adoption in clinical 
practice.

OA03-221-15 Construction of  
whole-genome sequencing by de novo 
assembly of a M. tuberculosis isolate from 
North Korea and its comparison with H37Rv 

T.B. Dang,1,2 N. Sung,3 K. Lim,1,4 S. Jheon,1,2,4  
1Seoul National University Bundang Hospital, 
Thoracic and Cardiovascular Surgery, Gyeonggi-do, 
Republic of Korea, 2Seoul National University, 
Thoracic and Cardiovascular Surgery, Seoul, Republic 
of Korea, 3Seegene Medical Foundation, Clinical 
Research Institute, Seoul, Republic of Korea, 
4Seoul National University, Department of Medical 
Device Development, Gyeonggi-do, Republic of Korea. 
e-mail: dangbinh@snu.ac.kr

Background: WGS is a valuable tool for providing a 
broader genomic perspective. Although Mycobacterium 
tuberculosis (M.tb) H37Rv genome sequence is the most 
common reference for genetic variation analysis, numer-
ous reports describe the limitations of its use for com-
parative analyses of clinical strains. 
Our objective was to construct the first known WGS of 
a clinical M.tb strain from North Korea and compare its 
genetic variations with H37Rv.
Design/Methods: PSNK363, a M.tb isolate belonging 
to one of the major groups based on rep-PCR genotyp-
ing of 179 isolates from North Korea in our previous 
study. PSNK363 is susceptible to all anti-TB drugs by 
phenotypic DST in LJ medium. The genomic DNA was 
extracted using the CTAB method from the culture of 
PSNK363 grown in Middlebrook 7H9 media with 10% 
OADC at 37°C. 
De novo whole genome assembly was performed by 
Macrogen Inc. (Seoul, South Korea). Briefly, the genom-
ic DNA was applied for preparing SMARTbell template, 
and for sequencing on the PacBio Sequel II System and 
an Illumina MiSeq platform. The sequences were com-
pared with Genbank data of H37Rv (NC_000962.3).
Results: The total length of the complete genome se-
quence of PSNK363 was 4,422,110 bp, making it 10,578 
bp longer than H37Rv. There were 4,079 protein-coding 
genes in PSNK363 compared to 4,018 in H37Rv. 
Additionally, 53 tRNAs and 3 rRNA operons in 
PSNK363 were annotated, while 45 tRNAs in H37Rv. 
The majority of the genes (72.7%) were assigned puta-
tive functions, while the remaining 27.3% were annotat-
ed as hypothetical. The phylogenetic tree of PSNK363 
indicated that it is closest to Hong Kong isolates. 
Interestingly, assembled contigs showed that PSNK363 
contained two inversion regions which were not present 
in H37Rv. 
We found that PSNK363 was susceptible to all first-line 
TB drugs.
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Conclusions: Compared to H37Rv, PSNK363 had a lon-
ger genome sequence, more protein-coding genes and 
two inversion regions.

OA03-222-15 Targeted next-generation 
sequencing, a potential tool for detecting 
drug-resistant TB directly from sputum 
specimens: Lessons learnt from high-burden 
clinical settings in Bangladesh 

M.K.M. Uddin,1 R. Nasrin,1 S.M.M. Rahman,1  
T. Rahman,1 S. Ahmed,1 P. Modak,2 A. Ghodousi,3 
A. Cabibbe,3 J.L. Berland,4 W. Gemert,5 D. Cirillo,3 
S. Banu,1 1icddr,b, Infectious Disease Division, Dhaka, 
Bangladesh, 2National TB Control Program, Training, 
Dhaka, Bangladesh, 3IRCCS San Raffaele Scientific Institute, 
Emerging Bacterial Pathogens Unit, Milan, Italy, 4Fondation 
Merieux, TB Research Group, Lyon, France, 5Stop TB 
Partnership, hosted by UNOPS, Diagnostics, Geneva, 
Switzerland. e-mail: kmuddin@icddrb.org

Background: Access to drug-susceptibility testing (DST) 
is a major challenge for drug resistant tuberculosis (DR-
TB) detection. Phenotypic DST (pDST) takes long time 
while Xpert MTB/RIF (Xpert) and line probe assays 
(LPAs) can detect DR-TB directly from clinical speci-
mens but are limited to detecting few drugs with only 
common mutations. Targeted next-generation sequenc-
ing (tNGS) has emerged as an alternative to existing 
DST which can detect resistance directly from the clini-
cal specimens. 
We aimed to investigate the potential of tNGS for de-
tecting DR-TB directly from the clinical samples in Ban-
gladesh.
Design/Methods: A total of 264 sputum samples from 
confirmed TB cases (102 rifampicin sensitive and 162 
rifampicin resistant by Xpert) were collected and pro-
cessed for pDST, LPAs and tNGS. Resistotypes of tNGS 
by using the Deeplex Myc-TB kit were compared with 
pDST. Sensitivity and specificity were measured and 
agreement was evaluated by Cohen’s kappa coefficient.
Results: tNGS showed 58.0% and 50.4% resistant to 
rifampicin (RR) and isoniazid and 47.0% were MDR-
TB. Among the RR-TB, 20.3% were also resistant to 
fluoroquinolones. tNGS showed higher sensitivity for ri-
fampicin (98.5%; 95% CI, 94.6-99.8), isoniazid (96.3%; 
95% CI, 91.6-98.8), and fluoroquinolones (93.3%; 95% 
CI, 77.9-99.2), but comparatively lower for streptomy-
cin (69.4%), ethionamide (55.2%) and pyrazinamide 
(50.7%) against pDST. Semi-quantitative Xpert burdens 
are associated with sequence quality, samples having 
high burden showed high quality sequencing than low 
bacterial burden. It also achieved higher specificity and 
positive predictive value for all the drugs. The kappa val-
ues range from 0.5085 (ethionamide, pyrazinamide and 
streptomycin) to 1.0 (rifampicin, isoniazid and fluoro-
quinolones) for different drugs, indicating perfect agree-
ment for the key drugs.

Conclusions: Our results suggested that tNGS is a valu-
able tool to identify drug resistance profiles directly 
from samples with faster turnaround time than pDST. 
The feasibility, throughput, and accuracy of tNGS lends 
it the potential to replace pDST in high-burden settings 
like Bangladesh.

OA04 Clinical and epidemiologic 
aspects of post-TB lung health 

OA04-223-15 Prevalence of TB-related 
symptoms and self-reported disability 
among adults post-TB treatment in Uganda: 
A retrospective study 

A. McDonald,1 D. Nakkonde,2 P. Kaggwa,2  
A. Joseph,1 S. Zalwango,3 E. Buregyeya,2 J. Sekandi,1 
1University of Georgia, Epidemiology and Biostatistics/ 
Global Health Institute, Athens, United States of America, 
2Makerere University, School of Public Health, Kampala, 
Uganda, 3Kampala Capital City Authority, Directorate 
of Public Health & Environment, Kampala, Uganda. 
e-mail: jsekandi@uga.edu

Background: There is growing evidence to suggest that 
post-TB related morbidity occurs but there is limited 
epidemiological data on the burden of symptoms and 
disability after TB treatment. 
Our study evaluated the prevalence of TB-symptoms, 
self-reported disability and factors associated among 
individuals who recently completed TB treatment in 
Uganda.
Design/Methods: Between January and July 2022, 
we conducted a retrospective cohort study of adults 
≥18 years who had successfully completed treatment for 
drug-sensitive TB in Kampala, Uganda within 6 months 
prior to enrollment. We collected data on current TB-
related symptoms (cough, chest pain, weight loss, fever, 
hemoptysis and night sweats). We measured disability 
using 12-items adopted from the World Health Organi-
zation Disability Assessment Schedule (WHODAS 2.0). 
The WHODAS 2.0 captures the level of functioning in 
six domains including cognition, mobility, self-care, get-
ting along, life activities and participation on a 5-point 
Likert scale (1=none to 5=extremely cannot do). The 
minimum and maximum scores are 12 and 60 respec-
tively.
Results: Of the 101 participants, the mean age (SD) was 
37.1 (12.1), 55 (54.5%) were female, and 26 (25.7%) 
were HIV-infected. The prevalence of any TB-related 
symptoms was 48 (47.5%). The proportion of persons 
self-reporting any disability was 71.3% (95% CI, 61%- 
80%). The median (IQR) disability score was 15 (12-20), 
56% reported disability in 3-6 domains while the mo-
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bility and participation domains contributed 339/777 
(51.3%) of the cumulative disability score. Being female 
was significantly associated with self-reporting a dis-
ability in any of the domains (AOR: 2.90, p=0.022) after 
adjusting for age and HIV status.
Conclusions: TB-related symptoms and self-reported 
disability were highly prevalent in the study setting sug-
gesting that the health and wellbeing for persons who 
complete TB treatment remain compromised. Further 
evaluation and interventions to address the quality of 
life for survivors during the post-TB period should be 
considered as part of the continuum of care.

OA04-224-15 Incidence and determinants  
of sub-clinical recurrence of TB among cured 
patients with pulmonary TB in India 

M. Paradkar,1,2 S. Gaikwad,3 C. Padmapriyadarsini,4 
M. Naik,1,2 S. Raskar,1,2 K. Thiruvengadam,4 A. Gupte,5 
M. Barthwal,6 A. Gupta,7 J. Golub,7 N. Gupte,1,2  
V. Mave,1,2 TBDM-CTRIUMPh-RePORT India Study 
Team 1Center for Infectious Diseases in India, Johns 
Hopkins India, Pune, India, 2BJ Government Medical 
College-Johns Hopkins University, Clinical Research 
Site, Pune, India, 3BJ Government Medical College and 
Sassoon General Hospitals, Department of Pulmonary 
Medicine, Pune, India, 4Indian Council of Medical 
Research, National Institute for Research in Tuberculosis, 
Chennai, India, 5Boston University, School of Public 
Health, Boston, United States of America, 6Dr. D.Y. 
Patil Medical College, Hospital and Research Centre, 
Department of Pulmonary Medicine, Pune, India, 7Johns 
Hopkins University, School of Medicine, Division of 
Infectious Diseases, Baltimore, United States of America. 
e-mail: drman23@gmail.com

Background: With the global target to eliminate tuber-
culosis (TB) by 2030, subclinical pulmonary TB (PTB), 
defined as viable detectable mycobacterium TB (MTB) 
in absence of symptoms, has emerged as a potential con-
tributor to continued TB transmission, impeding global 
efforts for ending TB. 
Data are limited on subclinical TB-recurrence in high-
burden settings. Using two large prospective cohorts, we 
assessed the incidence and determinants of subclinical 
TB-recurrence in India.
Design/Methods: Drug sensitive PTB (PTB) partici-
pants ≥14 years of age who successfully completed anti-
TB treatment (ATT) (clinical response with or without 
microbiological evidence of cure at the end of ATT) 
and followed for up to 18-months post-ATT completion 
were included in the analysis. They underwent mycobac-
teriology (smear microscopy and cultures) at 6, 12, and 
18-months post-ATT and suspected TB-recurrence visit. 
TB-recurrence was categorized as subclinical infectious 
(asymptomatic, positive mycobacteriology (smear and/
or culture)), clinical non-infectious (TB symptoms, neg-
ative mycobacteriology) and clinical infectious TB (TB 
symptoms, positive mycobacteriology). 

We calculated incidence of TB-recurrence and per-
formed Cox-regression to identify its determinants. We 
performed sensitivity analysis in a subset with culture-
confirmed cure.
Results: Of 1196 PTB cases enrolled, 889 (74%) were 
cured. Among these 889, 67 (8%) had TB-recurrence (in-
cidence rate:7.8 (95% CI:6.0-9.9)/100 PY). The incidence 
for subclinical (n=28), clinical non-infectious (n=9) and 
clinical infectious TB (n=30) was 3.3 (IQR:2.2-4.8), 
1.1 (IQR:0.5-2.1), and 3.6 (IQR:2.4-5.1), per 100-PY, 
respectively. Median time to subclinical TB-recurrence 
was 208 (IQR:148-280) days post ATT-completion. Sub-
clinical TB-recurrence was independently associated 
with 14-35 year age-group (aHR-3.3, 95%CI- 1.25-10.0, 
p=0.02) and smokeless tobacco (aHR-2.3, 95% CI-1.0-
5.3, p=0.04). 
Undernutrition (aHR-1.9, 95%CI-0.8-4.5, p=0.16) 
showed a trend though not statistically significant. The 
results were similar in a subset with culture-confirmed 
cure (Table 1). 

Treatment complete ± evidence of 
microbiological cure (N= 889)

Treatment complete with evidence of 
culture-confirmed cure (N= 756)

Unadjusted HR * 
uHR (95% CI), 

p-value

Adjusted HR 
aHR (95% CI), 

p-value

Unadjusted HR * 
uHR (95% CI), 

p-value

Adjusted HR 
aHR (95% CI), 

p-value

Age-group 
(Years)

14-35
> 35 

2.5 (1.1-5.0), 0.03
Ref

3.3 (1.3-10.0), 0.02
Ref

2.6 (1.1-6.2), 0.03
Ref

3.0 (1.2-7.4), 0.02
Ref

Gender
Female

Male
0.7 (0.3-1.5), 0.34

Ref
0.8 (0.3-1.9), 0.57

Ref
0.7 (0.3-1.5), 0.36

Ref
0.8 (0.3-1.9), 0.57

Ref

Body mass 
index 

Underweight
Obese
Normal

2.1 (0.9-5.0), 0.09
0.8 (0.1-6.6), 0.84

Ref

1.9 (0.8-4.5), 0.16
1.3 (0.2-10.5), 0.83

Ref

2.0 (0.9-4.1), 0.11
0.9 (0.1-7.4), 0.93

Ref

1.8 (0.8-4.4), 0.18
1.5 (0.2-12.5), 0.71

Ref

Tobacco 
chewing

Yes
No

2.3 (1.1-4.8), 0.03
Ref

2.3 (1.0-5.3), 0.04
Ref

2.3 (1.1-4.8), 0.03
Ref

2.4 (1.0-5.5), 0.04
Ref

Pre-treatment 
Smear

Positive
Negative

1.7 (0.7-4.3), 0.23
Ref

1.5 (0.6-3.7), 0.39
Ref

1.1 (0.4-2.5), 0.96
Ref

Not included

Diabetes 
mellitus

No
Yes

0.8 (0.3-1.8), 0.53
Ref

Not included
0.7 (0.3-1.6), 0.35

Ref

Not included

Treatment 
Regimen

Thrice Weekly
Daily

1.0 (0.4-2.6), 0.97
Ref

Not included
1 (0.4-2.5), 0.92

Ref

Not included

* Data not shown: Other risk factors assessed in the univariable analysis but found to be not associated 
with subclinical TB include- HIV infection, smoking, alcohol consumption, cavitary disease, pre-treatment 
chest radiographic score, regimen duration, duration of symptoms, and month 2 smear.

Table 1. Risk factor analysis for Subclinical  
TB-Recurrence after successful completion of   
anti-TB treatment.

Conclusions: Subclinical TB-recurrence was as common 
as clinical TB-recurrence among persons with cured TB 
in India. Our findings highlight the importance of strat-
egies to identify and treat subclinical TB.



Oral abstract sessions, Wednesday,  15  November S63

OA04-225-15 Characterisation of spectrum 
of post-TB symptoms, lung function and 
imaging abnormalities: A systematic review 
and meta-analysis 

J. Zifodya,1 E. Maleche-Obimbo,2 E. Attia,3 
M. Atieno Odhiambo,4 M. Mburu,5 L. Njeri,6 
S. Graham,7 1Tulane University School of Medicine, 
Medicine, Pulmonary & Critical Care Medicine, New 
Orleans, United States of America, 2University of Nairobi, 
Department of Paediatrics & Child Health, Nairobi, Kenya, 
3University of Washington, Medicine, Division of Pulmonary, 
Critical Care and Sleep Medicine, Seattle, United States of 
America, 4Kenya Medical Research Institute-Wellcome Trust 
Research Programme, Neurosciences Unit, Kilifi, Kenya, 
5Kenya Medical Research Institute-Wellcome Trust Research 
Programme, Clinical Trials Facility, Kilifi, Kenya, 6University 
of Nairobi, School of Medicine, Nairobi, Kenya, 7University 
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Background: Many of the approximately 8 million an-
nual TB survivors develop post-tuberculosis lung disease 
(PTLD). We conducted a systematic review to character-
ize post-TB sequelae, specifically patterns of abnormal 
spirometry, unique respiratory symptoms, and distinct 
anatomical abnormalities in low- and middle-income 
countries (LMIC).
Design/Methods: PubMed, Embase and CINAHL were 
searched for studies including patients with previous 
pulmonary or intrathoracic TB to outline the spectrum 
of sequelae after TB treatment. Data were abstracted 
on pattern of post-TB symptoms, chest imaging abnor-
malities and spirometric abnormalities (by varied defini-
tions). Results are presented as pooled prevalence where 
appropriate or narrative synthesis.
Results: We identified 29 eligible studies; 20 reported on 
spirometry, 13 on symptoms, and 9 on chest imaging fol-
lowing TB. Prevalence of persistent symptoms ranged 
from 14.3 to 56.0% for cough, 13.2 to 55.9% for breath-
lessness, 11.1 to 35.0% for sputum production, 36.1 to 
56.9% for wheeze and 3.2 to 32.3% for chest pain. Prev-
alence of anatomic abnormalities was also high, partic-
ularly residual fibrosis (range 15.6 to 61.1%) and cavi-
ties (8.6 to 69.6%). Pooled prevalence of obstruction, 
defined as forced expiratory volume in 1-second (FEV1)/ 
forced vital capacity (FVC) ratio < 0.7 was 27.3% (95% 
CI 7.5, 63.4) as compared to 28.1% (95% CI 18.7, 40.5, 
p = 0.93) when defined as FEV1/FVC ratio < lower limit 
of normal (LLN). Pooled prevalence of restrictive pat-
tern, defined as FVC < 80%, was 39.6% (95% CI 22.1, 
60.3) as compared to 38.7% (95% CI 14.3, 70.4, p=0.94) 
when defined as FVC < LLN. In studies reporting on 
mixed obstructive and restrictive ventilatory impair-
ment, pooled prevalence was 13.7% (95% CI 6.9, 25.2).
Conclusions: There is a large spectrum of respiratory 
symptoms, functional and structural lung abnormalities 
following treated TB. A detailed understanding of the 
clinically relevant manifestations of PTLD is important 
for TB care providers, particularly in LMIC settings.

OA04-226-15 Development and validation 
of a simple, point-of-care, case-finding 
approach for post-TB lung disease 

A. Gupte,1 M. Barthwal,2 A. Kadam,3 S. Cox,4 
S. Sonawane,3 N. Gupte,3 V. Mave,3 J. Golub,5 
1Boston University School of Public Health, Global Health, 
Boston, United States of America, 2Dr. DY Patil Medical 
College, Hospital and Research Center, Pulmonary 
Medicine, Pune, India, 3Johns Hopkins Center for 
Infectious Diseases in India, Infectious Diseases, Pune, 
India, 4Johns Hopkins Bloomberg School of Public 
Health, Epidemiology, Baltimore, United States of 
America, 5Johns Hopkins School of Medicine, Infectious 
Diseases, Baltimore, United States of America. 
e-mail: agupte1@bu.edu

Background: Tuberculosis disease (TB) is associated 
with impaired lung function that persists despite treat-
ment. Spirometry, the gold standard for diagnosing lung 
function defects, is expensive and technically challeng-
ing. We sought to develop a simple, point-of-care, case-
finding approach for post-TB lung disease (PTLD).
Design/Methods: We enrolled 569 adults (>18 years) 
within 60 days of successfully completing their pulmo-
nary TB treatment in the ongoing TB Aftermath study 
in India. Participants underwent pre-bronchodilator spi-
rometry and respiratory questionnaires for symptoms 
known to be associated with chronic lung diseases. 
PTLD was defined as having airflow obstruction 
(FEV1:FVC <70% or <5th percentile for z-scores) and/
or restriction (FVC<5th percentile for z-scores) at en-
rolment. The database was split into training (n=380, 
67%) and validation (n=189, 33%) sets. 
We used LASSO regression to identify a minimum set 
of variables that predicted PTLD at enrolment, evalu-
ated model calibration and discrimination statistics 
to develop a “PTLD scale”, and identified its optimal 
cut-point using Youden’s Index in the training set. Scale 
performance was separately evaluated in the validation 
set.
Results: Spirometry defined PTLD was detected in 291 
(51%) participants. A 6-item scale comprising of three 
clinical variables (male sex, low body-mass index, and 
low peak expiratory flow rate [PEF]) and three respi-
ratory symptoms (chest tightness, mucus production 
and wheezing) had an area under the receiver operating 
characteristic curve (AUC) of 0.77 (95%CI 0.73-0.82), 
sensitivity of 68% (95%CI 62-75%), and specificity of 
73% (95%CI 66-79%) in the training set; we found simi-
lar results in the validation set. Lung function improved 
during post-TB follow-up. 
In a subset of participants with PTLD detected on two 
separate occasions at least 6 months apart, the PTLD 
scale at enrolment had a 0.79 (95%CI 0.71-0.87) AUC 
and 78% (95%CI 63-89%) sensitivity.



S64 Oral abstract sessions,  Wednesday,  15  November

Performance of the PTLD 
scale 
administered at enrolment

Spirometry defined PTLD 
within 

60 days of TB treatment 
completion

Spirometry defined PTLD 
on two separate 

post-treatment visits 6 
months apart

AUC 0.77 (95%CI 0.73-0.80) 0.79 (95%CI 0.71-0.87)
Sensitivity 68% (95%CI 63-74%) 78% (95%CI 63-80%)
Specificity 73% (95%CI 67-78%) 64% (95%CI 53-74%)
Positive predictive value 72% (95%CI 67-78%) 54% (95%CI 41-66%)
Negative predictive value 69% (95%CI 63-74%) 84% (95%CI 73-92%)
Odds ratio scale +ve v/s -ve 5.74 (95%CI 4.00-8.25) 6.30 (95%CI 2.74-14.48)

Conclusions: We developed a simple, inexpensive, 6-item 
scale with moderate discriminatory ability for point-of-
care PTLD case-finding.

OA04-227-15 Cardiovascular comorbidity 
in patients with and without post-TB lung 
disease 

A. Oetken,1 A.E. Lucke,1 L.T. Minja,2 C. Khosa,3 
P. Nhassengo,4,3 M. Rassool,5 O. Owolabi,6 
J. Sutherland,6 A. Kellnar,7 B. Allwood,8 R. Wallis,9 
A. Rachow,1 1Medical Centre of the University of Munich 
(LMU), Division of Infectious Diseases and Tropical 
Medicine, Munich, Germany, 2Ifakara Health Institute, 
Dar es Salaam, United Republic of Tanzania, 3Instituto 
Nacional de Saúde (INS), Instituto Nacional de Saúde 
(INS), Marracuene, Mozambique, 4Karolinska Institutet, 
Department of Global Public Health, Stockholm, Sweden, 
5University of the Witwatersrand, Clinical HIV Research 
Unit, Johannesburg, South Africa, 6London School of 
Hygiene and Tropical Medicine, Vaccine and Immunity 
Theme, Medical Research Council Unit The Gambia, 
Banjul, Gambia (Republic of The), 7University Hospital 
Munich, Ludwig Maximilian University, Department 
of Medicine I, Munich, Germany, 8Stellenbosch 
University, Pulmonology, Cape Town, South Africa, 
9The Aurum Institute, Johannesburg, South Africa. 
e-mail: AmadeaOetken@web.de

Background: Cardiovascular disease is a major contrib-
utor to mortality in post-tuberculosis (TB) patients, yet 
studies are scarce. 
This study aims to address gaps in our knowledge re-
lated to the cardiovascular comorbidity spectrum of 
sub-Saharan African TB patients, and how these differ 
among sub-groups with or without post-TB lung dis-
eases (PTLD).
Design/Methods: This was a case-control study embed-
ded in an observational TB cohort study (TB Sequel) 
among adult patients receiving treatment for pulmonary 
TB. 430 eligible participants were divided into the fol-
lowing groups: no/mild lung impairment defined by spi-
rometry readings (=controls) or moderate/severe lung 
impairment (=cases). 
Cardiovascular abnormalities were assessed with ECG, 
serum markers, physical exam, and symptom question-
naire at six months (V1) and 24 months (V2) after end 
of TB treatment. An additional echocardiography was 
performed at V2.

Results: At V1, 74.4% (291/391) had an abnormal pro-
file of cardiac serum markers, and 60.5% (233/385) had 
abnormal ECG. ECG abnormalities were related to the 
left heart in 41.6% (160/385), whereby 34.8% (134/385) 
had right heart abnormalities and 18.4% (71/385) 
showed signs for both. Between V1 and V2 there was an 
increase in the proportion of abnormalities seen for all 
serum markers and ECG-abnormalities. At V2, the main 
findings in echo were left ventricular hypertrophy and 
valve insufficiencies. We are currently analyzing whether 
PTLD is a risk factor for the development of cardiac 
abnormalities and the role of co-risk factors (age, sex, 
metabolic syndrome, hypertension).
Conclusions: Our findings show a large burden of car-
diac comorbidities that increase over time. Further re-
search on the role of risk factors, including PTLD, is 
needed to tackle excess cardiac mortality after TB.

OA04-228-15 TB and incident cardiovascular 
disease events before and after TB diagnosis: 
analysing data from two large UK and US 
health databases 

E. Limb,1 A. Khakharia,2,3 I. Carey,1 S. Auld,4,5 
S. De Wilde,1 T. Harris,1 L. Phillips,2,6 D. Cook,1 
M. Rhee,2,6 U. Chaudhry,1 J. Critchley,1 M. Magee,5 
1St George’s University of London, Population Health 
Research Institute, London, United Kingdom of Great 
Britain and Northern Ireland, 2Atlanta Veteran Affairs 
Medical Centre, Medical Studies Center, Atlanta, 
United States of America, 3Emory University, School 
of Medicine, Atlanta, United States of America, 4Emory 
University, Department of Medicine, Atlanta, United 
States of America, 5Emory University, Departments 
of Global Health and Epidemiology, Rollins School of 
Public Health, Atlanta, United States of America, 6Emory 
University, Division of Endocrinology, School of Medicine, 
Atlanta, United States of America. 
e-mail: elimb@sgul.ac.uk

Background: Limited evidence suggests higher risks of 
Cardiovascular Disease (CVD) among people diagnosed 
with Tuberculosis (TB) disease. However, existing stud-
ies have not examined CVD incidence before TB diag-
nosis and also may be affected by selection biases or 
residual confounding.
Design/Methods: Cohort analyses used 2000-2019 data 
from the United Kingdom (Clinical Practice Research 
Datalink) and United States (Veterans Medical Centers). 
Adults with incident TB (UK n=15,913; US n=4,686) 
were matched (age, sex, ethnicity, health-care practice) 
with up to 10 patients without TB. 
The main outcome was incident CVD events +/- 2 years 
of TB diagnosis date, with +/- 90 days of this date de-
fined as the acute period. Patients with prevalent CVD 
>2 years before TB diagnosis were excluded. Poisson 
regression models estimated incident rate ratios (IRR) 
for CVD events in patients with TB compared to those 
without TB.
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Results: Median age of patients from the UK was 44 
years and 69 years from US; most were male (52% UK 
and 97.5% US). In both UK and US cohorts, CVD inci-
dence was consistently higher in patients with TB com-
pared to patients without TB in the two years before and 
after TB diagnosis (Figure). 
However, incidence was significantly higher for the acute 
period: UK IRR=4.11 (95%CI 3.30, 5.11), US IRR=6.98 
(95% CI 5.97-8.15). Estimated increases in relative risks 
during the acute period compared to relative risk 1-2 
years before TB diagnosis were UK 1.90 (95%CI 1.43, 
2.53), US 4.30 (95%CI 3.37, 5.49). Risks were similar by 
age, sex and ethnicity.

Conclusions: We observed 4-7 times increased relative 
CVD incidence for patients with TB close to time of di-
agnosis, approximately 2-4 times higher when account-
ing for differences in baseline CVD incidence. 
Whether TB disease causally increases CVD remains 
uncertain, however expanding TB treatment to include 
CVD care may provide an important opportunity to re-
duce new CVD events.

OA04-229-15 Long-term consequences  
of TB: a longitudinal comparative analysis  
of 10-year medical cost and attributing 
disease burdens between TB and the  
healthy population 

C. Kang,1 J. Lee,2 T. Kang,3 D. Jung,4 H. Choi,5 
Y.-A. Kang,6,7 H. Sohn,4 1Seoul National University 
Graduate School of Public Health, Public Health Sciences, 
Seoul, Republic of Korea, 2Ewha Womans University 
College of Medicine, Environmental Medicine, Seoul, 
Republic of Korea, 3Sungshin Women’s University, Health 
and Wellness College, Seoul, Republic of Korea, 4Seoul 
National University College of Medicine, Preventive 
Medicine, Seoul, Republic of Korea, 5Konyang University, 
Preventive Medicine, Daejeon, Republic of Korea, 
6Severance Hospital, Internal Medicine, Division of 
Pulmonary and Critical Care Medicine, Seoul, Republic 
of Korea, 7Yonsei University, Institute of Immunology 
and Immunological Dsiease, Seoul, Republic of Korea. 
e-mail: hsohn@snu.ac.kr

Background: There is a limited long-term and compre-
hensive understanding of the epidemiology and medical 
costs associated with pre- and post-tuberculosis (TB) ill-
ness compared to the healthy population. We assessed 
the 10-year incremental medical costs and attributed 
diseases, using the International Classification of Dis-
ease (ICD) framework, due to TB.
Design/Methods: From the multi-year South Korean 
national TB cohort database with national health in-
surance claims data, a sub-set of newly reported TB 
patients who successfully completed treatment without 
recurrence were matched 1:1 with healthy controls using 
propensity score matching based on key patient char-
acteristics and survival duration. Person-level quarterly 
total medical costs, assessed as 2020 US$ and associated 
ICD-10 classification for medical service use for both 
TB and control groups were tracked over a 10-year (five 
years before and after the TB treatment initiation date) 
period. Pairwise differences in annual medical costs be-
tween the two cohorts were assessed using a paired t-
test. A comparative interrupted time series analysis was 
conducted to obtain the difference-in-difference (DID) 
estimates for each year, 2 years prior to the treatment 
initiation as the index date.
Results: A total of 65,815 TB patients reported between 
2013-2016 were matched to the healthy controls. 10-
year cumulative incremental medical cost due to TB ill-
ness was US$11,458 (95% Confidence Interval 10,792, 
12,124). This estimate was three times higher for drug-
resistant (DR) TB. End-stage renal and leukemia-asso-
ciated diseases were the two highest attributing diseases 
to the incremental medical cost. The degree of cost dif-
ference was highest one year after the treatment initia-
tion (DID estimate: 3.59 for DS-TB, 7.94 for DR-TB) 
and this trend continued five years after the TB treat-
ment initiation (DID estimate: 1.87 for DS-TB, 2.06 for 
DR-TB). 
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Figure A. Temporal trends in mean quarterly medical 
care costs (TB vs. control).

Figure B. Ten-year mean medical cost difference 
between TB and control and attributing diseases (ICD-
10 codes).

Conclusions: Long-term consequences of TB illness on 
medical cost and associated illnesses start well prior to 
TB treatment and extend many years after the comple-
tion of treatment.

OA04-230-15 TB recurrence among 
successfully treated patients with  
drug-susceptible TB: The role of hepatitis  
C virus coinfection 

D. Baliashvili,1,2 N.R. Gandhi,1,3 R. Kempker,3 
F. Averhoff,4 D. Benkeser,5 V. Getia,6 S. Shadaker,7 
M. Chincharauli,8 N. Tukvadze,8 H.M. Blumberg,1,3 
1Emory University Rollins School of Public Health, 
Department of Epidemiology, Atlanta, United States of 
America, 2The Task Force for Global Health, TEPHINET, 
Tbilisi, Georgia, 3Emory University School of Medicine, 
Department of Medicine, Atlanta, United States 
of America, 4Emory University School of Medicine, 
Department of Family and Preventive Medicine, Atlanta, 
United States of America, 5Emory University Rollins 
School of Public Health, Department of Biostatistics and 
Bioinformatics, Atlanta, United States of America, 6National 
Center for Disease Control and Public Health, Department 
of State programs, Tbilisi, Georgia, 7Centers for Disease 
Control and Prevention, Division of Viral Hepatitis, Atlanta, 
United States of America, 8National Center for Tuberculosis 
and Lung Diseases, Research Unit, Tbilisi, Georgia. 
e-mail: dato.baliashvili@gmail.com

Background: Patients with tuberculosis (TB) are com-
monly coinfected with hepatitis C virus (HCV), but the 
impact of coinfection on long-term outcomes is poorly 
understood. In this study, we sought to assess the effect 
of HCV coinfection on TB recurrence.
Design/Methods: We conducted a population-based co-
hort study in the country of Georgia using nationwide 
electronic databases of TB and hepatitis C programs and 
the country’s death registry. Study population included 
adults with newly diagnosed drug-susceptible (DS) TB 
disease during 2015-2019 who successfully completed 
their TB treatment (cure or completed treatment). The 
primary exposure was HCV infection status with three 
categories: uninfected (reference group), HCV-infected 
but untreated, and completed treatment for HCV infec-
tion. We calculated rates and rate ratios (RR) for the re-
currence of TB disease. We generated adjusted hazards 
ratios (aHR) and 95% confidence intervals (CI) using 
subdistribution hazards model, with death as a compet-
ing event.
Results: A total of 5,351 patients were successfully 
treated for DS TB and had hepatitis C status available. 
After a median follow-up of 28 months, we identified 
262 (4.9%) cases of TB recurrence, corresponding to 
a recurrence rate of 2,029 (95%CI: 1,790, 2,290) cases 
per 100,000 person-years. A higher recurrence rate was 
observed among males compared to females (RR=1.6, 
95%CI: 1.2, 2.1), those with a history of incarceration 
(RR=2.3, 95%CI: 1.5, 3.6), and people with untreated 
hepatitis C (RR=2.3, 95%CI: 1.6, 3.3). 
In multivariable analysis, untreated hepatitis C remained 
positively associated with TB recurrence (aHR= 1.6, 
95%CI: 1.0, 2.4), while association of treated hepatitis 
C and TB recurrence is inconclusive due to low precision 
(aHR=0.6, 95%CI: 0.3,1.3).
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CHARACTE-
RISTICS

Total TB recurrence

N PY N % (row)
Rate per 

100,000 PY 
(95% CI)

Incidence 
rate ratio 
(95% CI) aHR* 

(95%CI)
TOTAL 
COHORT 5,351 12,916 262 4.9% 2,029 

(1790, 2,290)

Hepatitis C 
status**

Never 
infected 4,810 11,596 222 4.6% 1,914 

(1,671, 2,184) 1 1

Infected, 
untreated 426 727 32 7.5% 4,403 

(3,011, 6,216)
2.3 

(1.6, 3.3)
1.6 

(1.0, 2.4)

Infected 
treated 344 593 8 2.3% 1,349 

(581, 2,658)
0.7 

(0.3, 1.4)
0.6 

(0.3, 1.3)

*Adjusted for sex, employment status (employed, unemployed or military), place of TB 
diagnosis (region of residence or penitentiary system), whether a person was internally 
displaced from the occupied regions, and presence of HIV infection.
**Hepatitis C status was treated as time-varying variable and some patients who were 
treated contributed to the person-time to both treated and untreated group, therefore, total 
N in this variable sums up to more than the actual total number of patients.
Abbreviations: DS TB, drug-susceptible tuberculosis; PY, person-year; CI, confidence 
interval; aHR, adjusted hazards ratio

Conclusions: Patients with untreated HCV coinfection 
had a higher rate of TB recurrence. Timely treatment 
of hepatitis C among patients with TB may decrease the 
risk of TB recurrence, highlighting the need for coordi-
nated efforts between TB and hepatitis C programs.

OA05 Moving Pediatric TB Forward 

OA05-231-15 Impact of TB and other factors 
on mortality in children admitted with 
severe pneumonia in sub-Saharan Africa and 
South-East Asia: the TB-SPEED Pneumonia 
Study 

A.E. Komena,1 M. Nguyet,2 M. Itchy,3 M. Cardena,4  
L. Borand,5 C. Chabala,6 C. Khosa,7 J.-V. Taguebue,8  
E. Wobudeya,9 O. Marcy,10 F.D.A. Tanoh,4 R. Moh,1 
1Ivoiry-Coast ARNS Site, PAC-CI Program, Abidjan, Côte 
d’Ivoire, 2Bordeaux University, ISPED, Bordeaux, France, 
3Cocody University Hospital Centre, Pediatric Medicine, 
Abidjan, Côte d’Ivoire, 4University Hospital of Angré, 
Pediatric Medecine, Abidjan, Côte d’Ivoire, 5Institut 
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Research Group, Phnom Penh, Cambodia, 6University 
of Zambia, School of Medicine, Lusaka, Zambia, 
7Instituto Nacional de Saúde, INS, Marracuene, Maputo, 
Mozambique, 8Fondation Chantal Biya, Centre Mère et 
Enfant, Yaoundé, Cameroon, 9Makerere University, Johns 
Hopkins University, Research Collaboration, MU-JHU Care 
Limited, Kampala, Uganda, 10University of Bordeaux, 
National Institute for Health and Medical Research 
(INSERM) UMR 1219, Research Institute for Sustainable 
Development (IRD) EMR 271, ISPED, Bordeaux, France. 
e-mail: komenaaugusteeric@gmail.com

Background: Pneumonia is the deadliest infectious dis-
ease for young children worldwide. Tuberculosis is fre-
quent in children with severe pneumonia yet often unde-
tected. We sought to assess the impact of TB on mortal-
ity in children admitted with severe pneumonia.
Design/Methods: We did a secondary analysis of the 
TB-Speed Pneumonia stepped-wedge cluster random-
ized trial conducted in 16 hospitals from 6 countries 
(Ivory Coast,Cameroon,Cambodia, Uganda, Zambia, 
Mozambique) with high TB incidence. 
Children <5 years with WHO-defined severe pneumo-
nia received either the WHO standard of care (SOC) 
including large spectrum antibiotics, management of se-
vere hypoxia and comorbidities, or the SOC with Xpert 
Ultra tests on nasopharyngeal aspirates and stools at 
admission. Children also had a complete blood count, 
HIV serology, chest X-ray, TB diagnosis per routine pro-
cedures if relevant and were followed-up for 12 weeks. 
We assessed mortality rates and association with tuber-
culosis and other factors using Kaplan Meier estimates 
and multivariate Cox model.
Results: Of 2570 children included - median age 11 
months, 58% male, 132 (5.1%) HIV-infected, 537 (21%) 
with severe acute malnutrition (SAM) - 162 (6.3%) were 
diagnosed with tuberculosis, including 39/162 (24.1%) 
microbiologically confirmed. Tuberculosis was diag-
nosed in 92/537 (17.1%) children with SAM and 70/2033 
(3.4%) children without SAM (P-value<0.0001). At 12 
weeks, 210 (8,17%) children had died, 81 (3.2%) were 
lost to follow-up, 20 (0.8%) were withdrawn for 559.3 
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person-years (PY) of follow-up accrued during the 
study. The mortality rate was 35.9 deaths per 100 PY 
(CI: 32.1-40.0). 27 (16.7%) in children with tuberculosis 
and 174 (7.2%) without tuberculosis(Log-Rank P-Val-
ue<0.0001). 

Reference Adjusted hazard ratio 
(95% CI) (N=2512) P-value

Age <12 months ≥ 12 months 1.48 (1.08; 2.01 ) 0.0135
HIV infected HIV negative 2.67 (1.78; 4.02) <0.0001
Haemoglobin <6 g/dL ≥6 g/dL 1.71 (1.01; 2.89) 0.0473
Severe hypoxemia (Spo2 <90%) Spo2≥90% 3.014 (2.30; 4.29) <0.0001
Severe acute malnutrition (SAM) Non-SAM 3.68 (2.71; 5.01) <0.0001
Tuberculosis diagnosis Not TB 1.12 (0.72; 1.75) 0.6078
WHO SOC and Xpert Ultra WHO SOC only 0.96 (0.72; 1.29) 0.7918

Table 1. Factors associated with mortality.

Conclusions: Although the mortality rate is higher 
among children diagnosed with tuberculosis, tuberculo-
sis is not significantly associated with mortality in chil-
dren admitted with severe pneumonia. Severe acute mal-
nutrition, HIV infection, young age and signs of disease 
severity were independent predictors of death.

OA05-232-15 High prevalence of TB  
infection in children and adolescence  
in rural Uganda 

E. Kakande,1 B. Ssekyanzi,1 R. Abbott,2 W. Ariho,1 
G. Nattabi,1 K. Landsiedel,3 J. Temple,4 G. Chamie,4 
M.R. Kamya,5,6 E.D. Charlebois,2 L.B. Balzer,3 
C. Marquez,4 SONET Study 1Infectious Diseases 
Research Collaboration, Mbarara, Uganda, 2University 
of California, Medicine, San Francisco, United States of 
America, 3University of California, Biostatistics, Berkeley, 
United States of America, 4University of California, HIV, ID, 
Global Medicine, San Francisco, United States of America, 
5Infectious Diseases Research Collaboration, Kampala, 
Uganda, 6Makerere University, Medicine, Kampala, Uganda. 
e-mail: ellykax@gmail.com

Background: Much of the large latent Tuberculosis (TB) 
reservoir is established in childhood and adolescence. 
Yet, data on the prevalence and drivers of infection in 
children and adolescents are sparse and needed to guide 
prevention and case finding efforts.
Design/Methods: In an ongoing cohort of children 
and adolescents aged 1-17 years in rural Southwest 
Uganda, we estimated the overall and age-stratified 
population-level prevalence of TB infection. We defined 
TB infection by a positive QuantiFERON Gold-in Tube 
(QFT) test. Estimates were adjusted for differences 
between participants with and without a valid (positive/
negative) QFT. We assessed predictors of prevalent TB 
infection, controlling for age and TB contact person. 
Analyses accounted for clustering by household.
Results: Between December 2021 and December 2022, 
we enrolled 3749 persons; approximately half (49%) 
were female and nearly 90% (3350/3749) had a QFT 

completed. A household TB contact person was re-
ported by 6.7% of participants with a positive QFT and 
2.3% with a negative QFT. The estimated population-
level prevalence of TB infection was 10.6% (95%CI: 9.6-
11.7%) and increased with age: 10.3% among 1-5 years, 
11.2% among 6-11 years, and 13.2% among 12-17 years. 
Predictors of prevalent TB infection included mobility, 
(spent >1 night outside of the home in the last month; 
adjusted risk ratio [aRR]=1.35, 95%CI: 0.95-1.92), 
household with >2 alcohol drinkers (aRR=1.48, 95%CI: 
1.10-2.01), lower household wealth (aRR=1.45, 95%CI: 
1.15-1.82, compared to highest tertile) and among chil-
dren 1-5 years, having a caregiver with HIV (aRR=1.67, 
95%CI: 0.96-2.91).
Conclusions: The prevalence of TB infection was high 
among children and adolescents. Few infections are 
explained by a known household exposure, suggesting 
undiagnosed household or community-based exposures 
are key drivers of TB infections. 
Living with adults who drink alcohol, child mobility, 
having a lower household wealth and a caregiver with 
HIV are important risk factors for TB exposure in the 
household and community.

OA05-233-15 Acceptability of a once-weekly 
TB preventive therapy in children: child, 
caregiver, and health worker perspectives 

A.J. Marthinus,1 D.T. Wademan,1 Z. Saule,1 
Y. Hirsch-Moverman,2 L. Viljoen,1 M. Palmer,1 
S. Barnabas,3 J. Winckler,1 L. Van der Laan,1 
R. Boyd,4 A.C. Hesseling,1 G. Hoddinott,1 
1Stellenbosch University, Desmond Tutu TB Centre, 
Cape Town, South Africa, 2Columbia University, ICAP, 
New York City, United States of America, 3Stellenbosch 
University, FAM-CRU, Cape Town, South Africa, 
4Centers for Disease Control and Prevention, Division of 
Tuberculosis Elimination, Atlanta, United States of America. 
e-mail: amarthinus@sun.ac.za

Background: TBTC Study 35 trial investigates the phar-
macokinetics and safety of rifapentine and isoniazid 
dispersible formulations given once-weekly over 12 
weeks (3HP) in children 0-12-years-old. We aimed to 
understand the experiences and perceptions of children, 
caregivers and health workers using the 3HP regimen in 
South Africa.
Design/Methods: We conducted serial, in-depth quali-
tative interviews with 20 child-caregiver dyads and 9 
health workers across two study sites between February 
2021 and August 2022. Interviews were audio-recorded 
and detailed case descriptions were written after each 
interview. We analysed the data deductively, using case-
descriptive analysis, guided by an acceptability frame-
work.
Results: Caregivers and health workers reported that 
they preferred the 3HP regimen over the standard 6H 
regimen. Overall, children preferred the 3HP formula-
tions’ taste. Caregivers who had previously administered 
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6H perceived 3HP as easier to administer. A mother of a 
1-year-old girl said: “because then the tablet is not once 
a day. […] That everyday pill is difficult to give because I 
had to buy yogurt [to improve its taste] to make it easier 
to administer”. 
Health workers described the treatment as a “big flat 
tablet that dissolves nicely,” smells sweet, and is easy to 
prepare and administer. 
Both caregivers and health workers were concerned 
about integrating 3HP into routine care, primarily due 
to its once-weekly administration which could lead to 
forgetting doses. Some caregivers said they worried that 
if a child spat up a portion of a dose, it would be more 
impactful because they would not get more medication 
until the following week.
Background and challenges to implementation: TBTC 
Study 35 trial investigates the pharmacokinetics and 
safety of rifapentine and isoniazid dispersible formula-
tions given once-weekly over 12 weeks (3HP) in children 
0-12-years-old. We aimed to understand the experiences 
and perceptions of children, caregivers and health work-
ers using the 3HP regimen in South Africa.
Intervention or response: We conducted serial, in-depth 
qualitative interviews with 20 child-caregiver dyads and 
9 health workers across two study sites between Febru-
ary 2021 and August 2022. Interviews were audio-re-
corded and detailed case descriptions were written after 
each interview. We analysed the data deductively, using 
case-descriptive analysis, guided by an acceptability 
framework.
Results/Impact: Caregivers and health workers reported 
that they preferred 3HP regimen over the standard 6H 
regimen. Overall, children preferred the 3HP formula-
tions’ taste. Caregivers who had previously administered 
6H perceived 3HP as easier to administer. 
A mother of a 1-year-old girl said: “because then the 
tablet is not once a day. […] That everyday pill is dif-
ficult to give because I had to buy yogurt [to improve its 
taste] to make it easier to administer”. 
Health workers described the treatment as a “big flat 
tablet that dissolves nicely,” smells sweet, and is easy to 
prepare and administer. 
Both caregivers and health workers were concerned 
about integrating 3HP into routine care, primarily due 
to its once-weekly administration which could lead to 
forgetting doses. Some caregivers said they worried that 
if a child spat up a portion of a dose, it would be more 
impactful because they would not get more medication 
until the following week.
Conclusions: As new guidelines increasingly recom-
mend shorter TPT regimens, it is important to consider 
the acceptability of these regimens. 3HP may reduce 
therapeutic burden for children and their caregivers and 
the formulations were clearly preferred over 6H. 
However, once-weekly dosing may require additional 
adherence support to ensure regimen completion.

OA05-234-15 Understanding TB care 
pathways and experiences in a paediatric 
population: A mixed-methods study in  
Pune, India 

T. Sawant,1 A. Moreira,2 A. Dixit,3,4 J. Jagtap,1 
S. More,1 J. Bhawalkar,5 S. Atre,1 M. Farhat,3,6 
1Dr. D.Y. Patil Medical College, Dr. D.Y. Patil Vidyapeeth, 
Respiratory Medicine, Pune, India, 2Harvard School of 
Public Health, Health systems Innovation LAB, Boston, 
Pakistan, 3Harvard Medical School, Department of 
Biomedical Informatics, Boston, United States of 
America, 4Boston Children’s Hospital, Division of Pediatric 
Infectious Disease, Boston, United States of America, 
5Dr. D.Y. Patil Medical College, Dr. D.Y. Patil Vidyapeeth, 
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Background: Globally, tuberculosis (TB) is among the 
top ten causes of mortality among children. While the 
focus of TB programs has largely been on adults, pe-
diatric TB often remains a neglected area. We aimed to 
explore TB care pathways and experiences in pediatric 
population in Pune City, India.
Design/Methods: We conducted a cross-sectional 
mixed-methods study among adults and pediatric indi-
viduals (age <15 years) who had TB and registered for 
treatment with the National Tuberculosis Elimination 
Program (NTEP) during January 2018 to September 
2019. Parents/guardians of children (n=35, 4 MDR-TB 
and 31 non-MDR-TB) underwent a structured interview 
followed by an in-depth interview (n=32). Qualitative 
analysis was carried out using a phenomenological ap-
proach.
Results: For the majority (26/32) of children, private 
provider was the first source of help seeking. Care path-
ways ranged from one to nine episodes of care. The ma-
jority of children received their diagnosis of TB in the 
public sector (29/32). The median diagnostic delay for 
children was 60 days (IQR 30-120) which was compara-
ble to adults. We observed that median diagnostic delay 
among children with MDR-TB was 75 days (IQR 37-
112) lesser than the adults (90 days IQR 60-180) though 
we did not have power to measure this difference. Chil-
dren with extra-pulmonary TB saw a larger number of 
providers before receiving the diagnosis than those with 
pulmonary TB (5 providers vs. 3 providers, P= 0.043). In 
case of children with MDR-TB, parents described heavy 
expenses in the private sector prior to diagnosis. Parents 
of male children described borrowing money for their 
child’s treatment, while parents of female children de-
scribed altering treatment plans due to the cost.
Conclusions: Our study shows that early referral of 
symptomatic children to the NTEP can help in their ear-
ly TB diagnosis and reduce parents’ out of pocket costs 
in the private sector.
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OA05-235-15 Challenges in the management 
of paediatric drug-resistant TB: Experiences 
from India 
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Background and challenges to implementation: Nearly 
a third of the children with TB globally are from India, 
despite an estimated detection gap of 56% reported in 
2020. Further, the gap in diagnosis is wider for children 
with Drug-resistant tuberculosis (DR-TB). To address 
the challenges in current paediatric DR-TB diagnosis 
and care in India, FIND India through funding support 
from J&J is implementing a project since June 2022. 
This document describes the challenges in paediatric 
DR-TB diagnosis and treatment experienced by pae-
diatric patients, caregivers and healthcare providers in 
India.
Intervention or response: To systematically assess and 
address challenges in the patient care cascade hindering 
the effectiveness of paediatric DR-TB services, FIND In-
dia has conducted gap analysis workshops with experts 
to develop road maps for addressing key bottlenecks in 
three states of India. 
Post state specific consultations, a national level meeting 
was organised on 12 December 2022, to deliberate on 
the gaps related to management of paediatric DR-TB 
diagnosis and treatment in consultation with the project 
steering committee experts, WHO consultants and Na-
tional TB programme officials.
Results/Impact: The challenges for paediatric DR-TB 
were categorized in three sections: diagnosis, treatment 
and post-treatment care including prevention (Figure 1). 

Figure 1. Challenges in paediatric DR-TB diagnosis, 
treatment and post-treatment, discussed in India 
national consultation, 2022.

Challenges in policy and programme implementation 
(at field and central level) were discussed (Example, need 
of paediatric friendly diagnostics and DRTB regimens, 
requirement for capacity building of healthcare provid-
ers, non-availability of paediatric focused information 
handbooks for patients and caregivers). The national 
consultation highlighted lack of collaborative efforts 
between patients and caregivers, healthcare providers, 
pharmaceutical agencies and research and development 
institutions towards paediatric DR-TB management.
Conclusions: The challenges for paediatric DR-TB diag-
nosis and treatment could be managed through imple-
mentation of appropriate strategies and actions at field 
and national level in consultation with community and 
relevant stakeholders collaborating towards paediatric 
DR-TB care.
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Background: Children and adolescents represent ~2.5% 
of all persons with rifampicin-resistant or multidrug 
resistant tuberculosis (MDR/RR-TB) in the country of 
Georgia. With the availability of the new WHO guide-
lines for management of TB in children, we aimed to 
describe final and post-treatment outcomes among 
children with MDR/RR-TB treated with bedaquiline, 
delamanid and/or linezolid containing regimens in com-
parison with previously used second line drugs (SLDs) 
regimen.
Design/Methods: We conducted a retrospective study 
of pediatric patients (≤18 years) treated for MDR/RR-
TB in Georgia from 2009 to 2022. We defined “new regi-
men” as regimens that contained Bdq, Lzd, and/or Dlm 
(used between 2017 and 2022) and “traditional SLDs” as 
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regimens that did not contain these drugs (used between 
2009 and 2016). We defined successful final treatment 
outcome as treatment completion or cure at the end of 
therapy. We defined “sustained treatment success” as be-
ing free of TB and alive at 12 months after successful 
treatment. We used bivariate analysis to estimate the as-
sociations between new regimens and study outcomes.
Results: 148 patients with MDR/RR-TB who had a 
treatment outcome recorded were included. Forty-seven 
(32%) patients received new regimens (all regimens in-
cluded at least one new drug, 34 Delamanid, 18 Linezol-
id, 11 Bedaquiline) and 101 (68%) received traditional 
SLDs. 
Successful final treatment outcome was reported among 
46 (98%) patients who received a new regimen and 81 
(80%) patients who received traditional SLDs (RR=1.23; 
95% confidence interval [CI] 1.10 - 1.36). Among 127 
patients with successful final treatment outcomes, sus-
tained treatment success was reported among 46 (100%) 
patients who received a new regimen and 78 (96%) pa-
tients who received traditional SLDs (RR=1.04; 95% CI 
1.00 - 1.08).
Conclusions: Among pediatric patients with MDR/
RR-TB regimens with bedaquiline, delaminid, and/or 
linezolid, higher treatment success and relapse free post-
treatment rates were observed, compared to traditional 
SLDs.

OA05-237-15 TB treatment outcomes  
among adolescents in a high TB burden  
city in Metro Manila, the Philippines 
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Background and challenges to implementation: Tuber-
culosis treatment outcomes among adolescents (10 -19) 
are understudied. This population is unique as they 
are more mature than those under ten but not as inde-
pendent as those older than 19. Adolescents in this age 
group may be in or out of school. Older adolescents (15-
19) are expected to participate in family or household 
activities and be self-sufficient in managing their TB 
treatment.
Intervention or response: To describe treatment out-
comes and identify potential intervention points, we 
compared two groups (10 – 14 years and 15 – 19 years) 
among adolescent TB cases registered in Quezon city, 
Philippines in 2019. We analyzed data using descriptive 
statistics in Tableau.
Results/Impact: Out of 1,500 adolescents registered for 
TB treatment, 23.5% were in the 10-14 age group, and 
76.5% were in the 15-19 age group.

Among the 10 – 14 age group, 29.7% initiated treatment 
within one week of diagnosis, 17.4% within one month 
but more than one week, and 52.2% initiated more than 
one-month post-diagnosis. Among the 15-19 group, 
62.1% initiated within one week of diagnosis, 43.3% 
within one month but more than one week and 2.3% 
initiated more than one-month post-diagnosis.
None of the 333 (22.2%) adolescents registered in non-
NTP facilities
had outcomes recorded. Among the 1,167 adolescents 
with outcomes, the 15-19 age group (915) had better 
treatment success (88.5%) than the 10-14 age group 
(252, 60.9%), p<0.0001, with more cases of the younger 
group lost to follow-up (26.1% vs 2.3%, p<0.0001) or 
died (13.04% vs 6.9%, p=0.0009).
Conclusions: The results show the 10-14 age group had 
worse treatment outcomes, with significant delays in 
treatment initiation compared to the 15-19 age group. 
The study suggests that age group-specific interventions 
are critical to improving treatment outcomes for the 10-
14 age group. 
Additionally, better recording and reporting of non-
NTP facilities would improve the understanding of ado-
lescent treatment outcomes in this sector.

OA05-238-15 Estimating the burden, 
mortality and morbidity of tuberculous 
meningitis in children – a modelling study 
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Background: Tuberculous meningitis (TBM) in children 
is universally fatal if untreated and can cause life-long 
disability for survivors. Yet, limited surveillance data 
are available with no estimates of the global burden of 
childhood TBM.
Design/Methods: We carried out two distinct literature 
reviews and sourced routine national notification data 
to generate the following model parameters: 
1. The risk of progression to TBM following Mycobac-
terium tuberculosis infection using pre-chemotherapy 
literature, 
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2. The proportion of notified childhood TB that is TBM 
and; 
3. Risk ratios of TB mortality by age. 
Model parameters for mortality (case fatality) and mor-
bidity (neurological sequalae) were obtained from a 
published systematic review and meta-analysis.
A Bayesian model was constructed (figure) to synthesize 
data on expected TBM incidence following M.tb infec-
tion, expected notified TBM, and expected case detec-
tion ratios from WHO burden estimates across 202 
countries in 2019. We also estimated TBM mortality 
and morbidity in children.

Figure: Conceptual framework of  the model 
constructed to estimate global paediatric TBM 
incidence, mortality and morbidity.

Results: An estimated 21,300 (95% credible interval 
[CrI]: 15,800-28,200) children <15 years developed 
TBM in 2019, around 2% of the estimated TB incidence 
among children. 
Amongst children with TBM, an estimated 14,300 
(95%CrI: 10,400-18,900) died – most <5 years old. Over 
80% of children who died did not receive TB treatment; 
7.5% (95%CrI: 7.0-7.9) of deaths were among children 
living with HIV. Of the survivors, 4,700 (95%CrI: 3,400 
to 6,300) suffered neurological sequalae.
Conclusions: These are the first estimates of childhood 
TBM, demonstrating high mortality and morbidity. 
TBM prevention strategies such as BCG vaccination and 
TB preventive therapy should be prioritised. Healthcare 
workers in high TB burden countries should have a high 
index of suspicion to facilitate early diagnosis and treat-
ment.

OA06 Safety of regimens for R-R 
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of the neuropsychiatric side effects of 
delamanid: a nested cohort study in the 
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Background: Delamanid is a drug used for the treatment 
of Rifampicin Resistant Tuberculosis (RR TB). There is, 
however, growing concern that it may cause neuropsy-
chiatric side effects. This is a major concern especially in 
children as this could make the drug intolerable as part 
of a RR TB regimen.
Design/Methods: BEAT Tuberculosis is an ongoing ran-
domized controlled trial conducted in two sites in South 
Africa. Among 309 trial participants, we conducted a 
Modified Mini Screen (MMS) sub-study to document 
the incidence of any neuropsychiatric side effects. This 
screen was conducted at baseline, week 12 and week 24 
of treatment. The MMS comprised of questions which 
were used to elicit any neuropsychiatric side effects 
wherein further questioning and investigations done to 
ascertain if they were related to Delamanid and if in-
terrupt or permanently discontinuation of the drug was 
indicated.
Our cohort included adults, children, pregnant women, 
and persons with HIV. Results were compared between 
those on a Delamanid containing-regimen and those 
not.
Results: Throughout the study we had 100 participants 
answer Yes to at least one of the MMS questions at week 
0, 12 or 24. Of those, 45 of the patients were on a dela-
manid containing regimen and 55 were not. There was 
only one participant who had to have their delamanid 
stopped due to neuropsychiatric side effects (see table).

Age Delamanid 
(Y/N) Visit Side effect Causality Outcome

10 Yes Week 2
Insomnia, visual 

and auditory 
hallucinations

Delamanid
Resolved 

after stopping 
delamanid

Table.

Conclusions: On review of both groups, it was found 
that there was little to no difference between the groups 
and that the incidence of neuropsychiatric side effects 
was minimal and only one patient had to have their 
delamanid discontinued. 
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In conclusion, although a small number of cases of neu-
ropsychiatric side effects were found, they were found 
to be clinically relatively insignificant and therefore, this 
should not deter the use of delamanid in the treatment 
of RR TB.

OA06-240-15 Adverse events in patients on 
the BPaL regimen under operational research 
conditions in the Philippines 
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Background: In 2020, WHO recommended 6 months of 
standardized regimen consisting of bedaquiline, preto-
manid and linezolid (BPaL1200 mg/day) under operational 
research (OR) for eligible rifampicin-resistant TB (RR-
TB) patients. Safety objectives according to the OR pro-
tocol included determination of serious adverse events 
(SAEs) and adverse events of special interest (AEs), 
namely peripheral neuropathy, myelosuppression, optic 
neuritis, hepatotoxicity and QT prolongation. OR site 
staff underwent training on active TB drug safety moni-
toring and management (aDSM) including the identifi-
cation, and clinical management of adverse events based 
on severity grading. The TB Medical Advisory Commit-
tees provided clinical advice to the OR sites and the Re-
search team did regular monitoring.
Design/Methods: This abstract describes the occur-
rence of adverse events in patients enrolled on the BPaL 
regimen with Linezolid initiated at 1200 mg/day. Data 
were obtained from REDCap and OR databases.
Results: Among 58 patients who finished 6 months of 
treatment, serious adverse events occurred in 7 (12%) 
patients: death (1); life threatening situation (2), hospi-
talization (2), and persistent or significant disability (2). 
There were 93 episodes of AEs of special interest among 
the 58 patients: hepatotoxicity (32), peripheral neuropa-
thy (30), myelosuppression (20) and QT prolongation 
(8) and optic neuritis (3). 
Despite the high number of AEs, majority were mild 
(59%) with no intervention needed, 23% moderate, 
14% severe and 3% life-threatening. Majority resolved 
with Lzd modification.

Conclusions: Although AEs occurred quite frequently in 
patients on BPaL, majority of these AEs were mild and 
required no intervention. Moreover, this cohort received 
1200 mg/day of Linezolid. With reduced Linezolid dose 
to 600 mg/day per WHO recommendation, lesser AEs 
are anticipated during programmatic implementation. 
Nonetheless, aDSM remains a crucial component in the 
introduction of new regimens with capacity building 
needed for AE identification, severity grading and ap-
propriate and timely clinical management.

OA06-241-15 Linezolid-containing short 
treatment regimens result in high risk of 
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Background: All-oral bedaquiline (BDQ) and linezolid 
(LZD) containing regimens are recommended for rifam-
picin-resistant tuberculosis (RR-TB) treatment regimens 
by WHO. In Niger, a high cure rate was obtained in the 
past decade with a RR-TB treatment strategy relying on 
a second-line injectable drug (SLID) containing Short 
Treatment Regimen (STR), with linezolid replacing the 
SLID in patients when any grade of ototoxicity was 
identified on monthly audiometry. To inform national 
policy, we conducted the SHOORT (SHOrt ORal Treat-
ment) trial. Here we report the interim analysis for the 
primary safety endpoint (any grade 3-4 adverse event).
Design/Methods: The SHOORT study is an ongoing 
pragmatic randomised clinical trial (RCT), with ran-
dom assignment (block randomisation, with month of 
diagnosis as stratifying variable) of patients diagnosed 
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with fluoroquinolone-susceptible RR-TB to either the 
Niger treatment strategy (STR with SLID) or the BDQ/
LZD-containing WHO all-oral STR. We used survival 
statistics to estimate the association between LZD vs 
SLID exposure (time-dependent covariate) on having a 
grade 3-4 adverse event (AE).
Results: Between April 2021 and July 2022, 91 patients 
were enrolled, 46 on the Niger treatment strategy and 
45 on the WHO all-oral STR. Baseline characteristics 
were similar between both arms. Of 46 on the Niger 
strategy, 19 were switched to LZD due to baseline (15) 
or emerging (4) low-grade ototoxicity. No patient devel-
oped grade 3-4 ototoxicity. During treatment with LZD 
(vs SLID), the risk of having a grade 3-4 AE was 9 times 
higher (HR 8.8; 95%CI:1.2-66.1) 
(Figure; emerging grade 3-4 AE included anaemia, neu-
ropathy, and hepatotoxicity).
Conclusions: Severe SLID-induced ototoxicity can be 
prevented by LZD replacement for a short duration. 
Long-term exposure to LZD was associated with a high 
risk of grade 3-4 AE. LZD is not a safe drug, as compo-
nent of the WHO all-oral regimen. Final outcomes are 
expected by the end of 2023.

OA06-242-15 Safety and effectiveness of 
the BPaL regimen: Preliminary analysis of 
the first multi-country operational research 
cohort 
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Background: Individuals suffering from drug-resistant 
tuberculosis (DR-TB) have been subjected to ineffective, 
toxic treatment regimens for years. However, the TB Al-
liance’s BPaL regimen, which comprises Bedaquiline, 
Pretomanid, and Linezolid, provides a highly effective, 
all-oral, six-month alternative. In June 2020, the World 
Health Organization (WHO) recommended using the 
BPaL1200 regimen under operational research (OR) 
conditions. 

Subsequently, in the updated guideline released in De-
cember 2022, the WHO recommends the programmatic 
scale-up of the BPaL600 regimen.
Design/Methods: Indonesia, Kyrgyzstan, the Philip-
pines, Uzbekistan, and Viet Nam introduced the BPaL 
regimen under OR conditions. Between May 2021 and 
March 2023, 319 individuals with multidrug- or rifam-
picin-resistant (MDR/RR-) TB with treatment intoler-
ance, non-response, or additional fluoroquinolones re-
sistance (pre-XDR-TB) were enrolled in the OR. 
The findings of this multi-country OR will serve as es-
sential supplementary evidence in establishing the safety 
and effectiveness of BPaL usage under programmatic 
conditions.
Results: The OR cohort had a median age of 40 years 
(IQR: 29-52), with 187 males (58.6%) out of the total. 
At baseline, 176 individuals (55.2%) were culture posi-
tive, and 158 individuals (89.8%) reported no growth 
in MGIT culture after one month of BPaL treatment. 
End-of-treatment outcomes were available for 146 indi-
viduals (45.8%) as of February 2023, and 138 individu-
als (94.5%) completed BPaL treatment successfully. Of 
these, 88 individuals (60.3%) reported adverse events 
of special interest that led to discontinuation or inter-
ruption of the full BPaL regimen or Linezolid only or 
permanent dose reduction of Linezolid in BPaL. Two 
individuals (1.4%) were classified as treatment failures 
due to BPaL discontinuation. Table 1 summarizes the ef-
fectiveness and safety of the BPaL regimen.

End-of-treatment outcomes Number (%)
Cured

Treatment completed
Treatment failed
Lost to follow-up

Died
Treatment Success (Cured and Treatment completed)

95 (65.1%)
43 (29.4%)
3 (2.1%)
1 (0.7%)
4 (2.7%)

138 (94.5%)

AESI leading to discontinuation or interruption of the full BPaL or 
Lzd only or permanent dose reduction of Lzd in BPaL

Individuals with at least one AESI
Individuals with more than one AESI

Individuals with Peripheral neuropathy
Individuals with Myelosuppression

Individuals with Optic neuritis
Individuals with QT prolongation

Individuals with Hepatotoxicity

88 (60.3%)
24 (16.4%)
45 (30.8%)
35 (24.0%)
7 (4.8%)
2 (1.4%)
1 (0.7%)

AESI, Adverse Event of Special Interest; Lzd, Linezolid

Table 1. The BPaL Regimen Effectiveness and Safety in 
the multi-country OR Cohort with End-of-treatment 
outcomes, N=146.

Conclusions: The treatment success rate in this multi-
country OR cohort is comparable to the Nix-TB, Ze-
Nix, and TB PRACTECAL studies’ treatment success 
rates. The BPaL regimen will be programmatically 
scaled-up to manage eligible individuals with pre-XDR-
TB in these countries and beyond.
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prolongation from ECG monitoring in the 
STREAM Stage 2 trial 
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Background: ECG monitoring for QT prolongation 
in patients receiving drug-resistant tuberculosis (DR-
TB) treatment remains important for clinical manage-
ment. An ECG monitoring strategy developed based on 
STREAM Stage 1 data for the 9-month injectable-con-
taining regimen identified participants who developed a 
QT or QTcF interval ≥500ms with a high sensitivity and 
potentially allowed reduced frequency of ECG visits for 
two-thirds of patients. This strategy was tested in the 
same regimen in STREAM Stage 2 and in the 9-month 
oral bedaquiline containing regimen.
Design/Methods: Participants allocated the two regi-
mens who developed, or did not develop, a prolonged 
QT/QTcF ≥500ms during follow-up were identified. QT/
QTcF measurements within the first month of treatment 
were used to find the optimal strategy.
Results: All 14 participants randomised to the Control 
regimen who developed a QT/QTcF ≥500ms during 
follow-up had a 4-hour QTcF ≥425ms. Only 53 of 183 
participants who never reached 500ms were above this 
threshold at 4-hours, a sensitivity of 100% and specific-
ity of 71%.
Of 7 participants randomised to the oral regimen who 
developed a QT/QTcF ≥500ms, only 5 could be identi-
fied at 4-hours. The optimal sensitivity and specificity for 
this regimen required using two time-points and thresh-
olds of 430ms at week 2 and 420ms at week 3 which 
identified all 7 participants. Only 37 of 198 participants 
who never reached 500ms were above this threshold, a 
sensitivity of 100% and specificity of 81%.
Conclusions: Our analysis suggests the ECG monitoring 
strategy developed from STREAM Stage 1 data is valid 
in a different population who took the injectable-con-
taining 9-month regimen. The oral regimen required a 
combination of time-point cut-offs (week 2 - 430ms and 
week 3 - 420ms) but may permit reduced ECG monitor-
ing in many patients without missing those at high risk.

OA06-244-15 QT interval prolongation and 
cardiac safety of shorter treatment regimens 
for rifampicin-resistant TB: A prospective 
cohort study 

W. Zhang,1 F. Sun,1 Y. Li,1 Y. Zhang,1 L. Song,1 
R. Li,1 S. Ge,1 1Huashan Hospital, Fudan University, 
Department of Infectious Diseases, Shanghai, China. 
e-mail: aaronsf1125@126.com

Background: Effective rifampicin-resistant tuberculo-
sis (RR-TB) regimens contain multiple QT-prolonging 
agents, including bedaquiline, fluoroquinolones, clo-
fazimine. Understanding the severity of QT interval 
prolongation in different regimens is critical.
Design/Methods: We prospectively enrolled RR-TB 
patients receiving three shorter regimens: the WHO 
injectable-containing regimen (including moxifloxacin, 
clofazimine), a levofloxacin-based oral regimen and a 
bedaquiline-based oral regimen (both containing clo-
fazimine). Patients with baseline QTcF >500 ms were 
excluded. Electrocardiograms were conducted biweekly 
for 8 weeks and then monthly. Significant QTcF prolon-
gation referred to QTcF >500 ms or increasing from 
baseline >60 ms. The severity and risk factors of signifi-
cant QTcF prolongation were evaluated.

Figure 1. Boxplots of  QTcF and QTcF change.

Results: Among 413 patients, 163 received the WHO 
shorter regimen, 166 received the levofloxacin-based 
regimen, and 84 received the bedaquiline-based regimen. 
QTcF >500 ms was more frequent in the WHO shorter 
regimen than the levofloxacin-based regimen (16.6% vs. 
7.8%, p = 0.015) and the bedaquiline-based regimen 
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(16.6% vs. 4.8%, p = 0.008). More patients in the WHO 
shorter regimen group experienced a QTcF increase >60 
ms than those receiving the levofloxacin-based regimen 
(47.2% vs. 30.7%, p = 0.004) and the bedaquiline-based 
regimen (47.2% vs. 31.0%, p = 0.023). QTcF peaked at 
week 24, week 20 and week 16 in three groups and in-
crease of QTcF peaked at week 20. 
Risk of significant QTcF prolongation was reduced 
with the levofloxacin-based regimen (aHR 0.67; 95% CI 
0.47–0.96; p = 0.029) and the bedaquiline-based regimen 
(aHR 0.53; 95% CI 0.34–0.84; p = 0.007) but increased 
with thyroid disease (aHR 1.98; 95% CI 1.15–3.40; p = 
0.014) and cavitation (aHR 2.18; 95% CI 1.28–3.72; p 
= 0.004).
Conclusions: QTcF prolongation was severer in patients 
receiving moxifloxacin and clofazimine than those re-
ceiving concomitant clofazimine with levofloxacin or 
bedaquiline. Close electrocardiogram monitoring was 
advisable in patients with thyroid disease and cavitation.

OA06-245-15 Hepatotoxicity of shorter 
treatment regimens for rifampicin-resistant 
TB in China: A prospective cohort study 

W. Zhang,1 F. Sun,1 Y. Li,1 Y. Zhang,1 L. Song,1 R. Li,1 
S. Ge,1 1Huashan Hospital, Fudan University, Department 
of Infectious Diseases, Shanghai, China. 
e-mail: lalaliy@sina.com

Background: Hepatotoxicity was common during tu-
berculosis treatment. We conducted a prospective co-
hort study to evaluate hepatic safety of shorter regimens 
for rifampicin-resistant tuberculosis (RR-TB).
Design/Methods: We prospectively enrolled RR-TB 
patients receiving three shorter regimens: the 9-month 
WHO injectable-containing regimen, a levofloxacin-
based oral regimen (levofloxacin, linezolid, cycloserine, 
clofazimine and pyrazinamide) and a bedaquiline-based 
oral regimen (bedaquiline, linezolid, cycloserine, clo-
fazimine and pyrazinamide). 
In oral regimens, pyrazinamide-susceptible patients re-
placed clofazimine with pyrazinamide for 6 months, and 
pyrazinamide-resistant patients replaced pyrazinamide 
with clofazimine for 9 months. 
Liver function tests (LFT) were conducted biweekly for 
4 weeks and then monthly. Drug-induced liver injury 
(DILI) was defined according to the 2011 International 
DILI Expert Working Group Consensus Statement. The 
severity and risk factors of significant hepatotoxicity 
were evaluated.
Results: Among 430 patients, 171 received the WHO 
shorter regimen, 171 received the levofloxacin-based 
regimen and 88 received the bedaquiline-based regimen. 
More patients in the WHO shorter regimen group ex-
perienced alanine aminotransferase (ALT) exceeding 3 
times of upper limit of normal (ULN) than the levoflox-
acin-based regimen group (23.4% vs. 4.1%, P <0.001) 
and the bedaquiline-based regimen group (23.4% vs. 

5.7%, P <0.001). The median time to peak ALT was 85 
(interquartile range [IQR] 29–153) days, 75 (IQR 18–
148) days, and 93 (IQR 28–149) days in three regimens. 
The incidence of DILI was 16.4% in the WHO shorter 
regimen group, 3.5% in the levofloxacin-based regi-
men group and 3.4% in the bedaquiline-based regimen 
group. Compared to oral regimens, the WHO shorter 
regimen increased risk of ALT exceeding 3 × ULN (OR 
7.24; 95% CI 3.11–16.86; P <0.001) and DILI (OR 7.24; 
95% CI 3.11–16.86; P <0.001).

Characteristic, n (%)
WHO shorter 

regimen
(N = 171)

Levofloxacin-
based regimen

(N = 171)

Bedaquiline-
based regimen

(N = 88)
P value

Age, mean ± SD, years 42.2 ± 13.6 42.0 ± 13.4 40.3 ± 13.9 0.563
Female 47 (27.5) 44 (25.7) 28 (31.8) 0.583
Alcohol abuse 8 (4.7) 6 (3.6) 1 (1.1) 0.310
History of chronic liver disease 8 (4.7) 9 (5.3) 5 (5.7) 0.936
Baseline ALT, median (IQR), 
×ULN

0.30 
(0.19–0.48)

0.33 
(0.20–0.48)

0.28 
(0.20–0.47) 0.834

ALT >3 × ULN 40 (23.4) 7 (4.1) 5 (5.7) <0.001
ALT or AST >5×ULN 26 (15.2) 11 (6.4) 5 (5.7) 0.008
ALP >2 × ULN 7 (4.1) 2 (1.2) 1 (1.1) 0.178
DILI 28 (16.4) 6 (3.5) 3 (3.4) <0.001

Table 1 Baseline characteristics and hepatotoxicity in 
three shorter regimens.

Conclusions: Oral shorter regimens revealed a better 
hepatic safety profile than the WHO shorter injectable-
containing regimen and close LFT monitoring was 
advisable.

OA06-246-15 High prevalence of severe 
adverse events identified during treatment 
among deaths due to drug-resistant TB in 
KwaZulu-Natal, South Africa, 2020 

L. Dunn,1 L. Duckworth,1 A. Malaza,1,2 N. Moodley,3 
E. Murekezi,4 J. Ngozo,2 Z. Radebe,5 M. Manesen,1 
K. Wallengren,1 1THINK, Health Systems Strengthening, 
Durban, South Africa, 2Department of Health, KwaZulu-
Natal, Pietermaritzburg, South Africa, 3THINK, Health 
Systems Strengthening, Ladysmith, South Africa, 4THINK, 
Health Systems Strengthening, Richards Bay, South Africa, 
5Department of Health, KwaZulu-Natal, Pietermariztburg, 
South Africa. e-mail: l.dunn@think.org.za

Background and challenges to implementation: South 
Africa has been ranked among countries with the high-
est burden of TB, TB/HIV coinfection and DR-TB glob-
ally. It has been at the forefront of DR-TB treatment re-
search and programmatic implementation of shortened 
regimens with new and repurposed drugs such as be-
daquiline, linezolid and clofazimine. Despite improved 
treatment success rates, high mortality rates have still 
been observed.
Intervention or response: Through the USAID TB-LON 
programme, THINK conducted a retrospective mortal-
ity cohort review in four districts in KZN, South Africa. 
Files of people who commenced treatment between 
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January and June 2020, and died while taking DR-TB 
treatment, were examined. A descriptive analysis of in-
dividual demographic information, risk factors, treat-
ment journey and mortality was performed. 
Adverse Events (AEs) were identified through review of 
clinician notes, laboratory results and ECGs, and grad-
ed using a standardised grading scale. Grade 3 or higher 
were defined as Severe Adverse Events (SAEs).
Results/Impact: Records of 30 people were reviewed. Of 
these 50% were male, and the overall median age was 40 
years (IQR; 31-52). There was no statistically significant 
difference in age by gender (p=0.79). The file reviews re-
vealed high rates of SAEs with 77% (23/30) experiencing 
a severe adverse event during their treatment. 
The most frequent SAE was myelosuppression at 40% 
(12/30); followed by severe nausea and vomiting in 20% 
(6/30) and hepatitis in 10% (3/30). High rates of base-
line anaemia with haemoglobin < 10g/dL in 59% (7/30), 
and < 8g/dL in 23% (7/30), were observed.
Conclusions: Whilst new regimens and repurposed 
drugs have been robustly demonstrated as non-inferior 
to traditional standards of care, these results demon-
strate a high incidence of SAEs in patients who subse-
quently died. 
This emphasises the critical importance of active drug 
safety monitoring, capacity building, and institution-
alised clinical audits of care to ensure the safe program-
matic roll-out of new shorter regimens.

OA06-247-15 Clofazimine-induced skin 
pigmentation and psychiatric disorders in 
the treatment of multidrug-resistant TB: 
Longitudinal analyses of two prospective 
cohorts 

L. Fu,1 G. Deng,1 H. Chen,2 1Shenzhen Third People’s 
Hospital, National Clinical Tesearch Center for Infectious 
Disease, Southern University of Science and Technology, 
Division Two of Pulmonary Diseases, Shenzhen, China, 
2Breax Laboratory, PCAB Research Center of Breath and 
Metabolism, Shenzhen, China. 
e-mail: flk1981@qq.com

Background: Skin pigmentation due to clofazimine 
(Cfz), a core agent for MDR-TB treatment recommend-
ed by WHO, brings accumulating concerns and mental 
burden to patients. Yet, clofazimine-induced skin pig-
mentation (CISP) has not been well investigated.
Design/Methods: In two cohorts, we prospectively col-
lected opisthenar images of MDR-TB patients before, 
during and 2 years after the Cfz-containing treatment 
from 144 participants. We employed the Multi-Scale 
Retinex with Color Restoration (MSRCR) algorithm for 
the opisthenar image normalization, analyzed the opis-
thenar skin color evolution and built the corresponding 
evolution model. Simultaneously, depression and anxi-
ety were compared and analyzed for the Cfz-containing 
and Cfz-free participants.

Results: Skin pigmentation is an unavoidable trend in 
patients of all ages, although most of patients will re-
turn to normal skin colour after about one year. The 
pigmentation is mainly reflected in the enhanced ability 
to absorb green light, while the ability to absorb blue 
and red light is reduced, but with different appearance 
phenotypes in different age groups. The built unified 
CISP model achieved better prediction performance 
with mean absolute error of 7.5/6.5, 15.6/15.3 and 
15.8/10.6 for treatment/recover period in red, green and 
blue colour channels, respectively. The incidences of 
depression and anxiety in all participants were 38.36% 
and 44.44%. However, there is no significant difference 
between Cfz-containing and Cfz-free groups.

Fig 1. MSRCR normalized opisthenar images series 
examples with different ages during taking Cfz and 
after withdrawal Cfz (+) for patients with different 
ages (up to down: <30, 30-40, 40-50, 50-60, ≥60), 
respectively.

Conclusions: Opisthenar skin colour of MDR-TB pa-
tients on Cfz constantly turned darker till Cfz was 
stopped, and return to almost normal colour 1 year after 
treatment completion. Cfz or the pigmentation it causes 
did not significantly increase the depression or anxiety.
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OA07 Treatment outcome of all  
oral-short course regimens for RR.TB 

OA07-248-15 All-oral short regimens 
provided by self-administered treatment 
delivery are feasible, safe and effective: 
experience from Kandahar, Afghanistan 

A. Mesic,1,2 S. Ishaq,3 M.P. Thandar,4 T. Azizi,3 
A. Mureed,3 T.J. Billiew,5 W. Hatam,5 K. Keus,1 
A. Tommy,3 1Medecins Sans Frontieres, Public Health, 
Amsterdam, Netherlands, 2Institute of Tropical Medicine 
Antwerp, Clinical Science, Antwerpen, Netherlands, 
3Medecins Sans Frontieres, Medical Department, 
Kandahar, Afghanistan, 4Medecins Sans Frontieres, 
Medical Department, Yangon, Myanmar, 5Medecins Sans 
Frontieres, Medical Department, Kabul, Afghanistan. 
e-mail: anitamesic@gmail.com

Background: To provide care for people with rifampi-
cin-resistant tuberculosis (RR-TB) in unstable settings, 
where access to care is limited, improved treatment regi-
mens and person-centered models of care need to be ap-
plied. In the period of 2019-2022 Médecins Sans Fron-
tières studied safety and effectiveness of nine months 
all-oral short treatment regimens for RR-TB in Kanda-
har, Afghanistan. We describe our model of care and 
present 12 months post-treatment outcomes.
Design/Methods: A single arm clinical trial was con-
ducted. Standardized short (9 months) regimens were 
designed for all population groups: all ages, pregnant 
women and regardless of fluoroquinolone resistance. 
Regimens were composed of bedaquiline, levofloxacin, 
linezolid, clofazimine and pyrazinamide. 
Delamanid and cycloserine were used in case of age lim-
itation for bedaquiline or fluoroquinolone resistance. 
Ambulatory care was provided, unless clinically indi-
cated hospitalization. Self-administered treatment was 
offered to all participants in the ambulatory care.
Results: We enrolled 115 participants with RR-TB, 
77 (67%) adults and 38 (33%) age < 19 years old. 87 
(76%) originated from outside of Kandahar, requiring 
long travel time to reach RR-TB care. Fluoroquinolone 
resistance was assessed in 52/115 (45%) participants 
with 25/52 (36%) being infected with fluoroquinolone-
resistant strain. Majority, 100/115 (87%), were treated 
ambulatory with self-administered treatment at home, 
throughout the follow up period. Treatments were in 
general well tolerated. 
However, we observed 18 serious adverse reactions oc-
curring among 14/115 (12.2%) participants. Treatment 
success was achieved in 103/115 (90%), five (4%) par-
ticipants died, six (5%) failed (none was bacteriological 
failure) and one (1%) was lost to follow-up. 
During the 12 months post-treatment period one par-
ticipant died, two were lost to follow-up and among re-
maining 100 none was diagnosed with TB disease recur-
rence.

Conclusions: Shorter, safer all-oral regimens for RR-TB 
combined with innovative models of RR-TB care that 
emphasize person-centeredness improve access to care 
and treatment outcomes in the most challenging envi-
ronments.

OA07-249-15 Comparison of all-oral 
39-weeks treatment regimen for  
rifampicin-resistant tuberculosis with 
bedaquiline for 24 and 39 weeks 

E. Gurbanova,1 N. Yatskevich,2 H. Hurevich,2 
V. Solodnikova,2 D. Viatushka,2 A. Yedilbayev,1 
O. Korotych,1 A. Skrahina,2 1WHO Regional Office 
for Europe, Joint Infectious Diseases Unit, Copenhagen, 
Denmark, 2Republic Scientific and Practical Centre for 
Pulmonology and Tuberculosis, Tuberculosis, Minsk, 
Belarus. e-mail: alena.skrahina@gmail.com

Background: Modified shorter all-oral bedaquiline-con-
taining treatment regimens (mSTR) under operational 
research conditions were introduced in Belarus since 
2018. Objective: To compare the initial outcomes of 
mSTR with bedaquiline for 24 and 39 weeks.
Design/Methods: This was a prospective cohort study 
of standardized regimen containing bedaquiline (Bdq), 
levofloxacin (Lfx), linezolid (Lzd), clofazimine (Cfz) and 
Cycloserine (Cs) with total duration of 39 weeks. Co-
hort I received Bdq for 24 weeks and Cohort II for 39 
weeks. Study population included laboratory-confirmed 
pulmonary rifampicin-resistant (RR) and fluoroquino-
lone-sensitive patients.
Results: A total of 469 patients received mSTR, with sig-
nificant difference between cohorts found related to age 
and history of alcohol abuse (Table 1). Treatment suc-
cess at the end of treatment was achieved in 90% (200 
out of 222) in Cohort I and 91% (225 out of 247) in 
Cohort II. No significant difference in the initial treat-
ment success was identified in the multivariate analysis 
(aOR=1.33, 95%CI 0.70-2.51,p=0,71).

Cohort I, n (%) Cohort II, n (%) P-value*

Total enrolled 222 (100%) 247 (100%) -

Male 172 (77%) 195 (79%) 0.70

Age, mean (standard deviation) 44 (+/-13.0) 47 (+/-12.5) 0.02

Mean BMI mean (standard deviation) 21.7 (+/-3,6) 21,7 (+-3,6) 0.91

Sputum smear positive at baseline 79 (36%) 104 (42%) 0,15

HIV-positive 13 (6%) 14 (6%) 0.93

HCV-positive 23 (10%) 23 (9%) 0.70

Alcohol abuse in anamnesis 66 (30%) 110 (45%) <0.001

Cavities
Monolateral
Bilateral

79 (35%)
42 (19%)
37 (17%)

89 (36%)
59 (24%)
30 (12%)

0,91
0,19
0,17

*T-test used for calculation of the difference between groups

Table 1. Baseline characteristics of  patients on 
bedaquiline-containing mSTR.
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Conclusions: Modified shorter all-oral regimen for RR-
TB significantly improves treatment success with either 
duration of the use of bedaquiline for 24 and 39 weeks. 
Further analysis of the final treatment outcomes after 
12 months follow-up is needed to compare the sustained 
treatment success.

OA07-250-15 All-oral, short-course  
regimens for patients with multidrug-
resistant and pre-extensively drug-resistant 
TB in a high-burden country: A multicentre 
prospective cohort study 

L. Fu,1 G. Deng,1 1Shenzhen Third People’s Hospital, 
National Clinical Research Center for Infectious Disease, 
Southern University of Science and Technology, Division 
Two of Pulmonary Diseases Department, Shenzhen, China. 
e-mail: flk1981@qq.com

Background: Long, ineffective, and toxic regimens hin-
der the treatment of patients with multidrug-resistant 
tuberculosis (MDR-TB) and pre-extensively drug-resis-
tant tuberculosis (pre-XDR-TB).
Design/Methods: We conducted a multicenter cohort 
study and prospectively evaluated the safety and efficacy 
of three regimens for 9 months. 
Regimen A [bedaquiline (Bdq)-linezolid (Lzd)-moxiflox-
acin (Mfx)-cycloserine (Cs)-pyrazinamide (Pza)] and 
Regimen B [Lzd-Mfx-Cs-clofazimine (Cfz)-Pza] were 
for MDR-TB. 
Regimen C [Bdq-Lzd-Cs-Cfz-Pza] was for pre-XDR-
TB. The primary endpoint was the occurrence of an 
unfavorable outcome within 12 months after the end of 
treatment.
Results: A total of 104 patients were included in the 
analysis population. At 12 months after the end of treat-
ment, 5 patients were not assessable; of the remaing 99 
participants, 7 (7.1%) had an unfavorable outcome, and 
92 (92.9%) had a favorable outcome. The 7 participants 
with unfavorable outcomes included 2 deaths, 4 with 
treatment failure, and 1 loss to follow-up. Culture con-
version was 82.5% (80/97) at month 2 and 97.9% (94/97) 
at month 6. Adverse events (AEs) causing drug adjust-
ment occurred in 69.2% (72/104) of participants, mainly 
due to Lzd and Pza. A QT interval prolongation of ≥ 500 
ms occurred in 5.8% (6/104) of participants.

Variable A B C Total
Disposition of participants

Underwent assignment 34 46 24 104
Were considered not assessable 1 4 0 5

Were included in primary outcome 
analysis 33 42 24 99

Favorable outcome 32 (97.0) 40 (95.2) 20 (83.3) 92 (92.9)
Unfavorable outcome 1 (3.0) 2 (4.8) 4 (16.7) 7 (7.1)

Dead 0 0 2 2
Failed 0 2 2 4

Lost to follow-up 1 0 0 1

Conclusions: For MDR-TB and pre-XDR-TB patients, 
three tailored short-course all-oral regimens with 5 
drugs for 9 months were satisfactory in terms of the pri-
mary efficacy outcome. The majority of the AEs were 
manageable and reversible.

OA07-251-15 Outcomes of short oral 
treatment for rifampicin-resistant TB among 
children aged ≤15 years in Kandahar, 
Afghanistan 

A. Mesic,1,2 S. Ishaq,3 M.P. Thandar,4 T. Azizi,5 
A. Mureed,5 T.J. Billiew,6 W. Hatam,6 A. Tommy,5 
K. Keus,1 1Medecins Sans Frontieres, Public Health, 
Amsterdam, Netherlands, 2Institute of Tropical Medicine 
Antwerp, Clinical Science, Antwerpen, Netherlands, 
3Medecins Sans Frontieres, Medical Department, 
Kandhar, Afghanistan, 4Medecins Sans Frontieres, 
Medical Department, Yangon, Myanmar, 5Medecins Sans 
Frontieres, Medical Department, Kandahar, Afghanistan, 
6Medecins Sans Frontieres, Medical Department, Kabul, 
Afghanistan. e-mail: anitamesic@gmail.com

Background: In 2018 World Health Organization rec-
ommended to pilot all-oral short regimens for treatment 
of rifampicin-resistant tuberculosis (RR-TB). Children 
are often excluded from innovative approaches until 
enough evidence about effectiveness and safety is gath-
ered. Provision of RR-TB care in a context of Afghani-
stan requires person-centered approach for everyone, 
including children. 
The cornerstones of this approach are all-oral, short, 
and safe treatment regimens delivered by family sup-
ported self-administration, as most of the participants 
have to travel long distances to reach RR-TB care. We 
describe outcomes of short oral regimens for RR-TB 
among children age of 15 years or younger.
Design/Methods: Médecins Sans Frontières conducted 
a one arm clinical trial to study effectiveness and safety 
of nine months oral regimens for RR-TB in the period 
of 2019-2022. 
The regimens consisted of bedaquiline, levofloxacin, li-
nezolid, clofazimine and pyrazinamide. Delamanid and 
cycloserine were used in case of age limitation for beda-
quiline or fluoroquinolone resistance.
Results: We enrolled 28 children age <=15 years, 24/28 
(86%) of whom were detected by contact tracing. In 
18/28 (64%) RR-TB disease was bacteriologically con-
firmed and 17/28 (61%) were infected with fluoroquino-
lone-resistant strains. 
Three children were hospitalized due to severe clinical 
condition at baseline, 25/28 (89%) were treated ambu-
latory by family supported self-administered treatment 
delivery. 
We observed 78 episodes of adverse events among 22/28 
children (79%). No serious adverse reaction was report-
ed. Treatment success was achieved by 25/28 (89%), one 
(3.6%) experienced clinical treatment failure and two 



S80 Oral abstract sessions,  Wednesday,  15  November

(7.1%) children died due to co-morbidities. Children 
were followed for 12 months post-treatment and none 
was diagnosed TB with recurrence.
Conclusions: Our study demonstrated that family sup-
ported self-administered treatment of short oral regi-
mens for RR-TB was feasible, effective and safe in Af-
ghanistan context. Children should receive the best pos-
sible care for RR-TB, which requires programmes not 
to delay use of innovative approaches for this specific 
population.

OA07-252-15 Long-term outcomes in 
STREAM Stage 2: A phase 3 trial in 
rifampicin-resistant TB 

R. Goodall,1 on behalf of the STREAM Collaborators 
1University College London, MRC Clinical Trials Unit 
at UCL, London, United Kingdom of Great Britain and 
Northern Ireland. e-mail: ruthgoodall@gmail.com

Background: STREAM Stage 2 was a randomised non-
inferiority trial comparing two bedaquiline-containing 
regimens for rifampicin-resistant tuberculosis (RR-TB), 
one 9-month fully oral and one 6-month injectable-
containing regimen, to a 9-month injectable-containing 
control.
Design/Methods: Primary results, 76 weeks post-ran-
domisation, demonstrated that both intervention regi-
mens had superior efficacy to the control. All participants 
were subsequently followed to 132 weeks for assessment 
of safety and mortality. To complete follow-up within a 
predetermined time scale efficacy assessments beyond 
30/11/2021 were censored; the efficacy analysis reported 
is based on the 80% with follow-up to week 132.
A participant’s long-term outcome was classified as un-
favourable if they were unfavourable at Week 76, started 
any RR-TB treatment or died between their Week 76 
and last efficacy visit, or had a positive culture from one 
of their two most recent specimens. A participant with-
out a culture result at last visit, having not otherwise 
been classified as unfavourable, was regarded as non-
assessable if their last two cultures, from specimens on 
separate occasions, were negative.
Results: Only five new unfavourable efficacy outcomes 
occurred; two participants received additional treatment 
(one Oral, one 6-month) and three died (two Oral, one 
Control). In the uncensored population at 132 weeks 
19.9% (28/141) Oral and 32.9% (47/143) Control had 
an unfavourable outcome (p=0.013), 10.7% (12/112) 
6-month and 33.9% (38/112) concurrent Control 
(p<0.001).
A grade 3 or higher adverse event occurred in 54% 
(113/211) Oral, 59% (84/143) 6-month and 57% 
(115/202) Control participants. Brock grade 3-4 treat-
ment emergent hearing loss was reported in 3% Oral, 
3% 6-month and 8% Control participants. All-cause 
mortality by 132 weeks was 5.2% Oral, 1.4% 6-month 
and 4.0% Control.

Conclusions: The bedaquiline-containing regimens 
maintained significantly better long-term efficacy and 
grade 3-4 hearing loss was less common than on Con-
trol. There was no evidence at week 132 follow-up of in-
creased mortality in participants allocated bedaquiline.

OA07-253-15 Treatment outcomes  
with a shorter all-oral regimen for  
rifampicin-resistant tuberculosis in a 
programmatic setting: interim analysis  
from the SHIFT-TB cohort 

J.AM. Stadler,1,2 N. Mtwa,3 C. Hayes,4 R. Warren,5  
G. Meintjes,6,2 S. Wasserman,6,2 1Department of 
Medicine, University of Cape Town, Cape Town, South 
Africa, 2Wellcome Centre for Infectious Diseases Research 
in Africa, University of Cape Town, Cape Town, South 
Africa, 3Nkqubela TB Hospital, Department of Health, 
Eastern Cape Provincial Government, East London, South 
Africa, 4Port Elizabeth TB Laboratory, National Health 
Laboratory Service, Gqeberha, South Africa, 5DSI-NRF 
Centre of Excellence for Biomedical Tuberculosis 
Research/South African Medical Research Council 
Centre for Tuberculosis Research, Division of Molecular 
Biology and Human Genetics, Faculty of Medicine and 
Health Sciences, Stellenbosch University, Cape Town, 
South Africa, 6Division of Infectious Diseases and HIV 
Medicine, Department of Medicine, University of Cape 
Town, Cape Town, South Africa. 
e-mail: attie.stadler@gmail.com

Background: In 2018, the South African National Tu-
berculosis (TB) Programme introduced a modified all-
oral short-course regimen (SCR) for most patients with 
rifampicin-resistant (RR)-TB, substituting linezolid for 
ethionamide in the standardised World Health Orga-
nization (WHO)-recommended 9–11-month regimen. 
This regimen has not been evaluated in clinical trials, 
and its effectiveness has not been rigorously studied.
Design/Methods: A prospective observational cohort 
study was conducted to evaluate the safety and ef-
fectiveness of the SCR in a programmatic setting. 260 
consecutive patients ≥15 years old with bacteriologi-
cally-confirmed pulmonary RR-TB starting the SCR 
were enrolled from a TB referral facility in the Eastern 
Cape Province, starting January 2021. Interim results 
of clinical and bacteriological outcomes in participants 
through 12 months of follow-up are reported. Treat-
ment outcomes were assigned using the 2020 WHO out-
come definitions.
Results: Of 146 included participants, 60% (87) were 
male, 66% (96) were HIV-positive, and 18% (27) had 
baseline resistance to second-line agents, including 13% 
(19) with quinolone resistance. Treatment outcome with 
the SCR was unfavourable in 62% (90): 30% (43) failed 
treatment, 12% (17) died, 18% (27) were lost to follow-
up and 2% (3) were unevaluable. Reasons for treatment 
failure are shown in Table 1. Of 124 (86%) participants 
with a positive baseline culture, the proportion with cul-
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ture conversion at 30, 60, and 90 days of treatment were 
58%, 90% and 94%, respectively; overall median time 
to culture conversion (TTCC) was 28 days (95% confi-
dence interval (CI): 25-30). TTCC was similar between 
groups with and without additional baseline resistance 
(HR=0.60, 95% CI: 0.36-1.01; restricted mean survival 
time difference: 7.6 days, 95% CI: -3.2-18.4).

Favourable (Treatment success) 56 (38.4)

Cured or Treatment completed 56 (38.4)

Unfavourable 90 (61.6)

Treatment failed 43 (29.5)

Lack of culture conversion
Culture reversion
Additional acquired resistance
Change of ≥ 2 SCR agents or switch to a long, individualised regimen

-
1/43
1/43

41/43

Baseline resistance not compatible with SCR
Adverse drug reaction
Extensive lung disease on CXR
Poor clinical response
Extrapulmonary TB
Previous exposure to 2nd-line drugs in SCR

22/41
5/41
8/41
3/41
2/41
1/41

Died 17 (11.6)

Lost to follow up 27 (18.5)

Not evaluated 3 (2.1)

Table 1: Clinical outcomes with the modified South 
African short course regimen.

Conclusions: In a programmatic setting, a third of pa-
tients starting the modified South African SCR required 
switching to individualised regimens. However, culture 
conversion was rapid and bacteriological failure was 
rare. A standardised regimen that is less affected by qui-
nolone resistance is needed.

OA07-254-15 Implementation of the BPaL 
regimen in Ukraine - from operational 
research to programmatic implementation 

O. Medvedieva,1 E. Gurbanova,2 K. Blondal,3 
O. Zaitseva,4 O. Nesterova,5 N. Lytvynenko,6 S. Tyaglo,7 
V. Glynenko,8 O. Tsapyk,9 A. Butko,10 A. Pirog,11 
I. Terleieva,1 1State Institution “Public Health Center of 
the Ministry of Health of Ukraine”, TB Management and 
Counteraction Department, Kyiv, Ukraine, 2euro-WHO, 
Department of Pulmonology, Baku, Azerbaijan, 3euro-
WHO, Department of Pulmonology, Reykjavik, Iceland, 
4State Institution “Public Health Center of the Ministry 
of Health of Ukraine”, Department of TB Prevention 
and Control, Kyiv, Ukraine, 5State Institution “Public 
Health Center of the Ministry of Health of Ukraine”, 
Department of Research, Kyiv, Ukraine, 6National Institute 
of Phthisiology and Pulmonology named by F.G. Yanovsky, 
DR-TB, Kyiv, Ukraine, 7Kharkiv regional TB center, 
Department of TB, Kharkiv, Ukraine, 8Sumy Regional TB 
center, Department of DR TB, Sumy, Ukraine, 9Kirovohrad 
regional TB center, Department of DR TB, Kirovohrad, 
Ukraine, 10Poltava regional TB center, Department of DR 
TB, Poltava, Ukraine, 11Zaporizhzhia Regional TB center, 
Department of TB, Zaporizhzhia, Ukraine. 
e-mail: o.medvedieva@phc.org.ua

Background: Treatment success for pre-extensively resis-
tant (XDR)/XDR-TB with longer regimens in Ukraine is 
only 62,9%. In war conditions, the risk of interruption 
from longer treatment is much higher due to population 
migration, destroyed infrastructure, constant rocket at-
tacks, the outflow of personnel, and barriers to access 
to medical care.
Design/Methods: Prospective study in one cohort of 
pre-XDR/XDR-TB patients to asses the effectiveness of 
BpaL.
Results: All bacteriologically confirmed rifampicin-
resistant cases registered in 22 out of 25 regions of 
Ukraine (excluding temporarily occupied regions) dur-
ing July 2022 - February 2023 were screened for inclu-
sion in the study. 

Figure 1. Enrolment flow diagram, operational research 
on BPaL in Ukraine, 2022 – 2023
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Out of 1024 patients screened, 358 were enrolled in 
the study (Figure 1), 65 (18%) successfully completed 
treatment, 276 (77%) were still on treatment, and 5 
(1,4%) lost to follow-up registered. Out of 245 patients 
who completed three months of treatment, 196 (80%) 
reached culture conversion.
Background and challenges to implementation: Treat-
ment success for pre-extensively resistant (XDR)/XDR-
TB with longer regimens in Ukraine is only 62,9%. In 
war conditions, due to population migration, destroyed 
infrastructure, constant rocket attacks, outflow of per-
sonnel and barriers to access to medical care, the risk of 
interruption from longer treatment is much higher.
Intervention or response: Prospective study in one co-
hort of pre-XDR/XDR-TB patients to asses effective-
ness of BpaL.
Results/Impact: All bacteriologically confirmed rifam-
picin-resistant cases registered in 22 out 25 regions of 
Ukraine (excluding temporarily occupied regions) dur-
ing July 2022-February 2023 were screened for inclu-
sion to the study. Out 1024 patients screened 358 were 
enrolled in the study (Figure 1), 65 (18%) successfully 
completed treatment, 276 (77%) were still on treatment 
and 5 (1,4%) loss to follow-up registered. Out of 245 
patients completed 3 months of treatment, 196 (80%) 
reached culture conversion.

Conclusions: BPaL shows high early efficacy. In January 
2023, Ukraine started the programmatic implementa-
tion of BPaL based on experience from this study and 
WHO recommendations.

OA07-255-15 Effectiveness and safety of 
varying doses of linezolid with bedaquiline 
and pretomanid in adults with pre-
extensively drug-resistant pulmonary TB 

C. Padmapriyadarsini,1 C. Jain,2 V. Oswal,3  
M. Muthuvijayalakshmi,4 S. Kumar,5 N. Singla,6  
B. Ramraj,1 J. Dave,7 K. Shanmugapriya,1 J. Jaju,8  
R. Kumar,9 M. Parmar,10 1National Institute for 
Research in Tuberculosis, Clinical Research, Chennai, 
India, 2Sarvodaya Charitable Trust Hospital, 
Pulmonology, Mumbai, India, 3Shatabdi Municipal 
Hospital, Chest Medicine, Mumbai, India, 4National 
Institute for Research in Tuberculosis, Statistics, Chennai, 
India, 5S. N. Medical College, TB and Chest Diseases, 
Agra, India, 6National Institute for Tuberculosis and 
Respiratory Diseases, DR-TB Centre, New Delhi, India, 
7Government Medical College, Respiratory Medicine, 
Bhavnagar, India, 8The UNION, iDEFEAT TB Project, New 
Delhi, India, 9Ministry of Health & Family Welfare, Central 
TB Division, New Delhi, India, 10World Health Organisation 
- Country Office for India, DR TB, New Delhi, India. 
e-mail: padmapriyadarsi.nic@icmr.gov.in

Background: The recently recommended shorter regimen 
of Bedaquiline(Bdq)-Pretomanid(Pa)-Linezolid(Lzd) is 
expected to improve the treatment outcome of highly 
drug-resistant tuberculosis. However, the appropriate 
dose and duration of Lzd, especially in co-morbidity 
like malnutrition, is not clear.
Design/Methods: A pragmatic multicentric clinical trial 
at nine sites in India enrolled adults with pre-extensively 
drug-resistant and non-responsive/intolerant multidrug-
resistant pulmonary TB and randomized them to re-
ceive Bdq and Pa for 26 weeks, with daily Lzd(600mg) 
for 26 weeks (arm1) OR Lzd(600mg) for 9weeks then 
LZD(300mg) for 17 weeks (arm2) OR Lzd(600mg) for 
13 weeks then Lzd(300mg) for 13 weeks (arm3). 
Primary outcome of trial is relapse-free cure at 48-weeks 
post-treatment. We are presenting the interim analysis 
of efficacy and safety done after 33% of total sample 
size (400) completed 26 weeks of treatment.
Results: In preliminary report of 125 patients, 70(56%) 
were females with mean age of 31years and mean weight 
46.9 kg. Seven were culture negative at baseline and not 
included in further analysis. 
Of the 118 patients, 112(95%) culture converted by 26 
weeks – 40/40(100%) in arm 1, 36/39(92%) in arm 2 and 
36/39 (92%) arm 3. 
There were two bacteriological failures in arm2; one 
clinical failure due to adverse event (AE) in arm3; 11 
SAEs (arm1-two, arm2-five and arm3-four) including 3 
deaths (arm2-one and arm3-two). 
Of the 514 AE, there were 20, 12 and 12 episodes of my-
elosuppression and 15, 7 and 9 episodes of peripheral 
neuropathy in arm1, arm2 and arm3 respectively. Ma-
jority of AEs were of grade 1/2 and resolved with symp-
tomatic management.
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System Arm 1 Arm 2 Arm 3 Total
* Investigations 108 95 108 311
Gastrointestinal 16 13 16 45
Peripheral Nervous System 15 7 9 31
General** 9 5 5 19
Musculoskeletal 8 6 4 18
Skin 5 4 6 15
Cardio Vascular system 6 2 4 12
Central Nervous System 1 3 2 6
Eye 2 2 2 6

Conclusions: Favourable outcome of >90% was seen 
with all three Bdq-Ptm-Lzd arms. Lower incidence of 
Lzd-associated toxicity was reported in groups that had 
structured reduction to 300mg after 9-13 weeks. Close 
monitoring to identify and treat AEs early is essential. 
Overall risk–benefit ratio should be evaluated before fi-
nalizing Lzd dose in shorter regimens.

OA08 How media can shape the message 

OA08-256-15 Exploring children-friendly 
communication on TB with age-appropriate 
information products 

O. Pavlova,1 Y. Subbotin,1 V. Polunya,1 E. Kuvshinova,2 
O. Pazinich,2 K. Pavlova,2 T. Barnard,3 A. Bogdanov,1 
K. Gamazina,1 G. Dravniece,1 1PATH, Ukraine, Kyiv, 
Ukraine, 2Convictus, Ukraine, Kyiv, Ukraine, 3USAID, TB 
and Infectious Diseases, Kyiv, Ukraine. 
e-mail: gdravniece@path.org

Background and challenges to implementation: Strate-
gies for reaching children with age-appropriate infor-
mation on TB have been needed for many years. This 
was highlighted again in the 2022 Assessment[GD1] on 
Children with TB needs in Ukraine conducted by people 
with TB, which indicated that the lack of clear, friendly, 
and digestible TB information for youngsters, their par-
ents, and caregivers led to increased stigma.
Intervention or response: Building on the 2022 assess-
ment findings, the STBCEU project, with the Stop TB 
Partnership, launched an initiative to develop creative, 
child-friendly, age-appropriate information products. 
These included a coloring book depicting a quest for 
learning TB basics and healthy behaviors, as well as a 
three-part colorful cartoon series for very young chil-
dren. The project was guided by a TB specialist, psy-
chologist, and artist. The book, to be used with guid-
ance from a parent or nurse, has helped build trust and 
communicate sensitive TB-related information using 
entertaining, non-stigmatizing messages and images.
Results/Impact: After the initial coloring book was re-
leased on television and social media and distributed 
to 100 school libraries throughout Ukraine, the book’s 

popularity surged, leading to a huge demand for TB 
educational tools for schools, preschools, and TB and 
public health facilities. An additional 5000 copies were 
distributed to social workers and another 5000 to TB 
health facilities. These were used in community- and 
facility-based TB education sessions with children and 
parents. The materials were also distributed through 
social media (Facebook, YouTube), making them ac-
cessible throughout the country. An evaluation to assess 
changes in knowledge about TB among target popula-
tions is planned.

Figure. TB education sessions with children and 
parents.

Conclusions: Age-appropriate, positive learning materi-
als motivate children to develop healthy skills, increase 
knowledge about TB and reduce stigma towards people 
affected by the disease.
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OA08-257-15 Incentives as an effective TB 
communication tool: A case study of KNCV 
Nigeria’s Facebook page 

O. Kene-Eneh,1 T. Okasime,1 M. Meribe,1 
O. Chukwuogo,2 A. Azege,3 A. Obinna-Nnadi,4 
D. Nongo,4 B. Odume,5 M. Sheshi,1 1KNCV Nigeria, 
Communications, Federal Capital Territory, Nigeria, 
2KNCV Nigeria, Programs, Federal Capital Territory, 
Nigeria, 3Media, Health and Rights Initiative of Nigeria, 
Communications, Federal Capital Territory, Nigeria, 4USAID 
Nigeria, Program Office, Federal Capital Territory, Nigeria, 
5KNCV Nigeria, Management, Federal Capital Territory, 
Nigeria. e-mail: oeneh@kncvnigeria.org

Background: The power of incentives is immense, and it 
is a hidden force that can make human beings feel appre-
ciated and convinced to shape their behavior to a certain 
level.
This is a study on the usefulness of incentives in driving 
effective TB awareness messages on social media during 
a KNCV Nigeria-supported online Radio program TB 
Tori (Story).
Design/Methods: A comparative study of the reach and 
response to TB awareness questions and answers pub-
lished by the communication team with incentives such 
as free airtime gifts during a Radio program titled The 
TB Tori, versus other TB posts published without incen-
tives.
Responses on KNCV Nigeria’s Facebook page were 
tracked and categorized under reach, comments, and 
health-seeking questions. The period reviewed was May 
– October 2021.
Results: From September to October 2021, 8 questions 
with a free Airtime gift to any mobile network to be 
given to listeners that provided accurate answers to 
questions on TB were published on KNCV Nigeria’s 
Facebook page. These posts reached 5,192 persons, 155 
persons liked the post, 177 comments on the answer to 
the TB Tori question of the day, and 5 inbox messages 
inquiring to get help when one dials the TB hotline 3340. 
From May to June 2021 10 TB posts were published on 
KNCV Nigeria’s social media pages without an incen-
tive, 2,428 persons were reached, and 66 people liked 
the posts with six (6) comments and (0) inbox messages. 
When incentives were used two times more people were 
reached.
Conclusions: From the results gathered from KNCV Ni-
geria’s Facebook page interactions, incentives have been 
seen to be a very effective tool in improving the reach 
of TB awareness creation messages. This approach is 
recommended to increase interactions and engagement 
in radio programs creating awareness for TB and other 
diseases of public health concerns in Nigeria.

OA08-258-15 Digital behavioural change 
campaign to increase TB awareness during 
the COVID-19 pandemic 

T. Hutanamon,1 N. Nurliyanti,2 1Stop TB Partnership 
Indonesia, Partnership and Development, South Jakarta, 
Indonesia, 2Stop TB Partnership Indonesia, Monitoring and 
Evaluation, South Jakarta, Indonesia. 
e-mail: nurliyanti@stoptbindonesia.org

Background and challenges to implementation: Tuber-
culosis notifications dropped over 20 percent from 2019 
to 2021 during the pandemic. Community outreach and 
contact investigation that enabled education about TB 
were disrupted. 
Thus, when physical mobility was limited and a new 
disease with similar symptoms emerged, a digital mass 
campaign was needed to reach people with prolonged 
coughs to get checked for TB.
Intervention or response: 
STPI implemented a digital behavioral change com-
munications campaign in 2 high TB burden provinces 
targeting 15-39 years old based on a survey, FGD with 
the target audience, and a consultation with NTP and 
TB experts. The ‘141 Cek TBC’ campaign message is 
“14 days of persistent cough? 1 solution, go check to the 
doctor immediately”. 
In February-August 2022, STPI developed 1 website, 54 
articles, 19 advertisement banners, 1 PSA, 2 posters, 18 
press releases, 1 webinar, 1 visual interactive page, 440 
social media contents, and 6 contents in a Health e-
Commerce.
Results/Impact: The campaign reached 30.6 million In-
donesians, primarily in Jakarta and West Java or 10.9 
percent of the population. Advertisement banners in the 
news contributed 48 percent and in social media con-
tributed 32.6 percent of the total reach. 
There is a significant increase (28.3%) for awareness 
of coughing for 14 days or more as a symptom of TB 
among 600 respondents. There is no significant change 
in the behavior to access healthcare facilities to address 
coughs for 14 days. 
Nonetheless, a qualitative evaluation described that the 
campaign message was helpful for the target audience to 
beware of cough symptoms and encourage others with 
prolonged coughs to visit healthcare facilities.
Conclusions: Raising TB awareness massively can be 
done effectively and efficiently by optimizing advertise-
ment strategies. Consistent investment for evidence-
based digital campaign is promising to advance behav-
ioral changes from awareness to appropriate action. 
This strategy can support behavioral change needed to 
influence the uptake of TB innovations.
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OA08-259-15 Acceptance of a national 
multimedia TB campaign in Nigeria 

B. Aiyenigba,1 O. Toluwase,1 N. Clement Udobong,2 
J. Edor,1 J. Orkis,3 J. DeNormandie,1 E. Olashore,4 
O. Adebari,5 D. Nongo,6 I. Tweedie,1 1Johns Hopkins 
University Center for Communication Programs, 
Breakthrough ACTION Nigeria, Abuja, Nigeria, 2Interra 
Networks Limited, Tuberculosis Hotline, Abuja, Nigeria, 
3Johns Hopkins University Center for Communication 
Programs, Breakthrough ACTION, Baltimore, United 
States of America, 4John Snow Inc., TB DIAH, Abuja, 
Nigeria, 5National Tuberculosis Leprosy and Buruli Ulcer 
Control Programme, ACSM, Abuja, Nigeria, 6USAID 
Nigeria, HIV and TB Office, Abuja, Nigeria. 
e-mail: tito@ba-nigeria.org

Background and challenges to implementation: Tuber-
culosis knowledge, risk perception and awareness of 
service provision centers remain major drivers for Nige-
ria’s missing TB cases. A systematic Social and Behavior 
Change (SBC) approach was applied to understand driv-
ers and develop a campaign to respond to the determi-
nants contributing to missed TB cases. 
Intervention or response: The Breakthrough ACTION-
Nigeria project is funded by USAID to increase the 
practices of priority health behaviors in public health 
disease including TB. In 2020, the project brought to-
gether stakeholders including implementing partners, 
healthcare providers, patients and caregivers to contrib-
ute to the development and implementation of a strate-
gic campaign to increase awareness and create demand 
for TB services. 
The resulting multimedia and multilingual campaign, 
“Check Am O!”, launched in 2021 to promote prompt 
testing of cough and amplify awareness of Nigeria’s 
national TB hotline. The campaign’s impact was moni-
tored using data from social media analytics, mass me-
dia monitoring and data from the national TB call cen-
ter. 
Results/Impact: After 24 months of implementing the 
campaign, The average number of callers to the nation-
al TB call centre rose from 288 before the campaign to 
11,697 after the campaign, over 70% of whom reported 
learning about the hotline on radio and television. 
Monthly average number of callers referred for TB tests 
increased from 65 to 256. Over 80% of people sampled 
in an omnibus survey reported exposure to the “Check 
Am O!”. 
Social media posts reached 9,122,644 individuals and 
1,434,782 individuals engaged with the 274 contents 
shared on Facebook, Instagram and Twitter.
Conclusions: 
Applying an evidence based and systematic approach to 
developing a multi-channel, multi-language campaign 
provided an opportunity to increase awareness, knowl-
edge, risk perception and behavioral change towards in-
creasing demand for TB services in Nigeria. 

OA08-260-15 Applying a behavioural lens 
to the role of TB counselling in treatment 
journeys: Understanding how storytelling 
impacts people’s behaviour 

P. Shukla,1 Y. Patel,1 S. Papineni,1 C. Joshi,1 A. Shah,2 
V. Pandey,3 R. Singh,4 1World Health Partners, Health, 
New Delhi, India, 2USAID/India, Health Office, New Delhi, 
India, 3World Health Partners, Health, Ahemdabad, 
India, 4World Health Partners, Health, Ranchi, India. 
e-mail: prachi@worldhealthpartners.org

Background and challenges to implementation: Tuber-
culosis (TB) counseling content is widely used by TB 
programs as an intervention to address treatment gaps. 
However, content is often focused solely on didactic 
medical information and does not examine the behav-
ioral aspects conditioned by emotional, cultural, and 
social factors surrounding people’s experiences. 
Despite the deployment of educational content, infor-
mation asymmetry remains, with limited impact on 
people’s ability to cope with their daily experience of 
illness.
Intervention or response: Data collection comprised of 
documenting story-telling narratives to understand the 
implicit factors conditioning people’s behavior. A total 
of 356 individual micro-stories were collected docu-
menting daily activities of TB patients and healthcare 
providers in Surat, Gujarat and Ranchi, Jharkhand. 
Data was analyzed with a behavioral design framework 
that examines the strength of connections between vari-
ables in order to identify conditional patterns.
Results/Impact: Three significant conditions affecting 
patient behavior were identified:
1. Emotional state: Anxiety and guilt had significant 
connections within treatment journey. Guilt was associ-
ated with the perception of disease as a punishment for 
past actions and of being a burden to the family. Anxi-
ety was associated with a mismatch between what is an 
expected recovery vs. actual experience of adverse drug 
reactions that worsen symptoms.
2. Cognitive function: People with TB expressed confu-
sion and an inability to make decisions throughout the 
treatment journey. This condition was attributed to un-
expected changes in physical condition; as well as the 
inability to contextualize chronic TB illness with prior 
illnesses that needed short-term antibiotics. Resulting 
behavior was the substitution or supplementation of TB 
medication.
3. Aesthetic presentation: The experience of specific 
physical changes such as darkening of skin and weight 
loss resulted in specific behavioral patterns contributing 
to treatment experimentation.
Conclusions: TB counseling content should be trans-
formed from treatment literacy information – to be-
havioral communication services delivery designed to 
empower the patient to cope with circumstances and 
therefore treatment success.
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OA08-261-15 Encouraging health-seeking 
behaviour by leveraging the fourth estate  
of democracy – (social) media 

R. Sankar,1 E. Rahman,1 K. Manvi,1 A. Jafri,2 
I.B. Tankha,1 H. Mir,1 D. Chand,3 A. Sharma,3 
C. Misra,3 1Global Health Strategies, Tuberculosis, New 
Delhi, India, 2Global Health Strategies, Nutrition, New 
Delhi, India, 3MSL Group, Communications, Delhi, India. 
e-mail: erahman@globalhealthstrategies.com

Background and challenges to implementation: Health 
communications has experienced democratization 
through social media’s interactive functionality and pop-
ularity. Its application to raise awareness about a major 
public health issue such as tuberculosis (TB) is critical; 
findings from India’s national prevalence study suggest 
that 64% people with TB symptoms did not seek care, 
with many ignoring or not recognizing the symptoms.
Intervention or response: GHS leveraged India’s official 
awareness campaign’s (TB Harega Desh Jeetega) Face-
book page to build knowledge about TB symptoms and 
the availability of services in 292 high-burden districts 
across 13 states in India, for a period of five weeks. GHS 
ran a paid campaign to promote these messages among 
target groups (people aged 15-49). 
Information was packaged in popular formats (short 
videos) and disseminated; based on the analysis of en-
gagement patterns, dissemination strategies were re-
vised.
Results/Impact: The campaign reached 112 million us-
ers; 5.16 million Thruplays (a video watched for more 
than 15 seconds or to completion), and a frequency of 
3.94 (average number of  times users see the ad). 
A majority of responses were appreciative, and shared 
TB-related experiences – a valuable outcome to help 
normalize the disease. Of the total responses, 11% were 
queries related to requests – for doctor referrals, for 
more information on TB, and requests to be contacted. 
Content disseminated in local languages achieved great-
er reach - the Hindi infographic received 31 times more 
responses than its English counterpart.
Conclusions: Paid social media campaigns (especially in 
local languages) help disseminate public health informa-
tion to target populations. Social media analytics helps 
gauge target group responses, helping improve and re-
fine content and dissemination strategies. 
To convert TB awareness to an increase in presump-
tive TB screening, online awareness campaigns may be 
linked to an online database that provides information 
about TB, helps screen symptoms, and links people to 
nearby TB centers.

OA08-262-15 Media engagement in the  
fight against TB: A case for Malawi 
B. Mtotha-Nindi,1 M. Mmanga,1 S. Kanyerere,1  
J. Mpunga,1 D. Sonani,2 1Ministry of Health, 
National TB and Leprosy Elimination Programme, 
Lilongwe, Malawi, 2Ministry of Information, 
Malawi Broadcasting Station, Lilongwe, Malawi. 
e-mail: beatricenindi@yahoo.com

Background and challenges to implementation: End-
ing Tuberculosis (TB) requires multi-sectoral approach. 
Complete and correct information on TB prevention, 
signs and symptoms, and treatment to people is crucial 
in fight against TB. Lack of knowledge creates myths 
and misconceptions which results in stigma against TB 
and ex-TB patients. Media engagement creates aware-
ness on TB transmission, prevention, adherence to 
drugs, access to treatment, and availability of diagnos-
tic equipment in health facilities, hence shaping percep-
tions and influencing policy makers. 
From 2016, Malawi National TB and Leprosy Elimina-
tion Program (NTLEP) started to work in collaboration 
with both national and community, print and online 
(electronic) media houses for TB information dissemi-
nation.
Intervention or response: 
1. Media tours: The program conducted biannual media 
tours to communities for material collection. The fol-
lowing individuals were interviewed, Directors of social 
and health services, TB and Ex-TB patients, local lead-
ers, Miners and Ex-miners, District TB officers, primary 
school teachers and learners, TB volunteers and guard-
ians to TB patients.
2. Media meetings: Reporters, camerapersons and pro-
ducers from selected national and community media 
houses were engaged in the meetings. Participants were 
encouraged to air their stories and develop work plans.
3. Media coverages in different TB and Leprosy meet-
ings, open days including world TB Day commemora-
tion.
4. Airing of  jingles: Contract signing by selected media 
houses for TB programs airings
5. Programs airing: Done by the media professionals.
Results/Impact: Interactions with media professionals 
has resulted to:
1. The number of media houses engaged with the NT-
LEP increased from 3 in 2016 to 35 in 2023
2. An increase in treatment adherence among TB pa-
tients
3. The number of TB stories increased from 13 in 2016 
to 793 in 2022.
Conclusions: Engagement with the media houses has 
resulted in improved working relationship between NT-
LEP and the media fraternity. Malawi National TB and 
Leprosy Elimination Program needs to do the knowl-
edge, altitude and practice survey to assess the impact 
of this intervention.
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OA08-263-15 Indonesia young populations 
and its innovations to increase public 
awareness: a social media approach on TB 

S.A. Maharani,1 D.P. Yunitasari,2 A.I. Alatas,3 
E.R. Firmansyah,4 U.F. Firmansyah,4 M. Johan,2 
1School of Government in Public Policy, Public Policy, 
Bogor, Indonesia, 2Indonesia Muda Untuk Tuberkulosis, 
Public Health, South Jakarta, Indonesia, 3Universitas 
Indonesia, Clinical Microbiology Specialist Program, Faculty 
of Medicine, South Jakarta, Indonesia, 4University of 
Indonesia, Faculty of Medicine, South Jakarta, Indonesia. 
e-mail: anggitasiva@gmail.com

Background and challenges to implementation: Tuber-
culosis (TB) has been a global health problem since de-
cades ago, and the political leaders have been commit-
ted to End TB in 2030. Based on the Global TB Report 
2022 around 2.2 million young people between 15 and 
34 years of age develop TB. 
Moreover, adolescence is a pivotal phase of development 
that combines increased vulnerability to tuberculosis 
with distinct developmental and social traits to produce 
new risks for TB.
Intervention or response: With the TB program mostly 
focusing and prioritizing TB in adults, it is crucial to 
raise TB awareness in young people to prevent the trans-
mission and accelerate the TB elimination. It is recog-
nized that young people experience a challenge in ac-
cessing traditional health services and the internet of-
fers them confidential and convenient access to health 
information. 
One of the social media that is massively used by young 
people in Indonesia is TikTok. A youth TB movement 
organization in Indonesia (IMUT), in collaboration 
with NTP and TikTok Indonesia having a week-long 
campaign in TikTok during National Children Day in 
2021. The campaign is also supported by the 13 medical 
doctor influencers in TikTok and targeted young men 
and women mostly in Java island – a high burden area 
for TB in Indonesia. The campaign was using TikTok 
algorithm and AI for a week with hashtag #LawanTBC. 
The algorithm filters all the content using the hashtag 
with the right information about TB and makes them 
trending for a week.
Results/Impact: The TikTok campaign collaboration 
with TikTok Indonesia resulted in 96 million user en-
gagements. It is supported by the Ministry of Health 
and has engaged more micro influencers who have 
boosted TB awareness.
Conclusions: Health promotion using social media has 
been shown to be a successful strategy, and it can be ac-
cessible by the public, particularly young people, at any 
time and from any location.

OA08-264-15 Using Instagram for social 
media engagement of youth and community 
health officers: Changing the discourse of TB 
in Kangra, India 

R.K. Sood,1 G. Beri,2 Y. Sood,1 A. Sood,3 L.R. Sharma,4 
1National TB Elimination Programme, Department of 
Health and Family Welfare, Govt of Himachal Pradesh, 
Dharamshala, India, 2National Health Mission, Himachal 
Pradesh, Department of Health & Family Welfare, 
Shimla, India, 3CSKHPKV Palampur, Himachal Pradesh, 
College of Community Science, Department of Textiles 
and Apparel Designing, Palampur, India, 4National TB 
Elimination Programme, Department of Health and 
Family Welfare, Govt of Himachal Pradesh, Shimla, India. 
e-mail: dtohpkgr@rntcp.org

Background and challenges to implementation: Insta-
gram is a photo and video sharing social networking 
service, it has rapidly gained popularity among youth, 
In fact, a local survey conducted recently in suburbs 
of Dharamshala, the headquarter of the hill district of 
Kangra, revealed that among social media users aged 
below 30 years of age, Instagram was the first prefer-
ence among 60% users. Content in Instagram is mostly 
reels (short video) and the discourse is not yet on health 
issues.
Intervention or response: We took the opportunity to 
change the discourse on Instagram to TB Elimination. 
We created an Instagram handle in March 23, and shared 
content regularly regarding the TB Awareness campaign 
activity. We had a workshop with 50 youth and nodal 
officers of Red Ribbon Clubs and 2 workshops with 
185 Community Health Officers in the month of March 
2023. 
We also encouraged Youth of Red Ribbon clubs and 
Community Health Officers to create good content on 
TB and post from their own handles.
Results/Impact: The feed which earlier used to consist 
predominantly of dancing videos (reels), changed to 
abundance of Reels with TB Harega Desh Jeetega slo-
gans and theme of this World TB Day Campaign. 
We had over 2k posts from Kangra on the TB Cam-
paign messages. The Instagram handle of District TB 
Elimination Cell Kangra got 462 enthusiastic responses, 
with 462 followers within a month, which is higher than 
303 followers of Central TB Division India- TB Mukt 
Bharat India.
Conclusions: Social media can be leveraged to take the 
message of TB Elimination, spread awareness, stigma 
mitigation, among the young population, and needs to 
be targeted as per local preference of the social media 
platform.
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OA09 Finding the missing children 
with TB 

OA09-265-15 High prevalence of TB among 
children aged <5 years hospitalised with 
severe acute malnutrition in Malawi 
B. Vonasek,1 M. Nyirongo,2 E. McCollum,3 
A. Garcia-Prats,1 T. Mvalo,4,5 1University of Wisconsin 
School of Medicine and Public Health, Pediatrics, Madison, 
United States of America, 2Kamuzu Central Hospital, 
Paediatrics, Lilongwe, Malawi, 3Johns Hopkins School of 
Medicine, Pediatrics, Baltimore, United States of America, 
4University of North Carolina at Chapel Hill, Pediatrics, 
Chapel Hill, United States of America, 5UNC Project-
Malawi, Pediatrics, Lilongwe, Malawi. 
e-mail: tmvalo@unclilongwe.org

Background: Children with severe acute malnutrition 
(SAM) are at high risk for tuberculosis (TB), but ac-
curate TB diagnosis in this population remains elusive. 
The objectives of this study were to define TB preva-
lence in children hospitalized with SAM and to explore 
TB diagnostic strategies in this population.
Design/Methods: This was a prospective observational 
study of children aged 6 to 59 months admitted to Ka-
muzu Central Hospital (Lilongwe, Malawi) with SAM. 
All enrolled children were screened for TB-associated 
signs and symptoms, abnormal chest x-ray (CXR), and 
HIV infection. Those with any abnormality on screen-
ing underwent diagnostic testing with mycobacterial 
culture and Xpert Ultra (Ultra) on gastric aspirate speci-
mens. Stool was collected for Ultra testing. Children 
were followed until discharge from the hospital. CXRs 
were independently interpreted by at least two review-
ers. Absolute numbers and proportions of abnormal 
findings were reported.
Results: From November 2021 to May 2022, 132 children 
were enrolled. Their mean age was 19 months, 27% had 
kwashiorkor, 5% were HIV infected, and 6% were HIV 
exposed. In-hospital mortality was 5%. Under routine 
care, 11 (8%) children were started on TB treatment. 
At least one microbiologic test was positive for 6 (5%) 
children, with the Table showing these results by sample 
and test. 

Table. Summary of  all microbiologic testing results 
for enrolled children with at least one positive 
microbiologic test.

Urine FujiLAM testing will be done in the near future. 
CXRs were available and of adequate quality for remote 
review from 106 children. Of these, 52% were abnormal 
and 25% had findings suggestive of TB.
Conclusions: These results highlight the large burden 
of TB in children hospitalized with SAM in this setting 
and the need to focus intensive case finding efforts in 
this high-risk group. Results suggest an additive yield for 
microbiologic diagnosis with Ultra when both gastric 
aspirate and stool specimens are tested.

OA09-266-15 Development of screening 
and treatment decision algorithms for 
TB diagnosis in children below 5 years 
hospitalised with severe acute malnutrition: 
A diagnostic cohort study 

C. Chabala,1,2 C. Roucher,3 M. Huyen Ton Nu Nguyet,3 
G. Businge,4 B. Nduna,5 K. Chifunda,2 P. Shankalala,2 
V. Mulenga,2 S. Graham,6 E. Wobudeya,4 M. Bonnet,7 
O. Marcy,3 TB SPEED SAM 1University of Zambia, School 
of Medicine, Paediatrics and Child Health, Lusaka, Zambia, 
2University Teaching Hospital, Children’s Hospital, Lusaka, 
Zambia, 3Université de Bordeaux, Bordeaux Population 
Health, Bordeaux, France, 4Mulago National Referral 
Hospital, Makerere University - John Hopkins University Ltd, 
Kampala, Uganda, 5Arthur Davidson Children’s Hospital, 
Paediatrics and Child Health, Ndola, Zambia, 6University of 
Melbourne, Burnet Institute, Melbourne, Australia, 7Institut 
de Recherche pour le Développement, TRANSVIH MI, 
Montpellier, France. e-mail: cchabala@gmail.com

Background: In children with severe acute malnutrition 
(SAM) tuberculosis is frequent, challenging to diagnose, 
and often fatal. We assessed tuberculosis prevalence and 
developed two treatment decision algorithms (TDAs) 
for tuberculosis in these children.
Design/Methods: We enrolled children aged <60 
months hospitalized with SAM in Zambia and Uganda. 
They underwent tuberculosis screening (including con-
tact history), chest X-ray, abdominal ultrasound, Xpert 
MTB/RIF Ultra and culture (respiratory and stool sam-
ples) and were followed-up for 6 months. Tuberculosis 
was defined using the 2015 standard case definition for 
children. 
We used logistic regression to develop diagnostic pre-
diction models for a one-step diagnosis and a two-step 
screening and diagnosis approach, excluding Xpert, 
chest X-ray and abdominal ultrasound from screening. 
We selected models on their discriminative ability (area 
under the receiver operating characteristics curve - AU-
ROC) and parsimony. We derived scores from models 
using WHO-recommended thresholds for sensitivity 
and proposed TDAs.
Results: Of 603 children enrolled - median age 15 (IQR: 
11-20) months, 345 (57.2%) male, and 65 (11.0%) HIV-
infected, TB prevalence was 108/603 (17.9%, [CI 95% 
15.5; 21.7]), 51 (8.5%) children had microbiological 
confirmation, and 104 (17.2%) initiated treatment at a 
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median of 6 (IQR: 2-10) days after inclusion. 75 (69.4%) 
children diagnosed with tuberculosis reported cough 
of any duration, 26 (24.1%) cough >3 weeks and 11 
(10.2%) a TB contact history. 
The one-step diagnostic model (TDA in Figure 1) had 15 
predictors, including Xpert, clinical, radiographic and 
abdominal features, an AUROC of 0.910, and derived 
TDA sensitivity of 85.2% (95%CI 76.9-90.8) and speci-
ficity of 81.6% (95%CI 77.7-84.9). The two-step models 
had AUROCs of 0.750 and 0.912 for screening and diag-
nosis, respectively, and derived combined TDA sensitiv-
ity and specificity of 77.2% and 85.7%.

Figure 1. Proposed one-step diagnosis TDA.

Conclusions: Tuberculosis prevalence was high among 
hospitalized children with SAM. TDAs achieved satis-
factory diagnostic accuracy and could be used to im-
prove diagnosis in this vulnerable group.

OA09-267-15 Increased detection of 
childhood TB through multipronged 
interventions: experience from Bangladesh 

S. Naher,1 S. Kabir,1 M.J. Chisti,2 L. Shahrin,2 
A. Nazneen,1 S. Choudhury,1 S.H.A. Jubayer,1 
A.I. Khan,3 S. Ahmed,1 K.M.S. Towhid,4 
A. Rahman,4 S. Banu,1 1ICDDR,B, Infectious Diseases 
Division, Dhaka, Bangladesh, 2ICDDR,B, Nutrition and 
Clinical Services  Division, Dhaka, Bangladesh, 
3USAID Bangladesh, Sustaining Technical and 
Analytical Resources Project, Dhaka, Bangladesh, 
4Directorate General of Health Services, National 
Tuberculosis Control Program, Dhaka, Bangladesh. 
e-mail: shamsun.naher2@icddrb.org

Background and challenges to implementation: In high 
tuberculosis (TB) burden countries such as Bangladesh, 
10% of all TB cases are estimated to occur in children 
aged under 15 years. However, in Bangladesh, in 2021, 
only 3.4% of all notified individuals with TB were chil-
dren, according to WHO Global TB Report 2022. 
Diagnosing child TB remains a major challenge for sever-
al reasons, namely diagnostic challenges, lack of aware-
ness among healthcare providers, lack of sensitive diag-
nostic tools, lack of community knowledge about TB in 
children, and stigma associated with the disease.
Intervention or response: With an aim to increase child 
TB detection, USAID’s Alliance for Combating TB in 
Bangladesh (ACTB) Activity supported the National 
Tuberculosis Control Programme (NTP), from February 
2021, to design and implement a multipronged interven-
tion - capacity building of healthcare providers, intensi-
fied case finding (ICF) and active case finding (ACF), use 
of new diagnostic tools and awareness raising activities 
in 8 districts of Rajshahi division- and observed a con-
siderable increase in childhood TB detection.
Results/Impact: A total of 228 physicians were oriented 
on child TB in 8 districts of Rajshahi division to improve 
physicians’ diagnostic capacity and confidence. In 2022, 
about 0.6 million children were screened for TB symp-
toms in health facilities and communities through ICF 
and ACF approaches and 10,597 presumptive children 
were identified. 
Among them, 699 children were detected with TB. In 
Rajshahi division, during July to December 2021, NTP 
had reported that children with TB constituted of 3.5% 
of all notified individuals with TB which has increased 
to 5.1% in the same period in 2022.
Conclusions: Increased attention on child TB particu-
larly in TB-endemic areas with limited resources led to 
substantial increase in case detection in the intervention 
areas. This model is recommended for nationwide scale-
up to increase TB diagnosis among children.
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OA09-268-15 Decentralising paediatric TB 
care in the public and private health sector 
across five districts from five states of India: 
lessons learnt 

M. Munne,1 K. Sandeep,2 K. Singh,3 
G. Prem Prakash,4 S. Kumar,5 N. Nigar,6 
1Solidarity and Action Against HIV Infection in India, 
TB, Nagpur, India, 2Solidarity and Action Against HIV 
Infection in India, TB, Hyderabad, India, 3Solidarity and 
Action Against HIV Infection in India, TB and Gender, 
New Delhi, India, 4Solidarity and Action Against HIV 
Infection in India, TB and MCH, New Delhi, India, 
5Solidarity and Action Against HIV Infection in India, 
TB and HIV, Chennai, India, 6Solidarity and Action 
Against HIV Infection in India, TB, Raipur, India. 
e-mail: mayurmunne@saathii.org

Background and challenges to implementation: Pediat-
ric TB accounts for 12% of total incident TB cases in 
India, but only half are notified, with the highest gap in 
the under-five age group. 
Key challenges include underdiagnosis due to clinical 
characteristics, systemic gaps of non-availability of di-
agnostics and trained manpower to perform sample col-
lection (SC) at sub-district facilities, and limited engage-
ment of private sector pediatricians.
Intervention or response: To increase pediatric TB di-
agnosis, SAATHII is implementing a project to decen-
tralise pediatric TB care in five districts across five states 
since May 2022, supported by the USAID-funded Tuber-
culosis Implementation Framework Agreement project 
implemented by JSI Research & Training Institute, Inc. 
Technical support was provided to establish 50 second-
ary-level facilities as pediatric TB hubs (32 public, 18 
private) through: 
a. Onsite sensitisation and provision of SC consumables, 
b. Development of training manual and SOPs, 
c. Training of 37 mentors and 95 hub site staff, 
d. One round of mentorship visits. 
Partnerships were established with at least one radiol-
ogy/pathology lab for X-ray interpretation in each dis-
trict. Service data from hubs were used to strengthen 
care provision.
Results/Impact: During Nov’22 – Mar’23, 550 pediat-
ric presumptive-TB (PR-TB) identified; 77% of them 
got X-rayed, 95% had at least one sample collected of 
which 92% were NAAT evaluated, and 36 (6.5%) were 
diagnosed as TB. 36% of PR-TB and 30% of TB cases 
were among children under-five; 92% and 38% of hubs 
reported at least one pediatric PR-TB and TB case, re-
spectively. 
Sites conducting SC procedures increased by 150%. Ma-
jor challenges include low confidence among providers 
for SC, inadequate parent counselling, and lack of com-
munity awareness initiatives.
Conclusions: Decentralizing pediatric TB care is feasible 
by establishing sub-district level hubs. Instituting coor-
dination structures between child health programs, and 

district-level pediatric TB expert teams from both public 
and private sectors will ensure quality of care and sus-
tainability in each district.

OA09-269-15 Enabling access to innovative, 
child-friendly TB/drug-resistant TB diagnostic 
methods: Introduction of stool testing in 
Ukraine 

L. Skoklyuk,1 O. Diuzheva,1 O. Pavlova,1 A. Barbova,2 
N. Zherebko,1 N. Kampos-Rodriges,3 E. Klinkenberg,4 
A. Bogdanov,1 T. Barnard,5 K. Gamazina,1 
G. Dravniece,1 1PATH, Ukraine, Kyiv, Ukraine, 2Central 
Reference Laboratory for Microbiological Diagnosis of 
Tuberculosis of the Ministry of Health, TB, Kyiv, Ukraine, 
3Public Health Center of the MOH of Ukraine, Sector of 
TB Laboratory Diagnostics of Reference Laboratory, Kyiv, 
Ukraine, 4Connect TB, N/A, The Hague, Netherlands, 
5USAID, TB and Infectious Diseases, Kyiv, Ukraine. 
e-mail: lskoklyuk@path.org

Background and challenges to implementation: Child-
hood TB diagnosis is challenging, especially in children 
younger than five. One-fourth of new TB cases and half 
of retreatment cases in Ukraine have MDR-TB. Treating 
children under five was usually based on the spectrum 
of drug resistance of the source of infection. However, 
the infection source cannot be reliably established in all 
cases.
Intervention or response: STBCEU and the National 
Reference Laboratory (NRL) developed and distributed 
methodological recommendations to detect TB among 
children by testing stool samples with Xpert MTB/
RIF. The project also worked with KNCV Tuberculosis 
Foundation and USAID to share practical experiences 
and develop Ukrainian-language video instructions for 
stool testing. 
To further operationalize stool testing, including use of 
Xpert MTB/RIF Ultra, STBCEU experts adopted a ge-
neric USAID-developed protocol. 
Stool testing using a one-step method was selected and 
used with current diagnostics to increase the proportion 
of bacteriologically confirmed TB cases among chil-
dren. Project and NRL experts provided ongoing men-
toring for clinical and laboratory staff in pilot regions.

Figure 1. Age distribution of  examined children from 
November 2021 to September 2022.
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Results/Impact: Since the start of stool testing in No-
vember 2021, tests have been conducted in all 12 pilot 
regions. 168 tests were conducted, of which 18 (11%) 
were positive. Twenty-five (14.8%) samples from other 
biological materials were positive. Tuberculosis was 
confirmed in eight children due only to stool testing. 
Although children under five were prioritized, children 
over five (60% of tested) who could not produce sputum 
also were tested.
Conclusions: This approach avoids the need to subject 
children to gastric lavage to collect the diagnostic sam-
ple. Early detection of TB and its drug-resistant strains 
in children will allow timely adjustment to provide 
safer and more effective treatment and save more lives. 
Beginning in June 2022, based on updated WHO rec-
ommendations and learning from project’s experience, 
Ukraine’s NTP began promoting the use of stool testing 
throughout the country.

OA09-270-15 Reversing the trend of low 
childhood TB diagnosis in Nigeria: the 
usefulness of stool-based Xpert testing 

O. Chukwuogo,1 B. Odume,1 N. Nwokoye,1 
C. Ogbudebe,1 S. Balogun,1 D. Nongo,2 R. Eneogu,2 
C. Anyaike,3 1KNCV Nigeria, Program, Abuja, Nigeria, 
2USAID Nigeria, HIV/AIDS & TB, Abuja, Nigeria, 3National 
Tuberculosis and Leprosy Control Program, Program, 
Abuja, Nigeria. e-mail: ochukwuogo@kncvnigeria.org

Background and challenges to implementation: TB di-
agnosis in children has remained a challenge. Diagnosis 
being mostly sputum-based has posed a major challenge 
to timely diagnosis of TB in children given the difficulty 
in obtaining spontaneously expectorated sputum. This 
often necessitates the use of respiratory specimens such 
as gastric aspirates, induced sputum, nasopharyngeal 
aspirates, or bronchoalveolar lavage. 
However these procedures are not only invasive but re-
quire resources and special skills and where these are 
unavailable, children who are unable to produce sputum 
are inadvertently denied access to diagnosis.
Intervention or response: KNCV Nigeria on the USAID 
funded TB LON Project introduced the stool based 
Xpert test for Diagnosis of TB in children. Guidelines 
and Standard Operating Procedures (SOPs) were devel-
oped. Laboratory Focal persons were trained on modi-
fied Simple One Step method (SOS) of stool processing, 
Clinicians were sensitized on the availability of Stool 
based Xpert test, a webinar on use of stool for child-
hood TB diagnosis was held for all relevant stakehold-
ers, A you tube video demonstration of the stool test 
method was uploaded for country wide use.
Results/Impact: Stool based Xpert test was received as a 
diagnostic method for childhood TB among laboratory 
Focal persons, Clinicians and other health care workers. 
Across the implementation states, in the 4 quarters of 
2022, a total of 27,825 stool samples were referred for 

GeneXpert testing, all 27,825 (100%) were processed 
and a total of 1242 TB cases TB cases were diagnosed- 
an average TB yield of 4%. There was 18%, 58%, 69%, 
quarterly increase in stool samples processed and a 
53%, 77% and 156% quarterly increase in Childhood 
TB cases diagnosed from stool compared to Q1 2022.

Figure. Childhood TB yield from stool based Xpert 
test.

Conclusions: The use of stool based Xpert improves 
childhood TB diagnosis by providing an alternative to 
respiratory samples which are often difficult to obtain 
in children. These Childhood TB cases would have been 
missed.

OA09-271-15 Clinico-radiological spectrum 
and results of mycobacterial testing of 
cerebrospinal fluid in paediatric tubercular 
meningitis at diagnosis - findings from the 
SURE trial 
S. Sharma,1 SURE Trial Team 1Lady Hardinge 
Medical College, Pediatrics, New Delhi, India. 
e-mail: sharma.suvasini@gmail.com

Background: Tuberculous meningitis (TBM) in children 
causes significant mortality and neurological disability. 
We describe the clinical and neuroimaging characteris-
tics and results of CSF mycobacterial testing of a large 
group of children recruited in the SURE trial, an inter-
national multi-centric trial of TBM treatment.
Design/Methods: SURE is a factorial phase III RCT 
evaluating the non-inferiority for mortality of shorter 
intensive 6-month (high-dose rifampicin/isoniazid, pyr-
azinamide, levofloxacin) vs standard 12- month antitu-
berculosis treatment and superiority of aspirin vs pla-
cebo on neurological disability. 400 children aged <18 
years with TBM are being enrolled in 3 African and 2 
Asian countries. The clinical features and findings of 
neuroimaging (as per local site reporting) and CSF my-
cobacterial testing at baseline are described.
Results: Between 3 March 2021 and 1 March 2023, 177 
children (females [45%], median age 3.5 years [IQR 1.0 
– 8.2]) were enrolled. Five [3%] were HIV infected. Fever 
was the most common symptom at presentation, seen 
in 92%, followed by lack of playfulness/energy (139, 
79%). Seizures and focal neurological signs were pres-
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ent in 83 (47%) and 72 (41%) respectively. At enrolment, 
78 (44%), 70 (40%) and 29 (16%) were TBM stage I, II 
and III respectively. Acid fast bacilli on CSF smear were 
noted in 20 (11.2%). CB-NAAT of CSF detected My-
cobacterium tuberculosis in 39/167 (23.3%) children. 
18/143 (12.5%) revealed showed mycobacterial growth 
on MGIT. The most common neuroimaging abnormali-
ties included pathological meningeal enhancement (56, 
61%), hydrocephalus (51, 55%), infarcts (32, 35%) and 
tuberculomas (31,34%).
Conclusions: The SURE trial has recruited 177/400 chil-
dren, despite diagnostic challenges and severe disrup-
tions caused by COVID; most children were TBM stage 
I/II. Several sub-studies are ongoing, including evalua-
tion of new diagnostic techniques, and follow up MRI 
scans at 24 weeks to evaluate the evolution of infarcts 
and their response to aspirin in children with TBM.

OA09-272-15 Missed opportunities in 
tuberculous meningitis care for children  
in Cape Town, South Africa 

D. Baloyi,1 D. Bester,1 G. Hoddinott,1 N. Jola,1 
A. Mcinziba,1 M. Smith,2,3 R. Solomons,4 
R. Van Toorn,4 S. Schaaf,1 A. Hesseling,1 K. Du Preez,1 
1Desmond Tutu TB Centre, Stellenbosch University, 
Paediatrics and Child Health, Cape Town, South Africa, 
2Health Intelligence, Western Cape Government, Health, 
Cape Town, South Africa, 3Centre for Infectious Disease 
Epidemiology and Research, University of Cape Town, 
School of Public Health and Family Medicine, Cape Town, 
South Africa, 4Stellenbosch University, Paediatrics and 
Child Health, Cape Town, South Africa. 
e-mail: dbaloyi@sun.ac.za

Background: Tuberculous meningitis (TBM) is the most 
severe form of tuberculosis (TB) in children, resulting in 
high mortality and life-long disability among survivors. 
Bacille Calmette-Guérin (BCG) vaccination and TB pre-
ventive therapy (TPT) following exposure are both ef-
fective strategies to prevent TBM. Delays in diagnosis 
are associated with worse outcomes. 
We explored individual and health-system factors that 
contribute to missed opportunities for TB prevention 
and TBM diagnostic delay in children.
Design/Methods: We conducted an observational co-
hort study, enrolling children <13 years of age routinely 
diagnosed with TBM at two hospitals in Cape Town, 
South Africa. Data were collected through baseline in-
depth interviews with caregivers and medical record re-
views. BCG vaccination status was verified on Road-to-
Health booklets. Quantitative data were analyzed using 
descriptive statistics and qualitative data using deductive 
thematic analysis.
Results: We enrolled 36 children, median age 4 years 
(IQR=2.0-5.8 years); 18 (50%) males and 3 (8%) living 
with HIV, from March 2022 to February 2023. Road-to-
Health booklets were available for 32 (89%) children. 
Only 23/32 (72%) received BCG vaccination, all within 7 

days of birth. Nineteen of 36 (53%) children had known 
TB exposure in the preceding year; only 1 received TPT, 
for two weeks only. Fourteen children (39%) had 4 or 
more healthcare visits in the 3 months preceding diagno-
sis. Qualitative data analysis found that diagnostic de-
lay was underpinned by a lack of symptom recognition, 
misdiagnosis, and health system failures at different 
levels of care. An expeditious referral process between 
facilities enabled more rapid diagnosis for twelve out of 
36 children (33%).
Conclusions: Scaling up implementation and accessi-
bility of both BCG vaccination and TPT for children 
are essential and urgent in this high TB-burden setting. 
Health systems should be strengthened to ensure preven-
tion, early recognition, and prompt treatment initiation 
of TBM to prevent unnecessary childhood TB mortality 
and morbidity.

OA10 TB Infection and Improvement of 
TBT Uptake 

OA10-273-15 Improving uptake of and 
adherence to TB preventive treatment using 
structured community approach: A case 
study in Ebonyi State, Nigeria 

C. Okoye,1 J. Ilozumba,2 S. Nwite,3 V. Ibeziako,4 
1Catholic Caritas Foundation of Nigeria CCFN, 
TB Program, Ebonyi, Nigeria, 2Catholic Caritas Foundation 
of Nigeria CCFN, Programs, Abuja, Nigeria, 3Ebonyi 
State TB Control Program, Programs, Ebonyi, Nigeria, 
4World Health Organisation, Programs, Ebonyi, Nigeria. 
e-mail: cezeobi@ccfng.org

Background and challenges to implementation: TPT 
initiation for eligible contacts has been a serious chal-
lenge in Nigeria. Ensuring adherence and completion 
are even more difficult. In Ebonyi State Nigeria, the 
PPM facilities initiated only 2% of eligible contacts on 
TPT in May 2021. A root cause analysis showed that 
one major reason for the low uptake is that most of the 
identified eligible contacts do not get to the referred fa-
cilities for initiation and the few that were initiated do 
not continue follow-up visits as they are required to visit 
the facilities monthly for a refill. Hence, we decided to 
implement a structured community-level initiation of 
TPT and drug refill
Intervention or response: We devolved TPT initiation 
to the community Level using the linkage coordinators 
(LC), who coordinate the Global Fund Public-private 
mix TB project (GFPPMTB) activities including Con-
tact Tracing in the communities and Patent Medical 
Vendors (PMVs) who also work in the communities for 
TB case finding in the same Project. 
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A 2-day training was conducted for the LCs on TPT 
initiation. Weighing scales and TPT standard operat-
ing procedures were distributed to all 13 LGA LCs. Each 
LGA was mapped to a PPM hospital to ensure docu-
mentation, Drug supply, and reporting of activities. The 
PMVs were used as treatment supporters for drug refills 
for eligible contact in their communities while the LCs 
ensure updates in the facility registers. Results were col-
lated monthly and analyzed
Results/Impact: This Intervention was monitored over 
a period of 8 months February to September 2022, com-
pared with the 8 months pre-intervention period, TPT 
initiation increased from 2% to 74% of the eligible con-
tacts in September 2022. 75% of contacts initiated col-
lected up to month 4 refill.

Conclusions: Initiating TPT at the community level and 
using community actors for refill is very effective in in-
creasing the uptake of TPT and adherence

OA10-274-15 Understanding the three ‘As’ 
(acceptance, adherence and adverse drug 
reactions) of the 6H and 3HP regimens under 
programmatic conditions in India 

H. Bilal,1 P. Das,2 S. Abraham,1 M. Singh,1 
S. Mannan,1 1William J Clinton Foundation, TB, New Delhi, 
India, 2William J Clinton Foundation, TB, Patna, India. 
e-mail: hbilal@clintonhealthaccess.org

Background: WHO has recommended multiple TB 
Preventive Treatment (TPT) regimens. Available litera-
ture pertaining to India mostly contains information 
on uptake, compliance, safety and efficacy of different 
regimes in research settings. Evidence from population 
level programmatic implementation is limited for adult 
household contacts of pulmonary TB patients from In-
dia.
Design/Methods: Joint Effort for Elimination of TB 
(JEET 2.0) project, funded by the Global Fund and 
supported by India’s NTP, implements TPT amongst 
household contacts (HHCs) of drug sensitive pulmo-
nary TB patients in 65 districts across 11 provinces. 
3HPand 6H regimen was offered to HHCs across “Test 
& Treat” (6) and “Screen & Treat” (59) districts respec-

tively. Project MIS was used to capture real-time infor-
mation on HHCs’ acceptance (initiated TPT with the 
given regimen), adherence (completion of  treatment) 
and ADR (Adverse drug reaction). Data was analysed 
using STATA 17.0
Results: Between Jan-22 to Feb-23, uptake of TPT did 
not differ significantly between the 6H and 3HP groups 
(OR 1.03, 95% CI 1.01-1.06). Although, individuals 
on 3HP had 1.9 times greater odds (95% CI 1.8-2.0) of 
completing treatment than those on 6H. However, the 
odds of ADR with 3HP were 6.9 times (95% CI 7.0-8.2) 
to that with 6H. The reported ADR of 3HP were non-
severe in nature and includes vomiting (38%), dark col-
ored urine (32%), nausea (25%) and persistent fatigue 
(23%). 19% and 16% of HHCs with ADR discontinued 
treatment with 3HP and 6H respectively.

Domain Indicator 6H 
(%)

3HP 
(%) aOR* 95% CI

Acceptance % of HHCs initiated TPT 57.9 56.4 1.03 1.01-1.06

Adherence % of HHCs successfully completed TPT 84.0 91.1 1.97 1.83-2.11

ADR % of HHCs who have been initiated 
TPT reported any ADR 1.0 7.6 6.91 6.42-7.44

p-value<0.05, statistically significant
*aOR- Adjusted Odds ratio of 3HP with reference to 6H

Background and challenges to implementation: WHO 
has recommended multiple TB Preventive Treatment 
(TPT) regimens. Available literature pertaining to India 
mostly contains information on uptake, compliance, 
safety and efficacy of different regimes in research set-
tings. Evidence from population level programmatic 
implementation is limited for adult household contacts 
of pulmonary TB patients from India.
Intervention or response: Joint Effort for Elimination of 
TB (JEET 2.0) project, funded by the Global Fund and 
supported by India’s NTP, implements TPT amongst 
household contacts (HHCs) of drug sensitive pulmo-
nary TB patients in 65 districts across 11 provinces. 
3HPand 6H regimen was offered to HHCs across “Test 
& Treat” (6) and “Screen & Treat” (59) districts respec-
tively. Project MIS was used to capture real-time infor-
mation on HHCs’ acceptance (initiated TPT with the 
given regimen), adherence (completion of  treatment) 
and ADR (Adverse drug reaction).
Results/Impact: Between Jan-22 to Feb-23, uptake of 
TPT did not differ significantly between the 6H and 
3HP groups (OR 1.03, 95% CI 1.01-1.06). Although, 
individuals on 3HP had 1.9 times greater odds (95% 
CI 1.8-2.0) of completing treatment than those on 6H. 
However, the odds of ADR with 3HP were 6.9 times 
(95% CI 7.0-8.2) to that with 6H. The reported ADR 
of 3HP were non-severe in nature and includes vomit-
ing (38%), dark colored urine (32%), nausea (25%) and 
persistent fatigue (23%). 19% and 16% of HHCs with 
ADR discontinued treatment with 3HP and 6H respec-
tively.
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Domain Indicator 6H 
(%)

3HP 
(%) aOR* 95% CI

Acceptance % of HHCs initiated TPT 57.9 56.4 1.03 1.01-1.06

Adherence % of HHCs successfully completed TPT 84.0 91.1 1.97 1.83-2.11

ADR % of HHCs who have been initiated TPT 
reported any ADR 1.0 7.6 6.91 6.42-7.44

p-value<0.05, statistically significant
*aOR- Adjusted Odds ratio of 3HP with reference to 6H

Conclusions: In programmatic conditions, household 
contacts were more likely to complete TPT with shorter 
weekly regimen, although treatment uptake rate for the 
two regimens was similar. For Individuals on 3HP re-
gime patient education on ADRs and regular monitor-
ing for adverse reactions will be important for treatment 
completion.

OA10-275-15 TB prevention treatment 
coverage at fixed health facilities and 
community settings in Pakistan 

M.R. Jaswal,1 H. Hussain,1 S. Farooq,2 J. Shah,3 
Z. Islam,4 S. Manzar,4 R. Maniar,1 S. Siddiqui,5 
N. Safdar,2 S. Khowaja,1 A. Khan,1 A. Malik,1 
1Interactive Research & Development, Global Health, 
Karachi, Pakistan, 2Interactive Research & Development, 
TB Program, Karachi, Pakistan, 3Indus Hopsital & Health 
Network, Community health directorate, Karachi, 
Pakistan, 4Indus Hopsital & Health Network, Global 
Health Directorate, Karachi, Pakistan, 5Harvard Medical 
School, Global Health Delivery, Boston, Pakistan. 
e-mail: maria.jaswal@ird.global

Background and challenges to implementation: We 
implemented TB prevention treatment (TPT) in routine 
programmatic settings in cities of Peshawar and Kara-
chi, Pakistan. 
Here, we compare the TB prevention cascade when ser-
vices were provided at fixed health facilities and in com-
munity settings.
Intervention or response: We enrolled household con-
tacts of TB patients from January-2018 to Decem-
ber-2019. Household contacts underwent clinical evalu-
ation including chest x-ray, XpertMTB/RIF (if able to 
produce sputum), and clinical assessment by medical 
officer. TB disease-free contacts were started on TPT. 
Contacts <2 years started 6 months of Isoniazid while 
≥2 years started 3 months of Isoniazid-Rifapentine. 
Clinical evaluation, TPT initiation, and follow-ups were 
compared across fixed health-facilities vs community 
settings. Final outcome was completion of TPT or TB 
diagnosis (TB prevention cascade).
Results/Impact: In Karachi, 83% (18,228/22,046) house-
hold contacts completed clinical evaluation of which 
93% (2,796/3,022) were evaluated in the community and 
81% (15,432/19,024) at health facilities. TB was diag-
nosed in 2.6% (476/18,228) contacts while TPT initia-
tion was 58% (10,543/18,228) and 69% (7,280/10,543) 
contacts completed TPT.

In Peshawar, 95%(6,073/6,389) household contacts 
completed clinical evaluation of which 99% (718/720) 
were evaluated in community and 94% (5,355/5,669) at 
health facilities. TB was diagnosed in 2.2%(136/6,073) 
contacts while TPT initiation was 64%(3,888/6,073) 
and 93%(3,598/3,888) contacts completed TPT.
In multivariable analysis, contacts were 5% more likely 
to complete TB prevention cascade in community set-
tings than in health facilities (RR:1.05; 95%CI:1.03-
1.06) after adjusting for city, index patients’ age, gender 
and TB type, and contacts’ age and gender. Contacts in 
Peshawar were 15% more likely to complete the cascade 
than in Karachi (RR:1.15; 95%CI:1.13-1.16).

Figure 1. Risk ratios for completing TB prevention 
cascade in fixed health facilities versus community 
settings. Adjusted risk ratios calculated after adjusting 
for city, age and gender of  contatcs, age and gender of  
index TB patient and type of  TB in index patient.

Conclusions: We observed improved uptake of TB pre-
vention treatment services among household contacts of 
TB index patients in the community settings compared 
to health facilities. We suggest a decentralized model of 
TB care services in high TB burden settings, closer to the 
patients to improve the uptake of TB screening, diagno-
sis, and prevention.
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OA10-276-15 Community-based initiation 
and delivery of TB preventive treatment 
refills for household contact persons below 
5 years through integrated community case 
management in Uganda 

P.M. Amuge,1 N. Nuwagaba,2 G. Kambale,3 
I. Baganzi,4 P.J. Elyanu,5 A. Kekitiinwa R.,1 
M. Sekadde,6 A. Fitzmaurice G.,7 N.-A. Salazar,8 
A.M. Mandalakas,9 P. Musoke,10 1Baylor College of 
Medicine Children’s Foundation-Uganda, Research, 
Kampala, Uganda, 2Baylor College of Medicine Children’s 
Foundation-Uganda, Medical and Psychosocial Programs, 
Kyenjojo, Uganda, 3Kyegegwa District Local Government, 
District Health Officer’s Office, Kyegegwa, Uganda, 
4Baylor College of Medicine Children’s Foundation-Uganda, 
M&E, Kyegegwa, Uganda, 5Baylor College of Medicine 
Children’s Foundation-Uganda, Global Health Security 
Programs, Kampala, Uganda, 6Ministry of Health, Uganda, 
National TB and Leprosy Program, Kampala, Uganda, 
7US Centers for Disease Control and Prevention, Division 
of Global HIV & TB, Kampala, Uganda, 8Johns Hopkins 
University, Medical School, Baltimore, United States of 
America, 9Baylor College of Medicine Texas Children’s 
Hospital, Waco, University of Texas, School of Public 
Health, Houston, United States of America, 
10Makerere University Johns Hopkins University 
(MUJHU) Care Limited, Research, Kampala, Uganda. 
e-mail: pamuge@baylor-uganda.org

Background: In 2019, only 31% of household TB con-
tact persons aged <5years initiated TB preventive treat-
ment (TPT) in Kyegegwa district. More than 40% of 
those eligible for TPT are unable to access a health facil-
ity, contributing to the low TPT uptake. We integrated 
TPT delivery into the existing integrated community 
case management (iCCM), to improve TPT initiation 
and completion rates among household contacts per-
sons aged <5 years.
Design/Methods: We conducted an implementation sci-
ence project from February 2021 to January 2022 in ten 
Ugandan TB diagnostic and treatment units. Contact 
persons aged <5 years were screened for TB symptoms 
during household TB contact tracing home visits. Chil-
dren without TB symptoms initiated TPT at home; a 
clinician prescribed TPT and monitored the contacts 
for TPT side effects, TB symptoms, and TPT comple-
tion. The caretakers collected TPT refills from iCCM 
community health workers’ homes. Children with TB 
symptoms were referred to the nearest health facility for 
clinical evaluation. 
The primary outcome was the percentage of contact 
persons who initiated TPT within the iCCM approach, 
as recorded in routine facility TPT registers.
Results: More than half (75.8%, 263/347) of identi-
fied contact persons <5 years initiated TPT, and 82% 
(216/263) of these initiated and received TPT refills 
within iCCM. Majority (97%, 210/216) who received 
refills through iCCM completed the six-month TPT 
regimen. 

Hospitalisation due to severe malaria with anaemia 
(1/216, 0.5%) was the only identified serious adverse 
event. Breakthrough TB disease was diagnosed in one 
child (1/216, 0.5%), and TPT discontinued in one con-
tact of a multi-drug resistant TB (MDR-TB) patient 
(1/216, 0.5%). No TPT-related deaths occurred.
Conclusions: Community-based TPT initiation and re-
fills within iCCM is feasible, and improves TPT initia-
tion and completion among child TB contact persons. 
This approach may be considered to deliver integrated 
person-centered care towards the End-TB target of 90% 
TPT uptake among high-risk groups.

OA10-277-15 The implementation of 
systematic prescription of TB preventive 
treatment based on QuantiFERON®-TB Gold 
test results in Ukraine 

V. Shukatka,1 L. Skoklyuk,1 O. Pavlova,1 T. Ivanenko,1 
A. Bogdanov,1 N. Zherebko,1 T. Barnard,2 
K. Gamazina,1 G. Dravniece,1 1PATH, Ukraine, Kyiv, 
Ukraine, 2USAID, TB and Infectious Diseases, Kyiv, Ukraine. 
e-mail: vshukatka@path.org

Background and challenges to implementation: To 
achieve TB elimination, treating LTBI before it turns 
into active disease. Before the USAID-financed STBCEU 
project, use of tuberculin skin testing among children 
was unsystematic, and access to LTBI testing using the 
QuantiFERON®-TB Gold (QFT-Gold) test was not 
widely established.
Intervention or response: To scale up access to QFT-
Gold test for LTBI testing, STBCEU collaborated with 
two private laboratories and conducted training and 
mentoring meetings for regional specialists in 12 regions 
on improving TB case detection, rationalizing patient 
selection, explaining the benefits of short TPT regi-
mens, following the TPT referral algorithms, tracking 
test results, and analyzing clinical management. 
Then, in late 2021, STBCEU conducted clinical mentor-
ing on interpreting QFT results, determining patient 
management tactics, and establishing rational TPT pre-
scription protocols, especially regarding use of TPT in 
QFT-negative persons older than five.
Results/Impact: From October 2021 to March 2023, 
4,029 people were identified through index patients and 
received QFT-Gold testing. Index patient profiles in-
cluded 52% with DS-TB, 34% with DR-TB, and 14% 
with unknown resistance. 
Contact-tracing identified 62 cases of active TB (1.5%). 
QFT testing was provided to 3,317 people, with LTBI 
detected in 665 (20%). Among all tested, 485 courses 
were prescribed for (+) QFT (73% 485/665) and 251 for 
(-) QFT (10% 251/2652). 
The percentage of (-) QFT patients over five receiving 
TPT declined from 18% to 0.4%, increasing to 4.3% 
due to testing initiation in 5 new regions.
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Figure. Percentage for TPT prescription for persons 
above 5 years old with (-) QFT test.

Conclusions: The STBCEU pilot strengthened access to 
QFT-Gold testing and improved clinical management 
by identifying priority groups for TPT. PATH’s clinical 
mentoring contributed to capacity-building of medical 
specialists, improving service quality and strengthen-
ing management of LTBI+ persons. Due to STBCEU 
technical assistance, the proportion of preventive treat-
ment prescribed to (-) QFT persons older than five was 
significantly reduced. PATH is now supporting national 
expansion of QFT-Gold testing.

OA10-278-15 Latent TB infection study  
in South African hospitals using  
interferon-gamma release assays 

M. Mphahlele,1 S. Omar,2 J. Mwansa,2 P. Ntsele,3  
F. Ismail,2 S. Charalambous,4 P. Subrayen,5 L. Mvusi,6 
1The Aurum Institute, Implementation Reserach 
Division, Parktown, South Africa, 2National Institute 
for Communicable Diseases, Centre for Tuberculosis | 
National TB Reference Laboratory & WHO TB 
Supranational Reference Laboratory Network, 
Johannesburg, South Africa, 3Johannesburg, South 
Africa, 4The Aurum Insititute, Implementation Research 
Division, Parktown, South Africa, 5The Aurum Insititute, 
Parktown, South Africa, 6National Department of Health, 
TB Control and Management, Pretoria, South Africa. 
e-mail: m.mphahlele@auruminstitute.org

Background: Healthcare workers (HCWs) in high bur-
den countries are at a greater risk of acquiring tuber-
culosis (TB) than the general population. Knowing the 
status of latent TB infection (LTBI) is important to pro-
tect both health workers and the patients to whom they 
provide health care. TB infection status is important 
to protect both the HCWs and patients to whom they 
provide healthcare. We aimed to determine the preva-
lence and incidence of LTBI as well as associated factors 
among HCWs in South Africa.
Design/Methods: We recruited all HCWs from three 
hospitals between 2018 and 2022. They were screened 
for TB symptoms, sputum Gene Xpert testing/Chest 

X-rays were done and they completed a questionnaire 
capturing demographic data, medical history and risk 
factors. Blood samples were drawn to screen for LTBI 
using the QFT-Plus assay.
Results: Of the 939 participants (male=222; fe-
male=717), 476 (53%) were LTBI positive. Females had 
76% LTBI positivity (362/476).
Factors associated with higher IGRA positivity were 
age≥40-49 (157=51%), smokers (53=74%), TB history 
(40=59%) and were household contacts (41=58%). 
Those who had worked in healthcare for more than 15 
years had the highest prevalence of LTBI (55%). 
At month 24, 6% of the cohort had converted from a 
negative to positive IGRA. The prevalence of microbio-
logically confirmed TB was low at baseline and follow-
up (0.5%). Overall, a low indeterminate rate was ob-
served in this study (3.7%).
Conclusions: HCWs had a 53% prevalence of LTBI and 
a low prevalence (0,5%) of microbiologically confirmed 
TB disease during the study period. This demonstrates a 
need to prioritise the implementation of infection con-
trol strategies to reduce the risk of acquiring TB infec-
tion. TPT is also recommended for HCWs with LTBI to 
prevent progression to TB.

OA10-279-15 M. tuberculosis infection 
burden, IGRA conversion and reversion 
among healthcare workers in a high  
TB-HIV burden country - groundwork  
for TB vaccine trials in Nigeria 

E. Okpokoro,1,2 A. Abbas,1 O. Ayorinde,1 
K. Suleiman,1 A. Abimiku,1,3 1International Research 
Center of Excellence, Institute of Human Virology 
Nigeria, International Research Center of Excellence, 
Abuja, Nigeria, 2University of Cape Town, Division of 
Epidemiology and Biostatistics, School of Public Health, 
Cape Town, Nigeria, 3University of Maryland, School of 
Medicine, Baltimore, Nigeria. 
e-mail: evaezio@yahoo.com

Background: Nigeria remains among the 14 high burden 
countries for TB, MDR TB and TB/HIV co-infection and 
also among the 8 countries accounting for over 60% of 
the global TB estimates. Unfortunately, among the sev-
eral TB vaccine trials being conducted globally, none has 
been conducted in Nigeria despite its huge burden. As a 
groundwork towards pushing for TB vaccine trials in Ni-
geria, we describe the burden of Mycobacterium tuber-
culosis Infection (MTBI) IGRA conversion and reversion 
rates among healthcare workers (HWs) at-risk of TB.
Design/Methods: We conducted a 2-year prospective 
cohort study and enrolled consented HWs in HIV care 
and treatment clinics over a 4-month period after ob-
taining ethical clearance. We administered a standard-
ized questionnaire to assess risk factors for MTBI and 
screened using quantiferon plus (QFT) over 4 time 
points (i.e. baseline, month 6, 12 and 24).
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Results: 1043 HWs were enrolled at baseline with a 
LTBI prevalence of 44.8% (400/892) after excluding in-
determinate or no test results (151). 
Of the 643 participants followed up (i.e. after excluding 
400 IGRA positive at baseline), the serial MTBI preva-
lence was 24.3% (140/575) at month 6, 21% (85/402) at 
month 12, and 21% (84/395) at month 24 among those 
with valid IGRA results. 
Using the previous time point as baseline (i.e. month 6 
as baseline compared with month 12 and month 12 as 
baseline compared with month 24), the IGRA conversion 
and reversion rate at month 12-time point were: 9.5% 
(39/409) and 36.4% (51/140) and at month 24-time point 
were 12.1% (37/305) and 40% (34/85) respectively.
Conclusions: There is huge burden of MTBI and sig-
nificant conversion rates among HWs in Nigeria, which 
project these as a potential target population for TB 
vaccine trials. Understanding the impact of background 
IGRA conversion and reversion rates are vital in the 
design and interpretation of future TB vaccine trials in 
Nigeria.

OA10-280-15 Annual incidence infection 
with M. tuberculosis in an African City with 
endemic TB 

N. Kiwanuka,1 R. Kakaire,2 B. Nansereko,1 
J.P. Jingo,1 S. Zalwango,3 J. Sekandi,2 C. Bark,4 
C. Whalen,2 1Makerere University, Epidemiology and 
Biostatistics, Kampala, Uganda, 2University of Georgia, 
Epidemiology, Athens, United States of America, 
3Kampala Capital City Authority, Public Health and 
Environment, Kampala, Uganda, 4Case Western Reserve 
University, Medicine, Cleveland, United States of America. 
e-mail: nkiwanuka@gmail.com

Background: The incidence of infection with M. tuber-
culosis (Mtb) in the community is a useful metric of 
tuberculosis burden since it depicts transmission from 
undetected infectious persons. 
In a prospective study, we estimated the annual inci-
dence of Mtb infection among HIV infected and unin-
fected adults in Kampala City, Uganda.
Design/Methods: Between April 2019 - December 2022, 
994 adults (18 – 65 years) without evidence of current 
Mtb infection were enrolled in a prospective cohort 
study in Kampala, Uganda. Participants were evaluat-
ed quarterly to identify new infections. New infections 
were defined as conversion of the interferon-gamma re-
lease assay (IGRA, criterion for conversion - test ≥ 0.35 
IU/ml) or culture-confirmed tuberculosis. Incidence 
rates were estimated for overall follow-up and at quar-
terly intervals; incidence rates were stratified by sex and 
HIV serostatus.
Results: Of the f 994 participants, 86 incident infec-
tions occurred over 6965 person-months of observation 
(pmo), giving an overall incidence rate of 1.23/100 pmo 
(95% CI: 1, 1.52), equivalent to an annual incidence of 

13.8% (95% CI: 11.3%, 16.7%). Over the quarterly in-
tervals, the incidence rate varied slightly from a low of 
1.06/100 pmo at month 6 to a high of 1.56/100 pmo at 12 
months; across all follow up visits, the confidence inter-
vals of visit specific incidence rates overlapped. 
The incidence rate was 1.33 /100 pmo (95%CI: 0.82%, 
2.13%) among HIV seropositive persons and 1.24/100 
pmo (95%CI: 0.98%, 1.57%) among HIV seronegative 
persons; the incidence rate was 1.3/100 pmo (95%CI: 
0.93%, 1.82%) in males and 1.26/100 pmo (95%CI: 
0.97%, 1.63%) in females.
Conclusions: In an African city with endemic TB dis-
ease, we found a high and stable occurrence of new in-
fections among adults. These findings suggest that the 
residents of the city encounter undetected infectious 
cases of TB in the community.

OA11 Measuring treatment adherence 

OA11-281-15 Implementation outcomes  
of TB digital adherence technologies:  
A scoping review using the RE-AIM 
Framework 

C.I. Chilala,1 S. Bahukudumbi,2 N. Foster,1  
M.S. Mohamed,3 M. Zary,3 C. Kafie,3 
K. Schwartzman,3 R. Subbaraman,2 K. Fielding,1 
1London School of Hygiene and Tropical Medicine, 
Infectious Disease Epidemiology, London, United 
Kingdom of Great Britain and Northern Ireland, 
2Tufts University School of Medicine, Department 
of Public Health and Community Medicine, Boston, 
United States of America, 3McGill International 
Tuberculosis Centre, Research Institute of the 
McGill University Health Centre, Montreal, Canada. 
e-mail: chilalachimweta@yahoo.com

Background: Tuberculosis (TB) remains a global health 
problem. Low adherence to TB treatment increases the 
risk of poor outcomes. Digital adherence technologies 
(DATs), aiming to improve TB adherence and potential-
ly outcomes, are increasingly being evaluated. 
We used the RE-AIM Framework to understand the out-
comes of DAT implementation.
Design/Methods: We conducted a scoping review 
(PROSPERO-CRD42022326968), including MEDLINE, 
Embase, CENTRAL, CINAHL, and Web of Science da-
tabases for publications from January 2000-April 2022. 
Articles meeting the prespecified inclusion criteria and 
containing data on at least one RE-AIM framework do-
main were included. 
Here, we report on “Reach”, focusing on the proportion 
and representativeness (equity) of potential DAT users 
based on DAT eligibility, any engagement and sustained 
engagement, and “Implementation”.
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Results: Of 12,906 records identified, 147 were included. 
DATs included SMS, phone, video, and pillboxes (in-
terim analysis, n=76). Across a range of settings, cell-
phone ownership varied from 50%-100%, and 4-20% of 
TB patients had technology challenges (such as inabil-
ity to send SMS). The proportion of TB patients who 
were offered a DAT and engaged at least once ranged 
from 73%-82%. The percentage of patients with 100%, 
>90%, and >80% DAT engagement over their treatment 
course ranged from 10-68%, 40-98%, and 70-98%, re-
spectively (Figure). 
Sustained engagement (proportion of treatment-days 
with DAT engagement) was similar for video (median 
92%, interquartile range [IQR 84-94%]; 12 measures) 
and pillbox (87% [81-98%]; n=20) DATs followed by 
SMS (29% [24-48%]; n=5). Implementation was af-
fected by technological issues (cellphone coverage, DAT 
malfunction, or difficulty of use) and provider-facing is-
sues (failure to initiate intensified patient management 
following low DAT engagement).

Conclusions: This analysis suggests that a small propor-
tion of patients lack cellphone access; technology issues 
included cellphone signal or inability to send SMS. Vid-
eo and pillbox DATs appear to be generally acceptable 
with moderate to high levels of engagement. Implemen-
tation challenges included technological and provider-
facing issues.

OA11-282-15 The acceptability of two digital 
adherence technologies and differentiated 
model of care among TB patients in South 
Africa 

T. Dube,1 L. de Groot,2 F. Mboniswa,1 
S. Khumalo,1 N. Ndlovu,1 N. Mokone,1 L. Masia,1 
N. Deyanova,3 K. Fielding,4 D. Jerene,2 N. Maraba,1 
S. Charalambous,1 1The Aurum Institute, Implementation 
Research Division, Johannesburg, South Africa, 
2KNCV Tuberculosis Foundation, Evidence and Impact, 
The Hague, Netherlands, 3OATH, Research, Kyiv, 
Ukraine, 4London School of Hygiene and Tropical 
Medicine, Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: tndube@auruminstitute.org

Background: As digital adherence technologies (DATs) 
are being introduced, factors affecting their adoption 
and use in high TB burden settings need to be under-
stood. 
Our objective was to evaluate the acceptability of two 
DATs, the smart pillbox and SMS self-report using la-
bels. These were rolled out with a Differentiated Model 
of Care (DMC) based on missed doses, and consisted 
of automated reminder SMS’s, phone calls and home 
visits.
Design/Methods: We conducted in-depth interviews 
with adult drug-sensitive TB patients in two South Af-
rican Provinces from May-August 2022. Interviews were 
conducted in local languages, audio recorded, tran-
scribed verbatim and translated to English. Participants 
were purposively selected by DAT type, gender, and 
adherence-level. 
We used inductive thematic analysis approach and uni-
fied theory of acceptance and use of technology to de-
velop themes.
Results: We included 35 individuals, 20 and 15 enrolled 
in pillbox and labels groups respectively. Most partici-
pants reported positive attributes of the pillbox, citing 
the alarm reminder, storage, ease of use, not requiring a 
phone, social support, and portability. Others found the 
pillbox unportable and experienced box malfunction 
leading to study withdrawal. 
Although some label users cited ease of use (among the 
young), daily confirmation message, social support and 
portability majority were unhappy, and some switched 
to the pillbox. Reasons for discontinuation included 
power cuts affecting network and phone battery charg-
ing, forgetting to send the SMS, old age, illiteracy, no cell 
phone access, and lacking understanding. 
Although participants generally appreciated DMC, as 
they felt cared for by the Health Care Worker, there were 
different perceptions on the most suitable follow-up ac-
tion as some felt home visits stigmatizing.
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Conclusions: Results show that features favoring accept-
ability are more common among pillbox users while use 
of labels was challenged by structural and individual 
level factors. Further work is needed to make some of 
the DMC components less stigmatizing.

OA11-283-15 Piloting 99DOTS: A digital 
tool to improve TB treatment adherence in 
Burkina Faso 

A. Diallo,1 G. Badoum,2 N. Saleri,3 B.J.W. Hennig,4 
C.S.C. Merle,4 A. Combary,1 1National Tuberculosis 
Control Program, Health Ministry, Ouagadougou, 
Burkina Faso, 2Université Joseeph Ki-Zerbo, UFR/SDS, 
Ouagadougou, Burkina Faso, 3The Global Fund to 
Fight AIDS, Tuberculosis and Malaria, Field Based 
Consultant to Support Operationalization of TB Grants 
and Strategic Engagement in West and Central Africa, 
Addis Abeba, Ethiopia, 4World Health Organization, 
Special Programme for Research & Training in Tropical 
Diseases (TDR), Geneva, Switzerland. 
e-mail: adamsdiallo2014@gmail.com

Background: 99DOTS is a mobile phone-based technol-
ogy that enables real-time remote monitoring of daily 
intake of TB treatment. In October 2022, we imple-
mented the 99DOTS in Burkina Faso to improve adher-
ence to TB treatment and its success rate and to reduce 
patient’s indirect costs.
Design/Methods: We conducted a before and after 
mixed methods study to evaluate 99DOTS impact on 
TB treatment adherence and outcomes in seven pilot 
health centers (6 urban, 1 rural). Only adults and chil-
dren with drug-sensitive pulmonary TB (TB-S) were 
eligible. Quantitative data was prospectively collected 
from TB patients using 99DOTS and enrolled between 

October 2022, and January 2023. Treatment outcomes 
of TB patients not using 99DOTS and registered 12 
months earlier were retrospectively collected. The quali-
tative component aimed at evaluating the acceptability 
of the 99DOTS in patients and health staff.
Results: During the study period, 99DOTS was pro-
posed to all new TB-S patients. Only one refused cor-
responding to a total of 257 patients, of which 196 were 
males (76%), 12 (4.7%) children under 15 years of age, 
and 13 (5.1%) people ≥ 65 years of age.
Overall treatment adherence was 90% in patients under-
going treatment and 88% in those with assigned treat-
ment outcome.
Of the 257 patients using 99DOTS, 12 (4.7%) died and 
3 (1.2%) were lost to follow-up (LTFU) compared to 
7,9% death and 4,3% LTFU in the same centers in 2022. 
A total of 14 healthcare providers and 16 patients were 
interviewed after 3 months of implementation. Results 
showed that using 99DOTS reduced the workload for 
most providers (11/14) and the number of visits to the 
health center for all patients interviewed.
Conclusions: We found 99DOTS efficient and well ac-
cepted by TB patients and health providers. The NTP 
plans to extend its use in the insecurity’s areas of Burki-
na Faso.

OA11-284-15 The mediating effect of  
video-supported treatment (VST) on loss 
to follow-up in the USAID Activity sites in 
Uzbekistan 

N. Parpieva,1 A. Trubnikov,2 B. Kholikulov,2  
B. Babamuradov,2 O. Rashidov,2 S. Rakhmanov,1 
1Republican Specialized Scientific Practical Medical Center 
Phthisiology and Pulmonology, MOH, Tashkent, Uzbekistan, 
2USAID Eliminating TB in Central Asia Activity, IDD, 
Tashkent, Uzbekistan. e-mail: nargizaparpieva@gmail.com

Background and challenges to implementation: CO-
VID-19 pandemic restrictions compounded the chal-
lenges of in-person TB treatment and increased the risk 
of treatment interruption. These challenges highlighted 
the need for digital health methods to support delivery 
of TB treatment.
Intervention or response: In 2021, Uzbekistan’s National 
TB Program (NTP) developed guidelines for TB patient 
management using video-supported treatment (VST). In 
May 2021, the USAID Eliminating TB in Central Asia 
activity supported the NTP in launching VST in three 
pilot oblasts (Syrdarya, Ferghana, and Jizzak). Patients 
used the free Telegram app to submit videos of them-
selves taking medication and shared the videos via Tele-
gram with a TB facility nurse. The nurse would review 
the video and record the results on standard Directly 
Observed Treatment (DOT) forms. By the end of 2021, 
VST was operating through three urban and three rural 
institutions. In 2022, following initial results in the pilot 
sites, VST was scaled up.
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USAID ETICA provided 14 tablets for medical staff and 
more than 70 smartphones for patients to implement 
VST.
Results/Impact: Loss to follow-up (LTFU) was assessed 
in cohorts from the pilot areas that included both drug-
susceptible (DS)-TB and drug-resistant (DR)-TB cases. 
Following an increase in LTFU cases during the pandem-
ic compared to previous periods, since implementation 
of VST began in 2021, the percentage of patients lost 
to follow-up has gradually declined. Since VST launch, 
the number of patients enrolled in VST has quadrupled 
(Figure 1).
97.3% of VST participants had a successful treatment 
outcome (DS-TB 98.1%; DR-TB 91.3%) as compared 
to only 83.9% (DS-TB 87%; DR-TB 66%) of patients 
who did not receive VST.

Figure 1.

Conclusions: LTFU gradually declined in the three pilot 
areas as the use of VST expanded. We can conclude that 
VST could be useful in reducing LTFU among both the 
DS TB and DR TB cohorts, and we, therefore, recom-
mend VST for countrywide expansion.

OA11-285-15 Promoting treatment  
outcomes through video-supported 
treatment in the country of Georgia 

N. Adamashvili,1 M. Danelia,1 I. Gabisonia,1  
I. Khonelidze,1 1National Center for Disease Control 
and Public Health, The Global Fund Project 
Implementation Unit, Tbilisi, Georgia. 
e-mail: natalia.adamashvili@gmail.com

Background and challenges to implementation: High 
loss-to-follow up among drug-resistant tuberculosis 
patients is one of the main challenges of the national 
tuberculosis (TB) response in Georgia. Video-supported 
treatment (VST) was suggested as an option providing 
more flexibility for patients as well as for healthcare pro-
viders.
Intervention or response: Georgia started using VST 
in 2016, and a VST mobile application was developed 
in 2018. At first, VST was offered to only patients with 
drug-resistant tuberculosis. As of now, all TB patients 
can be enrolled on VST, both synchronous and asyn-
chronous modes. Synchronous VST is done using in-
stant messaging software and asynchronous is done 

using the VST application, where patient uploads the 
video of taking TB medication. To evaluate VST in the 
country, we analyzed the data among patients enrolled 
on VST during 2019-2022. We compared 4-year average 
treatment success rates by treatment type (first-line and 
second-line) and by VST mode (synchronous vs asyn-
chronous).
Results/Impact: A total of 2697 TB treatment episodes 
were enrolled in VST during 2019-2022. Data for 2209 
patients were matched with the national TB database 
and were included into the further analysis. Out of 
2209 patients, 76% (n=1683) were on first-line treat-
ment, median age was 38 (IQR=23) and 65% were male 
(n=1426). Out of the new and relapse TB patients who 
had treatment outcome assigned, treatment success rate 
was 94% and 83% (first-line treatment and second-line 
treatment, respectively). 
Treatment success rate was also compared between 
asynchronous and synchronous VST (Figure 1). New 
and relapse TB patients who started TB treatment in 
Georgia during 2019-2022 either on DOT or VST had 
86% and 79% treatment success rate (first-line treat-
ment and second-line treatment respectively).

Figure 1. Treatment success rate (%) asynchronous vs 
synchronorus.

Conclusions: Results show that VST is an effective tool 
for TB treatment. Treatment success rates were higher 
among patients using VST application. VST also served 
as a powerful tool for uninterrupted treatment during 
the pandemic.
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OA11-286-15 The evolution of electronic 
directly observed therapy in TB treatment: 
before, during and after the COVID-19 
pandemic in Taiwan 

J.-J. Chen,1 C.-F. Feng,1 P.-C. Chan,1 H.-Y. Lo,1 
P.-W. Chu,1 C.-C. Lee,1 1Taiwan Centers for Disease Control, 
Division of Chronic Infectious Diseases, Taipei, Taiwan. 
e-mail: tender1119@cdc.gov.tw

Background and challenges to implementation: Since 
2006, Taiwan’s Directly Observed Treatment, Short-
course (DOTS) program has relied mainly on in-person 
DOT that trained workers provide care and medication 
to TB cases through home visits. The coverage of the 
DOTS program is as high as 98%. In 2015, an electronic 
Directly Observed Therapy (eDOT) app was developed 
as a complement to in-person DOT for TB patients who 
faced mobility, lifestyle and privacy issues. Until 2020, 
the eDOT usage rate remained at less than 5%. How-
ever, during the COVID-19 outbreak in 2021, due to the 
control regulations, a significant increase (30%) in the 
eDOT use was observed.
Intervention or response: We conducted a retrospective 
analysis of the use of eDOT and in-person DOT for 
TB patients and their contacts with latent TB infection 
(LTBI) who received community-based DOTS in 2021-
2022. Inpatients and residents in long-term care facilities 
were excluded from the population. Demographic data 
and treatment outcomes were collected and analyzed us-
ing a multi-variate logistic regression.
Results/Impact: The eDOT usage rate for 5,363 DS-TB 
patients and 7,768 contacts collected were 33.5% and 
28.4% respectively. Demographic data revealed that 
women had a higher eDOT usage rate than men, as well 
as younger population compared to their older counter-
parts (Table). After adjusting sex and age, the popula-
tion using eDOT had significantly better treatment out-
comes than their counterparts who received in-person 
DOT for both TB patients (OR = 1.474, p < 0.001) and 
LTBI contacts (OR = 2.031, p < 0.001), indicating that 
eDOT was effective during the pandemic.

Table. Multi-variate logistic regression for treatment 
outcome among patients with drug-susceptible TB 
(DS-TB) and contacts with latent TB infection (LTBI).

Conclusions: eDOT was a practical solution to the chal-
lenges posed by social distancing regulations during the 
COVID-19 pandemic. The equal or even better treat-
ment outcome makes it possible for this digital tool to 
be utilized in TB care in community in post-pandemic 
period. More studies to tackle-down the low uptake rate 
of the eDOT app are warranted.

OA11-287-15 Adolescent, caregiver and 
health provider perceptions of TB treatment 
supervision during the COVID-19 pandemic 
in Lima, Peru 

B. Roman Sinche,1 F. Dorodea,2 K. Tintaya,1 
S.S. Chiang,3,4 1Socios En Salud Sucursal Perú, 
Tuberculosis (TB) Program, Lima, Peru, 2Texas A&M 
International University, Business Programs, Houston, 
United States of America, 3Alpert Medical School of 
Brown University, Department of Pediatrics, Providence, 
United States of America, 4Hasbro Children’s Hospital, 
Division of Pediatric Infectious Diseases, Providence, 
United States of America. 
e-mail: broman_ses@pih.org

Background: In Peru, tuberculosis treatment is admin-
istered at a health facility under direct supervision of 
health providers. However, during the COVID-19 pan-
demic, selected patients were allowed to take treatment 
at home under the supervision of family members or 
health providers via synchronous or asynchronous vid-
eos. 
This study explored the perspectives of adolescents (10-
19 years old) who completed tuberculosis treatment, 
their caregivers, and health providers regarding facility-
based vs. home-based treatment.
Design/Methods: Between August-October 2022, 
we conducted 16 focus groups (7 of adolescents, 6 of 
caregivers, and 3 of health staff) using semi-structured 
guides. Two investigators independently developed 
codes, applied codes to the transcripts, and identified 
emerging themes. After each step, they compared results 
and resolved disagreements through discussion.
Results: Health providers explained that they allowed 
home-based treatment only if they perceived the patient 
and family to be responsible and committed to treat-
ment completion, and if adverse treatment events were 
mild and infrequent. They reported that home-based 
treatment was reliable and effective for these selected 
adolescents. This was confirmed by adolescents and 
caregivers, all but one of whom reported good adher-
ence with home-based treatment. 
Participants explained that, unlike facility-based treat-
ment, home-based treatment did not interfere with daily 
activities (e.g., studying, working, etc.) and reduced the 
risk of other infections, TB-related stigma (from be-
ing seen receiving TB treatment), and transportation 
costs. However, some adolescents lacked access to a cell 
phone, meaning that supervision had to be by family 
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member only. Because some patients did not send videos 
of themselves taking their medications or answer video 
calls at the scheduled time, health staff had to spend a 
lot of time following up until they received a response 
(see Figure).

Conclusions: Home-based tuberculosis treatment is fea-
sible and reliable in selected adolescents. Home-based 
treatment has should be strongly considered to help 
adolescents maintain daily routines, including schooling 
and work.

OA11-288-15 99DOTS, a digital monitoring 
system for TB treatment adherence: 
experience from Bangladesh 

T. Ibrahim,1 A. Kumar Saha,1 S. Ahmed,1 
K.I.A. Chowdhury,1 R. Tamanna,1 A.H. Khan,2 
A.P. Zabeen,2 F. Zaman,2 A. Hossain,1 S.M.I. Mohsin,3 
P. Daru,1 S. Banu,1 1icddr,b, Infectious Disease 
Division, Dhaka, Bangladesh, 2National Tuberculosis 
Control Programme (NTP), Monitoring & Evaluation, 
Dhaka, Bangladesh, 3U.S. Agency for International 
Development (USAID), Bangladesh, Office of Population, 
Health, and Nutrition, Dhaka, Bangladesh. 
e-mail: ANJAN.SAHA@icddrb.org

Background: The Directly Observed Treatment, Short 
course (DOTS) is effective for TB treatment but has 
significant drawbacks when applied in resource-con-
strained settings. It is expensive and highly burden-
some on patients, providers, and health systems. New 
strategies that are more cost-effective, patient-friendly, 
and less burdensome for health system are needed for 
monitoring TB medicine intake. 99DOTS, a low-cost 
digital adherence technology (DAT), can be a potential 
approach.
Design/Methods: We implemented 99DOTS in March 
2022 at 270 DOTS centers throughout four divisions 
of Bangladesh. TB-diagnosed individuals were coun-
seled and enrolled upon receiving consent by service-
providers. They were provided with two weeks’ worth 
of TB medication, inserted in envelopes, revealing 
charge-free numbers. After taking medication, patients 
call the numbers, yielding high confidence that dose 

has been taken. Service providers were trained on par-
ticipant enrollment, monitoring the dashboard, and 
counseling. They monitor dashboard and follow-up any 
participant shown as missing doses for two successive 
days via phone. Moreover, participants not calling the 
charge-free numbers are reminded by text messages to 
take medicine.
Results: A total of 3447 participants were enrolled from 
April to June, 2022. Treatment outcome is available for 
3068 participants. Among them 1706 were cured and 
1294 were stated as treatment complete yielding 97% 
treatment success rate. Automated medication reminder 
SMS was reported to be helpful in taking medication 
dose on time. Service providers identified participants 
with poor adherence and counseled them to complete 
treatment according to the schedule.
Conclusions: 99DOTS initiative reportedly reduced 
patients’ burden by reducing travel costs and time. It 
eased the monitoring process for service-providers and 
allowed them to have a real-time transparent view of the 
adherence of registered patients and response to irregu-
larities. 
Further research is required to understand the accep-
tance of 99DOTS among participants and service-pro-
viders, and its impact on improving health system ef-
ficiency.
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SOA01 Treatment and treatment 
outcomes of DR - TB

SOA01-800-15 Global treatment outcomes  
of extensively drug-resistant TB in adults:  
A systematic review and meta-analysis
O. Skouvig Pedersen,1,2 F. Breth Holmgaard,1,3 
M.K. Duborg Mikkelsen,4 C. Lange,5,6,7,8 G. Sotgui,9 
T. Lillebaek,10,11 A. Bengaard Andersen,12 
C. Morberg Wejse,1,3 V. Naestholt Dahl,1,3 1Aarhus 
University Hospital, Department of Infectious Diseases, 
Aarhus, Denmark, 2Aarhus University Hospital, Department 
of Respiratory Diseases and Allergies, Aarhus, Denmark, 
3Aarhus University, Center for Global Health AU, Aarhus, 
Denmark, 4Aarhus University Hospital, Department of 
Infectious Diseases, Center for Global Health AU, Aarhus, 
Denmark, 5Research Center Borstel, Division of Clinical 
Infectious Diseases, Borstel, Germany, 6German Center 
for Infection Research (DZIF), Partner Site Hamburg-
Lübeck-Borstel-Riems, Borstel, Germany, 7University of 
Lübeck, Respiratory Medicine and International Health, 
Lübeck, Germany, 8Baylor College of Medicine and Texas 
Children´s Hospital, Global TB Program, Houston, United 
States of America, 9University of Sassari, Department 
of Medical, Surgical and Experimental Sciences, Sassari, 
Italy, 10University of Copenhagen, Global Health Section, 
Copenhagen, Denmark, 11Statens Serum Institut, 
International Reference Laboratory of Mycobacteriology, 
Copenhagen, Denmark, 12Rigshospitalet, Department 
of Infectious Diseases, Copenhagen, Denmark. 
e-mail: oleskouvigpedersen@gmail.com

Background: Extensively drug-resistant tuberculosis 
(XDR-TB) is notoriously difficult to treat and is associ-
ated with poor treatment outcomes. In this study, we in-
vestigated the proportion of individuals with XDR-TB 
who achieved a successful treatment outcome globally.
Design/Methods: We searched PubMed/MEDLINE, 
Scopus, Web of Science, and Embase (January 2005 
to June 2022). Eligible studies reported treatment out-
comes of pre-XDR- and/or XDR-TB patients according 
to the definitions provided by the World Health Orga-
nization, or adaptations hereof. Pooled proportions of 
treatment outcomes were calculated using a random-
effects model. Subsequently, a series of sensitivity and 
subgroup analyses were performed.
Results: Among 4 692 studies screened, we included 86 
studies from 26 different countries that reported treat-
ment outcomes for 8 623 individuals with XDR-TB. 
The overall pooled proportion of successful outcomes 
was 43.7% (95%CI: 37.4-50.3). All sensitivity analyses 
yielded similar estimates. Subgroup analyses showed a 

significantly lower proportion of successful outcomes 
in studies with more diabetics compared to studies with 
less (21.0% [95%CI: 14.2-29.8] vs. 35.9% [95%CI: 
23.2-51.0], p = 0.029), and in studies with more tobacco 
users compared to studies with less (19.2% [95%CI: 
12.1-29.2] vs. 36.3% [95%CI: 22.8-52.5], p=0.009). 
There was also a significant difference across subgroups 
based on five-year intervals of the first year of inclusion, 
with a tendency towards improved outcomes after 2013 
(p<0.000).
Conclusions: We found a success rate of 43.7% among 
individuals treated for XDR-TB globally, comparable to 
an estimate from 2010, and still discouragingly far away 
from the WHO’s goal of a 75% success rate. This indi-
cates that the implementation of novel drugs and treat-
ment regimes has not yet impacted the published litera-
ture. However, reassuringly there seems to be a tendency 
towards better outcomes in more recent studies.

SOA01-801-15 All-oral multidrug-resistant 
TB regimens during COVID: Programme 
outcomes from an Ethiopian NGO-NTP 
partnership, 2017-2021 
D. Meressa,1,2 A.E. Shapiro,3,1 A. Ashenafi,1 
Y. Melak,1 M. Tadesse,4 T. Daniel,1 S. Hagos,1 
G. Tesfaye,2 K. Abatu,1 B. Fekade,1 R.M. Hurtado,5,1 
A.E. Goldfeld,6,1 1Global Health Committee, 
MDR-TB Program, Addis Ababa, Ethiopia, 2St. Peter’s 
Specialized Hospital, MDR-TB, Addis Ababa, Ethiopia, 
3University of Washington, Department of Global 
Health, Seattle, United States of America, 4Global 
Health Committee, MDR-TB Program, Gondar, 
Ethiopia, 5Massachusetts General Hospital, Division of 
Infectious Diseases, Boston, United States of America, 
6Boston Children’s Hospital, Program in Cellular and 
Molecular Medicine, Boston, United States of America. 
e-mail: aeshapir@uw.edu

Background: The Global Health Committee(GHC) has 
provided comprehensive MDR/RR-TB treatment and 
care at 3 sites in Ethiopia through a partnership with 
the National TB Program beginning in 2009. The CO-
VID-19 pandemic arising in 2020 introduced substantial 
barriers to access to diagnosis and treatment of MDR/
RR-TB, coinciding with increased availability of all-
oral treatment regimens. We evaluated outcomes of the 
GHC-NTP collaborative program immediately before 
and after 2020.
Design/Methods: Cohort study with two cohorts: per-
sons initiating MDR/RR-TB treatment pre-COVID 
(2017-2019) and post-COVID (2020-2021). Logistic 
regression compared successful treatment outcomes 
(cured or completed) by time period, adjusting for HIV 
status, age, and gender.
Results: GHC initiated 570 persons on MDR/RR-TB 
treatment (383 (68%) injectable (INJ)-containing regi-
mens) between 2017-2019 and 159 (3 (2%) INJ) between 
2020-2021. All GHC/NTP program participants re-
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ceived travel and nutritional support, side effect man-
agement and community outreach worker support. 
Population characteristics were similar in both pre- and 
post-COVID cohorts (median age 30, IQR 23-39; 59% 
male, median BMI 17.5 (missing for N=175/792), IQR 
15.6-19.5; 8% extrapulmonary TB), except pre-COVID, 
a higher proportion of persons initiating treatment had 
HIV (28% vs. 17% post-COVID, p=0.007). The pro-
portion of favorable treatment outcomes was similar in 
pre- and post-COVID periods (403 (71%) vs. 121 (76%), 
p=0.18). Across both time periods, all-oral regimens 
were associated with a favorable treatment outcome 
compared to INJ (OR 1.47, 95%CI 1.06-2.05). 
Odds of treatment success pre-COVID were similar to 
post-Covid, adjusting for age, gender, and HIV status 
(aOR 0.76, 95%CI 0.50-1.15). People with HIV had de-
creased odds of treatment success (aOR 0.59, 95%CI 
0.41-0.84).

Figure. MDR/RR-TB treatment outcomes by year.

Conclusions: High rates of MDR-TB treatment suc-
cess were maintained with a near-complete transition 
to all-oral regimens during the COVID-19 pandemic. 
Although fewer people initiated treatment for MDR/
RR-TB in the post-2020 period, potentially reflecting 
challenges accessing MDR-TB diagnosis, equally high 
successful outcomes were achieved as pre-pandemic in 
this NGO/NTP collaboration.

SOA01-802-15 Effectiveness of a 9-month 
all-oral regimen for multidrug/rifampicin-
resistant TB in Lesotho, a high HIV burden 
setting 
L. Maama-Maime,1 A. LaHood,2 J. Makaka,2 
M. Thokoana,2 L. Musa,2 R. Maime,2 M. Kunda,2 
L. Mayombo,2 M. Tamirat,2 S. Mpinda,2 K. Seung,3 
M. Franke,4 STEM-TB Observational Study Team 
1Ministry of Health of Lesotho, National Tuberculosis 
and Leprosy Program, Maseru, Lesotho, 2Partners In 
Health Lesotho, Research, Maseru, Lesotho, 3Partners 
In Health, Tuberculosis, Boston, United States of 
America, 4Harvard Medical School, Global Health and 
Social Medicine, Boston, United States of America. 
e-mail: maama36@hotmail.com

Background: Since 2019, World Health Organization 
has called for operational research on shortened all-oral 
regimens for multidrug- and rifampicin-resistant tuber-
culosis (MDR/RR-TB). We report treatment outcomes 
of the first 100 patients who received a nine-month all-
oral regimen containing bedaquiline (BDQ), linezolid 
(LZD), levofloxacin (LFX), delamanid (DLM), and clo-
fazamine (CFZ) in Lesotho, a setting with a high preva-
lence of HIV-infection.
Design/Methods: Beginning in 2020, we conducted a 
prospective cohort study among patients with bacterio-
logic evidence of MDR/RR-TB who initiated the regi-
men under routine program conditions. Patients with a 
strain of Mycobacterium tuberculosis resistant to fluo-
roquinolones at the time of treatment initiation were 
withdrawn from the study and treated with a longer reg-
imen. Treatment could be extended up to twelve months 
in patients with delayed treatment response.
Results: Of the 100 patients, 76% were men, median age 
was 41 years (interquartile range [IQR]: 34-58), 39% 
had a body mass index less than 18.5, and 62% were 
living with HIV (median CD4 cell count: 275; IQR: 77 
to 607). The frequency of treatment success was 82% 
(95% confidence interval [CI]: 73 to 89). Of those who 
did not have documented treatment success, nine died, 
three were failed by treatment, one was lost to follow-
up, two were withdrawn, and three were not evaluated.
Conclusions: The frequency of treatment success with 
an all-oral nine-month regimen compared favorably 
with that observed among patients who were treated 
with longer regimens primarily composed of new and 
repurposed drugs in Lesotho between 2015 and 2018. 
High rates of success at the end of treatment underscore 
the urgent need to scale-up shortened regimens contain-
ing new and repurposed drugs, including among pa-
tients living with HIV.
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SOA01-803-15 Outcome of  
isoniazid-monoresistant TB with  
a new regimen under programmatic 
management of drug-resistant  
TB in India 
R. Munje,1 G. Mishra,1 K. Agrawal,1 S. Khateeb,2  
S. Jichkar,3 S. Gour,1 1Indira Gandhi Government 
Medical College, Respiratory Medicine, Nagpur, India, 
2Indira Gandhi Government Medical College, 
Tuberculosis Unit, Nagpur, India, 3Nagpur 
Municipal Corporation, Tuberculosis, Nagpur, India. 
e-mail: radhamunje@yahoo.com

Background: Isoniazid (INH) is a very important first 
line drug in designing anti-Tuberculosis (TB) treatment . 
National drug resistance survey from India has reported 
INH monoresistance in 11.96 % of new cases and 22.54 
of retreatment cases. We aimed to study treatment out-
comes of INH mono resistant TB under programmatic 
conditions in India.
Design/Methods: A retrospective record-based study 
from 1 January 2018 to 30 December 2021. People with 
INH monoresistant TB who received daily treatment re-
gime of six months of INH, rifampicin, pyrazinamide 
and levofloxacin (6RZE Lfx) under programmatic man-
agement of drug resistant TB in India, were included in 
the study.
Results: Treatment outcomes of 98 patients were de-
clared out of which 56 were males and 42 were females. 
82(83.6%) had favourable outcome and 16 (16.4 %) 
had unfavourable outcome. 71.8% of patients aged <50 
years, and 83.33 % of patients aged >50 years had fa-
vourable treatment outcomes respectively. 100 % of 
EPTB patients had favourable outcome and 80.6 % of 
pulmonary TB patients had a favourable outcome. 
Males had a relatively more proportion of unfavour-
able outcomes (14/42 (33.33%)) as compared to females 
(2/40 (5%)) (p<0.005). 

Figure 1: Treatment outcomes of  INH mono resistant 
TB in India under programmatic conditions.

Outcome was favourable in 80% patients with InhA re-
sistance and 94% had favourable outcome with KatG 
resistance (p<0.05). Age, Type of TB (pulmonary/extra-
pulmonary), or HIV status did not significantly affect 
the treatment outcomes.
Conclusions: 6 RZE Lfx is an effective regimen with 
83.6% cure rate in cases of INH monoresistance even in 
field conditions and when overall resistance is ruled out 
by 2nd line LPA . It is important to rule out drug resis-
tance atleast to INH, Rifampicin, and fluoroquinolones 
while determining the treatment regime. inhA mutation 
is associated with unfavourable treatment outcome and 
these patients require close monitoring.

SOA01-804-15 TB recurrence among people 
treated with all-oral, short standardised 
regimens 
A.R. Yosofi,1 A. Mesic,1 1Institute of Tropical 
Medicine, Clinical Sciences, Antwerp, Belgium. 
e-mail: ahmad.reza1231@gmail.com

Background: World Health Organization (WHO) rec-
ommends the use of all-oral short, standardized regi-
mens for the treatment of rifampicin-resistant tubercu-
losis (RR-TB), with a duration from six to nine months. 
The frequency of recurrence depends on regimen com-
position and treatment duration. The evidence for the 
new recommendations comes from clinical trials and 
programmatic data. We aimed to synthesize evidence on 
the frequency of tuberculosis disease recurrence among 
people treated with short oral regimens for RR-TB.
Design/Methods: A systematic review was conducted 
to summarize findings related to the proportion of re-
currence among people treated with all-oral short stan-
dardized regimens for RR-TB.
Results: We identified seven studies with a total of 1512 
participants: six clinical trials (n=824) and one retro-
spective cohort study(n=688). Three studied bedaqui-
line-pretomanid-linezolid-based regimens and four stud-
ies reported outcomes of non-BPaL regimens (based on 
WHO guidelines 2018-2020). In all studies, participants 
were followed up after treatment, with a post-treatment 
follow-up duration of between six and 30 months. Six 
studies reported recurrence of TB disease in 0.2-5.3% 
of their participants and only one study did not report 
recurrence in any of their participants.
Conclusions: Short all-oral regimens are effective and 
result in improved treatment outcomes. The proportion 
of people experiencing a recurrence of TB disease post-
treatment is low however, the duration of post-treat-
ment follow-up time in included studies was short. Lon-
ger-term evidence from the programmatic experience is 
necessary to define if currently recommended short regi-
mens for RR-TB are associated with an increased risk of 
TB disease recurrence.
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SOA01-805-15 BPaL regimen modifications 
under operational research conditions in the 
Philippines 
M. Quelapio,1 M. Trono,2 R. Cervas,3 I. Flores,4  
S. Foraida,5 M. Diachenko,5 D. Omanito,6 J. Carpin,3 
C. Cabalitan,3 C. Salido,6 V. Mirtskhulava,7 S. Jung,8 
1KNCV/TB Alliance, LIFT-TB Project, Metro Manila, 
Philippines, 2Tropical Disease Foundation, Inc., 
LIFT-TB Philippines Project, Makati City, Philippines, 
3Lung Center of the Philippines, Program Management 
Office, Quezon City, Philippines, 4Jose B. Lingad 
Medical Center, Satellite Treatment Center, City of San 
Fernando, Philippines, 5TB Alliance, Medical Affairs, 
New York City, United States of America, 6Department 
of Health, Disease Prevention and Control Bureau, 
Manila City, Philippines, 7KNCV, LIFT-TB Project, The 
Hague, Netherlands, 8International TB Research Center, 
LIFT-TB Project, Seoul, Republic of Korea. 
e-mail: mamel.quelapio@kncvtbc.org

Background: In 2020, WHO recommended 6 months 
of standardized regimen consisting of bedaquiline, 
pretomanid and linezolid (BPaL1200 mg/day) under opera-
tional research (OR) for eligible rifampicin-resistant TB 
patients. In 2021, the BPaL OR protocol and Clinical 
Guide were developed under LIFT-TB. 
In case of toxicity, modifications are allowed including:
a. BPaL regimen interruption during the first 4 weeks of 
treatment for <14 days, and <35 days thereafter, with 
missed doses made up at end of treatment; 
b. Linezolid modification through dose reduction, inter-
ruption or discontinuation after 4 weeks of Linezolid 
1200 mg/day, or after 9 weeks of 600 mg/day.
Design/Methods: This abstract describes the occur-
rence of protocol modifications on the BPaL(1200 mg/d) 
regimen under OR in the Philippines from June 2021- 
December 2022. Data were obtained from REDCap and 
OR databases.
Results: Among 58 patients who finished 6 months of 
treatment, BPaL interruption occurred in 8 (14%) pa-
tients due to peripheral neuropathy (3), myelosuppres-
sion (2), QT prolongation (1), hepatotoxicity (1) and 
surgery of unrelated cause (1). 
Interruption duration was 2-22 days at various treat-
ment stages. Majority of AEs were resolved with no re-
appearance upon re-introduction of the BPaL regimen.
Among the 58 patients, Linezolid modifications oc-
curred in 22 (38%) patients in 30 episodes: temporary 
interruption occurred in 21 (70%), dose reduction in 7 
(23%), permanent discontinuation in 2 (7%) with AEs 
partially or completely resolved. 
AEs included peripheral neuropathy in 13, myelosup-
pression in 11, optic neuritis in 1, and undocumented 
in 1. Treatment success remained exceptionally high at 
97% despite the modifications.
Conclusions: WHO guidelines allow reasonable modifi-
cations to the 6-month BPaL-based regimens to ensure 
drug safety with no compromise to efficacy. Strengthen-

ing active drug safety monitoring and management is 
crucial in the introduction of the new regimens to detect 
and strategically manage adverse events in a timely man-
ner.

SOA01-806-15 A patient-centred  
approach to reducing pre-treatment  
loss to follow-up in drug-resistant TB  
care in Nigeria 
C. Eze,1 N. Murphy-Okpala,1 J. Chukwu,1 C. Nwafor,1 
A. Meka,1 N. Ekeke,1 M. Njoku,1 O. Ezeakile,1 
J. Babalola,2 B. Akpan,3 B. Kunle,4 C. Anyaike,4 
1RedAid Nigeria, Medical, Enugu, Nigeria, 2Oyo State 
Ministry of Health, Tuberculosis, Leprosy and Buruli Control 
Program, Ibadan, Nigeria, 3AkwaIbom State Ministry of 
Health, Tuberculosis, Leprosy and Buruli Control Program, 
Uyo, Nigeria, 4Ministry of Health, Nigeria, Tuberculosis, 
Leprosy and Buruli Ulcer Control Program, Abuja, Nigeria. 
e-mail: ngozi.murphyokpala@redaid-nigeria.org

Background and challenges to implementation: Nigeria 
barely notifies 14% of the estimated 21,000 MDR-TB 
cases, yet reported a 26% pre-treatment loss to follow-
up (PTLTFU) in 2021. Oyo and Akwa-Ibom States 
respectively ranked 3rd and 9th in DR-TB case notification 
with a combined PTLTFU of 44% in the same year. 
Key drivers include delay in communicating diagnosis, 
poor documentation impeding patient tracking, poor 
counseling, centralized baseline investigations and 
treatment initiation. 
Through the TB REACH wave 9 grant (Q2 2022-
Q2 2023), RedAid Nigeria, implemented targeted 
interventions to reduce PTLTFU in these two states. 
Similar states (Delta and Edo) served as control 
populations (CP).
Intervention or response: Multiple interventions along 
the patient-care pathway were deployed, viz: 
1. Modified specimen examination form to capture 
extra patient’s contact details and training/retraining of 
frontline health workers on complete documentation; 
2. Single WhatsApp group for all state-wide DR-TB 
activities including instant notification of new cases by 
the GeneXpert lab personnel; 
3. Introduced and trained healthcare workers on 
structured pre-treatment counselling with a checklist, 
health education video and a DR-TB survivor’s lived-
experience sharing; 
4. Decentralized baseline investigations by engaging 
new pre-qualified laboratories; 
5. Decentralized treatment initiation by training clusters 
of clinicians and local government TB Supervisors; and; 
6. Engaged an ad-hoc staff to coordinate decentralization 
of all DR-TB diagnosis-enrollment activities.
Project interventions were conducted under routine 
programmatic conditions, and routine surveillance data 
over 3 quarters of implementation analyzed to measure 
outcomes.
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Results/Impact: After three quarters (Q2-Q4, 2022) of 
implementation, PTLTFU decreased from 59% to 34% 
(z=6.3014, p<0.001) compared with the same preced-
ing period (Q2-Q4, 2021). Conversely, the PTLTFU in-
creased from 31% to 46% (z=-2.4398, p=0.01468) in the 
same period in CP. 
There is significant relationship between enrolment sta-
tus and intervention (X2=5.63, p=0.018), with evalua-
tion population more likely to have patients commenced 
on DR-TB treatment.

Figure. Comparison of  PTLTFU among DR-TB 
patients in evaluation and control population 
(Q2-Q4 2021 vs. Q2-Q4 2022).

Conclusions: A multi-pronged patient-centered ap-
proach using targeted interventions is expedient to re-
duce diagnosis-enrollment gap in DR-TB care.

SOA01-807-15 Impact of isoniazid  
mono-resistance on 2-month sputum  
culture conversion and survival in pulmonary 
TB patients: A 10-year, nationwide cohort 
study, Taiwan 
J.-Y. Wang,1 M.-R. Lee,1 C.-H. Lee,2 1National Taiwan 
University Hospital, Internal Medicine, Taipei, Taiwan, 
2Wan Fang Hospital, Internal Medicine, Taipei, Taiwan. 
e-mail: jywang@ntu.edu.tw

Background: Isoniazid is an early bactericidal anti-
tuberculosis (TB) agent and isoniazid mono-resistance 
TB is the most prevalent drug resistant TB worldwide. 
Concerns exist regarding whether resistance to isonia-
zid would lead to delayed culture conversion and worse 
outcome.
Design/Methods: From January 2008 to November 
2017, adult culture-positive pulmonary TB patients were 
identified through Taiwan Center for Disease Control 
database. Their clinical characteristics and follow-up 
information until end of 2017 were also retrieved from 
Taiwan National Health Insurance Research Database. 
Primary outcome was time to culture conversion within 
two months. Secondary outcome included death within 
two months and unfavorable outcome at 2nd month.
Results: A total of 39742 pulmonary TB patients in-
cluding 36931 drug-susceptible pulmonary TB and 
2811 isoniazid-resistant TB were identified. Compared 
with all susceptible TB, isoniazid mono-resistance was 

not associated with longer time to culture conversion 
within two months (HR:0.99, 95% CI: 0.93-1.04, 95% 
CI:0.6050), higher risk of mortality within two months 
(HR:1.13, 95% CI: 0.87-1.47, p=0.3701) and unfavor-
able outcome at 2nd month (OR:1.03, 95% CI: 0.95-
1.12, p=0.4285). 
In subgroup analysis, patients aged between 20 and 65 
were less likely to achieve culture conversion (HR:0.9, 
95% CI:0.84-0.98, p=0.0136), and had higher risk for 
unfavorable outcome (OR:1.17, 95% CI:1.05-1.32, 
p=0.0065). 
Also, participants with no underlying comorbidi-
ties required longer time to achieve culture conversion 
(HR:0.89, 95% CI:0.81-0.98, p=0.0205).

Conclusions: Our study revealed that isoniazid mono-
resistant TB had comparable outcome with drug-sus-
ceptible TB at end of intensive phase. Healthy and non-
elderly patients, however, were more likely to had cul-
ture persistence, which may raise the concern of disease 
transmission in this subgroup of patients.
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SOA02 Pediatric TB: From determinants 
to outcomes

SOA02-809-15 Determinants of TB disease 
development in children in central Ethiopia: 
A matched case-control study 
A. Burusie,1 N. Salazar-Austin,2 A. Addissie,3 1Arsi 
University, Department of Public Health, Asella, Ethiopia, 
2John Hopkins University, School of Medicine, Baltimore, 
United States of America, 3Addis Ababa University, 
School of Public Health, Addis Ababa, Ethiopia. 
e-mail: babaynanaty@gmail.com

Background: The risk factors that determine the pro-
gression of latent tuberculosis infection to tuberculosis 
(TB) disease such as Bacillus Calmette Guerin (BCG) 
vaccination and smoking are the subject of heated de-
bate. 
The objective of this study was to identify determinants 
of TB disease development in general and in relation to 
the effect of BCG vaccination over time in children in 
central Ethiopia.
Design/Methods: The characteristics of children who 
developed TB (cases) and those who did not (controls) 
were compared using a 1:1 age matched case-control de-
sign. The information was gathered between February 8, 
2022 and June 24, 2022 in healthcare facilities in Addis 
Ababa city, Adama, and Bishoftu towns. We studied 256 
matched case-control pairs in total. A bivariate condi-
tional logistic regression analysis was performed first to 
select variables with p-values less than or equal to 0.20 
for the multivariable model. 
Finally, variables with a p-value less than 0.05 for 
matched adjusted odds ratio (mORadj) were reported 
as significant determinants of TB disease development.
Results: Being unvaccinated for BCG at birth or within 
two weeks following birth was found to be more than 
twice as common (mORadj = 2.11, 95% CI = 1.28-3.48) 
among TB patients as it was in children who had never 
had TB. 

Figure. Predictive margins of  BCG with 95% CIs.

Children who ever lived with a TB-sick family member 
(mORadj = 4.28, 95% CI = 1.95–9.39), smoking family 
members (mORadj = 3.15, 95% CI = 1.07-9.27), and 
HIV-infected children (mORadj = 8.71, 95% CI = 1.96–
38.66) were more likely to develop TB disease. BCG vac-
cination was found to be protective of TB disease devel-
opment to the age of 15 years. 
Conclusions: Being BCG-unvaccinated, having TB pa-
tient contact in the household, having a smoker in the 
household, and having HIV infection were found to be 
determinants of TB disease development in children.

SOA02-811-15 Closing the TB case  
detection gap among children: Early lessons 
from a paediatric TB intervention in India 
A. Kalra,1 A.S. Thekke Purakkal,1 A. Quraishi,1 
A. Kumar,1 S.K. Mattoo,2 V. Roddawar,3 B. Vadera,4 
S.S. Chadha,1 S. Sarin,5 1FIND, Programmes, Delhi, 
India, 2National TB Elimination Programme, MoHFW, 
Central TB Division, Delhi, India, 3John Snow India Pvt. 
Ltd, Programmes, Delhi, India, 4USAID India, Programmes, 
Delhi, India, 5FIND, Programmes, Geneva, Switzerland. 
e-mail: draakshikalra@gmail.com

Background and challenges to implementation: Signifi-
cant gap of ~50% exists between estimated pediatric tu-
berculosis (TB) incidence and case notifications in India. 
Contributors to this include lack of trained healthcare 
providers (HCP) to collect samples for TB detection, 
and sub-optimal linkage between health care facilities 
(HCF). To address these challenges, FIND, in collabo-
ration with the National TB programme (NTEP), In-
dia implemented an intervention focused on children. 
The USAID-Tuberculosis Implementation Framework 
Agreement (TIFA) project funded the intervention.
Intervention or response: The intervention was rolled-
out in four states of India covering a population of 
~12million focusing on peri-urban, rural, and aboriginal 
geographies. Key activities included training of HCPs on 
non-sputum sample collection techniques, identification 
of tertiary HCFs that could act as mentoring institutes 
and linking peripheral HCFs (public and private sector) 
to higher centres through a hub and spoke model to de-
centralize sample collection. Screening camps were con-
ducted to enhance TB case detection. Linkages were es-
tablished between collection and diagnostic sites within 
the districts, and sample transportation was facilitated 
by NTEP/existing mechanisms/volunteers. Data from 
the first quarter of sample collection (December’22-Feb-
ruary’23) were analysed.
Results/Impact: Approximately 340 HCPs were trained 
on non-sputum sample collection techniques (e.g., gas-
tric lavage/aspirate(GA), induced sputum(IS), and fine 
needle aspiration(FNA)) through theoretical and live 
demonstration sessions. Linkages were established be-
tween 168 HCFs (23 hubs, 141 spokes, 4 mentoring insti-
tutes). Till February’23, 660 non-sputum samples (Figure 
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1) were collected from presumptive children ((≤18 years, 
median age=8 years, IQR:4,12), 48% females) through 
42 sample collection facilities (52% private-sector) oper-
ational under the intervention and one screening camp. 
Among these, 12% of samples were diagnosed positive 
for TB (53% females, median age=14years, IQR:10,16).

Figure 1. Distribution of  non-sputum samples collected 
and TB positive cases diagnosed: Dec ’22 - Feb ’23, 
Pediatric TIFA project, FIND. 
GA/GL: Gastric aspirate/lavage,  IS: Induced sputum; 
FNA: Fine needle aspirate,  CSF: Cerebrospinal fluid, 
BAL: Bronchioalveolar lavage  
aPercntage shown for ‘No. of  samples collected’ is 
the percentage of  a particular sample-type among all 
samples collected (denominator: N = 660). 
bPercentage (in italics) shown for No. of  samples tested 
postitive for TB is the proportion of  a particular type 
of  sample identified positive for TB.

Conclusions: Preliminary data demonstrate the feasi-
bility of improving pediatric TB sample collection and 
diagnosis significantly through mechanisms established 
under the project. Scale-up of the intervention may con-
tribute substantially to decreasing the TB detection gap 
among this ‘special group’.

SOA02-812-15 Impact of practical 
demonstration of stool sample Xpert  
test on childhood TB case detection  
In Oyo State, Nigeria 
J. Olabamiji,1 R. Enogu,2 S. Akingbesote,3 O. Daniel,4 
A. Agbaje,5 C. Anyaike,6 P. Dakum,7 D. Nongo,2 
O. Oyelaran,2 O. Rayi,1 J. Babalola,8 M. Ireneh,9 
1Institute of Human Virology, Nigeria, Clinical Laboratory, 
Lagos, Nigeria, 2USAID, HIV/AIDS and TB, Abuja, Nigeria, 
3Institute of Human Virology, Nigeria, Clinical Services, 
Ibadan, Nigeria, 4Institute of Human Virology, Nigeria, 
Clinical Services, Lagos, Nigeria, 5Institute of Human 
Virology, Nigeria, Clinical Services, Abuja, Nigeria, 
6National Tuberculosis, Leprocy and Buruli Ulcer Control 
Program, Program, Abuja, Nigeria, 7Institute of Human 
Virology, Nigeria, Management, Abuja, Nigeria, 8Oyo 
State Tuberculosis, Buruli and Leprosy Control Program, 
Medical Services, Ibadan, Nigeria, 9Institute of Human 
Virology, Nigeria, Strategic Information, Lagos, Nigeria. 
e-mail: jolabamiji@ihvnigeria.org

Background and challenges to implementation: Ac-
cording to the World Health Organization, there were 
194,000 child TB deaths and 1 million pediatric tubercu-
losis infections in 2017. Children typically are unable to 
expectorate and produce a sample of sputum. The stool 
collection method was adopted since obtaining a speci-
men requires invasive procedures like sputum induction, 
gastric induction, or gastric aspiration. Nevertheless, 
not every facility in TB-endemic areas has the tools and 
employees trained to carry out these treatments. This 
paper, therefore, presents the impact of practical dem-
onstration of stool sample Xpert test on childhood TB 
case detection in Oyo State, Nigeria.
Intervention or response: This intervention was con-
ducted among laboratory employees in ten Genexpert 
sites in seven Local Government Areas of Oyo State, Ni-
geria. The participants were provided with continuous 
stool sample testing training using Genexpert in 2020 
and 2021. 
Supportive supervision was also provided, and the link-
age coordinators were asked to prioritize immediate 
stool sample movement to the laboratories to maintain 
the samples’ efficacy. In 2022, the trained personnel 
were asked to practically demonstrate what they have 
learned in the previous years without any supervision 
to evaluate the efficacy of the intervention and retainers 
of knowledge.
Results/Impact: During the 3 years implementing pe-
riod (2020-2022), 807,188 children were eligible for the 
stool sample Xpert test, of which 85.6% (690,885) were 
screened. 2.08% (14,389) of the children screened were 
presumptive, and 99.1% (14,254) of the presumptive 
were evaluated. Of the presumptive evaluated, 5.7% 
(809) were diagnosed with childhood TB.
Conclusions: Practical demonstration, training, and 
supportive supervision of laboratory personnel are ef-
fective and contribute to childhood TB case detection 
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in the state. Therefore, this intervention recommends 
scaling up to the remaining 26 local governments in Oyo 
State, Nigeria.

SOA02-813-15 Testing stool specimens  
using Xpert MTB/RIF Ultra: A gamechanger 
in TB detection among children 
S. Choudhury,1 S. Kabir,1 S. Naher,1 T. Ibrahim,1  
S.M.M. Rahman,1 A. Nashra,1 A. Rahman,2 
K.M.S. Towhid,3 A. Hossain,1 P. Daru,1 T. Rahman,1 
S. Banu,1 1icddr,b, Infectious Diseases Division, 
Dhaka, Bangladesh, 2National Tuberculosis Control 
Programme, TBC and Admin, Dhaka, Bangladesh, 
3National Tuberculosis Control Programme, 
Coordination, Dhaka, Bangladesh. 
e-mail: senjuti.kabir@icddrb.org

Background and challenges to implementation: Child 
tuberculosis (Ch-TB) is under-diagnosed in Bangladesh 
(3% vs estimated 8%). Major reasons for misdiagnosis 
are specimen collection difficulties and negative test re-
sult for paucibacillary nature of disease. World Health 
Organization recommended stool testing by Xpert 
MTB/RIF Ultra (Ultra) assay to minimize diagnostic 
gap of child pulmonary TB (Ch-PTB). 
Here we evaluated usefulness of stool testing by Ultra 
for Ch-PTB diagnosis in programmatic approach.
Intervention or response: USAID’s Alliance for Com-
bating TB in Bangladesh (ACTB) Activity is support-
ing the National Tuberculosis Control Programme 
(NTP) to identify missing Ch-TB through Intensified 
Case Finding approach. To increase Ch-PTB diagnosis, 
stool-based diagnostic approach was introduced in June 
2021 and expanded to 41 healthcare facilities through-
out Bangladesh. Physicians advised stool test by Ultra 
for presumptive Ch-PTB (<15 years of age) as part of 
routine TB diagnostics. 
Collected stool specimens were transported and tested 
at divisional level testing facilities. TB diagnosis were 
made by physicians and treatment was provided as per 
national guideline.
Results/Impact: Between January and December 2022, 
stool from 7485 Ch-PTB presumptive were tested by Ul-
tra with mean (±SD) age 5.3 (±3.7) years. Among tested, 
343 (4.6%) were positive for Mycobacterium tuberculo-
sis, of which 256 (74.6%) showed ‘trace detected’ result. 
Positivity rate was 4.5% (162/3602) in <5 years, 3.9% 
(105/2660) in 5-9 years and 6.2% (76/1223) in ≥10-year-
old children. 
In contrast, we found Xpert positivity rate 5.6% on 
induced sputum among children. Majority (297/343, 
86.6%) with Mycobacterium tuberculosis positive on 
stool were diagnosed with TB and put on anti-TB treat-
ment.
Conclusions: Findings demonstrated that stool testing 
by Ultra is helpful for Ch-PTB diagnosis. Stool can be 
an alternative specimen, especially for younger children, 

who cannot expectorate sputum. NTP should ensure 
sufficient logistics and proper staff training at all level 
of healthcare facilities to improve Ch-PTB detection, es-
pecially under-5, to reduce childhood illness and death.

SOA02-814-15 Evaluation of teachers’ 
training on TB to increase case detection 
among school children in Nigeria 
B. Aiyenigba,1 A. Dikko,1 N. Afolabi,1 C. Kafran,1 
K. George,1 J. Edor,1 O. Adebari,2 D. Nongo,3 
I. Tweedie,1 1Johns Hopkins University Center for 
Communication Programs, Breakthrough ACTION 
Nigeria, Abuja, Nigeria, 2National Tuberculosis Leprosy 
and Buruli Ulcer Control Programme, ACSM Unit, 
Abuja, Nigeria, 3USAID, Tuberculosis, Abuja, Nigeria. 
e-mail: tito@ba-nigeria.org

Background and challenges to implementation: In Ni-
geria, Tuberculosis (TB) among children frequently 
goes undetected and untreated. Current childhood TB 
notification is 7% of the total TB case notification in 
Nigeria. As part of innovations to commemorate the 
2023 World TB Day, the USAID-funded Breakthrough 
ACTION Nigeria (BA-N) project introduced train-
ing of school teachers on TB to increase awareness 
of childhood TB and strengthen referral for TB tests 
amongst children. 
This study aims to assess the immediate effectiveness of 
training teachers on TB in the Federal Capital Territory, 
Abuja.
Intervention or response: BA-N conducted a pre- and 
immediate post-evaluation study among 44 teachers 
from 29 schools in the six area councils of Abuja, Ni-
geria. The teachers received a one-day training on TB. 
Topics included childhood TB, signs and symptoms, 
transmission, prevention, stigma, contact tracing, and 
its impacts on student education. The evaluation as-
sessed the teachers’ knowledge, attitude and risk percep-
tion including identification of TB signs and symptoms 
before and after the training using a questionnaire.
Results/Impact: The training significantly improved the 
teachers’ knowledge, attitude, and risk perception on 
TB from 5.5±2.6 at pre-evaluation to 10.2±2.6 at post 
evaluation (P<0.001). 
Overall, there was a 31% increase in the teachers’ knowl-
edge post-training evaluation, demonstrating that the 
program had a beneficial effect on their knowledge and 
abilities to recognize TB signs and symptoms among 
school children.
Conclusions: Training teachers on signs and symptoms 
of TB among children in Nigeria is feasible and effective 
in improving their knowledge, perception, attitude, and 
practice. Teachers can be helpful partners in TB case 
detection and referral among children in environments 
with inadequate resources, especially schools in known 
TB hotspots.
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SOA02-815-15 Comparison of  
treatment-decision algorithms for children 
evaluated for TB in Bangladesh 

S. Kulkarni,1 A. Malik,2,3 M. Rahman,4 F. Hossain,4 
M. Becerra,5 K. Kamrul,6 T. Rahman,4,7 T. Roy,2,4 
H. Hussain,2 M. Brooks,8 1Boston Medical Center, 
Infectious Diseases, Boston, United States of America, 
2IRD Global, IRD Global, Singapore, Singapore, 3Analysis 
Group, Inc, Analysis Group, Inc, Boston, United States of 
America, 4IRD Bangladesh, IRD Bangladesh, Bangladesh, 
Bangladesh, 5Harvard Medical School, Global Health 
and Social Medicine, Boston, United States of America, 
6Dhaka Shishu Hospital, Hospital, Dhaka, Bangladesh, 
7Stop TB Partnership, Innovations & Grants Team, 
Geneva, Switzerland, 8Boston University School of Public 
Health, Global Health, Boston, United States of America. 
e-mail: amyn.malik@ird.global

Background: Treatment-decision algorithms to prompt 
rapid TB treatment initiation in children accompanied 
the latest WHO guidelines. Due to numerous included 
characteristics not being routinely collected, we devel-
oped a different algorithm using only programmatic 
data from children evaluated for TB in Pakistan (previ-
ously reported). 
We aim to assess its utility in an external population in 
Bangladesh.
Design/Methods: Using data from an active patient-
finding program implemented in the Mymensingh Di-
vision of Bangladesh, we attempted five applications 
of the Pakistan-model, which aims to predict children 
diagnosed with TB—either bacteriologically-confirmed 
or clinically diagnosed. 
First, we apply it to the Bangladesh cohort using the 
same identified variables, risk scores, and optimal cutoff 
threshold. 
Second, using the same variables and risk scores, we 
identify a data-specific cutoff value using Youden’s J. 
Third, using the same variables, we re-calculate risk 
scores and cutoff value. 
Fourth, we derive a completely new risk-score model; 
fifth, we hold sensitivity at 85%. 
We calculate sensitivity, specificity, positive and negative 
predictive values (PPV, NPV) for each.
Results: In Bangladesh, 8,084 children with presumed 
TB were further evaluated for disease; 1,783 (22.1%) 
were diagnosed. PPVs were low (range: 26.3-31.8%); 
NPVs were high (range: 87.9-91.3%). The newly derived 
Bangladesh-model had a sensitivity of 77.0% (95%CI: 
74.9-78.9) and specificity of 47.4% (95%CI: 46.2-48.7), 
and included the following: age group, contact with an 
individual with TB, weight <5th percentile, cough du-
ration, fever, night sweats, weight loss, poor appetite, 
family history of TB, and chest radiograph suggestive 
of TB. When sensitivity was held at 86.2%, specificity 
was 35.3% (95%CI: 34.1-36.5). See Table 1.

Model Sensitivity 
(95% CI)

Specificity 
(95% CI)

PPV
(95% CI)

NPV
(95% CI)

Pakistan-model applied to Pakistan 
cohort (original, for reference only)

98.2%
(97.3-98.8)

89.2%
(88.1-90.1)

76.9%
(75.2-78.5)

99.3%
(98.9-99.5)

(1) Pakistan-model: 
same variables, same risk scores, 
same cutoff score of 9

90.5%
(89.0-91.8)

28.2%
(27.1-29.3)

26.3%
(25.8-26.7)

91.3%
(90.0-92.4)

(2) Pakistan-model: 
same variables, same risk scores, 
new cutoff score of 14

79.0%
(77.1-80.9)

51.1%
(49.9-52.3)

31.4%
(30.6-32.1)

89.6%
(88.7-90.4)

(3) Pakistan-model: 
same variables, new risk scores, 
new cutoff score of 11

77.0%
(75.0-78.9)

53.3%
(52.1-54.5)

31.8%
(31.0-32.6)

89.1%
(88.2-89.9)

(4) Bangladesh-model: 
new variables, new risk scores, 
new cutoff score of 6 

77.0%
(74.9-78.9)

47.4%
(46.2-48.7)

29.3%
(28.6-30.0)

87.9%
(86.9-88.8)

(5) Bangladesh-model: 
same as previous, but sensitivity 
held ~85% using cutoff score of 3

86.2%
(84.5-87.8)

35.3%
(34.1-36.5)

27.4%
(26.9-27.9)

90.0%
(88.9-91.1)

Table 1. Discriminatory Properties for Each Model.

Conclusions: Different predictive models including 
similar but varying characteristics and cutoff thresholds 
provided large variability in associated discriminatory 
properties. 
External clinical algorithms should be used with cau-
tion; attempts to understand the context-specific appli-
cation of such algorithms prior to implementing them 
can help guide clinical care.

SOA02-816-15 Finding the missing  
paediatric TB cases via partnerships with  
the Indian Academy of Paediatrics in India 
S.K. Mattoo,1 P. Tripathi,2 P. Singh,1 R.P. Joshi,1 
A. Gupta,3 C. Gokhale,1 D. Tumu,3 1Ministry of 
Health & Family Welfare, Central TB Division, New 
Delhi, India, 2International Union Against Tuberculosis 
and Lung Disease (The Union), iDEFEAT TB, New Delhi, 
India, 3World Health Organisation (WHO) Representative 
to India, WHO Country India, New Delhi, India. 
e-mail: mattoos@rntcp.org

Background and challenges to implementation: TB 
causes significant morbidity and a large number of 
deaths in children. A considerable number of TB cases 
are missing in the community; in 2022, only 135,921, ap-
proximately 38% of paediatric TB patients (0-14-year 
age) of estimated 3,56,000 paediatric TB cases (12% of 
total estimated TB cases) were notified in India.
Intervention or response: Annually, almost 50% of pae-
diatric TB cases are missed being notified in India. A sig-
nificant proportion of parents seek healthcare for their 
children in the private sector. To address the diagnostics 
and treatment barriers to Paediatric TB notification, The 
National TB Elimination Programme (NTEP) signed a 
Memorandum of Understanding (MoU) in partnership 
with the Indian Academy of Paediatrics (IAP). 
The MoU aims to build capacity among the NTEP 
Medical Officers and the paediatricians, in both the 
public and private sectors, for the diagnosis, notifica-
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tion, treatment and provision of public health actions 
for the management of paediatric TB.
Results/Impact: Through the partnership, the IAP has 
to train 18,000 paediatricians and 2,000 NTEP Medi-
cal Officers on the latest programmatic and clinical 
management in paediatric TB through 300 district-level 
Continued Medical Education (CME) workshops. 
Despite the disruptions caused by the COVID-19 pan-
demic, the IAP has completed 148 CMEs, including 1 
National, 5 Regional, and 142 District-level workshops. 
The collaboration has increased TB notification by the 
private sector. Additionally, 6,709 paediatric TB cases 
have been notified till 6th March 2023 by the paediatri-
cians trained during these CMEs.
Conclusions: Partnerships with medical professionals 
have been one of the critical components of the strategic 
priorities towards reaching the national target to END 
TB by 2025. 
The partnership with IAP supported the capacity build-
ing of paediatricians in the private and public sectors 
and decreased missed paediatric TB cases.

SOA03 Multimorbidity Comorbidities

SOA03-817-15 Depression in adolescents  
on TB treatment in Lima, Peru 
V. Sanchez Guzman,1 B. Roman Sinche,2 
J. Santa Cruz,3 C. Contreras,3 J.R. Tanzer,4 
S. Chiang,1,5 1Brown University, Warren Alpert 
Medical School, Providence, United States of America, 
2Partners in Health - Socios en Salud, Tuberculosis Program, 
Lima, Peru, 3Partners in Health - Socios en Salud, Mental 
Health Program, Lima, Peru, 4Lifespan, Department of 
Pediatrics, Providence, United States of America, 5Hasbro 
Children’s Hospital, Division of Pediatric Infectious Diseases, 
Providence, United States of America. e-mail: victoria_
sanchez_guzman@brown.edu

Background: An estimated 1.8 million adolescents de-
velop tuberculosis (TB) disease worldwide each year. 
The prevalence of depression in adult TB patients is 
high, but the prevalence of depression among adoles-
cents with TB is unknown. 
We analyzed data from a prospective cohort study to 
identify the prevalence and risk factors for depression in 
adolescents receiving treatment for rifampicin-suscepti-
ble tuberculosis in Lima, Peru from 2020-2022.
Design/Methods: Between weeks 3-5 of treatment for 
rifampicin-susceptible TB, 249 adolescents 10-19 years 
old completed a self-administered survey that included 
demographic questions and the following scales: PHQ-9 
for depression, Adverse Childhood Experiences (ACEs), 
Alcohol Use Disorders (AUDIT), caregiver support, TB-
related stigma, and TB knowledge. 

Participants with PHQ-9 score ≥10 (indicating moder-
ate or severe depression) were referred to study psychol-
ogists for further evaluation (using a repeat PHQ-9 and 
psychological interviewing) and treatment, if indicated. 
Using regression, we identified factors associated with 
PHQ-9 score.

Predictors of PHQ-9 Score Coefficient 95% CI p-value

Female gender 1.42 0.21, 2.64 0.02
Eats <3 meals/day at least once weekly due 
to poverty 1.77 0.57, 2.96 0.004

ACEs score 0.77 0.49, 1.05 <0.001
Caregiver support score -0.22 -0.38, -0.06 0.006
TB stigma score 0.27 0.19, 0.34 <0.001
Endorses current TB symptoms 2.94 1.55, 4.32 <0.001
Frequency of adverse treatment events (per 
day/week) 0.92 0.63, 1.22 <0.001

Illicit drug use in past 12 months -0.32 -2.02, 1.38 0.71
AUDIT score 0.33 0.12, 0.55 0.002

Results: Of 249 participants, 98 (39.4%), 62 (24.9%), 
and 33 (13.3%) had mild, moderate, and severe depres-
sion, respectively. Depression was associated with fe-
male gender; food insecurity; higher scores on the ACEs, 
TB stigma, and AUDIT scales; lower caregiver support 
score; current TB symptoms; and more frequent adverse 
treatment events. 
Of the 95 participants reevaluated by psychologists, 26 
(27.4%) were judged to not require any intervention 
because they scored <5 on a psychologist-administered 
PHQ-9; 50 (52.6%) received psychotherapy because they 
scored 5-14; 17 (17.9%) were referred for urgent psychi-
atric care because they scored ≥15 and/or had suicidal 
ideation; and 2 (4.0%) were lost to follow-up and unable 
to be evaluated. The most common factors implicated in 
depression, as identified by the psychologist, were TB ill-
ness (n = 25) and pre-existing family difficulties (n = 20).
Conclusions: The high prevalence of depression that we 
observed underscores the importance of screening ado-
lescents on TB treatment for depression.
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SOA03-818-15 Burden of physical, mental, 
social and economic multi-morbidities in 
patients diagnosed with TB 
S. Datta,1,2,3,4 C. Fernandez Concha Llona,2,3 
R. Montoya,2,3 P. Tapia,2,3 A. Lozano,2,3 J. Franco,2,3 
R. Soso Ccanto,2,3 M. Haro,2,3 M. Rivero,2,3 
J. Gomez,2,3 L. Quevedo Cruz,2,3,4 C.A. Evans,2,3,4 
1Liverpool School of Tropical Medicine, Clinical 
Sciences, Liverpool, United Kingdom of Great Britain 
and Northern Ireland, 2Universidad Peruana Cayetano 
Heredia, IFHAD, Innovation for Health and Development, 
Laboratory for Research and Development, Lima, Peru, 
3Asociación Benéfica Prisma, IPSYD, Innovacion Por 
la Salud y el Desarollo, Lima, Peru, 4Imperial College 
London, Department of Infectious Disease, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: sumona.datta@ifhad.org

Background: TB is a disease of poverty and patients of-
ten face other conditions or “multi-morbidities”. Most 
TB care is provided in vertical programs focusing on TB 
cure with testing for HIV and diabetes. Untreated multi-
morbidities impair return to good health and can be ex-
acerbated by TB causing long-term illbeing. 
Most studies characterise individual comorbidities or 
biomedical multi-morbidities, so the burden of broader 
multi-morbidities in TB is unclear.
Design/Methods: All patients starting TB treatment in 
32 health posts in Callao, Peru were invited for inter-
view, height and weight measurements, and sputum col-
lection. Patients were re-visited 6 months later to con-
firm their health status and TB program outcomes. 
During analysis morbidities were grouped as: physical 
(malnutrition, chronic illnesses, pregnancy, requiring 
surgery, significant side effects or continued symptoms); 
mental (depression, alcohol or substance abuse); social 
(hunger, homelessness, ex-incarceration, domestic vio-
lence or immigration); and economic co-morbidities.
Results: Between June 2016-December 2019, 2702 pa-
tients were to be treated for TB, of whom 2415 (89%) 
provided data. HIV co-infection had 6.6% (95%CI=5.7-
7.7%) prevalence and diabetes 7.2% (95%CI=6.2-
8.2%). 
However, 43% (95%CI=41-45%) reported a physical 
co-morbidity; the most common being continued/wors-
ened symptoms at 6 months (21% (95%CI=19-23%), 
40% of whom had completed or were completing TB 
treatment. 
Also, 38% (95%CI=36-40%) had social co-morbidities, 
27% (95%CI=25-29%) had mental co-morbidities, and 
21% (95%CI=19-22%) economic co-morbidity. Only 
28% (95%CI=27-30%) of patients had no co-morbid-
ities. 
Morbidities overlap (see Figure) with 39% (95%CI=37-
41%) of patients having multi-morbidities, i.e. co-mor-
bidities that fell into 2 or more groups.

Figure. TB multi-morbidities (N=2415 patients).

Rifampicin-resistant treatment was provided to 11% 
(95%CI=10-13%) and was associated with 1.4-times 
(95%CI=1.2-1.6, p<0.0001) higher risk of multi-mor-
bidities with 52% (95%CI=46%-58%) patients with 
multi-morbidities in 2 or more groups.
Conclusions: Multi-morbidities with TB are extremely 
common. TB programs should provide patients with 
comprehensive care including socio-economic support 
aiming for symptom-free healthy survival and not just 
TB cure.

SOA03-819-15 Multimorbidity in post-TB 
patients – a longitudinal analysis 
E. Lucke,1 L.T. Minja,2 N.E. Ntinginya,3 C. Khosa,4 
P. Nhassengo,5 M. Rassool,6 J. Bennet,6 O. Owolabi,7 
J. Sutherland,8 S. Charalambous,9 R. Wallis,10 
A. Rachow,1 1Ludwig Maximilians University Munich, 
Institute for Infectious Diseases and Tropical Medicine, 
Munich, Germany, 2NIMR-MMRC, Mbeya Medical 
Research Center, Mbeya, United Republic of Tanzania, 
3NIMR-MMRC, TB & Emerging Diseases, Mbeya, 
United Republic of Tanzania, 4Instituto Nacional de 
Saúde (INS), TB Sequel, Maputo, Mozambique,
 5Instituto Nacional de Saúde (INS), Health Systems 
Research, Maputo, Mozambique, 6University of the 
Witwatersrand, Clinical HIV Research Unit, 
Johannesburg, South Africa, 7MRC Unit The Gambia 
at LSHTM, Infectious Diseases, Fajara, Gambia 
(Republic of The), 8MRC Unit The Gambia at LSHTM, 
TB Sequel, Fajara, Gambia (Republic of The), 
9The Aurum Institute, Infectious Diseases, 
Johannesburg, South Africa, 10Aurum Institute, 
Infectious Diseases, Johannesburg, South Africa. 
e-mail: anneelisabethlucke@googlemail.com

Background: TB is a major global health problem af-
fecting millions of people every year. While TB is pri-
marily known as a respiratory disease, it can also affect 
other organs. Multimorbidity, the co-occurrence of two 
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or more chronic conditions, is frequently observed in TB 
survivors. However, its progression and underlying risk 
factors are not yet well understood.
Design/Methods: The TB Sequel study recruited pa-
tients with microbiologically confirmed TB in four Af-
rican countries; Tanzania, Mozambique, South Africa 
and Gambia. Throughout two years after treatment 
initiation, clinical examinations and laboratory assess-
ments were carried out at predefined time points. A 
longitudinal analysis of hypertension, elevated HbA1c, 
obesity, malnutrition and anaemia at six and twelve 
months after TB diagnosis was performed. Based on a 
cluster analysis of the aforementioned comorbidities, 
multimorbidity of non-TB-associated comorbidities 
was modelled using a poisson regression. Covariates 
were integrated as predictors of multimorbidity using 
the stepwise AIC approach.
Results: 1430 subjects were included in the study. The 
change in proportions between month twelve and base-
line Δ was significant for all comorbidities. A decrease 
was seen for malnutrition (Δ = 0.29), anaemia (Δ = 
0.49), and elevated HbA1c (Δ = 0.09) whilst an increase 
was seen for hypertension (Δ = 0.18) and obesity (Δ = 
0.10). 
The poisson regression identified sex and age to be 
strong predictors of morbidity. Data on the effects of 
further risk factors (clinical, behavioral, environmental, 
socio-economic) for multimorbidity after TB treatment 
is pending and results will be presented at the confer-
ence. 
Finally, the regression indicated that the morbidity at 
baseline has predictive potential for morbidity at month 
six and twelve.
Conclusions: The results indicate a change in morbid-
ity pattern at the end and after TB treatment. While 
possibly TB-associated malnutrition and aneamia are 
decreasing the proportion of other non-communicable 
diseases, e.g. hypertension and obesity, are increasing.

SOA03-820-15 Association between  
diabetes and TB treatment outcomes:  
A Korean nationwide cohort study 
S.H. Kwak,1 D. Jeong,2 J. Mok,3 D. Jeon,4 
H.-Y. Kang,5 H.J. Kim,6 H.-S. Kim,7 H. Choi,8 
Y.A. Kang,9,10 1Division of Pulmonology, Allergy and 
Critical Care Medicine, Department of Internal Medicine, 
Yongin Severance Hospital, Yonsei University College 
of Medicine, Yongin, Republic of Korea, 2Research 
Center, the Korean Institute of Tuberculosis, Korean 
National Tuberculosis Association, Seoul, Republic of 
Korea, 3Department of Internal Medicine, Pusan National 
University Hospital, Pusan National University School of 
Medicine, Pusan, Republic of Korea, 4Department of 
Internal Medicine, Pusan National University Yangsan 
Hospital, Pusan National University School of Medicine, 
Pusan, Republic of Korea, 5Department of Health Policy 
and Management, Seoul National University College of 
Medicine, Seoul, Republic of Korea, 6Central Training 
Institute, Korean National Tuberculosis Association, 
Seoul, Republic of Korea, 7Department of Health 
Policy Research, National Evidence-Based Healthcare 
Collaborating Agency, Seoul, Republic of Korea, 
8Department of Preventive Medicine, Konyang 
University College of Medicine, Daejeon, Republic of 
Korea, 9Division of Pulmonary and Critical Care 
Medicine, Department of Internal Medicine, Severance 
Hospital, Yonsei University College of Medicine, Seoul, 
Republic of Korea, 10Institute of Immunology and 
Immunological Diseases, Yonsei University College of 
Medicine, Seoul, Republic of Korea. 
e-mail: sehyun31@yuhs.ac

Background: Despite its significant impact on outcomes, 
tuberculosis (TB)-diabetes mellitus (DM) co-prevalence 
is yet to be fully investigated. 
Therefore, we aimed to evaluate the association between 
DM and treatment outcomes in TB patients, with a 
focus on mortality.
Design/Methods: This retrospective nationwide cohort 
study included TB patients diagnosed between 2011 and 
2018 in South Korea. The study population was classified 
into DM group and a non-DM group depending on 
their DM status.
Results: Of 239,848 patients included, 62,435 (26.0%) 
were included in the DM group and 177,413 (74.0%) 
were included in the non-DM group. Compared with 
non-DM group, treatment success rate was lower 
(76.8% vs 85.5%) and mortality was higher in DM 
group (14.5% vs 6.3%). 
Cox proportional hazard regression analyses showed 
DM as an independent risk factor for TB mortality. Of 
the total 20,203 deaths, 11,582 (57.3%) patients died 
during the initial 2-month intensive phase of anti-TB 
treatment. 
DM patients showed higher TB related death and non-
TB related death (p<0.001) compared with non-CM 
group. The proportion of non-TB related death in DM 
group was higher than that in non-DM group (p=<0.01).
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Figure 1. Flow diagram of  the study population. 
DM: diabetes mellitus

Conclusions: DM is an independently associated with 
greater hazard of deaths among TB patients in both men 
and women in South Korea. More than half of deaths in 
DM patients occurred within the initial 2-month. DM 
group had higher rates of both TB and non-TB related 
deaths than non-DM group, but non-TB related deaths 
accounted for the majority.

SOA03-821-15 Barriers to the integration  
of diabetes management into TB services  
in Eswatini 
Y. Hirsch-Moverman,1,2 A.A. Howard,1,2 S. Kumar,2 
L. Palmo,3 A. Kidane,4 N. Dlamini,4 N. Shongwe,4 
F. Xaba,4 B. Habtegiorgis,4 D. Vambe,5 
N. Ginindza,6 J.E. Mantell,7 1Columbia University, 
ICAP, Mailman School of Public Health, New York, 
United States of America, 2Columbia University, Department 
of Epidemiology, Mailman School of Public Health, New 
York, United States of America, 3Columbia University, 
Department of Sociomedical Sciences, Mailman School 
of Public Health, New York, United States of America, 
4Columbia University, ICAP in Eswatini, Mbabane, Eswatini, 
5Ministry of Health - Kingdom of Eswatini, National TB 
Control Programme, Mababane, Eswatini, 6Ministry of 
Health - Kingdom of Eswatini, Non Communicable 
Diseases Program, Mababane, Eswatini, 7Columbia 
University, HIV Center for Clinical & Behavioral Studies, 
Gender, Sexuality and Health Area and Department of 
Psychiatry, New York, United States of America. 
e-mail: yh154@columbia.edu

Background: Tuberculosis (TB) is a major public health 
problem in Eswatini, a high TB/HIV burden country. Di-
abetes mellitus (DM) is especially prevalent among peo-
ple newly diagnosed with TB and leads to suboptimal 
TB treatment outcomes. Exploring healthcare provider 
(HCP) attitudes and preferences is key when designing 
interventions that integrate TB/DM management.

Design/Methods: The DETECT (Diabetes Evaluation 
in people with TB in Eswatini for improving TB/HIV 
Care and Treatment) study uses mixed-methods to as-
sess the prevalence of DM and preDM among adults 
with TB and explores HCP attitudes and preferences 
to tailor interventions that integrate TB/DM manage-
ment. 
We conducted in-depth interviews (IDIs) with 20 HCPs 
who provide TB or DM services in 10 Ministry of Health 
(MoH) facilities in Manzini, Eswatini. IDIs explored 
barriers to TB/DM integration as well as the suitability 
of lifestyle management intervention strategies to facili-
tate TB treatment success and glycemic control.
Results: HCPs identified multiple barriers to integra-
tion of TB/DM services, including lack of confidence in 
managing TB and DM, lack of clear TB/DM guidelines, 
and complexity of DM management (Figure). 
Some HCPs felt reported feeling ill-prepared to manage 
DM in people with TB. HCPs noted the lack of clear 
guidelines on how to co-manage the two conditions. Re-
garding DM management complexity, HCP mentioned 
concerns over different DM treatment options and how 
they relate to TB treatment, DM severity, and incor-
porating lifestyle modification interventions into DM 
treatment. 
Suggested strategies for better service integration in-
cluded capacitating HCPs to improve their counselling 
skills, bundling TB/DM monitoring, working with peo-
ple with TB to find solutions, providing support tools, 
and giving transport reimbursement or increasing home/
community visits to improve visit accessibility.

Conclusions: A multicomponent, culturally-tailored in-
tervention strategy to support HCP who provide inte-
grated TB/DM services in Eswatini is needed.
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SOA03-822-15 Changes in body mass index 
and its association with rifampicin-resistant 
TB treatment outcomes among STREAM 
Stage 1 participants 
A. Davis,1 on behalf of the STREAM Study 
Collaboration 1University College London, Medical 
Research Council Clinical Trials Unit, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: andrewd4vis@gmail.com

Background: An active infection from pulmonary Tu-
berculosis (TB) is associated with weight loss and weight 
gain is considered an indicator of response to TB treat-
ment. Body mass index (BMI) is a simple measure used 
to indicate overall nutritional status.
Design/Methods: This project explores BMI chang-
es in 236 patients enrolled onto the short-regimen of 
STREAM Stage 1, a phase III, randomised, non-infe-
riority trial in participants with RR-TB. Latent Class 
methods, primarily Growth Mixture Models, are used 
to identify individuals that share a similar trajectory in 
how their BMI changes over the first 16 weeks of treat-
ment. The resulting trajectories are characterized and 
important variables, such as key baseline characteristics, 
assessed for association with latent class membership. 
The association between class membership and TB-
specific Failure or Relapse (FoR) outcome, defined for 
STREAM Stage 1, is also assessed.
Results: At randomisation, 28 (12%) participants were 
severely underweight (BMI<16kg/m2) and 77 (33%) 
underweight (BMI between 16 and 18.5kg/m2). Three 
distinct classes were found. The most common group, 
Group 1 (N=158) was associated with a small linear in-
crease in BMI. Group 2 (N=61) was associated with a 
rapid increase in BMI which stabilised by the end of 16 
weeks of treatment. The least common group, Group 
3 (N=17) was associated with initial weight loss which 
was mostly recovered after 16 weeks of treatment. There 
was some evidence at the 10% level for significance that 
sex, age, baseline BMI, baseline culture, and whether a 
patient stopped the drug prothionamide were associated 
with latent group membership. There was no evidence 
that latent group was associated with FoR outcome.

Figure. Mean trajectories of  BMI change for a typical 
individual with mean BMI at baseline.

Conclusions: Although three distinct trajectories and 
their associations were identified, further work is need-
ed to replicate and quantify these associations in other 
MDR/RR-TB populations. These could be explored in 
further data arising from ongoing clinical trials.

SOA03-823-15 Pulmonary fungal  
pathogens among pulmonary TB patients 
with persisting symptoms in Uganda 
M. Namusobya,1 J. Mukisa,2 D.W. Denning,3 
S. Prasad,4 C. Sekaggya-Wiltshire,5 F. Bongomin,6 
1Makerere University, College of Health Sciences, 
Kampala, Uganda, 2Makerere University, Department 
of Immunology and Molecular Biology, Kampala, 
Uganda, 3University of Manchester, Manchester Fungal 
Infection Group, Manchester, United Kingdom of Great 
Britain and Northern Ireland, 4University of Minnesota, 
Centre for Global Health and Social Responsibility, 
Minneapolis, United States of America, 5Makerere 
University, Infectious Diseases Institute, Kampala, 
Uganda, 6Gulu University, Department of Medical 
Microbiology and Immunology, Gulu, Uganda. 
e-mail: martharynam@gmail.com

Background: Superimposed pulmonary fungal patho-
gens may complicate pulmonary tuberculosis (PTB) by 
causing persistence of symptoms even in the presence of 
optimal and effective anti-PTB therapy. Left untreated, 
they increase morbidity and mortality, and adversely af-
fect the quality of life in this patient population.
Design/Methods: This hospital-based cross sectional 
survey was a sub study of a much larger published study 
conducted at the Tuberculosis Treatment Centre of Mu-
lago National Referral Hospital in Kampala, Uganda. 
A sputum sample was collected from each study partici-
pant. Only drug-sensitive PTB patients with persisting 
symptoms after 2 months of effective anti-PTB therapy 
were eligible for enrollment. 
Fungal culture was performed using Sabouraud Dex-
trose Agar. Microscopic speciation of the organisms was 
done using lactophenol cotton blue stain (filamentous 
fungal growth) and Germ Tube test (yeast growths). 
The following data was also available from the much 
larger study for use to answer our questions: 
1. Chest X-rays (CXR) 
2. Clinical and demographic data on; age, sex, HIV sta-
tus, other co-morbidities, clinical symptoms, smoking 
and alcohol use, and prior history of PTB diagnosis.
Results: Out of 162 study participants, 144 (88.9%) grew 
a pulmonary fungal pathogen on sputum. The most 
prevalent species were: non- albicans candida species, 62 
(43.1%); Aspergillus niger,38(26.4%); and Aspergillus 
fumigatus, 13 (9.0%). Growth of fungal pathogens was 
associated with prior history of PTB diagnosis (adjusted 
odds ratio (aOR): 6.61, 95% CI: 1.85 — 23.9, p=0.004), 
and far advanced CXR changes (aOR: 4.26, 95%CI: 
1.72 — 10.52, p=0.002).
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Conclusions: Pulmonary fungal pathogens are highly 
prevalent among active PTB patients with persisting re-
spiratory symptoms, and especially those with history 
of prior PTB treatment and those with advanced CXR 
changes. Aspergillus species, which cause an important 
co-morbidity, Chronic Pulmonary Aspergillosis, were 
especially prevalent. We recommend routine screening 
for pulmonary fungal pathogens in this subset of pa-
tients.

SOA03-824-15 HIV infection in people 
screened for COVID-19 and TB at a rural 
community post in Chókwè District, 
Southern Mozambique 
E. Mavume Mangunyane,1,2 S. Issufo,1 I. Andrade,1 
U. Berthilde,1 C. Penicela,1 R. Peregrino,3 R. Osih,4 
E. Valverde,1,5 1Fundação Aurum Moçambique, 
International Project Operations, Maputo City, 
Mozambique, 2Eduardo Mondlane University, Community 
Health Department, Maputo City, Mozambique, 3The 
Aurum Institute Ghana, International Project Operations, 
Accra, Ghana, 4The Aurum Institute, Executive Office, 
Johannesburg, South Africa, 5Vanderbilt Institute 
for Global Health, Medicine, Infectious Diseases 
Department, Nashville, United States of America. 
e-mail: emangunyane@auruminstitute.org

Background and challenges to implementation: In 2021, 
the world registered 1.5 million new infections and 
650,000 deaths from HIV-related causes. In the same 
period, almost 25 million people lived with HIV in sub-
Saharan Africa, and Mozambique reported around 2 
million cases. The COVID-19 pandemic affected HIV 
control programs worldwide. In Mozambique, 233,214 
COVID-19 cases and 2,242 deaths related to COVID-19 
were reported. Strategies have been implemented to inte-
grate COVID-19 screening and testing with HIV and TB 
case finding, particularly in community settings.
Intervention or response: During the last year, we imple-
mented simultaneous COVID-19 and TB screening in 
people presenting with respiratory symptoms in a com-
munity post in a rural district in Southern Mozambique, 
served by two community health workers. 

Symptomatic cases received AgRDT COVID-19 testing, 
providing sputum samples for GeneXpert testing which 
were transported daily to a nearby laboratory. 
The results were captured in a TrackerApp support-
ing the linkage to care of presumptive cases, developed 
through the UNITAID-funded I4C19 project. Informa-
tion related to co-morbidities such as HIV and Diabetes 
Mellitus was also collected, and people received follow-
up as per national protocols.
Results/Impact: From April 2022 to March 2023, the 
community post screened 1179 people, 94% of them for 
COVID-19, while 21% provided samples for TB testing. 
We found 65 people positive for COVID-19 and 9 for 
TB. 
Almost 73% of people with COVID-19 and 100% with 
TB were confirmed to be PLHIV and had moderate re-
spiratory symptoms.
Conclusions: Community-based screening and testing 
for COVID-19 and TB may improve access to healthcare 
and facilitate early detection, particularly for people 
with comorbidities. This approach enables a person-
centered linkage to care and facilitates contact screen-
ing. 
Furthermore, integrating HIV testing in community 
posts can increase awareness of HIV status and promote 
access to appropriate care. This multi-faceted approach 
can improve the health outcomes of individuals and 
communities affected by these diseases.

SOA03-825-15 HIV-TB co-infection rate 
among TB patients for active TB case-finding 
interventions, a case study from Malawi 
P. Chimalizeni,1 1Centre for Health Sciences unit 
(CHSU), TB and Leprosy Elimination, Lilongwe, Malawi. 
e-mail: ptrchimalizeni@gmail.com

Background and challenges to implementation: People 
leaving with HIV are at high risk of suffering from TB 
due to low immunity. This programmatic assessment is 
to demonstrate the effectiveness of a Mobile diagnostic 
unit equipped with Gene-Xpert and X-ray in diagnos-
ing TB presumptive to narrow the gap for missing HIV 
clients among TB patients who come for routine TB 
screening
Intervention or response: Methods: In 2022 one of the 
Mobile Diagnostic units for active TB case finding was 
deployed in some selected three districts to assist in the 
diagnosis of individuals suspected of TB. Upon mobiliz-
ing communities and sensitizing them, individuals were 
screened for both TB and HIV. Those that screened posi-
tive for TB underwent Chest X-ray, HIV testing and TB 
Gene Xpert testing on site to confirm the TB diagnosis. 
Positive cases were referred to the nearest public health 
facility for treatment. initiation.
Results/Impact: In the year 2022 15,909 were screened 
for TB, out of the total screened 7%(1035) were likely 
to have TB disease and 132(1%) screened clients tested 



S118 Short oral abstract sessions,  Wednesday,  15  November

positive for HIV. Upon testing all TB presumptive clients 
363 TB cases were diagnosed positive. In terms of HIV 
among the TB patients, 56(42%) tested positive
Conclusions: The findings indicate that Mobile diag-
nostic units are a viable strategy in Active TB and HIV 
case finding for cases which go undetected and untreat-
ed leading to continued disease spread. People leaving 
with HIV still are at risk of developing TB as the sample 
data shows 42% co-infection rate. The numbers could 
be higher and some could be missed. It is recommend-
able for continued integration of TB and HIV services in 
country and across the region to intensify case detection 
efforts for the two diseases.

SOA04 TB Diagnostics, including drug-
resistance determination: Technical 
aspects and new developments

SOA04-827-15 Ethical challenges of TB 
patient participation in human genomic 
research in Ethiopia: A qualitative study  
of stakeholder perspectives 
H. Dembu,1 L. Wassie,2 J. Sales,3 P.J. Price,4 
1Armauer Hansen Research Institute (AHRI), Legal 
Affairs Directorate, Addis Ababa, Ethiopia, 2Armauer 
Hansen Research Institute, Mycobacterial Diseases 
Research Directorate, Addis Ababa, Ethiopia, 3Emory 
University, Faculty, Behavioral/Social/Health Education, 
Atlanta, United States of America, 4Emory University, 
School of Law, Atlanta, United States of America. 
e-mail: herani.sahlu@ahri.gov.et

Background: Researchers should consider the informa-
tion participants might need in order to understand the 
risks and potential benefits of participating in Human 
Genomics Research (HGR), with attention to cultural 
context and other special circumstances. Genomics re-
search is conducted without ensuring that all stakehold-
ers adequately understand the potential risks. 
The study objectives are to explore the understanding of 
TB patients and members of National and Institutional 
Ethics Review Boards (IRBs) about ethical challenges re-
lated to consenting to HGR and to explore areas where 
TB patients need protection, avoidance of harm, and 
maximization of their well-being.
Design/Methods: 19 TB patients who participated in 
TB-GEN Project, which uses Whole Genomic Sequenc-
ing, and are under directly observed therapy from 4 re-
gions and 3 health facilities of the federal state of Ethio-
pia and 9 Members of IRB were selected for in-depth 
interviews and focus group discussions, respectively, 
through purposive sampling.
The desired outcome is to get the emic perspectives of 
the participants on the ethical challenges of informed 
consent. The interviews and focus group discussions 

were recorded and transcribed into text-based versions 
through Express Scribe Transcription Software. To en-
sure the quality of the transcription, the researchers an 
independent person verified the accuracy of the audio 
version against the transcribed text-based version. The 
data was analyzed thematically using MAXQDA Analy-
sis Software.

Results: The main ethical concerns of the use of genom-
ics in understanding disease among TB patients in Ethi-
opia are therapeutic misconception, low health literacy, 
lack of comprehension, language barriers, undue influ-
ence, and misinformation.
Conclusions: Given the sensitive nature of the genetic 
research and the ethical challenges, participants are nei-
ther well informed nor do they fully understand the in-
formation they are given. 
These challenges can be overcome through training re-
searchers, adequate planning, advanced involvement of 
IRBs, local interpretation of information sheets, and 
professional approaches to consenting and community 
engagement.
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SOA04-828-15 Development and  
validation of novel diagnostic assays  
for the diagnosis of pleural TB 
P. Sharma,1 D. Anthwal,1 R. Gupta,1 M. Dass,1 
S. Aittan,1 A. Behera,2 R.K. Yadav,3 S. Sethi,3 
A.N. Aggarwal,4 R. Singhal,5 T.K. Sharma,6 
S. Haldar,1 1Post Graduate Institute of Medical 
Education and Research, Department of Experimental 
Medicine and Biotechnology, Chandigarh, India, 
2Post Graduate Institute of Medical Education and 
Research, Department of Internal Medicine, 
Chandigarh, India, 3Post Graduate Institute of Medical 
Education and Research, Department of Medical 
Microbiology, Chandigarh, India, 4Post Graduate Institute 
of Medical Education and Research, Department of 
Pulmonary Medicine, Chandigarh, India, 5National 
Institute of Tuberculosis and Respiratory Diseases, 
Department of Medical Microbiology, New Delhi, India, 
6Gujarat Biotechnology University, Department of 
Medical Biotechnology, Gujarat, India. 
e-mail: pratibha.pgimer@gmail.com

Background: Pleural tuberculosis (pTB) is a grave clini-
cal challenge due to its non-specific clinical presenta-
tions and lack of accurate diagnostic tools. We assessed 
the diagnostic utility of 2 M.tb-specific-biomarkers; 
cell-free Mycobacterium tuberculosis DNA (cfM.tb-
DNA) and mycobacterial antigens for pTB diagnosis. 
The developed assays were cfM.tb-DNA probe-based 
qPCR assay targeting devR (109-bp) gene of M.tb and 
magnetic nanoparticle antibody-conjugate-based ap-
tamer-based assay (Mag-nano-Ab-Ap assay) targeting 4 
M.tb-specific-antigens (GlcB,MPT51,MPT64 and CFP-
10) in pleural fluid(PF).
Design/Methods: cfM.tb-DNA qPCR assay develop-
ment included the standardization of a novel laborato-
ry-based, cost-effective and PF-specific cfDNA extrac-
tion method followed by cfM.tb-DNA quantitation by 
qPCR. Mag-nano-Ab-Ap assay was developed by con-
jugating polyclonal antibodies raised in rabbits (anti-
GlcB/anti-MPT51/anti-MPT64/anti-CFP-10 IgG) on 
surface of magnetic nanoparticles followed by capturing 
of M.tb-specific antigens in PF and detection by anti-
gen-specific 5’-biotinylated aptamers. 
Patient categorization was done by ‘Composite 
Reference Standard’ formulated for study. Assays 
were developed using the ‘Development-set’ (n=17; 
‘Definite+Probable’ pTB; n=9 and ‘Non-TB’; n=8) and 
cut-offs were determined by using this set by ROC-curve 
analysis (DNA-assay) and by calculating Mean+3SD of 
OD450 of ‘Non-TB’ group (antigen-detection assay) and 
applied to the ‘Validation set’ (n=114 or 118; ‘Definite’ 
pTB;n=8, ‘Probable’ pTB;n=34, ‘Possible’ pTB;n=28 
and ‘Non-TB’;n=44/48).
Results: devR-based-qPCR assay had a sensitiv-
ity of 62.5% (95%CI:24.4,91.4) in ‘Definite’ pTB 
group and 59.5% (95% CI:43.2,74.3) in combined 
‘Definite+Probable’ pTB group with 95.2% (95% 
CI:83.8,99.4) specificity. 

Of the 4 antigens tested, MPT51-based Mag-nano-Ab-
Ap assay performed the best with 62.5% (95% CI:24.4-
91.4) sensitivity in ‘Definite’ pTB group and 66.6% 
(95% CI:50.4-80.4) in ‘Definite+Probable pTB’ group 
with 95.4% (95% CI:85.1-99.4) specificity. 
Xpert MTB/RIF assay detected only six-samples in ‘Val-
idation set’. Logistic regression-analysis indicated that 
the developed ‘new-tests’ could provide an incremental 
advantage over existing diagnostic algorithms and can 
provide an aid in clinical diagnosis of pTB.
Conclusions: We conclude that the detection of M.tb-
associated biomarkers could provide a direct evidence 
of M.tb etiology and can pave the way for improved pTB 
diagnosis.

SOA04-829-15 Discordance between Xpert 
MTB/XDR assay and phenotypic drug 
susceptibility testing in assessing isoniazid 
and ethionamide resistance 
S. Pandey,1 A. Bainomugisa,1 N. De Chavez,1 
M. Syrmis,1 C. Coulter,1 1Pathology Queensland, 
Queensland Mycobacterium Supranational Reference 
Laboratory, Brisbane, Australia. 
e-mail: sushil.pandey@health.qld.gov.au

Background: The Xpert® MTB/XDR assay (XDR as-
say) (Cepheid, Sunnyvale, USA) is performed as a re-
flex test to M. tuberculosis positive samples. The assay 
uses a 10-colour module GeneXpert system to test for 
resistance to isoniazid (H), fluoroquinolones (FQ), ethi-
onamide (ETH), and second-line injectable drugs (SLI) 
from sputa or clinical isolates of M. tuberculosis. XDR 
assay is classed as a low complexity automated nucleic 
acid amplification test (NAATs) by World Health Orga-
nization (WHO). 
Since implementation at QMSRL, discordant results 
were observed between the XDR assay and phenotypic 
drug susceptibility testing (pDST). Whole genome se-
quencing (WGS) was performed to understand the cause 
of these discrepancies.
Design/Methods: M. tuberculosis isolates cultured at 
the QMSRL were subjected to XDR assay and pDST 
(MGIT 960) of respective drugs including low and high 
concentration for H and Moxifloxacin (Mox). All iso-
lates with discrepant results were subjected to WGS 
using Illumina MiSeq. Results were analysed with TB 
profiler, Mykrobe and a custom pipeline.
Results: 
•  H-resistance: Two isolates (1 with mutation katG_c.-

10A>C# and 1 with katG_c.-p.Phe720Ser) were XDR 
assay H susceptible but phenotypically resistant to H 
0.1μg/ml. One# was also phenotypically resistant to H 
0.4μg/ml. One isolate with mutation (fabG1_c.-8T>C) 
was XDR assay H resistant (low) but phenotypically 
susceptible to H. One isolate with aphC_c.-90G>A 
mutation was XDR assay H resistant, however, pheno-
typically susceptible.
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•  ETH-resistance: Six isolates with inhA_c.-154G>A 
(fabG1 p.Leu203Leu) mutation, were XDR assay sus-
ceptible and phenotypically resistant to ETH (5μg/ml).

•  All mutations observed fell within the target regions of 
the XDR assay.

•  No discrepancies were seen with FQ and SLI.
Conclusions: This study highlighted the possibility of 
getting discrepant results from XDR assay in compari-
son with pDST and WGS. This may have clinical reper-
cussions when XDR assay results cannot be verified by 
additional methods. XDR assay results are to be inter-
preted cautiously before initiating treatment.

SOA04-830-15 Urine Xpert Ultra testing  
for TB diagnosis in people living with HIV:  
A multicentre diagnostic accuracy study 
B. Sossen,1 R. Szekely,2 P. MacPherson,3,4,5 
M. Muyoyeta,6 L. Nakiyingi,7 J. Hella,8 K. Reither,9,10 
N.V. Hung,11 A. Avihingsanon,12 C.M. Denkinger,2,13,14 
G. Meintjes,1,15 M. Ruhwald,2 1Department of Medicine, 
University of Cape Town, Cape Town, South Africa, 
2TB Programme, FIND, Geneva, Switzerland, 3Public Health 
Group, Malawi-Liverpool-Wellcome Programme, Geneva, 
Switzerland, 4School of Health and Wellbeing, University 
of Glasgow, Glasgow, United Kingdom of Great Britain 
and Northern Ireland, 5Clinical Research Department, 
London School of Hygiene and Tropical Medicine, London, 
United Kingdom of Great Britain and Northern Ireland, 
6Centre for Infectious Diseases Research in Zambia, 
(CIDRZ), Lusaka, Zambia, 7Infectious Diseases Institute, 
Makerere University, Kampala, Uganda, 8Ifakara Health 
Institute, Dar es Salaam, United Republic of Tanzania, 
9Swiss Tropical and Public Health Institute, Clinical Research 
Unit, Allschwil, Switzerland, 10University of Basel, N/A, 
Basel, Switzerland, 11National Lung Hospital, Ha Noi, 
Viet Nam, 12HIV-NAT, Thai Red Cross AIDS Research 
Centre and Center of Excellence in Tuberculosis, Faculty 
of Medicine, Chulalongkorn University, Bangkok, Thailand, 
13Division of Infectious Disease and Tropical Medicine, 
Heidelberg University Hospital and Faculty of Medicine, 
Heidelberg University, Heidelberg, Germany, 14German 
Centre for infection Research (DZIF), Partner site Heidelberg 
University Hospital, Heidelberg, Germany, 15Wellcome 
Centre for Infectious Diseases Research in Africa, Institute 
of Infectious Disease and Molecular Medicine, University 
of Cape Town, Cape Town, South Africa. 
e-mail: blsossen@gmail.com

Background: Diagnostic delay for tuberculosis remains 
common, leading to high rates of mortality. Urine Xpert 
Ultra (Urine-XPU) is not yet widely available, but could 
improve timeliness of identification of Mycobacterium 
tuberculosis (Mtb) and Rifampicin resistance in patients 
in whom sputum cannot be collected. We investigated 
the diagnostic accuracy of Urine-XPU for tuberculosis 
diagnosis in people living with HIV, and compared this 
to DetermineTM TB LAM Ag (AlereLAM, Abbott).
Design/Methods: We recruited inpatient and outpatient 
adults (≥18 years) living with HIV in seven countries. 

The primary objective was to assess the diagnostic sen-
sitivity, specificity and diagnostic yield of Urine-XPU 
against both an extended microbiological and a com-
posite reference standard (eMRS and CRS). 
We also assessed the relationship between index tests 
and mortality.
Results: We enrolled 1,692 patients between 2019-2021 
(median CD4: 376cells/μl; microbiologically-confirmed 
TB: 15.8%; outpatients: 56%). Against the eMRS, the 
sensitivity of Urine-XPU and AlereLAM were 32.9% 
and 31.8% respectively, increased to 46.1% and 43.0% 
for inpatients, and 52.8% and 51.2% for CD4≤200cells/
μl. Against the eMRS, the specificity of Urine-XPU and 
AlereLAM were 98.1% and 90.3%. Against the CRS, 
the sensitivities of Urine-XP and AlereLAM were 31.0% 
and 21.0%, and the specificities were 99.2% and 95.2% 
respectively. The combination of sputum Xpert Ultra 
(sputum-XPU) and AlereLAM could diagnose 79.5% of 
eMRS-positive patients, sputum-XPU and Urine-XPU 
79.2%, and all three tests 83.0% (Figure1). 
Overall ten-week mortality was 7.3%, but was dispro-
portionately higher in those with positive Urine-XPU 
(15.9%; adjusted odds ratio: 1.39; 95%CI: 0.77-2.19) or 
AlereLAM (17.1%; adjusted odds ratio: 1.83; 95%CI: 
1.17-2.81).

Figure 1. Euler diagram demonstrating diagnostic 
yield per rapid test (Sputum Xpert Ultra, AlereLAM 
and Urine Xpert Ultra) against the extended 
microbiological reference standard (eMRS).

Conclusions: Urine-XPU offers promising diagnostic 
utility in combination with AlereLAM, showing simi-
lar sensitivity but improved specificity, whilst also being 
able to confirm Mtb and rifampicin resistance. Both 
tests should be offered to patients at high risk of death, 
to improve survival through rapid diagnosis and treat-
ment initiation.
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SOA04-831-15 Diagnostic accuracy and 
comparison of lipoarabinomannan in serum, 
plasma and urine for TB disease among 
adults with and without HIV 
P. Drain,1,2,3 X. Niu,3 A. Shapiro,1,2,4 Z. Magcaba,5 
Z. Ngcobo,5 M.W. Ngwane,5 K. Thomas,1 B. Grant,6 
A. Pinter,7 D. Wilson,5,8 1University of Washington, 
Department of Global Health, Seattle, United States 
of America, 2University of Washington, Department of 
Medicine, Division of Allergy and Infectious Diseases, 
Seattle, United States of America, 3University of 
Washington, Department of Epidemiology, Seattle, United 
States of America, 4Fred Hutchinson Cancer Center, 
Vaccine and Infectious Diseases Division, Seattle, United 
States of America, 5Umkhuseli Research and Innovation 
Management, Department of Research, Pietermaritzburg, 
South Africa, 6Global Health Labs, Assay Development, 
Bellevue, United States of America, 7Rutgers University, 
New Jersey Medical School, Newark, United States of 
America, 8University of KwaZulu-Natal, Department 
of Internal Medicine, Pietermaritzburg, South Africa. 
e-mail: pkdrain@uw.edu

Background: Accurate diagnostics ensuring timeous 
initiation of Tuberculosis (TB) treatment are urgently 
needed to reduce transmission and mortality. Point-of-
care assays to detect urine Lipoarabinomannan (LAM) 
have demonstrated inadequate sensitivity or lot varia-
tion. 
We compared the diagnostic performances of two LAM-
specific antibodies in three non-sputum specimens on an 
electrochemiluminescence immunoassay platform.
Design/Methods: We evaluated 130 adults with TB dis-
ease (positive sputum by Xpert Ultra or culture) and 20 
TB-negative adults from South Africa. 
All participants endorsed TB-related symptoms and 
were tested for HIV. Matched serum, plasma and urine 
samples were tested on the Meso Scale Diagnostics 
(MSD) platform for LAM by two capture antibod-
ies (FIND 28 and S4-20), and A194-01 as the common 
detection antibody. We calculated the sensitivities and 
specificities of LAM results against the microbiological 
reference standard.
Results: The sensitivities of LAM in plasma/serum/
urine by FIND 28 were 0.65 (95% confidence interval 
[CI] 0.56-0.73), 0.70 (0.61-0.78), and 0.67 (0.58-0.75) re-
spectively. 
Corresponding specificities were 0.90 (0.68-0.99), 0.95 
(0.75-1.00), and 0.85 (0.62-0.97) in plasma/serum/urine.
Sensitivity increased among HIV+ participants with 
CD4 counts < 200 mm3 by FIND 28 in plasma (0.87, 
(0.76-0.94)), serum (0.90, (0.80-0.96)), and urine (0.90, 
(0.80-0.96)). 
Sensitivities of LAM captured by S4-20 in plasma/se-
rum/urine were 0.29 (0.22-0.38), 0.32 (0.24-0.41), and 
0.61 (0.52-0.69) respectively, while specificities were all 
1.00 (95% CI 0.83-1.00).

N Plasma N Serum N Urine

FIND28

All (N=150)

sensitivity
(95%CI) 84/130 0.65 

(0.56-0.73) 91/130 0.70
(0.61-0.78) 87/130 0.67

(0.58-0.75)

specificity
(95%CI) 18/20 0.90 

(0.68-0.99) 19/20 0.95
(0.75-1.00) 17/20 0.85

(0.62-0.97)

HIV+ &CD4 
<200 mm3

(N=65)

sensitivity
(95%CI) 54/62 0.87 

(0.76-0.94) 56/62 0.90
(0.80-0.96) 56/62 0.90

(0.80-0.96)

specificity
(95%CI) 2/3 0.67 

(0.09-0.99) 2/3 0.67
(0.09-0.99) 2/3 0.67

(0.09-0.99)

S4-20

All (N=150)

sensitivity
(95%CI) 38/130 0.29 

(0.22-0.38) 42/130 0.32
(0.24-0.41) 79/130 0.61

(0.52-0.69)

specificity
(95%CI) 20/20 1.00 

(0.83-1.00) 20/20 1.00
(0.83-1.00) 20/20 1.00

(0.83-1.00)

HIV+ &CD4 
<200 mm3

(N=65)

sensitivity
(95%CI) 26/62 0.42

(0.30-0.55) 27/62 0.44
(0.31-0.57) 54/62 0.87

(0.76-0.94)

specificity
(95%CI) 3/3 1.00

(0.29-1.00) 3/3 1.00
(0.87-1.00) 3/3 1.00

(0.29-1.00)

Table 1. Diagnostic Accuracy of  LAM detected by 
FIND28 and S4-20 in Plasma, Serum and Urine.

Conclusions: LAM was detectable in serum and plasma, 
but at lower concentrations than observed in urine. The 
FIND 28 and S4-20 antibodies had comparable accuracy 
in urine, and the FIND 28 antibody had higher sensi-
tivities in plasma and serum. Since the diagnostic perfor-
mance of LAM detected by FIND 28 was similar across 
three specimen types, testing blood specimens for LAM 
may provide another non-sputum diagnostic option for 
some people.

SOA04-832-15 Nanoplasmonic-enhanced 
immunoassays to detect M. tuberculosis-
derived extracellular vesicles in the blood  
for TB diagnosis 
W. Zheng,1 S. LaCourse,2 T. Hu,3 1Tulane University, 
Biochemsitry, New Orleans, United States of America, 
2University of Washington, Department of Global 
Health, Seatlle, United States of America, 3Tulane 
University, Biochemsitry, Biomedical Engineering and 
Microbiology, New Orleans, United States of America. 
e-mail: tonyhu@tulane.edu

Background: Current TB assays rely on the respiratory 
samples can miss >50% of pediatric TB, and sensitiv-
ity is lower in children living with HIV, who have higher 
TB mortality. Detection of Mtb-derived biomarkers in 
serum provides direct evidence of TB. 

Extracellular vehicles (EVs) actively participate in infec-
tious diseases and can thus carry information for analy-
sis and diagnosis of active TB and TB cases that can be 
challenging to diagnose by current TB assays and clini-
cal algorithms.
Design/Methods: We developed a nano plasmonic-
enhanced immunoassay (NEI) to detect two factors we 
discovered, whose co-expressed on extracellular vesicles 
(EVs) (Fig. 1), where EVs are captured directly from se-
rum by an EV-specific antibody, then hybridized with 
gold nanorods conjugated with TB-specific antigen 
antibodies. after which nanorod light scattering is cap-
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tured using a benchtop-based or portable smartphone-
based dark-field microscope (DFM) and the specific sig-
nal from target EVs expressing Mtb-associated factors is 
quantified by image processing.

Results: NEI shows high sensitivity toward pediatric 
TB cases diagnosed by microbiologic (83%) and clini-
cal findings (73%). NEI measurement showed different 
negative rates to unlikely pediatric TB cases who did 
(46%) and did not meet any criterion for clinical TB di-
agnosis (83%), indicating the potential for undiagnosed 
TB cases in the former group, and higher specificity was 
detected in other non-HIV-exposed pediatric cohorts 
(92%-100%). NEI signal decreased in pediatric TB cases 
after anti-TB treatment, to reflect Mtb containment or 
clearance during anti-TB treatment or immune recon-
stitution.
Conclusions: Our results imply that the analysis of se-
rum EVs by detecting Mtb-derived biomarker signatures 
can identify active TB and TB cases that are challeng-
ing to diagnose by current TB assays and clinical algo-
rithms. Notably, this approach should also be adaptable 
to other types of diseases, including non-tuberculous 
mycobacteria superfamily members, which can also be 
difficult to diagnose.

SOA04-833-15 Reduced critical concentration 
may not improve MGIT-based DST sensitivity 
to rifampicin 
P. Rupasinghe,1 A. Ashraf,2 S. Parveen,2 M. Zubair,2 
S. Asif,2 N. Khursheed,2 W. Bram De Rijk,1 
E. Ardizzoni,1 L. Rigouts,1,3 L. Guglielmetti,4,5,6 
C. Mitnick,7,8,9 B. C de Jong,1 1Institute of Tropical 
Medicine, Biomedical Sciences, Antwerp, Belgium, 
2Indus Hospital & Health Network, Laboratory, Karachi, 
Pakistan, 3University of Antwerp, Biomedical Sciences, 
Antwerp, Belgium, 4Sorbonne University, Centre 
d’Immunologie et des Maladies Infectieuses, Paris, 
France, 5Centre National de Référence des Mycobactéries, 
AP-HP, Bactériologie-Hygiène, Hôpital Pitié-Salpêtrière, 
Paris, France, 6MSF France, Medical Department, Paris, 
France, 7Harvard Medical School, Global Health and 
Social Medicine, Boston, United States of America, 
8Brigham and Women’s Hospital, Internal Medicine, 
Boston, United States of America, 9Partners In Health, 
endTB project, Boston, United States of America. 
e-mail: prupasinghe@itg.be

Background: Discordances between Mycobacteria 
Growth Indicator Tube (MGIT) based phenotypic 
drug-susceptibility testing (pDST) and genotypic DSTs 
to rifampicin are largely attributable to occult resistance 
conferred by borderline rpoB mutations. In 2021, the 
World Health Organization (WHO) reduced the critical 
concentration (CC) of rifampicin in MGIT from 1.0 μg/
ml to 0.5 μg/ml intending to reduce the occurrence of 
such discordance.
Design/Methods: In this analysis, we included twelve 
isolates that originated from the endTB and endTB Q 
clinical trial sites in Karachi, Pakistan, found resistant 
to rifampicin by GeneXpert MTB/Rif but susceptible 
to rifampicin at 1.0 μg/ml in MGIT. We re-tested these 
isolates with the current CC in MGIT using the stan-
dard MGIT-DST procedure recommended by BD and 
performed targeted sanger sequencing of the rpoB gene.
Results: All twelve isolates carried known borderline 
rpoB mutations [His445Asn (n=2), His445Lue (n=3) 
Asp435Tyr (n=3), Asp435Gly (n=1), Leu452Pro (n=1), 
Leu430Pro (n=1), Asp435Tyr+Met434Ile (n=1)] and 
were still susceptible to rifampicin at 0.5 μg/ml in 
MGIT. 
Our results suggest that lowering the CC in MGIT has 
not resolved the impaired sensitivity of MGIT-based 
pDST for rifampicin.
Conclusions: Torrea et al have shown that extending the 
incubation period beyond the standard maximum of 13 
days increased the sensitivity for borderline mutations 
significantly, from 5.7% using the standard procedure at 
1μg/ml with the pre-set incubation time, to 68.6% using 
1μg/ml at 21 days, and to 65.7% using 0.5μg/ml at 15 
days. 
However, extending the incubation time of the MGIT 
DSTs should be further evaluated on a larger rpoB wild-
type sample to determine the risk of generating false-
resistant results. 
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Additionally, extended incubation requires the TBeX-
IST software module, which requires manual interpreta-
tion of the DST data. Therefore, our data support the 
recommendation that genotypic DST should overrule 
MGIT DST for rifampicin, and MGIT should not be 
used for confirmation of genotypically determined ri-
fampicin resistance.

SOA04-834-15 Time-to-results for first- and 
second-line anti-tuberculosis drugs using 
whole-genome sequencing and BACTEC 
MGIT 960: A comparison 
Z.M. Puyén,1 D. Santos-Lázaro,1 A.N. Vigo,1 
M.J. Alarcón,1 V.V. Cotrina,1 T. Huamán,1 
D.A.J. Moore,2 1Instituto Nacional de Salud, 
Laboratorio de Referencia Nacional de Micobacterias, Lima, 
Peru, 2London School of Hygiene & Tropical Medicine, 
Faculty of Infectious and Tropical Diseases, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: zpuyeng@gmail.com

Background: Peru is considered one of the 30 countries 
in the world with the highest burden of multidrug re-
sistant tuberculosis (MDR-TB). Laboratory tests are es-
sential for the detection of MDR-TB, as well as the time 
these tests take to obtain the results. 
The objective of the study is to analyse the time to ob-
tain results in the evaluation of first- and second-line an-
ti-tuberculosis drugs using Whole Genome Sequencing 
(WGS) and BACTEC MGIT 960 in a routine workflow.
Design/Methods: 100 solid cultures of drug resistant 
Mycobacterium tuberculosis strains from Lima and Cal-
lao were prospectively selected in December 2021 at the 
Peruvian National Institute of Health. Cultures were si-
multaneously processed by phenotypic BACTEC MGIT 
960 and WGS methodologies according to routine labo-
ratory workflow. 
The time to obtain results for both methods were calcu-
lated considering the difference between the initial time 
(since the solid culture arrives at the laboratory), and the 
final time (when the validated results reports were gener-
ated according to each workflow).
Results: WGS allowed 100% (100/100) strains had valid 
complete results of susceptibility for 13 anti-TB drugs, 
whereas BACTEC MGIT 960 had different number of 
valid results for each drug. 
The average time to obtain results of WGS for the com-
plete set of drugs was 11.2 days; whereas this result was 
variable for each drug using BACTEC MGIT 960 system 
(41.3 for isoniazid, 31.1 for rifampicin, 32.1 for pyrazin-
amide, 30.8 for moxifloxacin, levofloxacin and amika-
cin, 31.3 for capreomycin, 55.6 for bedaquiline, 47.5 for 
linezolid, clofazimine and delamanid (Fig. 1).

Figure 1: Comparison of  time to results analysis 
between WGS and BACTEC MGIT. 

Conclusions: In Peru, under routine conditions, obtain-
ing results in the evaluation of all anti-TB drugs had an 
average of 11.2 days by WGS, however, for the pheno-
typic analysis the times vary depending on each drug 
evaluated, obtaining from 30.1 until 55.6 days.

SOA05 Access to quality TB care and 
services

SOA05-835-15 Strategic initiative to find 
people with TB among hospital attendees: 
Unprecedented efforts to detect and notify 
additional TB cases in North Central, Nigeria 
O. Salau,1 M. Ahmed,1 D. Egbule,2 C. Ogbudebe,3 
P. Nwadike,4 1KNCV Nigeria, Strategic Information, 
Lafia, Nigeria, 2KNCV Nigeria, Programs, Lafia, Nigeria, 
3KNCV Nigeria, Strategic Information, FCT, Nigeria, 
4KNCV Nigeria, Laboratory, Lafia, Nigeria. 
e-mail: osalau@kncvnigeria.org

Background and challenges to implementation: Glob-
ally, TB incidence increased by 3.6% between 2020 and 
2021, reversing annual decreases of roughly 2% for most 
of the preceding two decades. (WHO, 2022). Nigeria has 
the highest burden of tuberculosis (TB) in Africa with 
over 300,000 missing TB cases annually. Active TB screen-
ing of hospital attendees is pivotal in finding missing TB 
cases. We evaluated the contribution of this intensified 
TB case finding intervention in public health facilities in 
North-central Nigeria (Benue, Nasarawa, Plateau and 
Taraba States) to their quarterly public facilities TB case 
notification to the Nigerian National TB Program.
Intervention or response: Through USAID funded TB 
LON Project being implemented in these four states, 
active TB screening was initiated at key service delivery 
points in 257 public-owned health facilities (8 tertiary, 
48 secondary and 201 primary health facilities) in these 
4 states. 
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All patients visiting the facilities with their accompany-
ing relations were screened for TB by Adhoc staff re-
cruited for this purpose. Using a hub and spoke mech-
anism, patients who were presumptive from the lower 
facilities (primary health facilities) were actively linked 
to a suitable secondary or tertiary facility for further 
evaluation using available molecular diagnostic tools 
(GeneXpert, TB LAMP or Truenat). Persons identified 
with active TB were immediately placed on treatment 
and properly documented in the National registers with 
program data uploaded on COMMCARE app.
Results/Impact: Within twelve months (4 quarters) of 
implementation, (October 2021 to September 2022), 
1180736 persons were screened across 257 ICF-Public 
facilities with 64498 (5%) presumptive TB identified, 
64439 (99.9%) evaluated and 6498 (10%) TB cases 
detected. 97% were commenced on treatment.

Table. TB cases contribution via ICF-Public to NTP 
Notified TB cases

Quarterly progress chart of  TB cases contribution to 
NTP Notified TB cases from public facilities via ICF-
Public facilities intervention within Nasarawa Cluster.

Conclusions: Active case finding among hospital attend-
ees continues to be the game changer in finding persons 
with TB who ordinarily would have been missed by the 
health care workers especially in facilities with very busy 
personnel and limited resources.

SOA05-836-15 Contextual factors impacting 
the implementation of TB digital adherence 
technologies: A scoping review 
S. Bahukudumbi,1 C. Chilala,2 M.S. Mohamed,3 
M. Zary,3 C. Kafie,3 N. Foster,2 K. Fielding,2 
K. Schwartzman,4 R. Subbaraman,1 1Tufts 
University School of Medicine, Department of Public 
Health and Community Medicine, Boston, United 
States of America, 2London School of Hygiene and 
Tropical Medicine, Department of Infectious Disease 
and Epidemiology, London, United Kingdom of Great 
Britain and Northern Ireland, 3Research Institute of the 
McGill University Health Centre, McGill International 
Tuberculosis Centre, Montreal, Canada, 4Research 
Institute of the McGill University Health Centre, 
Medicine-Respiratory Division, Montreal, Canada. 
e-mail: br.shruti@gmail.com

Background: Digital adherence technologies (DATs) 
may facilitate more person-centered treatment monitor-
ing for tuberculosis (TB) disease and infection; however, 
their effectiveness may be undermined by implementa-
tion challenges. We used the RE-AIM framework to 
identify contextual factors that impact DAT implemen-
tation, focusing on RE-AIM dimensions: “Reach” (DAT 
engagement by people with TB) and “Adoption” (DAT 
uptake by healthcare providers).
Design/Methods: We conducted a systematic search 
spanning January 2000 to April 2022 of MEDLINE, 
Embase, CENTRAL, CINAHL, Web of Science, me-
dRxiv, Europe PMC, and clinicaltrials.gov. Studies in-
volving TB DATs relevant to RE-AIM constructs were 
included. 
To understand contextual factors influencing “Reach” 
and “Adoption,” we organized qualitative and quanti-
tative findings using the Unified Theory of Acceptance 
and Use of Technology (UTAUT), which posits that 
these constructs predict technology acceptance and use: 
perceived usefulness of the DAT, ease of DAT use, social 
influences, and facilitating conditions. Common find-
ings were synthesized into “meta-themes” that may in-
form DAT acceptance and use.
Results: Of 12906 abstracts identified, 674 underwent 
full-text review, of which 147 studies met inclusion cri-
teria. An interim analysis including 76 of these stud-
ies identified positive and negative meta-themes across 
UTAUT constructs that inform DAT “Reach” and 
“Adoption” (Table). 
Findings reveal potential reasons for heterogeneity 
in DAT “Reach” among people with TB, with DATs 
performing better when they made patients feel more 
“cared for” by the health system, provided flexibility in 
use, facilitated family involvement in care, and were pro-
vided with adequate training. 
“Adoption” by healthcare providers was better when 
DATs improved efficiency and convenience of care deliv-
ery, had an easy-to-use platform, enhanced communica-
tion among providers, and involved adequate training.
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RE-AIM 
dimension

UTAUT construct Positive meta-themes
(i.e., factors enhancing 
DAT uptake)

Negative meta-themes
(i.e., factors negatively 
affecting DAT uptake)

REACH 
(i.e., 
engagement 
by people 
with TB)

Perceived 
Usefulness
(Whether the DAT 
improves care)

DAT improved 
relationship with health 
system (feeling of being 
“cared for”), Improved 
quality of care, Improved 
convenience of care

Technology fatigue, 
Negative impact on 
relationship with providers, 
Inequity in access to DAT 
limited benefits, Greater 
access to information about 
TB was desired

Ease of Use
(Whether the DAT 
is easy to use)

DAT provided flexibility 
in its use, DAT is easy 
to use, No literacy or 
language barriers, No 
challenges with network 
function

Suboptimal DAT function, 
DAT too technically 
complex for patient, 
Literacy and language 
barriers, Loss or 
destruction of DAT

Social Influences
(How family or 
other people affect 
DAT use)

Low stigma with 
DAT compared to 
DOT, Positive family 
involvement in care due 
to the DAT, Increased 
autonomy

High or increased stigma, 
Concerns about family 
involvement in care, 
Desire for greater social 
contact not fulfilled by 
DAT, Concerns about high 
monetary value of DAT, 
Socially desirable behavior 
to please provider limited 
DAT accuracy

Facilitating 
Conditions
(Counseling and 
other support by 
providers for DAT 
use)

Provision of phones 
enabled the intervention, 
Adequate training in DAT 
reported by the patient, 
Optimal DAT function, 
Quick resolution of a 
problem that emerged

Complexity of cellular 
accessibility challenges, 
Lack of adequate DAT 
counseling, Suboptimal 
DAT function, Loss or 
destruction of DAT

ADOPTION 
(i.e., uptake 
by healthcare 
providers

Perceived 
Usefulness
(Whether the DAT 
improves care 
delivery

Convenience of care 
delivery, Efficiency of 
care delivery, Improved 
communication 
between provider and 
patient, Increased job 
satisfaction, Better 
data quality, Improved 
relationship with patients

DAT does not address 
core patient problems, 
Decreased efficiency of 
care delivery, Negative 
impact on patient-provider 
relationship, Poorer 
quality of care, Suboptimal 
accuracy of observation

Ease of Use
(Whether the DAT 
platform is easy 
to use)

DAT platform easy 
to use, DAT platform 
convenient to use

Poor network coverage, 
Limited functions of DAT 
platform, Suboptimal 
accuracy/dose reporting 
created inefficiencies for 
providers

Social Influences
(How other 
providers affect 
DAT use)

Improved “culture 
of care”, Enhanced 
communication with 
provider team, Gives 
people with TB a “human 
face” for providers

Reduced culture of care, 
Decreased communication 
among providers

Facilitating 
Conditions
(Infrastructure 
and support 
by the health 
system in DAT 
implementation)

Pre-existing strong 
culture of care, Good 
working environment, 
Adequate training 
provided to providers, 
Positive provider 
participation in DAT 
implementation

Insufficient staff, Low 
technology skills among 
staff, Inadequate training 
in using DAT, Poor 
management of DAT 
program, Lack of electricity 
or poor network coverage

Conclusions: This scoping review identifies numerous 
contextual factors that can inform improvements in fu-
ture DAT design and implementation to achieve higher 
engagement by people with TB and healthcare provid-
ers, thereby potentially improving future intervention 
effectiveness.

SOA05-837-15 TB active case-finding in 
Malawi: The role of community volunteers 
and community sputum collection points 
M. Nkhono Phiri,1 P. Kerndt,2 R. Zimba,1 
T. Mwenyemkulu,3 K. Mbendera,3 J. Mpunga,3 
G. Siwombo,1 L. Kanyenda,4 A. Logan,5 
1Development Aid from People to People - Malawi, 
Tuberculosis Local Organization Network 2 Project - 
USAID funded, Machinga, Malawi, 2USAID Contractor 
| U.S Agency for International Development, TB/HIV, 
Washington, United States of America, 3Ministry of 
Health, National Tuberculosis and Leprosy Elimination 
Program, Lilongwe, Malawi, 4USAID Malawi Mission, 
Health, Lilongwe, Malawi, 5Federation Humana People 
to People, Health, Barcelona, Spain. 
e-mail: mphiri@dapp-malawi.org

Background and challenges to implementation: 
The annual incidence of TB in Malawi in 2021 is es-
timated to be 132 per 100,000. Through the USAID 
supported TB Local Organization Network-2 and the 
implementing partner Development Aid from People 
to People, 105 Community Sputum Collection Points 
(CSCPs) were linked to twenty-one health facilities (HF) 
in three districts (Mangochi, Machinga and Mulanje). 
CSCPs operate with up to ten Community Volunteers 
(CVs).
Intervention or response: CVs reside in the communi-
ties they serve and provide TB and stigma reduction 
messages, screen for presumptive TB, and collect and 
deliver sputum samples for diagnostic testing. CVs are 
provided with sputum collection boxes, personal protec-
tive equipment, and ‘enablers’, e.g. t-shirts, backpacks, 
gumboots, and umbrellas that identify them in the com-
munity as trusted health workers. 
Each CSCP is provided with one bicycle for outreach to 
remote areas and for the delivery of specimens to the 
nearest laboratory for testing. In addition, twenty-one 
Community Health Workers (one per HF) conduct sup-
portive visits to the 105 CSCPs at least once a month in 
support of the CVs.
Results/Impact: Between January and December 2022, 
320,694 community members were reached with infor-
mation on TB and provided stigma reduction messaging; 
52.9% (169,771) were screened for TB; 7.4% (12,557) 
were presumptive for TB disease, and 233 (1.9%) were 
diagnosed with TB compared to 36 diagnosed and noti-
fied in 2021.
Conclusions: CVs are trusted in their communities and 
when enabled and provided supportive supervision are 
an effective and efficient means to identify presumptive 
TB in their communities. Through TB education, stigma 
reduction, and the collection of sputum for diagnostic 
testing CVs provide essential TB services to remote rural 
areas of Malawi that otherwise would not be served.
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SOA05-838-15 The potential yield of 
geographically targeted TB contact 
investigations in urban Uganda 
K. Robsky,1 A. Nalutaaya,2 P.J. Kitonsa,2 J. Mukiibi,2 
D. Isooba,2 O. Nakasolya,2 E. Kendall,3 J. Zelner,4 
J. Ross,5 A. Katamba,2 D. Dowdy,6 1Georgetown 
University, Center for Global Health Practice and Impact, 
Washington, DC, United States of America, 2Uganda 
TB Implementation Research Consortium, Uganda TB 
Implementation Research Consortium, Kampala, Uganda, 
3Johns Hopkins University School of Medicine, Division 
of Infectious Diseases, Baltimore, United States of 
America, 4University of Michigan School of Public Health, 
Department of Epidemiology, Ann Arbor, United States 
of America, 5University of Washington, Department of 
Global Health, Seattle, United States of America, 6Johns 
Hopkins Bloomberg School of Public Health, Department 
of Epidemiology, Baltimore, United States of America. 
e-mail: korobsky@gmail.com

Background: To increase TB case detection, a pillar 
of the End TB Strategy, it is important to identify ap-
proaches to improve active case finding among popula-
tions at increased risk for TB. 
We aimed to investigate the potential yield of active case 
finding conducted within a defined geographic radius 
(50 or 100m) around the households of individuals di-
agnosed with TB at local health facilities in Kampala, 
Uganda.
Design/Methods: Adult (>15 years) residents of a well-
defined study area who were diagnosed with TB were 
enrolled through two mechanisms: passive case detec-
tion at four study area facilities (May 2018-November 
2019) and active case finding via door-to-door Xpert Ul-
tra testing offered to the entire community (regardless 
of symptoms, February-November 2019). 
We classified door-to-door screening locations as being 
<50m, 50-100m, or >100m from the nearest self-report-
ed household location of a patient diagnosed with TB 
at a health facility. We compared the prevalence of TB 
within potential screening radii of 50 or 100m compared 
to >100m.
Results: Eighty-five people were diagnosed with TB at 
health facilities, and 60 people were diagnosed with 
TB during door-to-door screening. Among door-to-
door testing participants, there were 10 Xpert-positive 
individuals living within 50m of an individual with 
facility-diagnosed TB (number tested=1,016, preva-
lence=0.98%) and 15 living between 50m and 100m 
from an individual with facility-diagnosed TB (number 
tested=1,829, prevalence=0.87%). 
Compared with people living >100m from any person 
diagnosed with TB in study facilities, the prevalence ra-
tio (95% confidence interval) among those living within 
50m was 1.4 (0.69-2.9), and among those living 50-100m 
away was 1.2 (0.63-2.2).

Figure 1. Potential yield of  screening for TB within 50 
and 100m of  an index patient.

Conclusions: Expanding household contact investiga-
tion to include neighbors may identify additional people 
with undiagnosed TB, but our results suggest this strat-
egy is at most moderately more efficient than screening 
the general population. Focusing on shared exposures or 
risk factors (e.g. venues, social networks, or demograph-
ics) may have higher yield.

SOA05-839-15 Differing pathways to care:  
A qualitative study on the gendered barriers 
to accessing TB services in Nigeria 
C. Ugwu,1,2 G. Kolawole,2 J. Okafor,2 P. Attah,3 
J. Bimba,2 T. Adekeye,2 B. Squire,1 T. Wingfield,1,4,5 
1Liverpool School of Tropical Medicine, Clinical Sciences, 
Liverpool, United Kingdom of Great Britain and Northern 
Ireland, 2Zankli Research Centre - Bingham University, 
Community Medicine, Karu, Nigeria, 3Bingham University, 
Department of Sociology, Karu, Nigeria, 4Karolinska 
Institutet, World Health Organization Collaborating 
Centre on Tuberculosis and Social Medicine, Department 
of Global Public Health, Stockholm, Sweden, 5Liverpool 
University Hospitals NHS Foundation Trust, Tropical and 
Infectious Disease Unit, Liverpool, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: Chukwuebuka.Ugwu@lstmed.ac.uk

Background: In Nigeria, despite an increase in Tuber-
culosis treatment coverage from 30% to 44% between 
2020 and 2021, a significant proportion of people with 
TB miss out on care. The National prevalence survey 
showed men constitute two-thirds of people outside 
TB care and experience delays reaching TB services. 
This contributes to the large gender differential in the 
TB prevalence notification ratio (7.25 in men vs 4.63 in 
women). This research aimed to examine the gender-
related barriers affecting access to TB services in peri-
urban communities in Nigeria from the perspectives of 
both men and women.
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Design/Methods: We conducted 17 in-depth interviews 
with men (n=10) and women (n=7) from local com-
munities, six focus group discussions with men (n=24) 
and women (n=24) from local communities, and 13 
key informant interviews with patent medicine vendors 
(PMVs), TB program officers, and community health 
extension workers. Content analysis was applied to de-
rive key summaries, patterns, and commonalities in the 
data. 
A comparison between the responses of community 
respondents versus respondents who provided services 
and/or care.
Results: Key barriers affecting men’s access to care in-
cluded poor access to information about TB, its ser-
vices, and its location. To be able to provide for their 
families, men faced difficulties in taking time away from 
work to seek care. 
Additionally, financial costs associated with care, stig-
ma, and an unwittingly dismissive attitude towards 
cough posed significant impediments. When they did 
seek care, men resorted to community-embedded infor-
mal providers such as patent medicine vendors, prolong-
ing their delay before reaching TB care in the formal care 
settings.
Conclusions: To facilitate men’s access to TB care, 
gender-specific awareness-creation strategies need to be 
developed and combined with approaches that bring 
TB screening and testing closer to men and reduce TB 
stigma in the community.

SOA05-840-15 Direct benefit transfer for 
nutritional support of patients with TB in 
India: Analysis of 5-year programme data, 
2018-2022 
K. Jeyashree,1 S. Devika,1 S. Prema,1 T.S. Sumitha,1 
W.V. Jeromie,1 C. Joshua,1 A. Sivavallinathan,2 
S. Vaibhav,2 S. Rahul,3 R. Raghuram,3 K.M. Sanjay,3 
V.M. Manoj,1 1ICMR-National Institute of Epidemiology, 
Epidemiology and Biostatistics, Chennai, India, 2TB Support 
Network, Office of the WHO Representative to India, WHO 
Country Office, New Delhi, India, 3Central TB Division, 
Ministry of Health and Family Welfare, New Delhi, India. 
e-mail: jeyashreek@nie.gov.in

Background: A significant proportion of the cost in-
curred by patients during TB care is towards meet-
ing their additional nutritional requirements. Nikshay 
Poshan Yojana(NPY) is one of the direct benefit transfer 
schemes under the National Tuberculosis Elimination 
Programme (NTEP), providing INR500 per month dur-
ing anti-TB treatment to all notified patients. 
We evaluate the performance of NPY in nine selected 
Indian states for the five years since its inception.
Design/Methods: Objective: To calculate the propor-
tion of patients with TB receiving at least one NPY 
instalment and the median time for receipt of the first 
instalment.

Method: We conducted the study under USAID-fund-
ed TIFA project implemented through JSI Research & 
Training Institute Inc. We selected nine states by strati-
fied random sampling, three states each from three 
strata based on TB score, a composite score measuring 
NTEP performance and TB burden. We analysed sec-
ondary data from Nikshay, the online portal for NTEP 
data from 2018 to 2022, for the nine states.
Results: Of 37,22,082 notified patients with TB, 10.7% 
were children, 34.7% were females, and 83.0% have 
completed the treatment. At least one instalment of 
NPY was credited to 26,21,578 (70.4%) patients. The 
median(IQR) total amount received by new and retreat-
ment patients was INR3000 (2500-3000). The median 
(IQR) delay in receiving the first instalment of NPY was 
96 (48-192) days. The median (IQR) delay had reduced 
from 200 (109-331) days in 2018 to 88 (50-143) days in 
2022. The state of Odisha (91.1%) reported the highest 
proportion receiving at least one instalment of money 
and the shortest median (IQR) time to receive the first 
instalment of 63 (35-120) days.

Conclusions: NPY coverage has improved over the past 
five years in all states, and the delay in the credit of ben-
efits to beneficiaries has declined. There is a need to ex-
plore the reasons for non-receipt and delay in receipt of 
NPY for effective implementation.
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SOA05-841-15 Tuberculous meningitis - 
patient pathways and delays to diagnosis  
in Indonesia 
G. Nijman,1 D. Imran,2 S. Dian,3 A.R. Ganiem,3 
R. Estiasari,2 K. Maharani,2 R. Yolanda,2 
M. Supriatin,3 B.W. Lestari,4 R.L. Hamers,5,6 
P.C. Hill,7 R. van Crevel,1,6 1Radboudumc, Internal 
medicine, Nijmegen, Netherlands, 2Cipto Mangunkusumo 
Hospital/Universitas Indonesia, Neurology, Jakarta, 
Indonesia, 3Hasan Sadikin hospital / Universitas 
Padjadajaran, Neurology, Bandung, Indonesia, 
4Universitas Padjadjaran, Public health / Research Centre 
for Care and Control of Infectious Disease, Bandung, 
Indonesia, 5Universitas Indonesia, Oxford University 
Clinical Research Unit Indonesia, Jakarta, Indonesia, 
6University of Oxford, Nuffield Department of Medicine, 
Centre for Tropical Medicine and Global Health, Oxford, 
United Kingdom of Great Britain and Northern Ireland, 
7University of Otago, Division of Health Sciences, 
Centre for International Health, Dunedin, New Zealand. 
e-mail: gerine.nijman@radboudumc.nl

Background: Delays in diagnosis and treatment contrib-
ute to high mortality of tuberculous meningitis (TBM). 
We studied TBM patient pathways including delays to 
diagnosis, and their alignment with available diagnostic 
services in Indonesia.
Design/Methods: We recruited patients admitted to 
two tertiary hospitals who started TBM treatment. 
Participants or their relatives were interviewed to recall 
healthcare visits preceding TBM treatment. 
We also surveyed available diagnostic capacity for TBM 
at hospitals that had been visited by at least two patients 
preceding their study enrolment. Data were analysed de-
scriptively.
Results: Of 175 participants (median age 31 years, 57.1% 
male), 85.1% had reduced consciousness or coma, and 
46.9% had motor deficits including hemiparesis. Pa-
tients attended a first healthcare provider, most often 
private clinics (38.3%) or informal healthcare providers 
(22.3%), at a median 14 days (IQR 1-34) after symptom 
onset. They visited multiple providers (median 5, IQR 
3-8) over a prolonged time period (median 31 days, IQR 
10-79) preceding TBM diagnosis. 
Of 40 surveyed hospitals, 52.5% could not or not always 
perform lumbar puncture, 22.5% lacked cerebral imag-
ing facilities, and 31.6% and 84.2%, respectively, could 
not provide routine microscopy or GeneXpert MTB/Rif 
on cerebrospinal fluid.
Conclusions: In these urban settings in Indonesia, path-
ways to TBM diagnosis are complex and lengthy, and 
not well aligned with appropriate diagnostic services. 
There is an urgent need for interventions to strengthen 
health literacy and diagnostic and referral processes in 
public and private health sectors for complex patient 
groups like TBM.

SOA05-842-15 Hub-and-spoke operational 
model for optimising the utilisation of 
upfront molecular testing in Haryana, India 
S. Singh,1 H. Verma,2 R. Raju,3 K. Bansal,4 
A. Jangra,5 R. Ramachandran,6 S. Chandra,7 
J. Kishan,8 1Office of the World Health Organization 
(WHO) Representative to India, WHO Country Office 
India, Panchkula, India, 2State Health Department, 
Haryana, District Tuberculosis Office, Ambala, India, 
3State Health Department, Haryana, State Tuberculosis 
Cell, Panchkula, India, 4Office of the World Health 
Organization (WHO) Representative to India, WHO 
Country Office India, Gurugram, India, 5Office of 
the World Health Organization (WHO) Representative 
to India, WHO Country Office India, Rohtak, India, 
6Office of the World Health Organization (WHO) 
Representative to India, WHO Country Office India, New 
Delhi, India, 7Office of the World Health Organization 
(WHO) Representative to India, WHO Country Office, 
WHO Country Office India, New Delhi, India, 8Maharshi 
Markendeshwar Institute of Medical Science and Research, 
Respiratory Medicine, Ambala, India. 
e-mail: singhs@rntcp.org

Background and challenges to implementation: Effec-
tive management of tuberculosis relies on the rapid de-
tection and prompt initiation of treatment with an ap-
propriate regimen. While the national TB elimination 
program encourages the use of upfront molecular test-
ing, the underutilization of these diagnostics remains an 
operational challenge. 
This cross-sectional study is an attempt to understand 
the operational schema of ‘Hub-and-Spoke’ model to 
increase the utilization of molecular diagnostics for TB 
in field conditions.
Intervention or response: A ‘Hub-and-Spoke’ model 
was conceptualized in Ambala district of Haryana in 
the year 2022 to address the challenge of underutilized 
molecular testing. A total of 7 Nucleic Acid Amplifica-
tion Test (NAAT) sites were linked to all the peripheral 
labs which acted as a Hub while the sputum collection 
centres were established at all Government and private 
health facilities to function as spokes. 
Effective transport mechanism was established using the 
courier services and human carriers. The peripheral labs 
in the Hub were run in shifts to cover 24 hours a day and 
ensure the same-day testing and reporting of results.
Results/Impact: After establishing this model in 2022, a 
total of 8115 upfront molecular tests for TB were con-
ducted, out of which 1189 (14%) reported as tubercu-
losis positive. The newly placed model in the district 
translated into 36% yield in TB case detection for the 
year 2022 as compared to previous year (p<0.05).
Conclusions: Simple, scalable mechanisms that are lo-
cally developed can effectively increase the utilization of 
molecular diagnostics for TB in field conditions. This 
study provides an operational schema of the ‘Hub-and-
Spoke’ model that can be replicated in other similar set-
tings with contextualized adaptation.
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SOA05-843-15 Innovation to enhance 
case detection, treatment adherence and 
outcomes in drug-resistant TB among 
internally displaced persons in Northeast 
Nigeria 
S. Abdulkarim,1 S. John,1 Y. Kwami,1 T. Rahman,2 
J. Creswell,2 1Janna Health Foundation, Public Health, 
Yola, Nigeria, 2Stop TB Partnership, Innovation and 
Grants, Geneva, Switzerland. 
e-mail: drsurajkwami@gmail.com

Background and challenges to implementation: Despite 
the impact of the COVID-19 pandemic on the TB Pro-
gram, Nigeria significantly increased TB notification for 
both drug sensitive and drug resistance TB in 2021 com-
pared to 2020. 
However, DR-TB case finding and poor TB treatment 
outcomes were recognized as a major gap in 12 States in-
cluding Bauchi. The gap has disproportionately affected 
Internally Displaced Persons (IDP). 
We launched a project with funding from TB REACH 
to increase DRTB detection and improve treatment out-
comes in IDP host communities of Bauchi State, Nige-
ria.
Intervention or response: We purposefully selected 
four LGAs with high IDP populations for the inter-
vention and four LGAs with comparable populations 
as controls. We mapped IDP communities, identified 
and trained volunteers and implemented door-to-door 
health education and active TB screening and linkage to 
TB prevention and care services. 
Newly diagnosed DRTB patients were enrolled on treat-
ment and provided nutritional support. Counselling was 
done before and during treatment while DR-TB support 
groups were established.
Results/Impact: From October, 2021 to March, 2023, a 
total of 65 DRTB patients were identified in 4 interven-
ing LGAs; this translates to 62% of the total DRTB cas-
es (86) reported in all 20 LGAs of Bauchi State in 2022. 
Their ages ranged from 18 to 78 years; 35 (55.1%) of 
the patients were males. So far, 34 individuals have treat-
ment outcomes out of which 21 (62%) were cured, 6 
(18%) completed treatment, 3 (9%) were lost to follow-
up while 4 (11%) died. 
Overall, the treatment success was 80%, which was 
higher than the 39% before the intervention and 52.4% 
in the four control LGAs over the same period.
Conclusions: Innovative approaches to DRTB care could 
improve case detection, treatment adherence, and out-
comes if scaled up.

SOA06 Meaningful Collaborations to End 
TB

SOA06-844-15 Peer group counselling  
by TB Champions help in improving 
adherence and expedite TB elimination: 
Lessons learnt from India 
M. Sinha,1 R. Kumar,2 R.T. Dass,3 S. Kumar,4 
I. Zaidi,4 R. Rattan,4 A. Panda,4 G.S. Nagra,5 
1World Vision India, Field & Operations, Patiala, 
India, 2World Vision India, Field & Operations, Punjab, 
India, 3World Vision India, Program Management, 
Delhi, India, 4REACH (Resource Group for Education 
and Advocacy for Community Health), Program 
Management, Delhi, India, 5District Tuberculosis 
Centre, Health & Family Welfare Punjab, Patiala, India. 
e-mail: smrity@reachindia.org.in

Background and challenges to implementation: Unite 
to ACT Project intended to demonstrate Community 
TB Care delivery by engaging TB survivors (TBS) as TB 
Champions (TBC). Project envisages TB-free communi-
ties by active participation of communities through TBC 
and going forward to adopt the integrated approaches 
of TB-free communities by National TB Elimination 
Program (NTEP). 
Also, TBC to percolate the NTEP services through vari-
ous communication channels, mitigating the stigma in 
communities and improving the quality of life of per-
sons with TB (PwTBs) thereby facilitating the goal of 
TB elimination.
Intervention or response: In Patiala district of Punjab, 
India, Unite to Act Project rolled out from February’22 
to August’22. Under the mentorship program, 14 TBS 
were identified from TB communities and trained as 
TBC to establish them as an advocate who represent TB-
affected communities. 
Project also trained them on counselling techniques 
with structured tools enabling them to provide adequate 
counselling to people diagnosed with TB from the pub-
lic sector, encouraging them towards adherence thus im-
proving the treatment outcomes.
Results/Impact: During the mentorship program of 6 
months, 14 trained TBC were facilitated 74 community 
meetings, 62 anti-stigma campaign with village level gov-
erning bodies, counselling of 1325 on treatment PwTB 
out of total counselled, 794 (60%) PwTB outcome was 
declared on Nikshay (Government Portal for TB report-
ing) till March’23. Out of 794, 691(87%) PwTBs suc-
cessfully completed their treatment and remaining are 
currently being followed up by the TBC. 16 sensitized 
village leaders are robustly supporting the program.
Conclusions: The Government of India is putting ag-
gressive efforts through NTEP to increase the aware-
ness regarding TB among communities, also to shift the 
entire focus of the programme from provider driven to 
beneficiary driven approach. 
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In this endeavor the way ahead is to upscale peer group 
counselling and advocacy which will help in improving 
adherence and expedite the overall process in the core 
area of Program.

SOA06-845-15 Community-led TB 
interventions: improving TB services in rural 
South Africa 
M. Lambane,1,1 J. Govender,2 K. Wallengren,3 
1University of the North, Strategic Partnerships, Durban, 
South Africa, 2University of South Africa, Health Systems 
Strengthening, Durban, South Africa, 3Harvard University, 
Executive Management, Durban, South Africa. 
e-mail: m.lambane@think.org.za

Background and challenges to implementation: Tuber-
culosis (TB) is a significant public health concern in 
South Africa, with high incidence and mortality rates. 
Despite substantial efforts to control TB, poor treatment 
adherence and lack of community involvement remain 
significant challenges. Community-led TB programs 
have been proposed as an effective strategy to address 
these challenges and improve TB treatment outcomes. 
In the USAID TB LON project, THINK partnered with 
local community-based organisations to expand TB ser-
vices in communities in four districts in KwaZulu Natal 
over a four-month pilot.
Intervention or response: THINK appointed four CBOs 
after a due diligence process and trained them to address 
capacity gaps. Community caregivers utilised multiple 
approaches, including door-to-door services, events, and 
workshops with traditional practitioners to integrate 
TB services and dialogues. 
To effectively measure the reach and impact of these 
community activities, we designed tools to track the 
number of households and people actively reached with 
TB services, including prevention, diagnosis, and link-
age to treatment.
Results/Impact: This intervention resulted in 54 com-
munity care groups (CCGs) being trained on TB and 
TB services in this project. The CCGs screened 54,991 
individuals for COVID and TB, of whom 3,339 were al-
ready receiving TB treatment. The teams visited 11,306 
households, 113% more than the objective required.. 
2700 people received treatment adherence counselling, 
and 765 tuberculosis patients who were lost to treatment 
were located and linked back to care. 
In addition, 95% of the 3,139 identified TB cases con-
tacts were traced and received TB services.
Conclusions: By leveraging the capacity and reach of lo-
cal CBOs and implementing rigorous tracking mecha-
nisms, this approach can improve TB outcomes in re-
source-limited settings. 
This study sheds light on the effectiveness of commu-
nity-based interventions in addressing TB and provides 
insights into how to design and measure such interven-
tions optimally.

SOA06-846-15 Engaging local organisations 
for sustainability: Role of patient survivors in 
community TB care in Ethiopia 
W. Tafesse,1 Z. G. Dememew,1 E. Getachew,2 
S. Negash,1 K. Melkieneh,1 T. Laloto,1 Y. Alemayehu,1 
D. G. Datiko,1 M. M. Asresa,3 P. G. Suarez,3 A. Kassa,4 
Y. Kassie,4 1USAID Eliminate TB Project, Management 
Science for Health, Addis Ababa, Ethiopia, 2Federal 
Ministry of Health (FMOH), Disease Prevention Directorate, 
Addis Ababa, Ethiopia, 3Management Sciences for Health, 
Global Health Systems Innovation, Arlington, United 
States of America, 4USAID/Ethiopia, Health Office, 
Infectious Disease Team, Addis Ababa, Ethiopia. 
e-mail: wgetachew@msh.org

Background and challenges to implementation: Ethio-
pia introduced the health extension program (HEP) ex-
ecuted by health extension workers (HEWs) to support 
community-based TB care (CBTC). However, HEW 
are handling 16 health packages and are usually over-
stretched. TB survivors are an underutilized resource to 
support CBTC.
Intervention or response: The USAID Eliminate TB 
Project collaborated with local organizations in Am-
hara, Oromia, and SNNP to improve CBTC and ease 
the burden on HEWs. Local organizations have trained 
and engaged TB survivors and established TB survivors’ 
clubs. 
These clubs supported community mobilization, pre-
sumptive TB case referral, TB treatment supporters, 
contact tracing, adherence counselling, and follow-up.
Results/Impact: From October 2021 to September 2022, 
local organizations established 80 TB survivors’ clubs in 
73 supported districts. They referred 33,595 presump-
tive TB cases from the community to health facilities; 
11% of these were positive TB cases. They traced 13,106 
contacts of 5,107 ex-TB index cases through retrospec-
tive contact tracing where 95% of these contacts were 
screened, and 86 TB cases were identified, making a TB 
case notification rate of 693 per 100,000 screened con-
tacts. 
Survivors also provided adherence support for 794 TB 
patients and provided TB preventive therapy for 3,968 
eligible children, a coverage of 86%. The contribution 
of CBTC to total TB cases increased from 17% to 38% 
in supported districts.
Conclusions: The engagement of TB survivors in local 
organizations in CBTC resulted in a five-fold increase as 
compared to the national case notification rate of 132 
per 100,000 people in the general population, and more 
than doubled the CBTC contribution. Building the ca-
pacity of local organizations and engaging TB patients’ 
clubs in CBTC may help sustain community TB care.
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SOA06-847-15 ‘INSIGHT study’ - uncovering 
insights into the lived experiences of 
caregivers of children suffering from  
drug-resistant TB 
R. Gaida,1 M. Williams,1 S. Nyathie,2 
N. Mshweshwe,3 L. Ramangoaela,1 R. Matji,2 
A. Williams,4 1AQUITY Innovations, Research, Gqeberha, 
South Africa, 2AQUITY Innovations, Health, Pretoria, 
South Africa, 3AQUITY Innovations, Health, Gqeberha, 
South Africa, 4Janssen Pharmaceutica, Global Public 
Health, Johannesburg, South Africa. 
e-mail: raziag@aquity.org

Background: With paediatric drug-resistant tuberculo-
sis (DR-TB), caregiver and child journey together. The 
emotional trauma of diagnosis, adverse effects and hos-
pitalisation may impact the caregivers’ wellbeing, affect-
ing the child’s outcome. 
The study aimed to understand the experiences of care-
givers of children with DR-TB at a high-burden facility 
in Nelson Mandela Bay, Eastern Cape, South Africa.
Design/Methods: This was a cross-sectional study in-
volving in-depth interviews with adult caregivers of chil-
dren (<15 years) diagnosed with DR-TB attending the 
selected site. 
Interviews focused on the challenges and emotions of 
bringing their child to the hospital and their experiences 
in the community. Interviews were recorded, transcribed 
and then analysed using Atlas.ti. v 23.
Results: Three major themes were identified. 
Theme 1: Experiences with the healthcare system – long 
waiting times, leaving children behind for hospitalisa-
tion was stressful and social grants are insufficient. 
Theme 2: Experiences of caring for a child with DR-
TB – limited education about TB, positive support from 
family and friends, and financial challenges. 
Theme 3: Diverse experiences – difficulty accepting their 
child’s diagnosis, difficulty separating from the child, 
challenges of adverse effects of medication, and nutri-
tional deficits.
Conclusions: Separation from the child due to hospitali-
sation was difficult and financial challenges can impact 
the number of caregiver visits and treatment adherence. 
Strengthening of health education is needed while tak-
ing into account the emotional state of the caregiver at 
the time. 
Paediatric DR-TB requires a holistic approach, where 
additional consideration is required for the caregiver for 
the overall wellbeing of the child. Department of Health 
should re-evaluate facility infrastructure to accommo-
date short or long-term caregiver visits. 
Collaboration between departments of social develop-
ment and health is imperative for the child’s wellbeing. 
This includes proper nutrition through food parcels or 
increased social grants to ensure optimal child develop-
ment, as well as recovery from DR-TB.

SOA06-848-15 Immersive art-based 
strategies to enhance uptake of COVID-19 
testing among adolescents 
S. Kamil,1 S. Shahbaz,1 A. Ahmed Khan,2 
R. Maniar,1 N. Nisar,1 A.R. Khatri,1 S. Khowaja,1 
1Interactive Research and Development, TB Program, 
Karachi, Pakistan, 2Interactive Research and Development, 
WellCheck Health Services, Karachi, Pakistan. 
e-mail: shiza.kamil@ird.global

Background and challenges to implementation: Evi-
dence from epidemics suggests that stigma and stereo-
types attached to diseases such as COVID-19 negatively 
affect testing uptake. IRD established a school-based 
COVID-19 surveillance testing model to understand 
the prevalence of COVID-19 via offering antigen-based 
Rapid Diagnostic Testing (RDT) to adolescents. 
We compared the impact of using art-based strategies 
versus conventional orientation (verbal information dis-
semination) on willingness for testing uptake.
Intervention or response: Out of twenty three schools 
engaged, we piloted art-based strategies in eight schools 
in Karachi Pakistan, to deliver critical messages about 
infection control practices and tackle misinformation 
and stigma around COVID-19 testing and preventive 
measures. 
These activities focused on sensitising participants to 
the importance of preventive practices through immer-
sive theatre-based performances and eliminating misin-
formation through myth-busting and sharing circles. 
Students shared the obstacles they encountered as a re-
sult of fear and discrimination around COVID-19 and 
discussed implementable strategies for prevention. Post-
intervention, RDT testing was offered to encourage pre-
ventive practices amongst participants.
Results/Impact: Between July to October-2022, we en-
gaged 9,660 students aged 11-17 years (mean age= 14.15 
years) in 23 schools and offered COVID-19 testing to 
all participants. The overall testing uptake across all 
schools was 8.5%. In the schools where the conventional 
strategy was adopted, 9226 students were engaged, and 
we saw a 4.2% testing uptake. Among the asymptom-
atic students, 3.7% agreed to undertake the COVID-19 
RDT test.
In the eight schools where the art-based strategies were 
piloted, 434 students were engaged, and 100% testing 
uptake was observed. Of these 434 students, 91% were 
asymptomatic, and 100% showed a willingness to un-
dertake the COVID-19 RDT test.

Table. COVID-19 associated symptom status & testing 
uptake amongst participants in 8 schools engaged 
through art-based strategies
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Table. COVID-19 associated symptom status & testing 
uptake amongst participants in 15 schools engaged 
through conventional strategies.

Conclusions: The pilot results indicate that the use of 
art-based strategies can possibly improve the uptake of 
surveillance testing amongst school-age children in Low 
Middle-Income Countries. In-depth research must be 
conducted to understand the impact of using art-based 
strategies when integrating health surveillance activities 
within schools.

SOA06-849-15 Engaging AyUSH health 
institutions in accelerating TB case-finding 
efforts in Himachal Pradesh, India 
A. Nair,1 R. Kumar,2 G. Beri,3 M. Puri,2 L. Ram,3 
A. Bhardwaj,4 S. Chandra,5 R. Ramachandran,5 
P. Kapoor,6 1Office of the World Health Organization 
(WHO) Representative to India, WHO Country Office, 
WHO Country Office India, Dharamshala, India, 
2Office of the World Health Organization (WHO) 
Representative to India, WHO Country Office, WHO 
Country Office India, Shimla, India, 3Health & Family 
Welfare Deptt, State TB Cell, Shimla, India, 4National 
Task Force, NTEP, Shimla, India, 5Office of the World 
Health Organization (WHO) Representative to India, 
WHO Country Office, WHO India, New Delhi, India, 
6Office of the World Health Organization (WHO) 
Representative to India, WHO Country Office, 
WHO Country Office India, Chandigarh, India. 
e-mail: nairaatmika@rntcp.org

Background and challenges to implementation: AY-
USH, an acronym for Ayurveda, Yoga and Naturopa-
thy, Unani, Siddha, Sowa-Rigpa and Homeopathy rep-
resents the alternative systems of medicine recognized 
by Government of India and is preferred by patients as 
the first point of care for seeking health services. Since 
2019, Himachal state TB program in collaboration with 
AYUSH health institutions (AHIs) have collaborated to 
improve case finding activities across the State through 
the network of AHIs. 
This cross-sectional study was conducted with the ob-
jective of assessing the impact of AHIs on TB case find-
ing efforts in the state of Himachal Pradesh.
Intervention or response: Department of AYUSH was 
formally included in state and district level TB elimina-
tion committees with nodal officers identified at both 
levels since 2019. 
Reporting mechanisms and TB presumptive referral 
linkages were established. 11 TB diagnostic centres and 
1 NAAT laboratory was established in AHIs where in-
frastructure facility from allopathic system of medicine 
was unreachable due to hilly terrain. Cascade trainings 

on TB program guidelines was conducted at different 
levels of AHIs. The impact on case finding was assessed 
since its collaboration from 2019 for the state.
Results/Impact: In 2022, a total 7473 presumptive TB 
cases were identified at AHI TB NAAT lab which was 
2.3% of the total presumptive TB examination rate of 
the state. There were 206 (2.7%) TB cases who have 
been diagnosed through patient referrals from AHIs. 
This contributes to 1.3% of the total TB notification 
rate of the state. 584 new cases have been diagnosed in 
TB diagnostic centres established in AHIs since its col-
laboration with TB program.
Conclusions: Engagement with AYUSH department has 
shown significant impact on TB case finding in the state 
as a new partner for the program. Strong policy induce-
ments which promote partnership with alternate system 
of medicine should be given additional weightage while 
formulating end-TB strategies in hard-to-reach areas.

SOA06-850-15 National TB testing week 
in Nigeria – lessons on innovative national 
TB outreaches to bridge the gap in TB 
notifications 
A.F. Omoniyi,1 D.C. Anyaike,2 O. Chijioke-Akaniro,2 
E. Ubochioma,2 O. Olarewaju,2 O. Enang,1 
E. Opeyemi,1 B. Aiyenigba,3 R. Eneogu,4 
J. Adebari,5 O. Omosebi,2 O. Okorie,6 1WHO, 
TB, Abuja, Nigeria, 2NTBLCP, FMOH, Public Health, 
Abuja, Nigeria, 3Breakthrough ACTION-Nigeria, TB, 
Abuja, Nigeria, 4USAID, TB/HIV, Abuja, Nigeria, 
5NTBLCP, Public Health, Abuja, Nigeria, 6Abia State TLCP, 
Public Health, Umuhaia, Nigeria. 
e-mail: omoniyia@who.int

Background and challenges to implementation: Nige-
ria is among the high TB burden countries globally. TB 
notification increased by 50% from 138,591 in 2020 to 
207,785 TB cases in 2021. TB case notification in 2021 
represent a treatment coverage of 44% with about 
259,000 missing TB cases. The National TB testing 
week was conceptualized and conducted from 1st – 7th 
August 2022 to address the huge gap in case finding. 
This study describes the impact of the testing week and 
lessons learnt that could be scaled up to bridge the gap 
in TB notification in different settings.
Intervention or response: Guidance for conducting the 
testing week was developed and disseminated, High 
TB burden communities were identified using the pro-
gramme data and hotspot mapping(EWORS and EP-
CON). The existing resources were used to intensify 
massive clinical and radiological screening in commu-
nities. Specimen from identified presumptive-TB were 
sent for GeneXpert test and diagnosed cases placed on 
treatment.
Results/Impact: 67,838 clients were screened for TB 
in one week from 27 states, out of which 31%(21,182) 
of those screened were identified as presumptive TB, 
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90% (18,981) of the presumptive TB had Xpert MTB/
RIF and 8%(1,582) were diagnosed with TB. Children 
constitute 6%(99) of the diagnosed TB cases. 5 states 
(Kebbi, Sokoto, Zamfara, Anambra, Osun) accounted 
for 67%(1,053) of TB cases. Lagos state which account-
ed for 28%(18702) of clients screened for TB only con-
tributed 5% of TB cases detected. Only 12(44%) out of 
the 27 states notified at least one case of childhood-TB.
Conclusions: TB cases (1,582 TB cases) diagnosed in one 
week demonstrated the potential yield from a targeted 
nationwide outreach, the yield is high in states with high 
malnutrition index and where focus was on hot spot ar-
eas, lack of focus on childhood-TB during outreaches 
is a missed opportunity for diagnosing childhood-TB 
cases. This intervention can be implemented in setting 
with huge case notification gap.

SOA06-851-15 Domestic resource 
mobilisation for TB intervention 
sustainability: experience of the USAID  
Afya Shirikishi Project 
M.D. Machaku,1 G. Munuo,1 J. Otege,1 A. Muya,1 
F. Ngalesoni,1 J. Mtemahanji,2 P. Wilbroad,3 1Amref 
Health Africa in Tanzania, Health, Ilala-Dar es Salaam, 
United Republic of Tanzania, 2Ministry of Health, NTLP, 
Dodoma, United Republic of Tanzania, 3USAID-Tanzania, 
Health, Ilala-Dar es Salaam, United Republic of Tanzania. 
e-mail: michael.machaku@amref.org

Background and challenges to implementation: The im-
portance of advocacy for TB financial resources is a top 
priority for Country 2020-2025 NSPVI and ACSM strat-
egy. USAID/Afya Shirikishi, under Amref worked with 
CHMTs advocate for TB in the selected councils, specifi-
cally from Domestic Resources Mobilization. 
This abstract explores the TB financing trend and, high-
lights the importance of involving councils in DRM for 
TB, and outlines the necessary steps to continue TB 
budgetary advocacy to achieve the goal of ending TB 
by 2030.
Intervention or response: Between 2021 and 2022, The 
project organized budget analysis workshops to study 
the allocation and expenditure of TB interventions 
across all selected councils. Targeted Budget advocacy 
workshops were conducted to councilors, Member of 
Parliaments and district executive directors, empower 
and equip them with accurate TB information to in-
clude DRM funds that were absent from the compre-
hensive council healthcare plan. 
The workshops aimed to encourage the decision-makers 
to allocate budgets for TB interventions since none were 
initially allocated.
Results/Impact: The selected councils committed (in 
writing) to allocate between 0.1% to 2% of Coun-
cil Own Resources for TB in FY 2022/23 and 2023/24. 
Other councils made further commitment to specific 
interventions, (paying stipend to Community Health 

Workers/Ex-TB experts and waivers for X-RAY costs 
for presumptive TB individuals who can’t afford). Also 
promised to raise awareness and fight stigma on TB. 
Such commitments from councilors indicate continuity 
of support to TB interventions beyond the project.
Conclusions: To effectively mobilize domestic resources 
for TB, it is important to involve councilors, because 
they have shown a willingness to allocate resources as 
part of domestic resource mobilization for TB. 
Involving districts has broader positive effects, including 
raising awareness and making TB a permanent agenda 
in Ward Development Committee forums. By involving 
these stakeholders, not only is funding increased but a 
culture of awareness and sustainable action towards ad-
dressing TB is cultivated.

SOA06-852-15 Using a people-centred 
participatory process to explore community 
and stakeholders’ perceptions that enable 
research teams to design plans that meet 
community needs 
B. Makhubalo,1 1The Aurum Institute, Clinical 
Research Division, Klerksdorp, South Africa. 
e-mail: BMakhubalo@auruminstitute.org

Background and challenges to implementation: Clinical 
Research Sites (CRSs) conduct research with commu-
nities and the community is an important asset to the 
research. The community is a holistic organism that in-
cludes its experiences and perceptions, values, attitudes, 
behavior, emotions, ideas aspirations and meanings that 
are all interlinked. Community perceptions can influ-
ence whether community members will be willing to 
participate in research or support the research. It is for 
this reason that research teams need to have a deep un-
derstanding of the communities, with who we conduct 
our research with. 
Before we start with actual recruitment activities, at the 
Aurum Klerksdorp CRS we engage in a people-centred 
participatory process with our communities and com-
munity stakeholders.
Intervention or response: We were intentional about 
placing people first, upholding people’s human rights 
and learning from our communities. We started where 
the people are at and build from there, focusing on the 
strengths and assets. 
The process is a bottom-up learning process and not a 
top-down blueprint approach. We respected the diver-
sity and complexities of people and communities and 
took this into consideration when designing community 
engagement plans and recruitment plan which are de-
signed in collaboration with our identified key stake-
holders. 
During this process our key stakeholders because of 
the trust that had been established felt comfortable to 
share their inputs on what strategies would work best in 
reaching out to the target community. Through the pro-
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cess research teams facilitate the community to develop 
their own responses to the research which are tailored to 
the needs of the community.
Results/Impact: The co -created plans had a high degree 
fit where the research fits into the needs of the people 
and their lifestyles resulting a better recruitment and en-
rollment outcomes.
Conclusions: Adopting a people-centered participatory 
contributes to enhancing the quality and the relevance 
of the research and increases research literacy in com-
munities.

SOA07 TB control: Digital technology 
for data Collection and Screening for TB 
and LTBI

SOA07-853-15 Digital screening tool: 
Revolutionising the TB recording and 
reporting system 
M.S. Sarker,1 S.R. Shohag,1 K.S. Dina,1 
M. Ashrafuzzaman,1 A.S. Sikder Adel,1 A.K. Saha,1 
A.H. Khan,2 P. Daru,1 S. Banu,1 1ICDDR,B, Infectious 
Disease Division, Dhaka, Bangladesh, 2National 
Tuberculosis Control Program, M&E, Dhaka, Bangladesh. 
e-mail: shahnewaz.sarker@icddrb.org

Background and challenges to implementation: Paper-
based recording and reporting systems have certain 
drawbacks. It is time-consuming; data inaccuracy, in-
adequate storage space, document transportation, envi-
ronmental problems, and data security are some com-
mon hindrances. 
To eliminate these obstacles of paper-based screening 
and to accelerate tuberculosis (TB) detection and track-
ing at the field level, USAID’s Alliance for Combating 
TB in Bangladesh (ACTB) Activity uses a digital tool 
and android application as a data collection tool for 
Intensified case finding (ICF) and Active case finding 
(ACF) and web-based dashboard for real-time monitor-
ing.
Intervention or response: An android-based application 
was developed for field staff which consists of a set of 
screening questions based on NTP’s algorithm. Upon 
filling the screening form, the application automatically 
gives results on whether the participant is TB presump-
tive or not. Moreover, records of test results, diagnosis, 
and treatment initiation are also available. 
Data approval mechanism is in place, where information 
about individuals with TB are re-checked by supervisors 
for validity. Considering field-level internet connectiv-
ity, the application has offline data capture capability as 
well.

Tertiary level 
hospital

Upazila level hospital 
and Community 

Total
Adult Child Adult Child

Total Screened 3,333,916 1,760,955 1,674,186 586,529 7,355,586

Total Presumptive 
102,236 
(3.06%)

49,658 
(2.81%)

38,971 
(2.32%)

8,318 
(1.41%)

199,183 
(2.70%)

TB Diagnosed
14,573 

(14.25%)
3,690 

(7.43%)
3,064 

(7.86%)
461 

(5.54%)
21,788 

(10.93%)
Data Period: Tertiary Level Facility Screening (01st April 2021 – 28th February 2023) and 
Community ACF (01st January 2022 – 28th February 2023)

Table.

Results/Impact: From April 2021- February 2023, 
7,355,586 individuals were digitally screened for TB. 
Screening efficiency also increased compared to paper-
based screening. They can easily track and communi-
cate with TB presumptive individuals when needed.
Conclusions: The burden on screeners is reduced and 
their daily screening rate is increased when using digital 
tools compared to paper-based screening. Additionally, 
all data is stored in the cloud, making it easily accessible 
and secure. 
It is also difficult to track TB presumptive data with 
paper-based screening, whereas using digital tools en-
ables trackability and provides up-to-date data in a user-
friendly way. NTP can take the initiative to implement 
paperless screening nationwide.

SOA07-854-15 Strengthening the recording 
and reporting system for nucleic-acid 
amplification test external quality assurance 
in TB laboratories in India 
V. N.Gumma,1 T. Shah,1 S. Bhargava,2 S. Suzana B,2 
H.B. Bal,1 N. Kumar,3 S. Chadha,1 S. Sarin,1 R. Laxmi,4 
S. Anand,4 K. Arora,5 V. Kishore Reddy,6 1Foundation 
for Innovative New Diagnostics, India (FIND), Technical, 
Delhi, India, 2Foundation for Innovative New Diagnostics, 
India (FIND), Technical, Bangalore, India, 3Ministry of 
Health and Family Welfare, Government of India, Central 
TB Division, Delhi, India, 4World Health Organization, India, 
Technical, Delhi, India, 5Ex FIND India, IT Department, 
Delhi, India, 6EX FIND India, Technical, Bangalore, India. 
e-mail: vidya.nidhi@finddx.org

Background and challenges to implementation: Gen-
eXpert EQA was introduced in Feb’18 with a pilot of 
41 public and private TB labs. It was scaled up in a 
phased manner to 202 sites in Jul’18, 664 site machines 
in May’19 and 1187 site machines for pan-country cov-
erage in Aug’20. GeneXpert EQA continues to be imple-
mented once a year. 
With introduction of Truenat in diagnostic algorithm, 
its EQA was piloted in Aug’21 and introduced in phased 
manner in Feb’22 to 841 site machines.
As the NAAT EQA PT program evolved, its recording, 
reporting, and monitoring (R-R-M) system were impro-
vised to meet the requirements of the rapidly expanding 
program.
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Intervention or response: As the GeneXpert program 
scaled up, R-R-M system evolved from paper-based 
system to a web application www.naateqa.in to address 
various challenges in R-R-M system such as: 
i. Managing a large number of sites; 
ii. Streamlining site enrolment; 
iii. Training a large number of site staff on R-R-M sys-
tem; 
iv. Realtime tracking of PT panels during shipment and 
receipt; 
v. Confirming receipt of test results to sites; 
vi. Monitoring timeliness and completeness of PT re-
sults submission; 
vii. Data compilation, collation and analysis of large 
datasets; 
viii. Submitting PT report to individual sites and rel-
evant stakeholders. 
Further, this application was customized as per the re-
quirement for Truenat EQA.
Results/Impact: The evolution of R-R-M system from 
paper to Excel to google sheet to web application is 
shown in Figure 1. 
This open-source web application helped streamline site 
enrolment, panel tracks, results submission, monitor-
ing and analysis of PT results, and auto report genera-
tion. It was adapted to include Truenat EQA. In 2022, 
all NAAT sites were enrolled and successfully submitted 
the EQA results.

Figure 1.

Conclusions: NAAT EQA portal has streamlined EQA 
PT implementation and resolved operational challenges. 
It can be adapted for PT program of other countries as 
required.

SOA07-855-15 Improving TB data quality 
with interoperability and data exchange  
in Nigeria 
A. Hassan,1 J. Kuye,1 D. Udah,1 O. Bakare,1 E. Olashore,1 
O. Daniel,2 O. Chukwuogo,3 K. Oyediran,1 C. Anyaike,4 
R. Eneogu,5 1John Snow, Inc., TB Data, Impact Assessment 
and Communications Hub (TB DIAH) Project, Abuja, Nigeria, 
2Institute of Human Virology, Nigeria, TB LON 3, Lagos, 
Nigeria, 3KNCV Nigeria, TB LON 1&2 Project, Abuja, Nigeria, 
4Federal Ministry of Health, National Tuberculosis, 
Leprosy and Buruli Ulcer Control Program, Abuja, Nigeria, 
5United State Agency for International Development 
(USAID), TB and TB/HIV Nigeria, Abuja, Nigeria. 
e-mail: abiodun_hassan@ng.jsi.com

Background and challenges to implementation: Stake-
holders and implementing partners generate data and re-
ports using various data platforms and algorithms, which 
frequently has impact on data quality and programmatic 
actions. This study demonstrates the relevance of data 
interoperability, exchange, harmonization, analysis and 
report performance on the TB LON project and USAID 
contribution to national TB case notification.
Intervention or response: Across the two implement-
ing partners, complex excel data systems were used to 
generate high-frequency weekly performance report and 
monthly TB cascade data. The limitation of excel tool 
(collaborative working, file size, and limited use for vi-
sualization) and inability to customize for tracking data 
quality attributes such as timeliness and data comple-
tion, necessitate transition from excel-based system to 
Automated Partners Progress Report (APPR) platform. 
TB DIAH in collaboration with the IPs re-designed the 
USAID APPR to serve as central TB database while 
Application Programming Interface (APIs) were estab-
lished to harness data from excel-based platforms. Re-
views, harmonization, and standardization of reporting 
templates, indicators, and data elements were conduct-
ed. Dashboard of interactive custom charts and other 
visualizations were also developed.
Results/Impact: The IPs share reports directly on APPR. 
Data entry updates were not necessary shared as attach-
ments on excel and custom interactive charts were devel-
oped by IPs while previously reported excel-based data 
were extracted to the APPR. This availed opportunity to 
showcase cascade analysis of the different interventions 
implemented by the TB LON projects, the priority indi-
cators contained in the USAID performance-based M&E 
framework, and demonstration of the contribution of the 
LON project to national TB notification. Between April 
and September 2022, reporting rate increased from 85% 
to 100%, completion rate moved from 90% to 100% and 
timeliness increased from 78% to 85%.
Conclusions: The unification of data platforms through 
health information exchange is helpful in standardizing 
data systems, improving data quality, facilitating data 
reporting, and frequent and regular interactions among 
stakeholders.
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SOA07-856-15 Real-time digital  
management of large, simultaneous,  
multi-lingual, community-based TB surveys 
in India 
A. Choudhury,1 K. Rade,1 R. Rao,2 
P. Chandrasekaran,3 M. Parmar,1 R. Ramachandran,1 
S. Hissar,3 S. Arunachalam,4 S. Chalil,4 V. Giri,2 
B. Modi,5 R. Kumar,2 1World Health Organization, 
Country Office for India, CDS, New Delhi, India, 2Ministry 
of Health & Family Welfare, Govt of India, Central TB 
Division, New Delhi, India, 3Indian Council of Medical 
Research, National Institute for Research in Tuberculosis, 
Chennai, India, 4WHO NTEP TAP, CTD, New Delhi, India, 
5All India Institute of Medical Sciences (AIIMS), Rajkot, 
Department of Community Medicine, Rajkot, India. 
e-mail: choudhuryah@who.int

Background and challenges to implementation: India’s 
National TB Elimination Programme (NTEP) devel-
oped a novel methodology for district and State level 
(sub-national) estimation of TB incidence by external 
agencies. The design included, multiple district level 
community-based surveys. 
Implementation challenges in this design were multiple 
languages, dialects, hundreds of districts requiring sur-
veys, large number of surveyors, planning and training 
of surveyors, coordination between multiple agencies at 
different levels.
Intervention or response: To overcome these implemen-
tation challenges, WHO Country Office for India devel-
oped an online, generic platform for overall planning, 
execution and monitoring of these surveys. The applica-
tion had android mobile version for field data collection 
and web version for district, state and national level us-
ers of all implementing agencies. 
Application modules included mapping of state, dis-
trict, survey teams and clusters with surveyors mobile, 
bank account details of surveyors and nodal officer for 
payment management and attendance and claim sub-
mission. 
Multiple language management functionality, partici-
pant interview details, details of deaths, eligibility for 
sputum sample collection, transport and testing results 
were included. Special functionality was added for re-
placement of mobile devices or surveyors in case of 
eventuality.

Figure. Sample of  online survey platform.

Results/Impact: Using this digital platform 73, 214 and 
337 districts were covered in three rounds respectively, 
covering total of 1.2 million, 4.6 million & 8.9 million 
participants by 11350 surveyors. Monitoring was facili-
tated by dashboard showing real-time summary statis-
tics of each survey team, district-wise i households visit-
ed, registered, individuals enrolled, consented and inter-
viewed with full interview details, eligibility for sputum 
examination and molecular tests results. Pending tasks 
list for each activity helped in follow-up of field activi-
ties and overall monitoring. Overall, total cost per re-
cord for data management was less than 0.02 US dollars.
Conclusions: It is feasible to develop and deploy generic, 
customizable, low-cost digital platform for large scale, 
multiple, simultaneous community based TB surveys. 
This can be replicated in other countries with similar 
settings.

SOA07-857-15 Digitising TB referrals  
by private community pharmacies:  
a gamechanger for TB control in Myanmar 
E.W. Zaw,1 M.M. Lwin,2 B. Piot,3 M.M. Thet,4 
Z. Kyaw,1 1Population Services International Myanmar, 
Health Security and Innovations, Yangon, Myanmar, 
2Sun Community Health, Executive Office, Yangon, 
Myanmar, 3Population Services International, Global 
Operations Asia, Vientiane, Lao People’s Democratic 
Republic, 4Population Services International Myanmar, 
Strategic Information Division, Yangon, Myanmar. 
e-mail: ewzaw@psimyanmar.org

Background and challenges to implementation: In 
Myanmar, pharmacies are often the primary access 
point for healthcare. Population Services International 
Myanmar and Sun Community Health work with a 
large pharmacy network for TB case screening and re-
ferral activity. In recent years, COVID-19 pandemic and 
political unrest caused reduced referral rates, TB diag-
nosis, and treatment enrolment. Community Mobilizers 
(CM) who support pharmacies with patient follow-up, 
face challenges with traditional paper-based referral ap-
proaches due to delayed referral information from phar-
macies, resulting in lost referrals.
Intervention or response: To address this challenge, in 
July 2022, PSI developed a digital Pharma TB Referral 
and Follow-up System utilizing a social media Viber 
chatbot for pharmacies, linked to a DHIS2 mobile ap-
plication for CM and real-time data monitoring dash-
boards. Once the pharmacy refers presumptive TB case 
via the chatbot, the respective CM is automatically no-
tified through SMS and mobile application to support 
the case for confirmatory diagnosis and treatment. As of 
December 2022, the system was introduced to 469 phar-
macies in Bago East and West regions and their 19 CMs.
Results/Impact: From July-December 2022, the newly 
introduced digital solutions were used to refer 1,630 
presumptive TB cases by 268 pharmacies, with 99% of 



Short oral abstract sessions,  Wednesday,  15  November S137

them being contacted by CM for referral facilitation. 
About 32% of presumptive cases have been diagnosed 
and enrolled as TB patients. Following the introduction 
of the social media chatbot, there was no significant 
change among active pharmacies in referrals. However, 
about 32% of 118 previously inactive pharmacies start-
ed referring cases, contributing about 7% of the total 
referrals.
Conclusions: This innovative digital intervention en-
abled more pharmacies to make referrals, leading to 
improved and faster facilitation by CMs. The findings 
highlight the digital system’s potential for TB control in 
pharmacies and private sector providers, and adoption 
in other low-resource settings. Thus, PSI intends to ex-
pand it to pharmacies in other high TB burden regions 
of Myanmar.

SOA07-858-15 TB screening and yield  
among health workers in Ethiopia:  
Findings from routine programme 
interventions 
N. Hiruy,1 E. Abdissa,2 Z.G. Dememew,1 T. Letta,3 
T. Worku,1 M. Abuye,1 M. Abera,1 A. Gebreyohannes,2 
D.G. Datiko,1 M.M. Aseresa,4 P.G. Suarez,4 Y. Kassie,5 
1USAID Eliminate TB Project, Management Sciences for 
Health, Addis Ababa, Ethiopia, 2USAID Eliminate TB 
Project, KNCV Tuberculosis Foundation, Addis Ababa, 
Ethiopia, 3Ministry of Health, National TBL Program, 
Addis Ababa, Ethiopia, 4Management Sciences for 
Health, Global Health Systems Innovation, Arlington, 
Ethiopia, 5USAID/Ethiopia Health Office, Infectious 
Disease Team, Addis Ababa, Ethiopia. 
e-mail: nhiruy@msh.org

Background: Health workers are at higher risk of TB 
because of their occupational exposure. There should 
be a system to ensure that health workers are regularly 
screened for TB for early identification and treatment. 
Ensuring that health workers are free from TB also pro-
tects the patients they serve.
Design/Methods: The USAID Eliminate TB Project 
supports the Ethiopia National TB Program in training 
and development of guidelines and standard operating 
procedures. The project also provides technical support 
to health workers to institute effective TB infection con-
trol interventions, including regular screening of health 
workers. We used a standard-of-care-based supervisory 
tool to collect TB screening data. Data were captured 
from an average of 972 health facilities from October 
2020 to September 2022 (October–September 2021 is 
project year 1 of implementation and October 2021–
September 2022 is year 2).
Results: A total of 9,869 and 21,735 health workers were 
screened in 844 and 1,101 health facilities during year 1 
and year 2, respectively. The burden of TB per 100,000 
health workers was 385 in year 1 and 267 in year 2, which 
showed a three-fold and two-fold increase compared to 
the respective national TB estimates of 132 and 119, re-

spectively. The number needed to find a TB case among 
health care providers were 260 and 275 in year I and 2, 
respectively.

Table: Performance of  health workers TB screening and 
yield, October 2020 to September 2022

Conclusions: There is a significantly higher burden of 
TB among health workers in Ethiopia, which needs con-
tinuous attention. There was a decline in TB burden 
from year 1 to year 2, which could be attributed to in-
terventions.

SOA07-859-15 Universal test and treat  
to end TB: The screening cascade 
B.K. Luu,1 T.A. Nguyen,1 N.M.A. Tran,1 V.N. Nguyen,2 
B.H. Nguyen,2 D.C. Pham,1 T.D. Duong,1 G. Fox,1 
B. Toelle,3 H.K. Tran,4 G.B. Marks,5,

1 Woolcock Institue of Medical Research 1Woolcock 
Institute of Medical Research, ACT5, Ha Noi, Viet Nam, 
2National TB Program, Director Board, Ha Noi, Viet Nam, 
3Woolcock Institute of Medical Research, ACT5, 
Sydney, Australia, 4Ca Mau Lung Hospital, Director 
Board, Ca Mau, Viet Nam, 5New South Wales University, 
School of Clinical Medicine, Sydney, Australia. 
e-mail: khanh.luuboi@sydney.edu.au

Background: Ending TB in high burden countries may 
require widespread treatment of latent TB infection 
(LTBI). We are currently conducting a cluster random-
ized controlled trial of community-wide active cases 
finding and treatment for LTBI in Viet Nam.
Design/Methods: A tuberculin skin test (TST) survey 
was conducted among all consenting persons aged 5 
years and over. Those with a positive TST were invited to 
undertake further screening including providing sponta-
neously expectorated sputum for testing by Xpert Ultra 
and having a chest X-ray (CXR). Those who were Xpert 
positive or had a CXR consistent with active TB were 
requested to produce two further sputums for mycobac-
terial culture. Active TB was defined as bacteriologically 
confirmed TB (Xpert and/or culture positive). Those 
who were TST positive and did not have active TB were 
assessed for eligibility for treatment with isoniazid and 
rifapentine once weekly for twelve weeks (3HP).
Results: So far, we have screened 28 clusters in whom 
the eligible population was 34,770. Of these, 23,803 
(68.5%) agreed to be screened by TST and 8077 partici-
pants (33.4% of those tested) had a positive TST. 647 
participants (2.71%) reported TB symptoms. 
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Among 9380 people eligible for further screening, 7024 
(74.9%) had a CXR and 8335 (88.9%) provided sputum 
for Xpert testing. We identified 92 participants with 
active TB (prevalence 386/100,000). 5724 participants 
(70.1% of those with LTBI) have been recommended for 
treatment with 3HP. A further 767 (9.5%) are waiting 
to resolve medical issues prior commencing treatment 
for LTBI.
Conclusions: These early results show that recruitment 
for a program of universal test and treatment for latent 
TB infection is feasible. However, there is room for fur-
ther improvement in the uptake of initial screening.

SOA07-860-15 Prevalence of latent TB 
infection in Ukrainian refugees in Germany 
O. Hovardovska,1 B. Lange,1 J. Krepel,1 
A. Petersmann,2,3 A. Friedrichs,4 F. Brinkmann,5 
M.J.G.T. Vehreschild,6 the NUMKRAINE Study group 
1Helmholtz Centre for Infection Research, Epidemiology, 
Braunschweig, Germany, 2University Medicine Oldenburg, 
Institute of Clinical Chemistry and Laboratory Medicine, 
Oldenburg, Germany, 3University Medicine Greifswald, 
Institute of Clinical Chemistry and Laboratory Medicine, 
Greifswald, Germany, 4University Hospital Schleswig-
Holstein, Campus Kiel, Department of Internal Medicine I, 
Infectious Diseases, Kiel, Germany, 5University Children’s 
Hospital, German Center for Lung Research (ARCN, 
DZL), Division of Pediatric Pulmonology and Allergology, 
Luebeck, Germany, 6University Hospital Frankfurt, Goethe 
University Frankfurt, Department of Internal Medicine, 
Infectious Diseases, Frankfurt am Main, Germany. 
e-mail: olga.hovardovska@helmholtz-hzi.de

Background: The war against Ukraine has led to large 
inner European migration movements. In Germany, over 
1 million refugees from Ukraine were registered in 2022. 
One of the infectious diseases with a higher incidence in 
Ukraine than in Germany is tuberculosis (TB), which is 
important to consider for public health planning. 
We aimed to assess the prevalence of latent TB infection 
(LTBI) in this population.
Design/Methods: We performed a population-specific 
cross-sectional study of Ukrainian refugees in recep-
tion centers and other points of contact in Germany. We 
aimed to include Ukrainian refugees as randomly as pos-
sible, recruited from -September, 1st to December, 31st 
2022 in 12 centers in Germany. We performed TB-specif-
ic Interferon Gamma Release Assays (IGRAs, n=1796), 
and calculated and presented crude proportions with 
95% confidence intervals. We performed a targeted lit-
erature and grey report review to compare our results to 
existing estimates of the Ukrainian population.
Results: 392 children and adolescents (54.6% female, 
median age 11.7), and 1404 adults (78% female, me-
dian age 41) were included. Overall in adults, IGRAs 
were positive in 13.1% (95%, 11.4-15), and in children 
in 1.7% (95%, 0.8-3.6). We found the lowest positivity 
in the age group of 0-12 years (0.48%, n=206) and the 

highest in >65 (32,92%,n=82), with positivity increas-
ing with older age. In the targeted literature and grey 
reports review, we did not find relevant comparison data 
due to a lack of investigations into latent tuberculosis 
in Ukraine.

Figure. IGRA + in % different age groups of  Ukrainian 
refugees in Germany.

Conclusions: Overall in the refugee population from 
Ukraine – in particular in the older people - presenting 
in Germany we found a public health relevant preva-
lence of LTBI. Public health guidelines should address 
LTBI screening, testing, and treatment algorithms for 
both adult and pediatric populations also in Germany. 
Cross-border initiatives across Europe able to treat both 
active and latent TB in this highly mobile population 
should be established.

SOA07-861-15 Management of TB and  
LTBI follow-up after the 2023 earthquakes  
in Turkey 
F. Duyar Agca,1 A. İnan Süer,1 Z. Kazgan,2 
D. Öztomurcuk,3 T. Bulut,4 S. Şimşir,5 M. Aydın,6 
M. Yenice,7 K. Keklik,7 1Ministery of Health, Provincial 
Health Directorate, Altindag TB Dispensary, Ankara, 
Turkey, 2Ministery of Health, Provincial Health Directorate, 
Provincial TB Coordinator, Malatya, Turkey, 3Ministery 
of Health, Provincial Health Directorate, Provincial TB 
Coordinator, Samsun, Turkey, 4Ministery of Health, 
Provincial Health Directorate, Provincial TB Coordinator, 
Bursa, Turkey, 5Ministery of Health, Provincial 
Health Directorate, Ali Halim Bayer TB Dispensary, 
Izmir, Turkey, 6Ministery of Health, Provincial Health 
Directorate, Provincial TB Coordinator, Izmir, Turkey, 
7Ministery of Health, TB Department, Ankara, Turkey. 
e-mail: filizduyaragca@gmail.com

Background and challenges to implementation: In 2012, 
a real-time electronic recording and reporting system 
was implemented in Turkey for tuberculosis (TB) pa-
tients and latent tuberculosis infection (LTBI) cases. 
In 2018, this national system was updated and all TB 
Dispensary (TBD) healthcare workers are able to moni-
tor and evaluate any person who registered to a TBD all 
over the country. Turkish identification numbers (both 
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native and foreign citizens) or passport numbers are 
used for registration. Since 2017, 10 volunteer medical 
doctors with experience in TBD and TB control studies 
have been assigned by the Ministry of Health TB De-
partment (MoHTBD) as ‘field consultants’ to support 
all TB units in 81 provinces of Turkey.
Intervention or response: After devastating earthquakes, 
the loss of both TB healthcare workers and facilities has 
forced us to find new solutions. MoHTBD staff and 7 
field consultants organized to reach 11 affected provinc-
es. First, MoHTBD shared the identification numbers 
and data of registered patients with this team. A check-
list was made for the management of patient follow-up. 
All patients were called by phone (phone numbers of the 
individual/family member and family physician) regis-
tered in their files. Checklist details are listed separately. 
Although patients were surprised to receive calls from 
unknown TB personnel, volunteer team members were 
very happy to reach them live and direct their TB treat-
ment. Then, MoHTBD staff organized to search and 
refer people for LTBI in the same way.

907 (both native and 
foreign) 

No.of TB cases whose situation learned after telephone calls Alive: 903 Dead: 3
Still unable to reach, ongoing call (04.12.2023) 1
Cases who left the region- staying at another location 213

Number of registered LTBI cases who were ongoing 
chemoprophylaxis during the earthquakes in 3 provinces 
(most damaged provinces where we focused first)

694 (both native and 
foreign)

No.of LTBI cases whose situation learned after telephone calls Alive: 532 Dead: 4
Still unable to reach, ongoing calls (04.12.2023) 158
Cases who left the region- staying at another location 148

Number of  registered TB cases who were ongoing 
treatment during the earthquakes in 11 provinces.

Results/Impact: Recording with identification or pass-
port numbers enabled us to access TB and LTBI pa-
tients’ data quickly, monitor their treatment as soon as 
possible, to connect/ collaborate with local TBDs for 
procuring drug regimens.
Conclusions: Access to patients’ data makes it conve-
nient to manage treatment promptly, not only TB but 
LTBI at the same time. It can be managed at local, na-
tional, also international levels. Thanks to Dr. Elif Dağlı 
for mentoring.

SOA08 TPT - how far are we?

SOA08-862-15 TB preventive treatment: 
Global trends in access and completion 
among risk populations 
A. Kanchar,1 A. Baddeley,1 S. Den Boon,1 C. Miller,1 
M. Zignol,1 D. Falzon,1 1World Health Organization, 
Global TB Programme, Geneva, Switzerland. 
e-mail: kanchara@who.int

Background and challenges to implementation: About 
one quarter of the world’s population has been infected 
with tuberculosis (TB) bacilli and 5-10% of them will 
develop TB disease. Tuberculosis preventive treatment 
(TPT) is a scalable intervention that can stop progres-
sion to disease and help reduce global TB incidence to 
the levels envisaged by the End TB Strategy. 
The WHO End TB targets aims to cover >90% eligi-
ble contacts and people with HIV with TPT by 2025. 
Achieving this will require coordinated activities to 
identify and treat eligible populations safely.
Intervention or response: We present recent trends in 
TPT coverage using data from annual country TB re-
porting to the World Health Organization (WHO)
Results/Impact: In 2021, 2.8 million people with HIV 
started TPT, up from 960,000 in 2017. About 1.3 million 
children aged <5 years were estimated to be contacts of 
bacteriologically confirmed pulmonary TB patients in 
2021. In 2021, 125 countries reported >420,000 contacts 
aged <5 years starting TPT, an increase of >40% from 
2017, while 100 countries reported >330,000 contacts 
aged >5 years starting TPT, a threefold increase from 
2017. 
Median TPT completion was 87% (IQR, 64–96%) in 
people with HIV and 86% (IQR, 68–94%) in contacts 
starting TPT in 2020, with wide variation between 
countries.
Conclusions: If current access stays the same, the WHO 
End TB strategy targets for TPT in contacts and people 
living with HIV will not be reached by 2025. Efforts 
to provide more people at risk with TPT need to be 
matched with continued price reductions of rifapentine-
based regimens and more resources. 
Integrating active TB case finding with TPT provi-
sion can create synergies in many situations where risk 
groups are reached. Safer treatments and new scalable 
tests of TB infection can facilitate the expansion of TPT 
and maximize its benefit in future.
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SOA08-863-15 Effectiveness of latent  
TB infection treatment among residents  
in long-term care facilities, Taiwan 
P.H. Lee,1 C.H. Liu,1 P.C. Chan,1 P.W. Chu,1 
Y.Y. Liao,1 C.F. Feng,1 H.Y. Lo,1 C.C. Lee,1 1Taiwan 
Centers for Disease Control, Chronic Infectious 
Disease Division, Taipei, Taiwan. 
e-mail: leepinhui@cdc.gov.tw

Background: More than 60% of Tuberculosis(TB) pa-
tients in Taiwan were age≥ 65 years with highest age-
specific incidence of 111.3 per 100,000 population in 
2021. In long-term care facilities(LTCFs), the risk of 
TB transmission would be higher than the elderly in 
communities. Testing and treatment of LTBI had been 
conducted in voluntary participating LTCFs since 2018. 
The aim of our study is to evaluate the effectiveness of 
Tuberculosis preventive therapy(TPT) in LTCFs.
Design/Methods: We conducted a retrospective cohort 
study to enroll health care workers(HCWs) and resi-
dents in LTCFs from 2018 to 2021. We used IGRA testing 
and the TPT regimen including 9H, 4R, 3HR and 3HP 
were provided for free among those with positive/inde-
terminate IGRA results. We collected the demographic 
characteristics and BMI, dialysis, having/ever smoking 
history of participants. Logistic regression model was 
applied for factors associated with non-completion of 
TPT. Furthermore, we used Cox proportional hazard 
model to evaluate the effectiveness of TPT.
Results: A total of 4742 participants with positive/inde-
terminate IGRA results was enrolled. After excluding 
HCWs and those found to be active TB within 100 days 
after the date of IGRA testing, 3772 residents with me-
dian age of 79.5 years(IQR 69.6-86.3) were eligible for 
analysis. The TPT coverage was 74.3%. The majority 
of initial chosen regimen was 9H(60.5%), following by 
3HP(27.3%), 3HR(8.2%) and 4R(4%). Factors associat-
ed with non-completion of TPT included age(aOR=1.02, 
1.01-1.03), IGRA of mitogen-nil<0.5(aOR=1.85, 1.30-
2.62), and regimen of 3HR(aOR=2.39, 1.63-3.51) and 
9H(aOR=2.38, 1.85-3.07). We followed the eligible 
participants till Oct. 10, 2022 and identified 25 incident 
active TB cases with incidence rate of 321.4/100,000. 
Those without TPT were more likely to develop active 
TB(aHR=4.96, 2.21-11.12) than those receiving TPT af-
ter adjusting age and gender (Table 1).

Number of 
active TB 
patients

person-
year

incidence rate 
per 100,000

Univariate 
analysis

HR (95% CI)

Multivariate 
analysis

aHR (95% CI)
Men 18 4102.9 438.7 2.33 (0.97-5.57) 2.95 (1.23-7.11)
Women 7 3674.6 190.5 1 1
Age (years) 1.06 (1.02-1.11) 1.06 (1.02-1.10)
TPT, Yes 10 6143.5 162.8 1 1
TPT, No 15 1634 918 5.65 (2.54-12.58) 4.96 (2.21-11.12)
Abbreviations: HR, hazard ratio; aHR, adjusted hazard ratio; TPT, tuberculosis preventive 
therapy

Table 1. Risk of  active TB among residents eligible for 
TPT in long-term Care Facilities (n=3772).

Conclusions: The regimen of 9H and 3HR were asso-
ciated with non-completion of TPT which significantly 
reduced risk of TB and the subsequent transmission in 
LTCFs.

SOA08-864-15 Situational analysis of TB 
preventive treatment coverage among 
under-fives in Uttar Pradesh, India 
S. Bhatnagar,1 R. Saxena,1 R. Dofe,2 S. Joshi,2 
S. Dixit,2 D. Baliga,2 P. P.S.,2 A. Yadav,2 D. Gupta,2 
A. Rajeev,2 S. Chandra,2 R. Ramachandran,2 
1Government of Uttar Pradesh, State Health Department, 
Lucknow, India, 2TB Support Network, Office of the 
World Health Organisation (WHO) Representative to 
India, WHO Country Office, New Delhi, India. 
e-mail: stoup@rntcp.org

Background and challenges to implementation: India 
has the highest estimated burden of tuberculosis infec-
tion globally. Prevention of tuberculosis (TB) disease by 
treating TB infection in susceptible population is one of 
the core pillars of India’s end-TB strategy. TB preventive 
treatment (TPT) guidelines recommend TB screening of 
household contacts (HHC) and initiation of preventive 
treatment to eligible contacts. 
This observational study aims to assess the TPT cascade 
interventions targeting the household contacts below 5 
years age from 2019-2022 in Uttar Pradesh, India.
Intervention or response: TPT cascade information of 
under five years children who were contacts of bacterio-
logically confirmed drug sensitive pulmonary TB cases 
from year 2019 to 2022 was extracted from the country’s 
digital TB surveillance platform (Ni-kshay). 
Key informant interviews (KII) were conducted to un-
derstand the strategies to increase the TPT coverage. 
Quantitative data was analysed using SPSS software. 
Transcripts of the KII were analysed with software R 
version 4.2.3 with package “RQDA” using thematic con-
tent analysis.
Results/Impact: In Uttar Pradesh, 621,588 bacteriologi-
cal confirmed cases were diagnosed from 2019-2022. The 
number of household contacts eligible for TB screening 
were 1,963,903 of which 90.9% were screened. Observed 
contact to case ratio was 3.15:1. Among the screened in-
dividuals, 0.44% children below 5-years of age had TB. 
The proportion of eligible children given TPT showed 
a progressive increase in coverage from 17.6% in 2019 
to 65% in 2022. Qualitative assessment showed that 
partnership strategies, uninterrupted procurement and 
supply of regimens for TPT, understanding the patient’s 
perception of threat towards getting TB, along with 
continuous supportive supervision from the program 
were the key context specific strategies which enabled 
this scale-up.
Conclusions: The study recommends effective imple-
mentation of contextualized strategies - supply of TPT 
regimens, testing facilities and strategic interventions to 
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improve uptake and outcomes of TPT -to expand TPT 
coverage is imperative to achieve end-TB goals in high 
burden settings.

SOA08-865-15 Barriers and facilitators to 
TB preventive treatment initiation and 
completion among people living with HIV  
in three sub-Saharan African countries 
L. Tsope,1,1 A. Kennar,2 L. Chimoyi,1 I. Rabothata,1 
S. Sisay,3 K. Sithole,4 N. Kawaza,4 A. Bedru,3 
C. Mulder,5 V. Chihota,1 C. Hoffmann,2 
J. Owczarzak,6,6 1The Aurum Institute, Implementation 
Research, Johannesburg, South Africa, 2John Hopkins 
School of Medicine, Infectious Disease, Baltimore, United 
States of America, 3KNCV Tuberculosis Foundation, 
Research, Addis Ababa, Ethiopia, 4Clinton Health 
Access Initiative, Research, Harare, Zimbabwe, 5KNCV 
Tuberculosis Foundation, Department of TB Elimination 
and Health System Innovations, The Hague, Netherlands, 
6John Hopkins School of Medicine, Health, Behaviour 
and Society, Baltimore, United States of America. 
e-mail: ltsope@auruminstitute.org

Background: TB preventive treatment (TPT) is effec-
tive in preventing tuberculosis among people living 
with HIV (PLHIV). Patient experiences and preferences 
contribute to optimizing the delivery cascade for TPT 
among PLHIV. We describe barriers and facilitators in 
initiating 3HP and INH in Ethiopia, South Africa, and 
Zimbabwe.
Design/Methods: We conducted in-depth interviews 
with adult PLHIV who had either initiated, completed, 
discontinued or refused to initiate TPT in South Africa, 
Zimbabwe, and Ethiopia. Participants were attending 
routine HIV care in six healthcare facilities and inter-
viewed using a study-designed interview guide. 
The guide explored five categories: TB and TPT knowl-
edge, reasons for TPT initiation, experiences of taking 
TPT and ART, and views on the EvriMED device (an 
electronic pill box to monitor adherence). 
Data were analysed using a coding scheme based on the 
informational-behavioural skills model and implemen-
tation outcomes framework to identify barriers and fa-
cilitators across participating countries.
Results: We conducted 141 in-depth interviews: Ethio-
pia n=45 South Africa n=45; and Zimbabwe n=51. Of 
the 141 participants, 28 were still on TPT, 66 completed, 
22 discontinued and 25 refused to initiate TPT. The ma-
jority were female (61%, 86/140) with an average of 36 
years. 
Facilitators of initiation and completion were prior TB 
experiences, fear of TB, perceived benefits of TPT, TPT 
education, and family situation. 
Barriers to initiation and completion were side effects, 
concerns about drug-drug interactions, high pill burden, 
negative experiences with healthcare workers, and prior 
TB treatment experiences. Participants noted the adop-
tion of adherence strategies such as reminders as use-

ful for the treatment process. Perceived and experienced 
stigma linked with initiating ART and TPT hindered 
adherence. The EvriMED device was perceived as useful 
and safe.
Conclusions: Participants identified multiple barriers 
and facilitators that could be modified through clinic-
level and community-level interventions. Such modifica-
tion may increase the update and completion of TPT.

SOA08-866-15 Barriers and facilitators to 
contact investigation and TB preventive 
treatment in Bangladesh: A mixed-methods 
study 
T. Roy,1 M.-U.-A. Rubel,1 M. Rahman,1 S. Alam,1 
J. Faruque,1 A. Rahman,1 S. Hossain,1 A. Islam,2 
S. Islam,3 1Interactive Research and Development 
(IRD) Bangladesh, Program and Research, Dhaka, 
Bangladesh, 2BRAC, Communicable Diseases & WASH, 
Dhaka, Bangladesh, 3BRAC, Communicable Diseases, 
Dhaka, Bangladesh. 
e-mail: mahfuzur.rahman@ird.global

Background and challenges to implementation: Tuber-
culosis is a major public health concern in Bangladesh. 
Intensifying tuberculosis active screening, contact inves-
tigation, and TPT strategies are recommended to ensure 
early diagnosis among household contacts (HHCs) of 
smear-positive TB patients and reduce the burden of TB 
infection. 
This study explored the barriers and facilitators for 
household contact tracing of index TB cases and PT ini-
tiatives in Bangladesh.
Intervention or response: A community-based, cross-
sectional, mixed-methods study was conducted in se-
lected urban and rural settings between September 2020 
- December 2020. 
Data was collected through a HH survey among ran-
domly selected 602 index TB patients and 602 HHs con-
tacts of index TB patients (one matching contact from 
the same HH of each TB patient). 
The qualitative data was collected through 36 in-depth 
interviews (IDIs); 12 focus group discussions (FGDs) 
with 98 index TB patients, HH contacts, and service 
providers; and 14 key informant interviews (KIIs) with 
policymakers, and program implementers.
Results/Impact: This study found a low level of contact 
tracing among eligible HH contacts of index TB pa-
tients. The quantitative data highlighted, of 602 index 
TB cases HH contact tracing was done only 49.5%. Of 
these (eligible HH contacts 1,247), fifty-six (51.9%) of 
108 under five children for whom HH contact investiga-
tion was conducted were enrolled for latent TB treat-
ment with INH. 
Consistent with quantitative findings the qualitative 
data further confirmed, there is low household contact 
tracing and IPT, and also explored a variety of barriers 
and facilitators with a wide spectrum of factors related 
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to the health system, health workers, index TB cases and 
HHCs and socio-economic and cultural factors that af-
fected TB contact tracing of index TB cases.
Conclusions: This study provides important new infor-
mation for understanding the dynamics of contact trac-
ing and TPT initiatives in Bangladesh and suggests that 
TPT should be a key initiative for ending TB efforts in 
Bangladesh.

SOA08-867-15 Assessing eligibility and 
initiation for TB preventive treatment among 
people living with HIV in Malawi, 2022 
L. Gunde,1 S. O’Connor,2 D. Kayira,1 A. Maida,1 
A. Wang,1 E. Rambiki,3 A. Thawani,3 S. Dunga,4 
K. Kudiabor,4 K. Mbendera,5 M. Maulidi,6 
K. Mirkovic,1 1U.S. Centers for Disease Control and 
Prevention, DGHT, Lilongwe, Malawi, 2U.S. Centers 
for Disease Control and Prevention, DGHT, Atlanta, 
United States of America, 3Lighthouse Trust, Technical 
Department, Lilongwe, Malawi, 4Elizabeth Glaser 
Pediatric AIDS Foundation, Technical Department, 
Lilongwe, Malawi, 5Ministry of Health and Population, 
National TB and Leprosy Elimination Program, 
Lilongwe, Malawi, 6Ministry of Health and Population, 
Department of HIV and AIDS, Lilongwe, Malawi. 
e-mail: ovi6@cdc.gov

Background and challenges to implementation: The 
World Health Organization and President’s Emergency 
Plan for AIDS Relief (PEPFAR) recommend tuberculosis 
(TB) preventive treatment (TPT) for people living with 
HIV (PLHIV) without contraindications. Malawi began 
offering TPT to PLHIV in 2017, but coverage remains 
low. Based on routine program data alone, it is unclear 
whether TPT ineligibility or other factors influence low 
uptake. We undertook a continuous quality improve-
ment (CQI) project to catalyze implementation and 
monitoring of TPT eligibility, uptake, and adherence 
among PLHIV.
Intervention or response: Nine high-volume PEPFAR-
supported facilities serving ≥2,500 PLHIV each, with an 
average TPT initiation rate of 60%, were selected for 
the TPT CQI. Providers were re-oriented on TPT poli-
cy and updated M&E tools to enhance TPT eligibility 
screening and initiation. 
Following site activation in October 2022, we conducted 
biweekly data review meetings to monitor progress and 
identify gaps in the TB prevention cascade. We report 
preliminary results from October–December 2022 for 
new antiretroviral therapy (ART) clients, including TB 
screening, and TPT eligibility and initiation.
Results/Impact: During the period assessed, 1,484 cli-
ents initiated ART (Figure 1). All were screened for TB, 
209 (14%) screened positive for TB and were referred for 
diagnostic processes. ART clients who screened nega-
tive and those in whom TB was ruled out were assessed 
for TPT eligibility. 384 (26%) clients were ineligible for 
TPT, 192 (50%) of whom were due to pregnancy or <3 

months postpartum, and 149 (39%) due to active TB 
disease. Among the 1,100 who were eligible, 99% initi-
ated TPT. The overall initiation rate among new ART 
clients was 73%.
Conclusions: Preliminary findings from TPT CQI sug-
gest TPT eligibility is an important component of the 
TB prevention cascade. Pregnancy and <3 months post-
partum status were substantial drivers of TPT ineligi-
bility. Despite being a contraindication in Malawi, im-
proved TPT coverage in this TB-susceptible population 
would be crucial to consider.

SOA08-868-15 Characteristics of adults  
with TB infections who accepted and 
rejected TB preventive treatment:  
a baseline data analysis from a prospective 
cohort study in Cambodia 
Y. An,1,2,3 S. Tuot,4,5 A.K.J. Teo,6 K. Prem,7 S. Nop,8 
C. Pall,4 S.C. Choub,4 S. Yi,4,6,9 1Sustaining Technical 
and Analytical Resources (STAR), The Public Health 
Institute (PHI), The National Center for Tuberculosis 
and Leprosy Control (CENAT), Phnom Penh, Cambodia, 
2University of the Ryukyus, School of Health Sciences, 
Faculty of Medicine, Okinawa, Japan, 3National Institute 
of Public Health, School of Public Health, Phnom Penh, 
Cambodia, 4KHANA, Center for Population Health 
Research, Phnom Penh, Cambodia, 5University of Tokyo, 
Community and Global Health, Graduate School of 
Medicine, Tokyo, Japan, 6National University of 
Singapore and National University Health System, Saw 
Swee Hock School of Public Health, Singapore, Singapore, 
7London School of Hygiene and Tropical Medicine, 
Department of Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland, 
8United States Agency for International Development, 
Office of Public Health and Education, Phnom Penh, 
Cambodia, 9Touro University California, Center for Global 
Health Research, Vallejo, United States of America. 
e-mail: snop@usaid.gov

Background: Tuberculosis (TB) preventive treatment 
(TPT) effectively prevents the progression from TB in-
fection to TB disease. Although the efforts from the 
national TB program, TPT rejection has still been re-
ported. This study explores the characteristics of adults 
with TB infections who accepted and rejected TPT in 
Cambodia.
Design/Methods: We analysed data collected in 2022 in 
the baseline survey of a longitudinal cohort study in 10 
operational districts. Participants included adults aged 
≥ 18 years old living in the same house, neighbours, and 
other households within 100 metres radius of people 
with bacteriologically confirmed TB. 
We evaluated TPT eligibility using the latent TB infec-
tion guideline from the national TB programme. We 
collected sociodemographic and behavioural charac-
teristics, TB exposure and contact history, and TPT 
knowledge, attitude, practices, and acceptance status 
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using Research Electronic Data Capture (REDcap). Chi-
square or Fisher’s exact test was used for categorical 
variables and Student’s t-test for continuous variables.
Results: Among 511 TPT-eligible participants, 20 (3.9%) 
refused it. Compared to those who accepted TPT, those 
who refused it were significantly more likely to live far-
ther from health facilities (4.6 km vs. 2.9 km, p= 0.006) 
and spend longer traveling to the nearest health facility 
(11.4 min vs. 8.1 min, p= 0.009). 
A significantly lower proportion of participants who 
refused TPT knew that cough (60% vs. 87.0%, p = 
0.003) and fever (0.0% vs. 39.7%, p <0.001) are TB 
symptoms.
Conclusions: Accessibility to health facilities and TB 
knowledge may affect the decision on TPT acceptance 
among TB close contacts in Cambodia. Alternative 
mechanisms for TPT implementation, such as using vil-
lage health support groups to provide and monitor TPT, 
especially for those living far from health facilities, could 
be considered. In the meantime, improving TB knowl-
edge in the community should also be prioritized.

SOA08-869-15 Teleconsultation to  
mitigate challenges in medical evaluation 
during TB preventive therapy provision: 
Initiatives from India 
N.K. Sinha,1 V. Rai,2 A.S. ThekkePurakkal,2 S. Raj,2 
M. Das,2 A. Kalra,2 P. Kapoor,3 R. Bhaskar,4 R. Dasari,5 
S.S. Chadha,2 1TB-Alert India, Program Management, 
Mohali, India, 2FIND-India, Program Management, Delhi, 
India, 3World Health Organization, TB Support Network, 
Chandigarh, India, 4Director Health Services, Punjab, 
National TB Elimination Program (NTEP), Chandigarh, India, 
5TB-Alert India, Program Management, Hyderabad, India. 
e-mail: nirajdarbhanga@gmail.com

Background and challenges to implementation: Guide-
lines on Programmatic Management of TB preventive 
Treatment (PMTPT) in India documents that there is 
significant loss of household contacts (HHCs) along the 
TB infection (TBI) care cascade. Only 18.8% completed 
the entire cascade which included symptom screening, 
medical evaluation/diagnosis, TPT initiation, and fol-
low-up. Major drop out of 57% was noticed during the 
stage of medical evaluation/diagnosis. Teleconsultation 
was introduced to mitigate this challenge.
Intervention or response: TB-Alert India, in partnership 
with FIND-India with support of National Tuberculo-
sis Elimination Program (NTEP) under Joint Effort for 
Elimination of Tuberculosis (JEET) rolled out TBI in-
tervention from September’21 onwards in five districts 
(Amritsar, Jalandhar, Ludhiana, Mohali and Patiala) of 
Punjab, India. 
Project recruited TBI coordinators to visit HHCs of pul-
monary TB (PTB) patients to complete the TBI cascade. 
Medical evaluations were facilitated by TBI coordina-
tors through tele/video-consultation for the HHCs who 

were unable to reach health facilities owing to multiple 
reasons. Project team identified a group of public and 
private providers willing to support the cause.
Results/Impact: From September’21 to June’22, 13,306 
PTB were notified of whom 11,555(87%) were contact-
ed, 9,043 (68%) consented for visit, and 7,591(57%) of 
them were visited. Coordinators identified 37,803 con-
tacts in these households of which 30,528 (81%) un-
derwent medical evaluation though tele/video-consul-
tation. Of these, 18,915 (50%) were provided TPT and 
14,971(40%) successfully completed treatment. Project 
demonstrated higher treatment completion rate (40%) 
as compared to global studies (18.8%). 
More than 80% of HHCs preferred tele/video consulta-
tion as this helped them to receive care from the comfort 
of their home, without incurring catastrophic cost, thus 
improving compliance.
Conclusions: Initial outcome of tele/video-consultation 
strategy is promising in mitigating the apprehension of 
the HHCs to visit health facilities. Addition of new pro-
viders to the group will be critical while scaling up the 
process

SOA08-870-15 Rifampicin and isoniazid (3HR) 
and isoniazid (6H) uptake: A comparative 
study 
O. Daniel,1 G. Ifeanyi-Ukaegbu,2 P. Alu,3 C. James,2 
K. Babajide,2 A. Lawanson,2 R. Eneogu,4 O. Rayi,2 
G. John,2 C. Anyaike,5 R. Chinye,2 A. Agbaje,6 
1Institute of Human Virology Nigeria, Institute of Human 
Virology Nigeria, Lagos, Nigeria, 2Institute of Human 
Virology Nigeria, TB LON 3 Project, Lagos, Nigeria, 
3Damien foundation, Monitoring and evaluation, Lagos, 
Nigeria, 4USAID, Abuja, Program, Abuja, Nigeria, 5GF-
TB Management Unit, TB, Abuja, Nigeria, 6Institute of 
Human Virology Nigeria, Office of the CEO, Abuja, Nigeria. 
e-mail: iifeanyi-ukaegbu@ihvnigeria.org

Background: Isoniazid (6H) (IPT) has been in use over 
the years, and it is taken daily for 6 months for TB pre-
vention treatment among contacts of TB patients. How-
ever, there has been enormous challenges to the uptake 
of 6H due to the duration needed for completion, as 
against the relatively new of 3HR given for a duration 
of 3 months. This study compares 3HR and 6H uptake 
among contacts of TB patients in Lagos, Nigeria.
Design/Methods: A comparative study using data on 
TPT uptake from 10 LGAs supported by USAID TB 
LON 3, where 3HR prophylaxis (3 months regimen) 
available, was done against 6H prophylaxis in another 
10 LGAs between April 2022 to September 2022.
Results: A total of 1,282 contacts of index TB cases re-
ceived TPT from the 20 LGAs in Lagos State from April 
2022 to September 2022 using project data. 1071 (87%) 
contacts received TPT (3HR) in 10 LGAs supported by 
USAID TB LON 3 project where 3HR was implement-
ed, while 211 (13%) contacts received TPT (6H) in 10 
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LGAs supported by another IP. A further breakdown 
shows increased uptake of TPT (3HR) over time; April 
74, May 139, June 171, July 211, August 277, and Sep-
tember 373 contact, (see graph for percentage distribu-
tion) across the 6 months more patients accepted the 3 
months regimen when compared to the 6 months regi-
ment (see graph). 
Contacts of index TB patients given the option of 3HR 
(3 months regimen) are more likely to accept TPT pro-
phylaxis (84%; P= <0.002).

Conclusions: Comparative study above shows increased 
uptake of TPT in the 10 LGAs where 3HR was imple-
mented by USAID TB LON 3 Project, when compared 
with the 10 LGAs 6H was implemented by other IP. To 
increase TPT uptake 3HR should be made available and 
much shorter regimen if provided will increase uptake 
TPT.

SOA09 COVID-19: Is it really over?

SOA09-871-15 Context analysis and 
intervention design to improve health and 
well-being of people after COVID-19 in 
South Africa 
N. Glover,1 F. Sathar,1 P. Mokome,1 N. Mathabela,1 
S. Taleni,1 A. Rachow,2 S. Charalambous,1 
O. Ivanova,2 1The AURUM Institute, Implementation 
Research Division, Johannesburg, South Africa, 2Medical 
Center of the University of Munich, Division of Infectious 
Diseases and Tropical Medicine, Munich, Germany. 
e-mail: nglover@auruminstitute.org

Background: Most Covid-19 patients recover complete-
ly and without sequelae, but many continue to suffer 
Covid-19 symptoms months after the acute infection, 
impacting their daily activities and quality of life. This 
situation analysis aimed to explore post-Covid-19 reha-
bilitation by assessing the needs, preferences, challenges 
and existing rehabilitation interventions and strategies 
for patients post-Covid-19 in Johannesburg, South Af-
rica. 
The findings guided the design of a context-specific 
group intervention for patients post-Covid-19.

Design/Methods: We performed a mixed-methods 
study between December 2022-March 2023. Question-
naires and focus-group discussions (FGDs) with pa-
tients and healthcare providers affected post-Covid-19, 
and healthcare provider interviews on post-Covid-19 
management and services were conducted. Analysis was 
performed by descriptive statistics and thematic analy-
sis.
Results: Healthcare providers, including medical doc-
tors, physiotherapists, occupational therapists, dieti-
cians, and psychologists completed 13 interviews; 3 
FGDs (total 20 people) and 60 questionnaires were 
completed. We established that most patients did not 
receive rehabilitation or support after SARS-CoV-2 in-
fection, and about half of these patients reported that 
they would have liked to receive rehabilitation, including 
physiotherapy, psychological support, and education. 
For those who did receive rehabilitation, it occurred dur-
ing the acute disease period, and most did not extend 
beyond one month. Almost all patients (53/60) reported 
that they would find a support group helpful in assisting 
their post-Covid-19 care. Healthcare workers who were 
interviewed recognized that Covid-19 care is focused on 
the acute disease and guidelines for the management of 
post-Covid-19 consequences are limited. The need to fo-
cus on mental healthcare and support was stressed both 
for patients and for healthcare workers. Based on this, 
we have developed an 8-week group program, which 
includes exercises, counselling, group discussions and 
home-assignments. It will be implemented and assessed 
June-December 2023.
Background and challenges to implementation: Most 
Covid-19 patients recover completely and without se-
quelae, but many continue to suffer Covid-19 symptoms 
months after the acute infection, impacting their daily 
activities and quality of life. This situation analysis 
aimed to explore post-Covid-19 rehabilitation by assess-
ing the needs, preferences, challenges and existing reha-
bilitation interventions and strategies for patients post-
Covid-19 in Johannesburg, South Africa. The findings 
guided the design of a context-specific group interven-
tion for patients post-Covid-19.
Intervention or response: We performed a mixed-meth-
ods study between December 2022-March 2023. Ques-
tionnaires and focus-group discussions (FGDs) with pa-
tients and healthcare providers affected post-Covid-19, 
and healthcare provider interviews on post-Covid-19 
management and services were conducted. Analysis was 
performed by descriptive statistics and thematic analy-
sis.
Conclusions: This context analysis helped us to develop 
a targeted group intervention for patients and health 
care providers affected by post-Covid-19 consequences.
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SOA09-872-15 The Kongsi-COVID intervention 
to combat the pandemic: a concerted effort 
by the Padang community, Indonesia 
R. Machmud,1 F.F. Yani,2 I. Medison,3 1Universitas 
Andalas, Department of Public Health/Community 
Medicine, Medical Faculty, Padang, Indonesia, 2Dr. M. 
Djamil General Hospital, Department of Child Health, 
Padang, Indonesia, 3Dr. M. Djamil General Hospital, 
Department of Pulmonologist, Padang, Indonesia. 
e-mail: rizandamachmud@med.unand.ac.id

Background and challenges to implementation: The 
community is the vanguard that has been forgotten so 
far; it has more impact and builds social solidarity and 
cooperation in combating Covid-19. 
This innovation project aims for early detection, treat-
ment, and a concerted effort by the Padang community.
Intervention or response: Kongsi-Covid innovation is 
a local community-based preparedness and response 
strategy. The sub-village RT/RW is subordinate to the 
village as a cluster with supervision directed in the com-
munity and requires 10-14 volunteers. 
The activity model is as follows: 
Collaborating with cross-sectoral partners such as 
Youth Organizations, NGOs, Head villages, Head sub-
district, and Health Offices; 
Preparing the establishment of the Kongsi-Covid at the 
sub-village level and its organizational structure duties 
and responsibilities; 
Making periodic reports that describe conditions in 
each RT/RW sub-village using the application; 
Form socialization by using print media and online me-
dia; 
Create an RT/RW WhatsApp group for monitoring; 
Monitoring and evaluating the implementation of RT/
RW Kongsi-Covid through regular virtual meetings; 
Creating a Covid Positive community monitoring sys-
tem through an application that contains: case identi-
fication, reporting of suspected Covid-19, recording of 
suspected Covid-19, and monitoring of independent iso-
lation that occurs in each sub-village. 
All activities are monitored, coordinated, and super-
vised by the village leader, sub-district, community 
health centers, and city health offices.
Results/Impact: The Padang region had developed 1,252 
Kongsi-covid, covering 100% of sub-villages. Over 3000 
people with positive confirmed cases with asymptom-
atic or mild symptoms were self-isolation under Kongsi-
Covid local monitoring. The government of Padang was 
awarded the Best Rating second due to its policy for pre-
paring strategic planning, including efforts to deal with 
the COVID-19 pandemic through the innovations of the 
Kongsi-Covid.
Conclusions: Kongsi-Covid strengthens existing part-
nerships to reach and engage with broader community 
networks. It has an active role in combating Covid-19, 
battling stigma, and strengthening family resilience for 
villagers in Padang-Indonesia.

SOA09-873-15 Temporal association  
between COVID-19 and TB notifications  
and deaths, Kenya 2019-2022 
A. Katana,1 H. Weyenga,1 T. Achia,1 E. Ngugi,1 
A. Ajiboye,2 L. Ng’ang’a,1 1U.S. Centers for Disease 
Control and Prevention, Kenya, Division of Global 
HIV and TB, Nairobi, Kenya, 2U.S. Centers for Disease 
Control and Prevention, Division of Global HIV and TB, 
Atlanta, United States of America. 
e-mail: wvf0@cdc.gov

Background: Mathematical models predicted that CO-
VID-19 would reverse tuberculosis (TB) mortality gains 
to levels experienced a decade earlier. The Kenya HIV 
program integrated COVID-19 and TB infection preven-
tion measures; introduced differentiated service delivery 
models (DSD) for TB/HIV treatment; and promoted 
COVID-19 vaccination among people living with HIV 
(PLHIV). 
We analyzed routine program data to determine the 
correlation between COVID-19 waves with TB and TB/
HIV notifications and mortality.
Design/Methods: We abstracted routine TB case noti-
fication and mortality data from the national electronic 
TB surveillance system and obtained monthly COV-
ID-19 notification data from the national public health 
emergency operations center for the period January 
2019-December 2022. 
We computed trends and cross-correlation plots of 
COVID-19 and TB notifications (all-forms of TB, HIV-
positive and HIV-negative TB), and mortality in respec-
tive TB categories. These variables were assessed for 
Granger causality and analyzed simultaneously using 
Vector Autoregressive (VAR) models implemented in the 
R library vars.
Results: Overall, there was a decline in TB case notifica-
tion after onset on COVID-19, from 85,818 in 2019 to 
72,649 in 2020 with recovery surpassing pre-COVID-19 
levels to 90,896 in 2022. There were 5,392 (6%) deaths 
among TB patients in 2019, 5,200 (7%) in 2021 and 
4,843 (6%) in 2022. 
There was no correlation between COVID-19 waves and 
TB case notification. However, overall deaths among TB 
patients increased 8-fold, with a 4-month time lag after 
the COVID-19 waves: [t(4)=7.70,p=0.03]. 
Stratified by HIV status, this statistically significant in-
crease in deaths was observed among HIV-negative TB 
patients [t(4)=8.73,p=0.04] but not among HIV-positive 
TB patients [t(4)=8.22,p=0.10].
Conclusions: The increase in risk of death among TB 
patients after COVID-19 waves likely reflects delays in 
diagnosis, and interruption in TB treatment. 
The lack of significant correlation between COVID-19 
waves and deaths among HIV-positive TB patients may 
be attributed to infection prevention measures, DSD, 
and COVID-19 vaccination by the HIV program.
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SOA09-874-15 TB-associated mortality  
before and during the COVID-19 pandemic  
in Kenya, 2019–2021 
H. Weyenga,1 W. Tomno,2 L. Ng’ang’a,1 E. Ngugi,1 
A. Ajiboye,3 A. Katana,1 1US Centers for Disease 
Control and Prevention, Division of Global HIV & 
Tuberculosis, Nairobi, Kenya, 2Ministry of Health, 
Division of National Tuberculosis Leprosy and Lung 
Disease, Nairobi, Kenya, 3US Centers for Disease 
Control and Prevention, Division of Global HIV & 
Tuberculosis, Atlanta, United States of America. 
e-mail: xmm4@cdc.gov

Background: Studies described increases in TB and TB/
HIV mortality following disruption in TB services by 
the COVID-19 pandemic. We assess changes in TB case-
fatality among HIV-negative and HIV-positive people 
with TB before and during the COVID-19 pandemic to 
inform public health interventions in Kenya.
Design/Methods: In a retrospective analysis of 2019-
2021 national TB treatment outcome data, we assessed 
TB case-fatality across age-groups among HIV-positive 
and HIV-negative adults and children with TB. Using 
the 2019 data (pre-COVID-19) as baseline, we com-
pared changes in case-fatality with the 2020 and 2021 
data (COVID-19 period). 
Using Epi-info® we calculated frequencies, proportions 
and Chi-square test for difference in proportion. p-val-
ues <0.05 were considered significant.

Results: Among HIV-negative people with TB, case-
fatality increased from 4.5% in 2019 to 5.2% in 2020 
(p<0.001) but was similar to 2019 (4.7%) in 2021 
(p=0.09). Among those HIV positive, case-fatality in-
creased from 11.4% in 2019 to 12.7% in 2020 (p<0.001) 
but was similar to 2019 (11.2%) in 2021 (p=0.55). 
From 2019 to 2021, TB case-fatality increased signifi-
cantly with age for all HIV-positive and HIV-negative 
persons (p<0.001). 
Significant increases in case-fatality in 2020 was not-
ed among the middle-aged PLHIV aged 45-54 years 
(p<0.001) and 55-64 years (p<0.001). 
In 2020, among HIV-negative persons, significant in-
creases in case-fatality were seen across a wider range of 
age groups including those aged 15-24 years (p<0.001), 
35-44 years (p=0.020), 45-54 years (p=0.008) and 65+ 

years (p=0.047). From 2020 to 2021, TB case-fatality 
significantly increased only for the 15-24 years old HIV-
negative subgroup (p<0.001).
Conclusions: TB case-fatality increased in 2020 at the 
height of the COVID-19 pandemic. Increased TB case-
fatality among PLHIV during COVID-19 occurred 
predominantly among those middle-aged. Increases in 
case-fatality among HIV-negative persons involved a 
larger number of age groups including young people. 
Programs may consider preparing for future pandemic 
to ensure continuity of TB care and avert mortality.

SOA09-875-15 Interrupted time series 
analysis of the COVID-19 Delta wave’s impact 
on and recovery of national TB notifications 
L.V. Dinh,1,2 N.V. Nguyen,3,4 H.B. Nguyen,1,2 
H.T. Troung,1 B.A. Luong,5 N.H. Do,6 L.P. Nguyen,7 
R. Forse,8,9 A.J. Codlin,10,9 L.N.Q. Vo,11,9 1National 
Lung Hospital, Program Direction Department, Ha Noi, 
Viet Nam, 2Viet Nam National TB program, Program 
Direction Department, Ha Noi, Viet Nam, 3Viet Nam 
Lung Association, Program Direction Department, Ha Noi, 
Viet Nam, 4Viet Nam Medical Association, -, Ha Noi, 
Viet Nam, 5Viet Nam National TB control program, 
Program Direction Department, Ha Noi, Viet Nam, 
6National Lung Hospital, Program, Ha Noi, Viet Nam, 
7IRD VN, Programs, Ha Noi, Viet Nam, 8Friends for 
International TB Relief (FIT), Programs, Ho Chi Minh City, 
Viet Nam, 9WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Solna, Sweden, 10Friends for 
International TB Relief (FIT), Monitoring and Evaluation 
(M&E), Ho Chi Minh City, Viet Nam, 11Friends for 
International TB Relief (FIT), Operations, Ha Noi, Viet Nam. 
e-mail: lan.nguyen@tbhelp.org

Background: Tuberculosis (TB) care infrastructure was 
often repurposed for COVID-19 control. Many high TB 
burden countries also resorted to stringent social dis-
tancing and lockdowns with a devastating impact on TB 
notifications. In Viet Nam, the Delta variant’s emergence 
in 2021-Q3 was a pivotal moment that caused treatment 
coverage to drop below 50% for the first time since the 
National TB Program (NTP) expanded nationwide.
Design/Methods: We accessed quarterly all forms TB 
notification data from eight socio-economic regions of 
Viet Nam between 2018-Q1 to 2022-Q4 (20 data points 
per region). We conducted an interrupted time series 
analyses using segmented regression methods to incor-
porate pre-interruption trends; the interruption was set 
for 2021-Q3. We fit generalized linear negative binomial 
models with Newey-West standard errors. We reported 
risk ratios at the point of interruption and subsequent 
trend of recovery.
Results: Based on the fitted models, national all forms 
TB notifications declined by -38% (IRR=0.62; p<0.001) 
in 2021-Q3 and recovered at a rate of +15% per quarter 
thereafter. At the regional level, the decline in notifica-
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tions in 2021-Q3 ranged from -15.2% (Northwest) to 
-46.6% (Mekong Delta); the declines in seven of eight 
regions were significant (0 < p ≤ 0.032), with the North-
west being the notable exception (p=0.164). The average 
recovery rate of TB notifications ranged from +7.4% 
(Red River Delta) to +20.8% (Mekong Delta) per quar-
ter. Recovery trends were significant across all regions (0 
< p ≤ 0.025).

Figure. Quarterly national TB notifications, Q1/2018 - 
Q4/2022. All forms TB, Delta wave begaon: Q3-2021.

Conclusions: The COVID-19 pandemic had a devas-
tating impact on TB notifications nationally and in all 
regions, except the mountainous Northwest. However, 
our analyses also showed a rapid recovery highlighting a 
strong commitment of the Government of Viet Nam to 
re-establish TB prevention and care services immediate-
ly after the Delta outbreak was contained and vaccine 
coverage expanded.

SOA09-876-15 Impact of COVID-19 on the TB 
care cascade in Beira, Mozambique: A 4-year 
historical cohort study 
V. John,1,2 D. Rodrigues,3 M. Lisboa,4 1Catholic University 
of Mozambique, Faculty of Health Sciences, Beira, 
Mozambique, 2International Organization for Migration, 
Migration Health, Pemba, Mozambique, 3Provincial 
Health Services, Ministry of Health, Public Health, Beira, 
Mozambique, 4US Agency for International Development, 
Integrated Health Office, Maputo, Mozambique. 
e-mail: vladimirjohn1@gmail.com

Background: Mozambique implemented non-pharma-
cological measures aiming to contain transmission of 
the SARS-CoV-2 virus, slow the peak of the epidemic 
curve and reduce the burden on health systems. Al-
though these measures were extremely necessary, their 
impact on TB treatment cascade (TBTC) after four epi-
demic waves is poorly known. We estimated the impact 
of COVID-19 on the TBTC of bacteriologically con-
firmed pulmonary TB (BC-PTB) in Beira city.
Design/Methods: A 4-year retrospective study was con-
ducted involving six TB treatment (TBT) centers in Bei-
ra city. Data from 24 months before COVID-19 (April 

2018 to March 2020) and after (April 2020 to March 
2022) were extracted from TBT registers. Differences in 
proportions of linkage to TBT, follow-up sputum smear 
examination results (FUSSER) at 2/3-months from the 
TBT initiation, and TBT outcome were compared be-
tween the two periods using the chi-squared test at 5% 
significance level.
Results: About 4,975 patients with BC-PTB were linked 
to TBT, of which 44% in the post-COVID-19 period, 
representing a reduction by 21% from the pre-CO-
VID-19. After 2/3-months from TBT initiation 83% 
(4,122) had a documented FUSSER, of which, 41.4% in 
the post-COVID-19 period, representing a decrease by 
17.2%. The positivity rate of the FUSSER in the post-
COVID-19 was almost 3 times higher (14.4%) than the 
pre-COVID-19. 
While there were no statistically significant differences 
in mortality rate (19.7% v 15.1%), treatment success 
rate declined by 14.6%, and lost to follow-up rate in-
creased by 10.6%, when compared with the pre-COV-
ID-19 period.
Conclusions: The non-pharmacological measures 
against the COVID-19 have negatively impacted on the 
linkage, follow-up, and TBT outcomes, however, there 
was not observed any statistically significant difference 
in TB mortality rate. 
These results, suggest the importance of strengthening 
the quality of TB services throughout the TBTC, with a 
special attention to linkage to care, follow-up, and pro-
vision of psychosocial support for TBT during public 
health emergencies.

SOA09-878-15 Recovery of the Kenya 
National Tuberculosis Programme after  
the COVID-19 pandemic 
A. Katana,1 H. Weyenga,1 E. Ngugi,1 A. Ajiboye,2 
L. Ng’ang’a,1 1U.S. Centers for Disease Control 
and Prevention, Kenya, Division of Global HIV and 
TB, Nairobi, Kenya, 2U.S. Centers for Disease Control 
and Prevention, Division of Global HIV and TB, 
Atlanta, United States of America. 
e-mail: akatana@cdc.gov

Background: Kenya is a high-burden TB country with a 
wide case detection gap and high mortality, exacerbated 
by the COVID-19 pandemic. We assessed TB program 
recovery from the impact of COVID-19 on TB case no-
tification and mortality.
Design/Methods: We retrospectively analyzed routine 
TB case notification and mortality data from the na-
tional electronic TB surveillance system and COVID-19 
notification data from the national public health emer-
gency operations center from January 2019 to December 
2022. TB-related mortality was assessed up to December 
2021. 2019 was the pre-COVID-19 period. To account 
for heterogeneity in disease burden, we analyzed county 
data, stratified by the relative burden of COVID-19. 
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We used Epi-info® to calculate changes in frequencies, 
proportions, and odds-ratios (OR) with 95% confidence 
intervals (CI).
Results: Nationally, there was a 15% decline in TB case 
notification from 85,818 in 2019 to 72,649 in 2020, fol-
lowed by a 6% and 18% increase to 77,357 and 90,896 in 
2021 and 2022, respectively, surpassing pre-COVID-19 
level (Table 1). In Nairobi, there was a 24% decline in 
TB case notification from 12,398 in 2019 to 9,437 in 
2020, followed by a 12% and 15% increase in 2021 and 
2022, respectively, but falling short of pre-COVID-19 
level. Compared to 2019, there was an increase in TB-
related mortality nationally in 2020 [OR 1.150; 95% 
CI:(1.105, 1.196)] but no difference in 2021 [OR 0.996; 
95% CI:(0.957, 1.037)]. This recovery was observed in 
the regions with medium and low burden of COVID-19. 
In Nairobi, the increase in mortality persisted in 2020 
[OR 1.453; 95% CI:(1.291, 1.635)] and in 2021 [OR 
1.308, 95% CI:(1.163, 1.471)].

Background and challenges to implementation: Kenya is 
a high-burden TB country with a wide case detection 
gap and high mortality, exacerbated by the COVID-19 
pandemic. We assessed TB program recovery from the 
impact of COVID-19 on TB case notification and mor-
tality.
Conclusions: The COVID-19 pandemic negatively im-
pacted TB services in Kenya. The significant decline 
and incomplete program recovery in Nairobi calls for 
intensified efforts in high-burden settings and long-term 
strategies to prevent and mitigate the impact of future 
pandemics.

SOA09-879-15 Effects of the COVID-19 
pandemic on TB notifications in Ukraine 
A.N. Shapiro,1 M. Dolynska,2 S.S. Chiang,3,4 
N. Rybak,5 V. Petrenko,6 C.R. Horsburgh,7 
I. Terleieva,8 O. Sakalska,8 H.E. Jenkins,1 1Boston 
University, Biostatistics, Boston, United States of 
America, 2NGO Infection Control Ukraine, Infection 
Control Ukraine, Kyiv, Ukraine, 3Warren Alpert Medical 
School of Brown University, Pediatrics, Providence, United 
States of America, 4Rhode Island Hospital, Center for 
International Health Research, Providence, United States 
of America, 5Warren Alpert Medical School of Brown 
University, Medicine, Providence, United States of 
America, 6Bogomolets National Medical University, 
Faculty of Medicine, Kyiv, Ukraine, 7Boston University, 
Global Health, Boston, United States of America, 
8Ministry of Health, Public Health Center, Kyiv, Ukraine. 
e-mail: anshap@bu.edu

Background: We aimed to examine the impact of the 
COVID-19 pandemic on TB notifications in Ukraine, 
stratified by age, refugee/migrant status, and drug resis-
tance profiles.
Design/Methods: We analyzed all TB cases diagnosed 
between January 2015-December 2020 and reported to 
the Ukrainian National TB Program. We considered 
March 2020 to be a transition period (a national emer-
gency was declared on 20th March 2020) and used an 
interrupted time series negative binomial model with 
population offset to compare notification rates from 
pre-COVID-19 (January 2015-February 2020) to dur-
ing the pandemic (April-December 2020). We compared 
the observed number of cases in April 2020 to the coun-
terfactual estimated number of cases in April 2020 had 
the pandemic not occurred, and stratified this by age, 
refugee/migrant status, and drug resistance profiles. We 
estimated trends through the rest of 2020.
Results: In April 2020, there were 39% (95% CI: 36-
42%) fewer TB notifications than the estimated counter-
factual (3060 notifications, [95% CI: 2918-3202] versus 
1872 observed; Figure). We observed a greater decrease 
in notifications among refugees and migrants compared 
to non-refugees/migrants (64% [95% CI: 60-67%] ver-
sus 39% [95% CI: 36-42%]), and individuals aged <15 
years compared to those aged 15 years and older (60% 
[95% CI: 57-64%] versus 38% [95% CI: 36-41%]). We 
also observed a larger decrease in all drug-resistant TB 
notifications (43% [95% CI 40-46%]) compared to drug 
susceptible TB (36% [95% CI 33-39%]). Overall, notifi-
cations rose slightly during 2020 but in December 2020 
were still 34% lower than the expected notifications in 
the absence of the pandemic.
Conclusions: The COVID-19 pandemic led to substan-
tial decreases in TB notification rates across all de-
mographic groups in Ukraine. These findings remain 
important as Ukraine continues to experience serious 
disruption due to the Russo-Ukrainian war, especially 
given the substantial increase in the number of refugees 
within and leaving Ukraine.
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Figure. Number of  monthly TB notifications in Ukraine 
January 2015 - December 2020 (grey dots) and fitted 
linear trend lines through these notifications (blue line) 
separated into pre-COVID-19 pandemic and during the 
COVID-19 pandemic. The vertical red dotted line falls 
on April 2020 to indicate the start of  the pandemic in 
Ukraine and the separation of  these two fitted trend-
lines. The orange line indicates the predicted monthly 
notifications if  the pandemic had not occurred and 
notifications had continued the trend observed January 
2015 - February 2020.



S150 E-Poster sessions,  Wednesday,  15  November

E-POSTER SESSION (EP)

EP01 TB Diagnostics - Operational and 
clinical studies

EP01-1000-15 Experiences and lessons  
learnt in piloting stool Xpert testing in 
children in Kinshasa, DR Congo 
B. Mujangi,1 M. Aloni,1 C. Kumakamba,2 
N. Makuth,3 M. Kaswa,4 P. De Haas,5 
E. Klinkenberg,6 A. Mwansasu,7 D. Muteteke,8 
1National Tuberculosis Program, Laboratory, Kinshasa, 
Democratic Republic of the Congo, 2USAID/METABIOTA, 
Consults, Kinshasa, Democratic Republic of the Congo, 
3USAID/METABIOTA, Consult, Kinshasa, Democratic 
Republic of the Congo, 4National Tuberculosis Program, 
National Tuberculosis Program, Kinshasa, Democratic 
Republic of the Congo, 5KNCV Fondation Tuberculosis, 
Laboratory, Washington, United States of America, 
6KNCV Fondation Tuberculosis, Laboratory, Amsterdam, 
Netherlands, 7ICF, ICF, Washington, United States of 
America, 8STAR/USAID, DRC National TB Control Propram, 
Kinshasa, Democratic Republic of the Congo. 
e-mail: kadimabibiche@gmail.com

Background: Bacteriological confirmation of TB in chil-
dren remains a challenge because of the requirements 
for sputum samples. Children may not produce sputum 
spontaneously and present with paucibacillary disease. 
DRC conducted an implementation pilot to investigate 
the acceptability, feasibility and potential impact of 
stool testing to gain practical information to inform na-
tionwide scale up and integration within routine care.
Design/Methods: The pilot was conducted over 5 
months period from July through November 2022 in 
Kinshasa in 25 sites, of which 7 with a GeneXpert. All 
children aged 0-14 years with signs and symptoms of TB 
presenting at any entry point were included and asked 
for a stool sample in addition to any routine samples. 
Stool was processed with the Simple One Step (SOS) 
stool method and samples were tested with Xpert MTB/
RIF Ultra cartridges. Training was conducted for health 
care providers on management of TB in children and for 
laboratory technicians on stool processing.
Results: Among 703 children (48% 0-4 years, 32% 5-9 
years and 20% 10-14 years), 684 stool samples and 107 
respiratory samples were received. Of these 684 stools 
542 were MTB Not detected, 125 (18%) MTB detected 
(52 Trace, 25 Very Low, 34 Low and 14 Medium) and 17 
had a non-determinate result. Two children with Rif-re-
sistant TB were identified. Both stool and sputum were 
collected for 84 children and 76 (91%) had concordant 
results.
Conclusions: It is feasible to diagnose TB in children us-
ing stool in DRC. Stool was easier to collect and reduced 
the need for gastric aspiration, an invasive procedure 

that is not widely available. More children obtained bac-
teriological confirmation for TB when offered stool as 
an alternative sample. 
Based on pilot results, the NTP has incorporated stool 
into the routine algorithm for bacteriological testing of 
children and is in the process of scale up throughout the 
country.

EP01-1001-15 Evaluation of Deeplex  
Myc-TB for detecting M. tuberculosis and 
drug resistance in clinical samples 

C.-K. Kim,1 Y.G. Choi,1 D. Kim,1 1Seoul Clinical 
Laboratories, Department of Laboratory Medicine, 
Yongin, Republic of Korea. 
e-mail: psoas95@gmail.com

Background: Tuberculosis (TB) is a major global health 
threat. Emergence of drug-resistant TB (DR-TB) jeop-
ardizes the efforts to eliminate TB in many countries. 
Rapid and reliable drug susceptible testing (DST) is 
necessary for DR-TB eradication programs. Next-gen-
eration sequencing (NGS) may be a solution for exist-
ing DST methods and a means of improving the under-
standing for drug resistance. 
This study aimed to evaluate targeted NGS using clini-
cal samples in Korea.
Design/Methods: A total of 112 Mtb-positive samples 
were collected at Seoul Clinical Laboratories. Of 112 
samples, 90 samples were tested for real-time PCR 
(Advansure MTB/NTM kit, LG Chem, Korea). Xpert 
MTB/RIF (Cepheid, USA) were positive for 22 samples. 
In addition, six samples were positive for AFB smear mi-
croscopy without molecular test. All the samples were 
confirmed by culture. Conventional drug susceptibility 
testing (DST) was done by using 7H10 agar proportion 
method. Targeted NGS assay was conducted by using 
Deeplex Myc-TB assay (Genoscreen, France) according 
to the manufacturer’s instruction.
Results: Deeplex detected Mtb in 94 out of 112 samples. 
For Xpert positive samples (n = 22), Deeplex missed two 
medium and one high positive samples. Smear positive 
samples were all positive for Deeplex. Ct values were 
well correlated with Sequencing result acceptability of 
Deeplex. Deeplex correctly identified 6 of 7 isoniazid-
resistant and 7 of 9 streptomycin-resistant samples. 
One rifampin-resistant sample and ethambutol-resistant 
sample was detected by Deeplex. 17 samples showed 
false resistant results. All samples except one were sus-
ceptible to all drugs tested by DST. Proportion of vari-
ants were usually very low and the most common type 
of false result was fabG1 mutation (c-15t).
Conclusions: Deeplex detected Mtb for 83.9% samples 
and provided reliable susceptibility results for 65.2% 
samples. Therefore, Deeplex could be useful for Mtb-
positive clinical samples. However, further study is 
needed to elucidate a high rate of false positive results 
in clinical samples.
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EP01-1003-15 Using lateral-flow 
lipoarabinomannan for TB diagnosis in 
advanced HIV disease: an implementation 
cascade analysis in a Nigerian hospital 
G. Ikpe,1 C. Anyigor,2 A. Ihesie,3 C. Oparaocha,4 
C. Ugwu,5,6 E. Ubochioma,7 C. Anyaike,7 1National 
Tuberculosis, Leprosy and Buruli Ulcer Control 
Programme, Department of Public Health, Federal 
Ministry of Health, Abuja, Nigeria, 2Bedfordshire University, 
School of Society, Community and Health, Public Health 
Deprtment, Luton and Bedford, United Kingdom of Great 
Britain and Northern Ireland, 3USAID Nigeria, HIV, AIDS 
& TB, Abuja, Nigeria, 4Federal Medical Centre Umuahia, 
Health Information, Abia State, Nigeria, 5Zankli Research 
Centre - Bingham University, Community Medicine, Karu, 
Nigeria, 6Liverpool School of Tropical Medicine, Clinical 
Sciences, Liverpool, United Kingdom of Great Britain and 
Northern Ireland, 7Federal Ministry of Health, National 
Tuberculosis, Leprosy and Buruli-Ulcer Control 
Programme, Department of Public Health, Abuja, Nigeria. 
e-mail: gikpe2017@gmail.com

Background: In 2020, The Federal Ministry of Health 
adopted the use of LF-LAM as a Point-of-care test for 
the diagnosis of TB in patients with advanced HIV dis-
ease (AHD). Operationally, AHD was defined as a CD4 
count of ≤200 cells-per-μl or clients deemed to be seri-
ously ill – unable to walk unaided, fever of ≥390C, re-
spiratory rate of ≥30 cycles-per-minute, and heart rate 
of ≥120 beats-per-minute. The aim of this research was 
to examine the implementation of LF-LAM using a cas-
cade-of-care approach.
Design/Methods: Data for this retrospective analysis 
covered the period between January 2022 and February 
2023. The number of PLHIVs meeting eligibility crite-
ria for the test was collected as well as the number and 
proportion that had the test, received results, and had 
clinical decisions made based on the result. we triangu-
lated client records with data from service registers at 
the ART clinic, laboratory, and TB clinic.

Results: As shown in the figure above, over the 14-month 
period, 271 PLHIVs were newly enrolled into care at the 
facility out of which 178 (65.6%) were deemed eligible 
for LF-LAM. 35.9% (67/178) of those eligible received 
the test with a 48% (32/67) positivity rate amongst those 
tested. 12.5% (4/32) and 18.8% (6/32) of those who test-

ed positive for LF-LAM received a bacteriological test 
and anti-TB medicines respectively leaving an 81.3% 
treatment gap. Ten (31.3%) people who tested LF-LAM 
positive were started on TPT, whilst 29 (90.6%) were 
started on ART.
Conclusions: Significant gaps exist along the LF-LAM 
implementation cascade resulting in many missed op-
portunities for TB diagnosis and treatment amongst 
PLHIVs. There is a need for more capacity building 
amongst healthcare workers to improve adherence to 
national guidelines and clinical decision-making using 
LF-LAM test results.

EP01-1004-15 Multi-centric validation of 
Truenat MTB Rif Dx for the diagnosis of 
extrapulmonary TB 

U. Singh,1 N. Mahajan,1 M. Singh,2 C. Rodrigues,3 
D. Christopher,4 S. Kanswal,1 K.J. Singh,5 K. Bala,1 
M.V. Rao,5 A. Bhatnagar,6 A. Mohan,7 V. Ahuja,8 
1All India Institute of Medical Sciences, Microbiology, 
New Delhi, India, 2Indian Council of Medical Research, 
Epidemiology and Communicable Diseases, New 
Delhi, India, 3P D Hinduja National Hospital and MRC, 
Microbiology, Mumbai, India, 4Christian Medical College, 
Pulmonary Medicine, Vellore, India, 5National Institute 
of Medical Statistics, ICMR, Medical Statistics, Delhi, 
India, 6Rajan Babu Institute of Pulmonary Medicine and 
Tuberculosis, Chest & TB, New Delhi, India, 7All India 
Institute of Medical Sciences, Pulmonary, Critical Care & 
Sleep Medicine, New Delhi, India, 8All India Institute of 
Medical Sciences, Department of Gastroenterology and 
Human Nutrition, New Delhi, India. 
e-mail: neeraj2610@gmail.com

Background: Despite the availability of potent anti-TB 
drugs, Tuberculosis (TB) accounts for highest number 
of deaths around the world among infectious diseases 
categorized among curable infections. Reduction in TB-
related morbidity and mortality is impeded by the lack 
of rapid, cost-effective diagnostic tests that are imple-
mentable in resource-limited settings. Extrapulmonary 
TB (EPTB) is more difficult to detect as the symptoms 
and ease of sampling vary by the site involved. The study 
was designed to evaluate the diagnostic accuracy of Tru-
enat MTB-Rif Dx (MolBio Diagnostics, India) in EPTB.
Design/Methods: Truenat MTB-RIF is a chip-based nu-
cleic acid amplification test for detection of Mycobacte-
rium tuberculosis (MTB) and resistance to rifampicin, 
in clinical specimens. We have collected samples (biopsy, 
lymph node, pleural/peritoneal fluid, CSF & pus) from 
2103 treatment naive adult patients with presumptive 
EPTB. The samples were analyzed by WHO recom-
mended diagnostics, smear microscopy, liquid culture 
(MGIT-960) and GeneXpert MTB/RIF (Xpert) (taken 
together as Microbiological Reference Standards).The 
results were compared to MRS and Composite reference 
standards including, histopathology and radiology find-
ings, response to treatment and follow-up.
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Results: As per the standard definitions, among 2103 pa-
tients, 697 had confirmed, 1113 had unconfirmed, while 
293 patients were unlikely (non-TB) TB cases. The Tru-
enat/MTB test was found to have sensitivity & specific-
ity of 73.7% and 90.4% against Xpert, 62.3% & 84.9% 
against liquid culture and 89.2% & 79.6% against 
smear. The sensitivity and specificity against the gold 
standard MGIT culture varied with sample types. Pus 
samples demonstrated highest sensitivity while highest 
specificity was seen in CSF samples.

MGIT MGIT

AFB 
smear 
(+) 
(n=83)

Truenat Pos Neg Total Sensitivity 
93.2 (83.5, 98.1)
Specificity 20.8 

(7.13, 42.2)
PPV 74.3 

(62.8, 83.8)
NPV 55.6 
(21.2,86.3)

GeneXpert Pos Neg Total Sensitivity 
56.2 (50.4, 61.9)
Specificity 85.8 

(84.1, 87.4)
PPV 40.8 
(36, 45.7)
NPV 91.9 

(90.4, 93.1)

Pos 55 19 74 Pos 57 18 75

Neg 4 5 9 Neg 2 6 8

Total 59 24 83 59 24 83

MGIT MGIT

AFB 
smear (-) 
(n=2020)

Truenat Pos Neg Total Sensitivity 56.2 
(50.4, 61.9)

Specificity 85.8 
(84.1, 87.4)
PPV 40.8 
(36, 45.7)
NPV 91.9 

(90.4, 93.1)

GeneXpert Pos Neg Total Sensitivity 61.9 
(56.1, 67.4)

Specificity 90.2 
(88.7, 91.5)
PPV 52.3 

(46.9, 57.6)
NPV 93.2

(91.8, 94.3)

Pos 168 244 412 Pos 185 169 354

Neg 131 1477 1608 Neg 114 1552 1666

299 1721 2020 49 1721 2020

Table 1. Diagnostic performance of  Truenat & 
GeneXpert in smear positive and negative specimens 
with MGIT-culture

Conclusions: The study establishes the Truenat MTB-
Rif test as a minimally labor-intensive, rapid detection 
method for the diagnosis of TB and Rifampicin resis-
tance. This test can be utilized in near-care settings for 
quick and accurate diagnosis of EPTB.

EP01-1005-15 TB treatment monitoring tools 
in routine practice: Study design guidance 
for evidence generation 

E.L. MacLean,1 A.J. Zimmer,2 S. den Boon,3 
A. Gupta-Wright,4 D.M. Cirillo,5 F. Cobelens,6 
S.H. Gillespie,7 P. Nahid,8 P.P. Phillips,9 
C.M. Denkinger,10 1University of Sydney, Faculty 
of Medicine and Health, Sydney, Australia, 2McGill 
University, Epidemiology, Biostatistics, and Occupational 
Health, Montreal, Canada, 3World Health Organization, 
Global TB Programme, Geneva, Switzerland, 4University 
College London, Division of Infection and Immunity, 
London, United Kingdom of Great Britain and Northern 
Ireland, 5IRCCS San Raffaele Scientific Institute, Division 
of Immunology, Transplantation and Infectious Diseases, 
Milan, Italy, 6University of Amsterdam, Department of 
Global Health, Amsterdam, Netherlands, 7University of 
St Andrews, Division of Infection and Global Health, 
St Andrews, United Kingdom of Great Britain and 
Northern Ireland, 8University of California San Francisco, 
Center for Tuberculosis, San Francisco, United States of 
America, 9University of California San Francisco, Centre 
for Tuberculosis, San Francisco, United States of America, 
10Heidelberg University Hospital, Division of Clinical 
Tropical Medicine, Heidelberg, Germany. 
e-mail: emily.maclean@sydney.edu.au

Background: Tuberculosis (TB) treatment monitoring is 
a key element of TB care. Currently deployed methods, 
sputum smear and culture, cannot accurately predict 
poor treatment outcomes. Research into new TB treat-
ment monitoring tools (TMT) is growing, but data are 
unreliable. A previous systematic review of biomarkers 
used for TB treatment monitoring showed that publica-
tions were generally at high risk of bias. We determined 
that guidelines for study design and result reporting 
would help generate evidence that can be meaningfully 
compared. We aim to provide guidance for studies inves-
tigating and evaluating TB TMT for use during routine 
clinical care.
Design/Methods: This project was initiated by the Bio-
markers Task Force of the New Diagnostics Working 
Group. An initial draft, informed by observations from 
the systematic review, was circulated to a small content 
expert group. After revision, feedback from substantive 
experts in product development partnerships, research 
institutes, universities, and non-governmental agencies 
was sought.
Results: The proposed considerations and recommen-
dations for studies evaluating TB TMTs fall into nine 
domains. We provide specific recommendations regard-
ing study design and recruitment, outcome definitions, 
reference standards, participant follow-up, clinical set-
ting, study population, treatment regimen reporting, 
index tests, and data presentation. Overall, TB TMTs 
should be evaluated in a manner similar to diagnostic 
tests, but TB TMT accuracy will be assessed at multiple 
timepoints throughout the treatment course. Study de-
sign and outcome definitions must be aligned with the 
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developmental phase of the TB TMT under evaluation. 
Relatedly, we propose a hierarchy of reference standards 
to estimate TB TMT accuracy, as no gold standard for 
TB treatment monitoring exists.
Conclusions: Implementing these recommendations 
will lead to higher quality TB TMT studies, which will 
facilitate the development of tools to guide individual 
therapy. Newer, improved TB treatment monitoring 
tools will lead to better patient outcomes and higher 
rates of treatment success.

EP01-1006-15 Evaluation of loop-mediated 
isothermal amplification for TB diagnosis in 
children in Cameroon 

V.F. Donkeng Donfack,1 S. Ongboulal,1 H. Manga,2 
D. Tollo,3 E.M. Belinga,4 S. Eyangoh,5 1Centre Pasteur 
du Cameroun, Mycobacteriology Unit, Tuberculosis 
National Reference Laboratory, Yaounde, Cameroon, 
2National Tuberculosis Control Programme, Laboratory 
Unit, Yaoundé, Cameroon, 3National Tuberculosis Control 
Programme, Pharmacy and Laboratory Unit, Yaoundé, 
Cameroon, 4National Tuberculosis Control Programme, 
Control Programme, Yaoundé, Cameroon, 5Centre Pasteur 
du Cameroun, Scientific Direction, Yaounde, Cameroon. 
e-mail: donkeng@pasteur-yaounde.org

Background: In Cameroon, only about half of pediat-
ric tuberculosis (TB) cases are reported each year. The 
loop-mediated isothermal amplification (TB-LAMP) is 
a point of care WHO Recommended Rapid Diagnosis 
test for pulmonary TB diagnosis in adults with signs and 
symptoms of TB. Since 2017, Cameroon implemented 
TB-LAMP and about 50 TB-LAMP equipments are 
available today. But their use in children are unknown. 
The aim of this work was to assess the performance of 
TB-LAMP in non-sputum specimens for the detection 
of pediatric TB in Cameroon.
Design/Methods: A retrospective study was conducted 
using 450 samples consisting of Gastric aspiration (GA), 
Nasopharyngeal aspirations (NA) and Stool from 150 
children. Statistical analysis were performed using R 
and Rstudio software to compare diagnostic perfor-
mances of TB-LAMP with that of Xpert MTB/RIF us-
ing each sample type and by considering culture as gold 
standard.
Results: The sensitivity (Se) and specificity (Sp) of TB-
LAMP were 66.67 and 93.33 % respectively when GA 
was used. TB-LAMP presented a Se of 61.54% and a Sp 
of 94.16 with NA. Using stools, TB LAMP showed a Se 
of 64.71% and the Sp of 93.98. 
However, Xpert MTB/RIF showed higher sensitiv-
ity and specificity compared to TB-LAMP when us-
ing GA ( Se:73.33%, CI: 44.90-92.21; Sp: 99.26%, CI: 
95.94-99.98), NA(Se: 92.31%, 95% CI: 63.97-99.81; Sp: 
98.54%, 95% CI: 94.83-99.82) and stool (Se: 70.59%, 
CI: 44.04-89.69; Sp: 98.50%, CI:94.67-99.82). Never-
theless, there was no statistical difference between TB-
LAMP and Xpert MTB/RIF.

Conclusions: This is the first study which evaluate the 
diagnostic performance of TB-LAMP in pediatric TB. 
TB-LAMP and Xpert MTB/RIF displayed similar per-
formances in the three specimen’s types. Further stud-
ies are needed to assess the applicability of this test in 
non-sputum samples. This result imply a potential use 
of TB-LAMP for the diagnosis of pulmonary TB in chil-
dren.

EP01-1007-15 Determining the best 
diagnostic approach in yield and 
performance using digital chest X-ray, 
Truenat and microscopy during outreaches 

J. Limo,1 D. Nyaboke,1 R. Pola,1 M. Nyangaresi,1 
1National Tuberculosis, Leprosy and Lung Disease 
Program, Preventive and Promotive Health, Nairobi, Kenya. 
e-mail: jacqmaru@gmail.com

Background: The introduction of new TB screening and 
diagnostic tools, such as Truenat has provided a rich ar-
ray of diagnostic choices in comparison to the old tools 
employed in the country. However more operational 
research needs to be done to inform policy on the best 
diagnostic approaches to employ during patient man-
agement.
Design/Methods: This was a cross-sectional study 
where all participants underwent a TB symptom screen 
using a standardized tool followed by subjecting sputum 
samples to smear microscopy, Digital Chest Xray and 
TrueNat. This was carried out during outreaches to de-
termine the best diagnostic approach to employ.
Results: Of the 828 presumptive TB participants en-
rolled during outreaches, 11% (91/828) were confirmed 
positive bacteriologically by TrueNat. Of all the sputum 
samples submitted for microscopy (502/828) only 8% 
(40/500) were AFB positive. 
Compared to chest xray, 20-30% more cases could have 
been picked if combined with TrueNat, microscopy and 
symptom screening. Radiologists’ readings graded 182 
(22.1%) CXR images as ‘Highly sugggestive of TB’, 
198 (23.9%) as ‘Possibly TB’, 83(10%) as ‘Other find-
ing’, 323(39%) as ‘Normal’ and 41(4.9%) as ‘Image not 
clear’. About fifty percent of participants whose CXRs 
were graded as Highly Suggestive of TB’ were TrueNat 
positive n = 91 (50%). The proportion decreased to 22% 
(n = 44) among participants whose CXRs were graded 
as ‘Possibly TB’. 
The results were similar for smear with 48.9% of smears 
among those with ‘Highly suggestive of TB’ images 
were positive on smear while 11% of those with ‘pos-
sibly TB’ CXR readings had smear-positive results. Al-
most all TrueNat positive results (n = 91, 11% )of total 
Bac+ cases) came from people with CXR graded as ei-
ther ‘Highly suggestive’ or ‘Possibly TB’.
Conclusions: TrueNat and Chest Xray detected a large 
proportion of bacteriological confirmed cases missed by 
microscopy. 
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EP01-1008-15 Impact of integrating  
lateral-flow lipoarabinomannan into 
advanced HIV disease management in  
high TB-HIV burden settings 

D. Tugumisirize,1,2 P. Namuwenge,3 A. Burua,2,4 
A. Geofrey,2,4 S. Turyahabwe,2 1Ministry of Health, 
National TB Reference Laboratory, Kampala, Uganda, 
2Ministry of Health, National TB and Leprosy Programme, 
Kampala, Uganda, 3Ministry of Health, Aids Control 
Programme, Kampala, Uganda, 4Makerere University, 
USAID Local Partner Health Services – TB Activity,  
Infectious Diseases Institute, Kampala, Uganda. 
e-mail: geofreyamanya@gmail.com

Background and challenges to implementation: In 2016, 
Uganda piloted the use of LF-LAM tetsing at 14 Region-
al Referral Hospitals. An early program evaluation on 
Implementation of LF-LAM was conducted in October 
2018 to guide countrywide scale up. This evaluation re-
vealed suboptimal utilization of LF-LAM test at 25%. 
The major implementation challenges identified were; 
lack of supportive structures such as CD4 cell testing, 
LF-LAM diagnostic algorithm, recording and reporting 
procedures and stock management procedures.
Intervention or response: In June 2019, a Technical 
Working Committee (TWC) was formed for Advanced 
HIV Disease (AHD) which included members from the 
National TB and Leprosy Program and AIDS Control 
Program. The TWC created a tool kit and implementa-
tion plan for AHD management, addressing issues such 
as a lack of testing capacity. They identified high-volume 
health facilities capable of performing CD4, LF-LAM, 
and CRAG testing, procured and distributed reagents 
for CD4 testing, and provided diagnostic algorithms, 
reporting and stock management procedures to AHD 
sites. By the end of 2019, orientation meetings and train-
ing for health workers on AHD care were held across 
Uganda’s 12 health regions. Bi-weekly surge meetings 
with the regional implementing partners and district 
officials were also initiated in early 2022 to further im-
prove on LF-LAM uptake and TB treatment initiation 
among LF-LAM diagnosed individuals.

Results/Impact: Results shows that LF-LAM utiliza-
tion improved from 47% (9,649/20,667) in 2019 to 70% 
(15,151/21,523) by end of December 2022 whereas TB 

treatment initiation of LF-LAM positive individu-
als increased from 59% (1,140/1,944) in 2019 to 91% 
(2,906/3,200) in 2022.
Conclusions: The integration of LF-LAM into AHD 
management package led to an improvement in its uti-
lization and linkage to TB care for LF-LAM diagnosed 
individuals. We recommend collaborative efforts in the 
implementation of LF-LAM as integral part of AHD 
package by the joint TB and HIV/AIDs National Pro-
grams so as to ensure its optimal performance.

EP02 Cost and cost effectiveness?

EP02-1009-15 Personnel costs of TB contact 
tracing in urban and rural South Africa 

P. Biche,1 L. Mlambo,2 F. Swanepoel,2 
M. Mohlamonyane,2 M. Morolo,3 N. Martinson,2 
K. Ahmed,3 C. Hanrahan,1 D. Dowdy,1 1Johns Hopkins 
Bloomberg School of Public Health, Department of 
Epidemiology, Baltimore, United States of America, 
2University of the Witwatersrand, Perinatal HIV 
Research Unit, Johannesburg, South Africa, 3Setshaba 
Research Center, Research, Soshanguve, South Africa. 
e-mail: pbiche@jhu.edu

Background: Perceived cost is a major barrier to imple-
menting household contact investigation for tuberculo-
sis. Although a recommendation of the World Health 
Organization, it is not routinely done in high burden 
settings.
Design/Methods: We conducted a time and motion 
(TAM) survey using REDCap, coupled with data on per-
sonnel salaries and budgetary review, between October 
2022 and February 2023 in the context of Kharituwe, a 
four-arm parallel individually randomized trial assess-
ing household contact investigation strategies in rural 
and urban South Africa. TAM data were collected via 
self-report and direct observation to estimate activity-
based implementation costs. Costs are reported in 2022 
US dollars from the health system perspective.

Variable Soshanguve 
(Urban)

Limpopo
(Rural)

Process measures

Mean (SD) number of households visited 
per day 3 (2) 2 (1)

Median (IQR) duration per household 
visit, minutes 42 (27-61) 66 (43-88.25)

Median (IQR) travel time per household 
visit, minutes 55 (37.75-123.5) 126.5 (69.25-192.75)

Median (IQR) travel time per day, minutes 201.5 (170.75-242.5) 207 (163.5-280.75)

Costs

Mean (SD) cost per day (2022 USD) $8.64 (2.87) $3.26 (1.07)

Mean (SD) cost per household visit (2022 
USD) $3.12 (2.12) $2.11 (0.90)
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Results: A total of 17,938 minutes of staff time were 
observed through TAM. Staff in the urban site spent a 
median 201.5 minutes of travel per day to complete three 
household visits (median 55 minutes per household). In 
the rural site, staff spent a median 207 minutes of travel 
per day to complete two household visits (median 126.5 
minutes per household). Activities within the household 
took a median of 42 minutes per household in the ur-
ban site and 66 minutes per household in the rural site. 
Despite shorter transportation times and less time spent 
at households, the mean cost of a household visit was 
$3.12 in the urban site versus $2.11 in the rural site ow-
ing to higher staff salaries in the urban site.
Conclusions: Household contact investigation can be 
performed at reasonable cost to the health system in 
both urban and rural areas. Human resource require-
ments for transportation are higher in rural settings but 
may be offset by lower hourly costs if staff with less for-
mal training can be employed.

EP02-1010-15 Is convenience really king? 
Comparing catastrophic TB costs among 
public and private sector patients in Viet 
Nam 

L.N.Q. Vo,1,2 A.M.C. Wiemers,3 R. Forse,4,2 
H.B. Nguyen,5,6 H.B. Huynh,4 T.T.T. Dong,7 
T.D. Nguyen,8 L.V. Dinh,5,9 A.J. Codlin,10,2 K. Sidney 
Annerstedt,2 J. Shedrawy,2 K. Lönnroth,2 1Friends 
for International TB Relief (FIT), Operations, Ha Noi, 
Viet Nam, 2WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Stockholm, Sweden, 3Friends 
for International TB Relief (FIT), Research, Ho Chi Minh 
City, Viet Nam, 4Friends for International TB Relief (FIT), 
Programs, Ho Chi Minh City, Viet Nam, 5National Lung 
Hospital, Program Direction Department, Ha Noi, Viet 
Nam, 6Viet Nam National TB program, Program Direction 
Department, Ha Noi, Viet Nam, 7Friends for International 
TB Relief (FIT), Programs, Hai Phong, Viet Nam, 8Viet 
Nam National TB control program, Program Direction 
Department, Ha Noi, Viet Nam, 9Viet Nam National TB 
Program, Program Direction Department, Ha Noi, Viet 
Nam, 10Friends for International TB Relief (FIT), Monitoring 
and Evaluation (M&E), Ho Chi Minh City, Viet Nam. 
e-mail: anja.wiemers@tbhelp.org

Background: Tuberculosis (TB) represents a devastating 
life-event with an exorbitant price tag. In Viet Nam, in-
direct costs from lost income was the biggest driver of 
catastrophic costs (≥20% of household income lost due 
to TB). Thus, many TB patients seek private TB care 
for its superior flexibility and convenience. It is unclear, 
however, whether these advantages translate to a differ-
ence in catastrophic cost incurrence.
Design/Methods: As part of a TB REACH-funded pri-
vate sector engagement project in three Vietnamese urban 
provinces, we conducted 110 longitudinal patient cost 
surveys among 50 people privately treated for TB and 60 

treated by the National TB Program (NTP). Using a lo-
cally adapted version of the WHO patient costing tool, 
participants were surveyed during the intensive phase, 
continuation phase and post-treatment. We compared in-
come levels, direct and indirect treatment costs, and cata-
strophic cost incurrence between the two cohorts.
Results: The median household income was significantly 
higher in the private treatment cohort at treatment ini-
tiation (USD 868 vs. USD 578; p=0.010), during the in-
tensive phase (USD 763 vs. USD 419; p=0.003) and after 
treatment concluded (USD 710 vs. USD 464; p=0.007). 
However, intra-treatment costs were also significantly 
higher among privately treated participants, driven by 
direct medical expenditures that were 39x higher than 
for NTP patients (USD 625 vs USD 16). This resulted 
in no significant difference in catastrophic cost incur-
rence between the two cohorts (private treatment: 42% 
vs NTP treatment: 33%; p=0.347).

Conclusions: The substantially higher treatment costs 
in the private sector negated any income gains from the 
greater flexibility offered by seeking private TB treatment. 
Thus, the convenience of private-sector care remains a 
privilege of those with higher socioeconomic status who 
are less susceptible to catastrophic cost incurrence.

EP02-1011-15 Catastrophic expenditure 
of multidrug-resistant TB treatment on 
households in Pakistan: A cross-sectional 
study 

N. Awan,1 S. Sumra,2 1Mercy Corps, Enhanced Case 
Finding, Islamabad, Pakistan, 2Mercy Corps, Public Private 
Mix (GP Model), Islamabad, Pakistan. 
e-mail: nomitawaan@gmail.com

Background and challenges to implementation: Tuber-
culosis (TB) is a highly epidemic disease inflicting high 
mortality and costs. Economic deprivation and stag-
gering costs are often considered its important deter-
minants, but the drivers of these costs have rarely been 
investigated. This study aims to identify leading factors 
contributing to catastrophic costs of MDR-TB diagno-
sis in Pakistan.
Intervention or response: This study is based on prima-
ry data collected from MDR-TB patients using WHO’s 
generic tool measuring health expenditure. To estimate 
the costs owing to MDR-TB and to determine the pro-
portion of MDR TB-affected households experiencing 
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catastrophic expenditure, a total of 212 patients under-
going MDR-TB treatment within the National TB Pro-
gram (NTP) network in Islamabad and Rawalpindi divi-
sions of Pakistan, were surveyed. The underlying costs 
were estimated using the human capital approach.
Results/Impact: The study finds that the overall mean 
total cost for every single MDR-TB episode, including 
pre-and post-diagnostic costs, is about US$ 1800 (0.36 
million PKR). The mean total cost is five times higher 
compared to DS-TB patients than DR-TB patients. Di-
rect non-medical costs and income loss accounted for 
PKR 340,793 and PKR 11,895 respectively. These ac-
counted for 95% and 3.30% of the total cost borne by 
MDR-TB patients. Nearly all (95.28%) of TB-affected 
households experienced TB-related costs above 20% 
of their annual household expenditure, with the main 
cost drivers being non-medical expenditures including 
travel, nutritional supplements, and food. Up to 74 % 
of households borrowed, used savings, or sold assets to 
defray these costs. 
Finally, around 92% of the patients who had been on 
the edge of the poverty line before treatment, had fallen 
below the poverty line during treatment.
Conclusions: The financial deprivation of patients of 
low socioeconomic status increases as TB treatment 
proceeds. This negatively impacts treatment adherence, 
resulting in poor treatment outcomes.

EP02-1012-15 Cost-effectiveness of low-
complexity screening tests in community-
based TB case-finding 

L.E. Brümmer,1 R.R. Thompson,2 A. Malhotra,3 
S. Shrestha,4 E.A. Kendall,5 J.R. Andrews,6 P. Phillips,7 
P. Nahid,7 A. Cattamanchi,7 F.M. Marx,1 
C.M. Denkinger,1 D.W. Dowdy,8 1Heidelberg University 
Hospital, Division of Infectious Disease and Tropical 
Medicine, Center for Infectious Diseases, Heidelberg, 
Germany, 2Johns Hopkins Bloomberg School of Public 
Health, Department of Epidemiology, Baltimore, United 
States of America, 3Johns Hopkins Bloomberg School of 
Public Health, Department of Epidemiology, Denver, United 
States of America, 4Johns Hopkins Bloomberg School of 
Public Health, Department of Epidemiology, San Francisco, 
United States of America, 5Johns Hopkins University School 
of Medicine, Center for Tuberculosis Research, Division of 
Infectious Diseases, Baltimore, United States of America, 
6Stanford University, Division of Infectious Diseases 
and Geographic Medicine, Department of Medicine, 
San Francisco, United States of America, 7University of 
California San Francisco, Center for Tuberculosis, Division 
of Pulmonary and Critical Care Medicine, San Francisco, 
United States of America, 8Johns Hopkins Bloomberg 
School of Public Health, Department of Epidemiology, 
Baltirmoe, United States of America. 
e-mail: lukas.bruemmer@stud.uni-heidelberg.de

Background: In high-burden settings, low-complexity 
screening tests for tuberculosis (TB) could expand the 
reach of community-based case-finding efforts. The 

potential costs and cost-effectiveness of approaches that 
use these tests are not well understood.
Design/Methods: We developed a microsimulation 
model to assess four approaches to community-based 
case-finding in hypothetical populations with TB preva-
lence four times that of national estimates: 
1. No case-finding, 
2. Screening with a point-of-care C-reactive protein 
(CRP) test followed by a sputum molecular test (Xpert 
MTB/RIF Ultra, “Xpert Ultra”) if positive, 
3. Screening with a more sensitive “Hypothetical Screen-
ing test” (95% sensitivity for Xpert Ultra-positive TB, 
70% specificity) followed by sputum Xpert Ultra if posi-
tive, and; 
4. Testing all individuals with sputum Xpert Ultra. 
Costs are expressed in 2021 US dollars (USD) and in-
clude treatment costs.
Results: Universal Xpert Ultra was estimated to cost a 
mean $3.7 million (95% uncertainty range [UR]: $3.1 to 
$4.3 million) and avert 3,200 (95% UR: 2,600 to 3,900) 
TB-related disability-adjusted life years (DALYs) per 
100,000 people screened ($590-$1700 per DALY avert-
ed). CRP improved cost-effectiveness to $500-$1400 per 
DALY averted, but with 36% fewer DALYs averted. The 
Hypothetical Screening test (assuming equipment/labor 
costs similar to Xpert Ultra, but using a $2 cartridge) 
had minimal impact on costs (4% reduction) and cost-
effectiveness. Improving the Hypothetical Screening 
test’s specificity to 95% and per-test cost to $4.5 (all-
inclusive) improved cost-effectiveness to $360-$890 per 
DALY averted. 
Figure 1 depicts the total costs (y-axis) of each case-
finding strategy plotted against the number of DALYs 
averted (x-axis). The slope of the solid/dashed lines rep-
resents the cost per DALY averted when shifting from 
one strategy to the next most effective strategy (values 
noted for non-dominated strategies).

Figure 1.

Conclusions: Screening tests can meaningfully improve 
the cost-effectiveness of community-based case-finding 
for TB, but only if they are sensitive, specific, and inex-
pensive.
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EP02-1013-15 Cost-effectiveness of  
TB diagnostic technologies in Ethiopia:  
A modelling study 

B. Alemu,1 L. Assebe,2 A.K. Erena,3 L. Fikadu,4 
Y.S. Baruda,5 B. Jiao,2 1Oromia Regional Health 
Bureau, Department of Health Promotion and Disease 
Prevention, Addis Ababa, Ethiopia, 2Harvard T.H. Chan 
School of Public Health, Department of Global Health 
and Population, Boston, United States of America, 
3Ministry of Health, Disease Prevention and Control 
Program, Addis Ababa, Ethiopia, 4Cordaid, Health System 
Strengthening through Performance Based Financing 
Project, Bahir Dar, Ethiopia, 5Maastricht University, 
Department of Global Health, Faculty of Health, Medicine 
and Life Sciences, Netherlands, Ethiopia. 
e-mail: wabizuneh@gmail.com

Background: Tuberculosis (TB) represents the main 
public health threat globally. Effective and efficient rap-
id diagnostic technologies play a paramount role in the 
early detection and treatment of TB in a high burden 
country, like Ethiopia. The national TB diagnostic al-
gorithms recommend rapid TB diagnostics as a primary 
test for TB, whenever possible, notwithstanding the lack 
of data on the resource impact of deploying various type 
of diagnostic tools. 
This study aims to evaluate the cost-effectiveness of cur-
rently recommended WHO-approved rapid TB/MDR-
TB diagnostic strategies in Ethiopia.
Design/Methods: A hybrid Markov model for hypo-
thetical adult cohort of presumptive TB cases was con-
structed to estimate the cost-effectiveness of rapid TB/
MDR-TB diagnostics in Ethiopia. Four TB diagnostic 
strategies were evaluated: X-pert MTB/RIF, Truenat, 
chest X-ray screening followed by X-pert MTB/RIF, TB-
LAMP, and smear microscopy. 
Incremental costs per Disability-adjusted life years 
(DALY) averted of less than three times GDP per capita 
are used to establish the cost-effectiveness. Data on the 
estimate of transition probabilities, costs, and utilities 
of health states were obtained from secondary sources.

Results: The incremental cost-effectiveness ratios for X-
pert MTB/RIF compared to the next best alternative is 
$276 per DALY averted, respectively. The cost-effective-
ness of X-pert MTB/RIF was less than half of Ethiopia’s 
GDP per capita, deeming it highly cost-effective. 

Moreover, chest X-ray screening followed by an X-pert 
MTB/RIF test is cost-effective (ICER $1,666 per DALY 
averted). In comparison to smear microscopy, using X-
pert MTB/RIF would avert 9,600 DALYs for a cohort of 
10,000 TB patients at a cost of $3,816,000.
Conclusions: The Gene X-pert test is the most cost-ef-
fective diagnostic tool compared to others. The use of 
this diagnostic tool improves the early detection of cas-
es and prompt treatment of TB in high-load facilities. 
Improved funding for this diagnostic tool will increase 
access, close the TB detection gap, and ensure effective 
treatment of patients.

EP02-1014-15 The cost and impact  
of scaling up South African National 
Tuberculosis Programme interventions:  
A cost-effectiveness analysis 

M. Kubjane,1,2 K. Hirasen,1 L. Coetzee,1 C. Ramushu,1 
L. Jamieson,1,3 D. Evans,1 P. Naidoo,4 L. Johnson,2 
G. Meyer-Rath,1,3 1University of the Witwatersrand, 
Health Economics and Epidemiology Research Office, 
Johannesburg, South Africa, 2University of Cape Town, 
Centre for Infectious Disease Epidemiology and Research, 
Cape Town, South Africa, 3Stellenbosch University, 
South African Department of Science and Innovation/
National Research Foundation Centre of Excellence in 
Epidemiological Modelling and Analysis, Stellenbosch, 
South Africa, 4Public Health Management Consultant, 
Public Health Management Consultant, Cape Town, South 
Africa. e-mail: mkubjane@heroza.org

Background: South Africa’s National Tuberculosis (TB) 
Programme is informed by the World Health Organiza-
tion’s End TB Strategy, which aims to reduce TB inci-
dence by 80% and mortality by 90% by 2030, in com-
parison to 2015. We assessed the cost and health impact 
of expanding TB programme intervention services un-
der the National Strategic Plan for HIV, TB and STIs 
(NSP) for 2023-2027 coverage targets, and an aggressive 
“Maximum” scenario, compared to the baseline TB 
programme.
Design/Methods: The NSP scenario included expanded 
TB preventative therapy (TPT), Xpert Ultra testing, 
symptom screening at primary health clinics (PHC), 
screening household contacts of people with TB, and 
community-based screening (door-to-door and digital 
chest X-ray), as well as targeted universal testing for TB 
(TUTT) in people living with HIV, household contacts 
of people with TB and individuals with a history of TB, 
and reduced initial loss-to-follow-up (ILTFU), to levels 
deemed feasible by NSP stakeholders. In the Maximum 
scenario, we assumed maximised screening, TPT and 
treatment initiation in efforts to substantially reduce 
TB incidence and mortality. We used the Thembisa TB 
model to estimate the incremental cost-effectiveness per 
life year saved (LYS) for individual interventions, or in-
terventions combined (NSP and Maximum scenarios), 
over 2023-2042.
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Results: The most cost-effective interventions were ex-
panding Xpert Ultra testing (US$23/LYS), symptom 
screening at PHC (US$25/LYS), reducing ILTFU (US$29/
LYS), TUTT for household contacts (US$106/LYS) and 
symptom screening for household contacts (US$110/
LYS) (Table 1). The NSP scenario cost US$467/LYS and 
reduced TB incidence and mortality rates by 35% and 
40%, respectively, by 2030. The Maximum scenario in-
creased costs by 1.7-fold and further reduced TB inci-
dence (40%) and mortality (50%) by 2030.

Conclusions: Scaling up TB interventions to NSP cov-
erage targets will save lives and reduce TB incidence. 
However, the End TB targets will not be met, even with 
an aggressive prevention, screening, and treatment ini-
tiation strategy.

EP02-1015-15 TB catastrophic cost survey  
in Cameroon, 2020 

A. Kuate Kuate,1 M. Fezeu,2 V. Mbassa,3 
H.F. Wandji,2 S. Tala,2 E. Belinga Mvondo,3 
A. Etoundi Evouna,3 A.D. Tollo Tollo,2 
B. Youngui Tchakounte,4 B.K. Tchounga,4 1Ministry of 
Public Health/The Union, National Tuberculosis Control 
Program, Yaounde, Cameroon, 2Ministry of Public Health, 
Health System Unit, Yaounde, Cameroon, 3Ministry of 
Public Health, National Tuberculosis Control Program, 
Yaounde, Cameroon, 4Elisabeth Glaser Pediatric Aids 
Foundation, CaPTB Project, Yaounde, Cameroon. 
e-mail: albert.kuatekuate.consultant@theunion.com

Background and challenges to implementation: The 
overall management of tuberculosis (TB) in Cameroon 
still faces many direct (consultations, paraclinical ex-
aminations) and indirect (transport, food, and hospi-
talization) catastrophic costs. These catastrophic costs 
may be partly responsible for the under-reporting of TB 
cases ; and may also constitute an obstacle to the “End 
TB 2035” strategy by lack of TB chain transmission in 
our communities. Hence the purpose of this survey is 
to assess the total costs borne by the households of pa-
tients undergoing treatment for TB.
Intervention or response: This is a cross-sectional study 
following the CAPI method that took place in Novem-
ber-December 2020 in 6 regions of Cameroon for a sam-

ple size of 750 patients (i.e. 25 clusters of 30 patients 
each). Was included in the survey, any TB patient (with 
informed consent), under treatment for at least 14 days ≥ 
21 years old or accompanied minor. Data collected from 
smartphones were analyzed using statistical methods 
based on exploratory analysis and logistic regression.
Results/Impact: The results of this survey revealed that 
in 2020, a household with a tuberculosis patient in its 
midst incurred total costs related to the diagnosis and 
treatment of tuberculosis equal to 140,071 FCFA (213 
euros). 
Analysis of the incidence of total catastrophic costs 
shows that 64.33% and 33.99% of households with at 
least one member with TB suffer from catastrophic costs 
at the 10% and 25% thresholds, respectively. House-
holds of TB patients in the Northern (94%), Western 
(89%) and Central (74.9%) regions are more likely to 
incur catastrophic costs .
Conclusions: This survey has made it possible to evalu-
ate the costs borne by households for the management 
of tuberculosis in the Cameroonian health system. This 
will facilitate the implementation of universal health 
coverage, which will enter its pilot phase in Cameroon 
in 2023 and which already eliminates certain direct costs 
(free sputum examination).

EP02-1016-15 High levels of TB  
treatment-associated catastrophic costs in 
Namibia, an upper middle-income setting 

N. Ruswa,1 K. Ishitile,1 P. Iipinge,1 N. Nandjebo,1 
H. Mungunda,1 H. Shilomboleni,1 J. Amukwaya,1 
I. Katjau,1 D. Maloboka,1 1Ministry of Health and Social 
Services Namibia, National TB and Leprosy Programme, 
Windhoek, Namibia. e-mail: ncruswa@gmail.com

Background: Tuberculosis (TB) is a top public health 
priority in Namibia which is ranked among the top 30 
countries with the highest high TB burden. The country 
is considered an Upper Middle-Income country by the 
World Bank, yet it has the second highest Gini coeffi-
cient, a measure of income inequality. We present the 
results of the first-ever TB patient cost survey in Na-
mibia.
Design/Methods: In a cross-sectional survey of a sam-
ple of TB patients in nine regions across the country, 
survey questionnaires were administered electronically 
in Kobotoolbox by trained healthcare workers. Patients 
were interviewed on cost, time loss, coping measures 
and asset ownership.
Results: Of the 559 participants interviewed (313 male, 
246 female), 123 (24.3%) had drug-resistant (DR) TB 
and 436 (75.7%) had drug-susceptible (DS) TB. DS-TB 
patients spent on average US$789 on TB-related care per 
episode while MDR-TB patients spent an average of 
US$3,061. Major pre-diagnosis cost drivers were medi-
cal then food costs for DR-TB compared to food costs 
followed by nutritional supplement costs for DS-TB. 
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Post-diagnosis cost drivers for DR-TB were wage hours 
lost, and food and nutritional supplements, yet for DS-
TB patients the main cost drivers were food costs, wage 
hours lost and nutritional supplements costs.
A third (29.1%) of the TB patients in the survey reported 
having taken a loan/borrowed as a coping mechanism to 
defray TB costs and 14.6% sold their assets/properties. 
Other reported social consequences included social ex-
clusion in 166 (29.7%), food insecurity in 147 (26.3%), 
lost formal employment in 75 (13.4%), children drop-
ping out of school in 13 (2.3%) and divorce/separation 
in 12 (2.1%). Catastrophic costs (>20% of income) were 
experienced by up to 82.2% of households.
Conclusions: Despite the country having a generally 
high income, TB patients in Namibia experience dispro-
portionally high costs and income. This necessitates the 
prioritization of social protection mechanisms for TB 
patients.

EP02-1017-15 Impact of a conditional cash 
transfer programme on TB incidence, 
mortality and case-fatality rate in a cohort  
of low-income individuals in Brazil 
D. Rasella,1 G. dos Santos de Jesus,1 P. Scaff,2 
1Federal University of Bahia, CIDACS, Salvador, Brazil, 
2Federal University of Bahia, CIDACS, São Paulo, Brazil. 
e-mail: davide.rasella@gmail.com

Background: Tuberculosis (TB) is considered a disease 
related to poverty, in fact, a higher burden of TB is of-
ten observed in populations with low socioeconomic 
status. During the COVID-19 pandemic, a substantial 
increase in the global TB burden caused by disruption of 
TB health services and increased poverty was predicted. 
Therefore, social interventions such as conditional cash 
transfers(CCT) can be effective in mitigating the effect 
of the pandemic on TB. 
We estimated the effect of PBF on TB incidence, mortal-
ity, and fatality rate using a national cohort of 53 mil-
lion individuals.
Design/Methods: .We analyzed individuals who entered 
the Cohort of 100 Million Brazilians between 2004-2015 
and compared BFP beneficiaries and non-beneficiaries. 
We used multivariate Poisson regressions, adjusted for 
all relevant demographic and socioeconomic variables, 
and weighted with inverse probability of treatment 
weight (IPTW). We also perform a wide range of strati-
fications and sensitivity analyses.
Results: Exposure to PBF was associated with lower 
rates of TB incidence (RR:0.59, 95% CI:0.58-0.60) and 
mortality rates (RR:0.69,95% CI:0.65-0.73), was posi-
tively associated with a decrease in TB case fatality rates 
– although not statistically significant. 
Individuals from historically neglected ethnic groups, 
indigenous peoples and blacks had a greater impact of 
the PBF on the incidence compared to whites,(RR:0, 37 
indigenous; RR:0.58 black and RR:0.67 white) on mor-

tality, the discrepancy between the ethnicity was even 
higher, RR:0.35 indigenous versus RR:0.83 white. Indi-
viduals living in extreme poverty had a greater impact of 
the PBF compared to less poor, (RR:0.49 versus RR:0.95 
for incidence; RR:0.60 versus RR:1.00 for mortality and 
RR:0.80 versus RR:0.92 for fatality rate).
Conclusions: CCT can significantly reduce tuberculosis 
incidence and mortality, especially in extremely poor 
populations, by decreasing the unequal distribution of 
the TB burden in the most vulnerable populations, es-
sential at this time with the dramatic increase in global 
poverty due to the COVID-19 pandemic.

EP02-1018-15 Catastrophic cost from 
symptom onset to treatment initiation  
of drug-susceptible and drug-resistant  
TB in India: Implications for policy 

S. Chatterjee,1 P. Das,1 G. Bhambure,1 
A. Vassall,2 1George Institute for Global Health, 
Research, New Delhi, India, 2London School of 
Hygeine and Tropical Medicine, Global Health 
and Development, London, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: schatterjee@georgeinstitute.org.in

Background: Indian government provides free diagnosis 
and treatment for TB, but studies have shown that a sig-
nificant proportion of people with TB face catastrophic 
cost during TB treatment. Most studies have not disag-
gregated costs in different phases of treatment; however, 
for planning social protection measures, it is important 
to understand in which phase of treatment people with 
TB are experiencing catastrophic cost. In this study, we 
filled this knowledge gap.
Design/Methods: 1482 people with drug-susceptible TB 
and 149 people with drug-resistant TB from four Indian 
states were interviewed at the beginning and end of their 
treatment to understand costs incurred in pre-treatment 
(i.e., from TB symptom onset to treatment initiation), 
intensive and continuation phases of treatment. 
Costs were calculated using WHO’s guidelines on TB 
patient cost surveys. Catastrophic cost in each phase 
was defined as treatment cost in that phase ≥20% of pre-
TB annual household income.
Results: Average delay from symptom onset to drug-
susceptible TB diagnosis was 9 weeks while the same 
for drug-resistant TB was 14 weeks. During this period, 
people with symptoms of TB visited several providers 
before they were diagnosed (Figure 1) and spent money 
on consultations, medicines, diagnostics, travel expens-
es. 19%-21% people with drug-susceptible TB faced 
catastrophic cost in pre-treatment period while another 
11% faced catastrophic cost during treatment period. 
32% people with drug-resistant TB faced catastrophic 
cost in pre-treatment phase. Indian government provides 
INR 500 per month as direct benefit transfer to all reg-
istered people with TB for nutritional support, however, 
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our study shows 6%-8% participants received this ben-
efit in intensive phase and 45% in continuation phase of 
treatment.

Figure 1. Treatment pathway in the pre-treatment 
phase for people with TB in urban slum areas (N=521).

Conclusions: As majority of catastrophic cost was in-
curred in pre-treatment phase and government benefits 
were not received on time, we strongly advocate for mea-
sures to reduce costs incurred in the pre-treatment phase 
and better management of direct benefit transfer.

EP03 DR-TB New Developments

EP03-1019-15 Anti-tuberculosis drug 
susceptibility of multidrug-resistant 
Mycobacterium tuberculosis in Japan:  
2019–2022 

K. Chikamatsu,1 A. Takaki,1 A. Aono,1 Y. Igarashi,1 
Y. Murase,1 S. Mitarai,1,2 1The Research Institute of 
Tuberculosis, Japan Anti-Tuberculosis Association, 
Department of Mycobacterium Reference and Research, 
Kiyose, Japan, 2Nagasaki University Graduate School of 
Biomedical Sciences, Basic Mycobacteriosis, Nagasaki, 
Japan. e-mail: chikamatsu@jata.or.jp

Background: Recently, the foreign born TB patients with 
relatively high potential of multidrug-resistant tubercu-
losis (MDR-TB) are increasing in Japan. MDR-TB col-
lected over Japan in 2019–2022 were investigated for the 
drugs susceptibilities including linezolide (LZD), beda-
quiline (BDQ) and delamanid (DLM), and genetic inter-
relations.
Design/Methods: Eighty-five strains diagnosed as 
MDR-TB were collected from 21 hospitals in Japan. 
Drug susceptibility testing was performed by minimal 
inhibitory concentration (MIC) using broth microdilu-
tion method US CLSI M24 3rd ed. In parallel, whole-ge-
nome sequence analysis was performed for each isolate 
using NextSeq (Illumina), and genome-wide SNP-based 
linkage was analyzed using MTBseq.

Results: The MIC90 (μg/mL) are as follows; isoniazid 
(INH): 32, rifampicin (RIF): >64, rifabutin (RBT): 16, 
ethambutol: 16, amikacin: >64, kanamycin (KM): >64, 
capreomycin: 32, levofloxacin (LVFX): 8, moxifloxacin 
(MFLX): 2, ofloxacin (OFLX): 8, LZD: 1, BDQ: 0.125, 
DLM: 0.06, respectively. Drug resistance rates estimated 
by MIC breakpoints are as follows; RBT: 83.5%,KM: 
17.6%, LVFX: 37.6%, LZD: 2.4%, BDQ: 16.3%. Also 
2 strains showed MIC 4 μg/ml for DLM. 16.5% of RIF-
resistant strains showed the MIC for RBT less than 0.5 
μg/ml. Comparing the MICs of three fluoroquinolones, 
MFLX, LVFX and OFLX were lower in that order. A 
total of three extensively drug-resistant M. tuberculosis 
was identified. One strain had resistance both to BDQ 
and DLM. The genomic linkage analysis did not iden-
tify any suspected direct transmission of MDR-TB in 
this population.
Conclusions: As LZD, BDQ and DLM showed high 
MICs in several isolates, MIC measurement was consid-
ered necessary before use for MDR-TB treatment.

EP03-1020-15 Performance evaluation of 
ExiStation AccuPower TB & MDR Real-Time 
PCR Kit: the experience of Kazakhstan 

N. Zhabykbayeva,1 L. Chingissova,1 B. Toxanbayeva,1 
N. Takenov,1 A. Tolemissova,2 1National Scientific 
Center of Phthisiopulmonology, National Reference 
Laboratory, Almaty, Kazakhstan, 2Lifemedholding 
Kazakhstan, Administration, Almaty, Kazakhstan. 
e-mail: zhabykbayevanurila@gmail.com

Background: Diagnosing of drug-resistant TB is essen-
tial for the establishment of a therapeutic strategy. Sev-
eral assays based on PCR are available for diagnosing 
tuberculosis, including drug-resistant forms. 
We report of our experiences in evaluating the perfor-
mance of the AccuPower® TB&amp;MDR and Accu-
Power® XDR-TB kit that were implemented at NRL, 
Kazakhstan.
Design/Methods: In total 358 clinical Mycobacterium 
tuberculosis isolates from national TB center were ana-
lyzed with the AccuPower® TB&amp;MDR and Accu-
Power® XDR-TB Real-Time PCR Kit and MGIT 960. 
Discrepant results of tests were confirmed by sequenc-
ing.
Results: Sensitivity and specificity of AccuPower® 
TB&amp;MDR and AccuPower® XDR-TB for cul-
tured isolates were 94.9% and 95.72% for Rifampicin 
resistance, 79.8% and 96.3% for Isoniazid resistance, 
82.4% and 97.6% for fluoroquinolone resistance, and 
69.2% and 98.7% for second-line injectable drug resis-
tance. The sensitivities of each drug were equivalent to 
other molecular DST methods. The efficiency of detect-
ing drug-resistant tuberculosis among patients with a 
negative smear microscopy was 69.6% versus 43.2% at 
MGIT. In this study we also founded that AccuPower® 
TB&amp;MDR and AccuPower® XDR-TB test can de-
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tect MDR-TB in in isolates with the low level resistance-
associated mutations which were missed by phenotypic 
method.
Conclusions: Based on these results, AccuPower® 
TB&amp;MDR and AccuPower® XDR-TB Real-Time 
PCR Kit-A can be used in routine practice to detect 
MDR-TB and pre-XDR-TB.

EP03-1021-15 Descriptive analysis of 
mutations associated with TB drug resistance 
in Peru 

D. Santos-Lázaro,1 Z.M. Puyén,1 J. Coronel,2 
A.N. Vigo,1 V.V. Cotrina,1 D.A. Moore,3 1Instituto 
Nacional de Salud, Laboratorio de Referencia Nacional de 
Micobacterias, Lima, Peru, 2Universidad Peruana Cayetano 
Heredia, Laboratorio de Investigación y Desarrollo, Lima, 
Peru, 3London School of Hygiene & Tropical Medicine, 
Faculty of Infectious and Tropical Diseases, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: zpuyeng@gmail.com

Background: Peru is considered among the 30 countries 
with the highest burden of multidrug-resistant tubercu-
losis (MDR-TB) worldwide. The study aims to describe 
the prevalence of mutations associated with antituber-
culosis resistance in Peru.
Design/Methods: 585 representative strains of pheno-
typically drug-resistant Mycobacterium tuberculosis 
stored at the National Institute of Health of Peru be-
tween 2015-2018 were selected. Strains were whole ge-
nome sequenced on Illumina HiSeq 2500 instruments at 
the University of Oxford. Genotypic drug susceptibility 
test was performed for rifampicin, isoniazid, ethambu-
tol, streptomycin, pyrazinamide, levofloxacin, moxi-
floxacin, amikacin, kanamycin, capreomycin, ethion-
amide, delamanid and linezolid. Resistance-associated 
variants were identified with TBProfiler v4.1.1 using the 
catalogue of mutations published by the World Health 
Organization (WHO). Most frequent mutations were 
stablished as those found in at least 10 strains.

Figure 1. Most frequent mutations determined on 
Peruvian Mycobacterium tuberculosis strains for 11 
antituberculosis drugs, 2015-2018. Numerical values 
represent the number of  strains where each mutation 
has been found.

Likewise, mutations not included in the WHO cata-
logue were defined as “no data” being 14% (23/170). 
20 mutations were set as most frequent (Figure 1). 53 
isoniazid-monoresistant TB (HR-TB), 32 rifampicin-
monoresistant TB (RR-TB), 348 MDR-TB and 50 pre 
extensively drug-resistant TB (Pre-XDR-TB) strains 
were obtained. Mutations showed a constant prevalence 
pattern throughout the analyzed years. Common and 
rare mutations were more prevalent in the political cen-
ter of Peru (Lima and Callao).
Conclusions: In Peru, there is a high variability of mu-
tations associated with resistance to first- and second-
line drugs. however, there is a limited number of highly 
prevalent mutations driving resistance to the main anti-
tuberculosis drugs, except for delamanid and linezolid. 
In addition, mutations are centralized in the capital of 
Peru.

EP03-1022-15 Precision diagnosis to  
detect drug-resistant TB in a high TB  
burden setting 

A. Tiwari,1 P. Jayaswal,1 S. Banerjee,2 J. Kurasam,2  
A. Sharma,3 S. Hingane,2 1AarogyaAI Innovations 
Pvt. Ltd., Management, Bangalore, India, 2AarogyaAI 
Innovations Pvt. Ltd., Research and Development, 
Bangalore, India, 3AarogyaAI Innovations Pvt. Ltd., 
Technology, Bangalore, India.  
e-mail: avlokita@aarogya.ai

Background: Drug resistant Tuberculosis (DR-TB) 
threatens to erase the global progress made towards 
eliminating TB. Existing phenotypic and genotypic drug 
susceptibility tests (DST) procedures have many limita-
tions including high turnaround time, low accessibility, 
and none of these tests are exhaustive. AarogyaAI® has 
developed a genomics based, Artificial intelligence-pow-
ered diagnosis tool for DR-TB. 
The input required is the sequencing data from the pa-
tient specimen, and the output is the drug report with 
the drug sensitivity status of the antibiotics used for 
treating TB.
Design/Methods: Mycobacterium tuberculosis (M. tb) 
H37Rv (NC_000962.3) genome was used as the stan-
dard genome for aligning high quality sequence reads 
using the proprietary AarogyaAI® algorithm (trained on 
7000 WGS M. tb data). 
In case of sputum samples, a list of all microbial agents 
present were prepared and reads aligning to M. tb were 
taken for further drug resistance analysis. A variant call-
ing protocol, part of the algorithm, was applied to these 
filtered reads.
Low quality variants were marked separately, remaining 
variants detected in the aligned reads are parsed by the 
AarogyaAI® machine learning algorithm. The algorithm 
considers the reference mutations standardised by the 
World Health Organisation (June 2021), NIAID, CARD, 
CRyPTIC as well as its own learning from training.
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As an output, the algorithm generated the DR status 
against 19 anti-TB drugs and the microbial diversity de-
tected in the samples.
Results: The gDST results obtained for each dataset was 
compared with corresponding pDST results to check 
for concordance. A summary of the features offered by 
AAICARETM-TB has been tabulated above.

Serial No. Noticeable feature Output/application

I. Patient specific DST report Pipeline generates a patient-specific DST report 
for 19 anti-TB drugs.

II. Culture-free approach
Slow growth rate of M. tb takes higher time for 
pDST and removing a culture step can reduce 
the total time taken for the analysis.

III. Whole genome coverage

Pipeline offers an entire genome analysis 
that includes detection of resistance-causing 
mutations lying outside
the genomic regions targeted by the probe-
based methods.

IV.
Nontuberculous 
mycobacteria (NTM) 
detection

Pipeline separately analyses the reads that do 
not align to M.tb, which allows the detection 
of NTM.

V. Hetero-resistance detection

The output provides co-infections and hetero-
resistance reports which can guide a patient 
specific treatment
regimen.

VI. Microbial Diversity

Pipeline separately analyses the reads that do 
not align to M.tb, which allows identification of 
the microbial
diversity in the sample.

VII. Quality control The pipeline comprises a quality control report

Conclusions: Overall, our gDST test results have shown 
significantly high levels of concordance with pDST re-
sults, thus reinforcing the credibility of our tool. Based 
on the unique features listed above and the credibil-
ity analysis performed, AAICARE™-TB seems to be a 
promising asset for surveillance and elimination of DR-
TB, globally.

EP03-1023-15 Isoniazid resistance 
pattern among pulmonary TB patients in 
Bangladesh: An exploratory study 

S.M.M. Rahman,1 R. Nasrin,1 P. Samina,2 T. Rahman,1 
M.K.M. Uddin,1 M.J. Hasan,1 A.S.S. Adel,1 S. Ahmed,1 
P.K. Modak,3 M.A.H. Salim,4 S.M.I. Mohsin,5 S. Banu,1 
1icddr,b, Infectious Diseases Division, Dhaka, Bangladesh, 
2MacMaster University, Health Policy, Ontario, Canada, 
3National Tuberculosis Control Programme (NTP), 
Training, Dhaka, Bangladesh, 4National Tuberculosis 
Control Programme (NTP), USAID STAR Program, 
Dhaka, Bangladesh, 5USAID-Bangladesh, Office of 
Population, Health, and Nutrition, Dhaka, Bangladesh. 
e-mail: smmazidur@icddrb.org

Background: In many high tuberculosis (TB) burden 
countries including Bangladesh, most of the research 
and policy efforts are predominantly focused on mul-
tidrug-resistant TB (MDR-TB) and rifampicin (RIF) 
resistance. For this reason, many TB patients with RIF 
sensitive but isoniazid (INH) resistant (Hr-TB) remain 
undiagnosed and do not receive appropriate treatment. 

In this study, we aimed to explore the INH resistance 
pattern and its impact on the treatment outcome in Ban-
gladesh.
Design/Methods: We conducted this study in nine pub-
lic-private TB Screening and Treatment Centers located 
in Dhaka, Chittagong, and Sylhet divisions. Sputum 
samples from 1084 Xpert positive pulmonary TB pa-
tients were collected between April, 2021 to December, 
2022, and subjected to culture in Lowenstein–Jensen me-
dium. Drug susceptibility testing (DST) was performed 
on culture positive isolates against INH, RIF, ethambu-
tol, kanamycin, levofloxacin, and moxifloxacin. The pa-
tients were followed-up to assess the outcome without 
interfering the current treatment modality.
Results: Among the available DST results of 845 isolates, 
overall resistance rate of any INH was 6% (51/845) (95% 
CI, 4.4-7.9) in all cases. The rate was significantly high-
er in retreated cases (21.7%, 15/69; 95% CI, 12.2-35.9) 
compared to new cases (4.6%, 36/776; 95% CI, 3.2-6.4) 
(p <0.001). The rate of Hr-TB was 3.9% (33/845) (95% 
CI, 2.7-5.5), which was almost double compared to the 
MDR-TB rate (2.1%; 95% CI, 1.3-3.4) found in the cur-
rent study. 
Although there were no significant differences on the 
treatment outcome but the death rate was higher among 
Hr-TB cases (6.1%; 95% CI, 0.7-21.8) compared to drug 
sensitive TB cases (1.8%; 95% CI, 0.9-3.0) (p=0.083).
Conclusions: This study shows that there is a high prev-
alence of Hr-TB in Bangladesh but the patient remains 
undetected with the current policy in practice, which 
emphasizes the importance of adopting molecular tools 
at national level for rapid detection of INH resistance 
and to ensure appropriate therapy.

EP03-1024-15 Impact of using GeneXpert 
testing as a WHO rapid diagnostic test for TB 
case notification: Experience from Karonga 
District Hospital, Malawi 
S. Chitsulo,1 M. Mmanga,2 T. Mwenyenkulu,2  
Y. Gumulira,3 G. Talama,4 H. Nyirenda,1 D. Sibale,1  
H. Kanyerere,2 K. Mbendera,2 J. Mpunga,2  
M. Chisale,5 1Malawi Ministry of Health, Karonga District 
Hospital, Lilongwe, Malawi, 2Malawi Ministry of Health, 
National TB/Leprosy Elimination Program, Lilongwe, 
Malawi, 3CHAI-Malawi, Infectious Diseases, Lilongwe, 
Malawi, 4Partners in Hope-Malawi, Clinical, Lilongwe, 
Malawi, 5Mzuzu University, Microbiology, Mzuzu, Malawi. 
e-mail: asamchitsulo@gmail.com

Background and challenges to implementation: Malawi 
is among the 30 WHO-identified high TB/HIV burden 
countries. One of the End TB Strategy targets is to en-
sure that all patients notified with TB are tested with a 
WHO-recommended rapid test (WRD) as the initial test 
by 2025. 
Despite 2020 marking a decade since the first WRD was 
recommended, only 33% of people diagnosed with TB 
received a WRD.In 2017, Karonga district hospital no-
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tified 118 TB patients but only 31% had WRD due to 
poor referral system and coordination among provid-
ers.
Intervention or response: Malawi released its national 
guideline in 2018 which indicated that all notified TB 
cases should have a WRD result.Karonga district hospi-
tal was one of the facilities that were trained on the new 
updates and started implementing in the 4th quarter of 
2018 to date.Monitoring and evaluation initiatives were 
intensified to improve on recording and reporting as 
well as sensitizing all providers during ongoing morning 
meetings and CPD presentations to make sure that all 
TB patients are referred for WRD test.Onsite quarterly 
supportive supervision and mentorship by the national 
and zone supervisors were conducted to TB officers, cli-
nicians and nurses.
Results/Impact: The results in Table 1 show an increase 
in the notified TB cases done by Gene expert, for those 
with HIV negative it has moved from 16% in 2017 to 
91% in 2022, while for HIV positive it has tremendously 
increased from 50% in 2017 to 97% in 2022. Most HIV 
positive cases were tested on expert than those with HIV 
negative.

Table 1. Case notification with WRD.

Conclusions: Karonga district hospital has shown that 
it is feasible to achieve the set targets using WRD test 
for all TB cases by 2025. This was done through capac-
ity building, improvement of M$E initiatives,good co-
ordination and continuous onsite mentorship and sup-
portive supervision. Other facilities can learn from what 
Karonga hospital has achieved for a period of 3 years.

EP03-1025-15 Fluorescent quantitative 
urine lipoarabinomannan strip for rapid TB 
diagnosis in adults without HIV: An antigen 
diagnostics study 

Z. Huang,1 H. Huang,1,2 L. Xia,1 X. Liu,1 J. Hu,3 
W. Kang,4 Y. Fang,4 W. Sha,4 Y. Xiong,3 S. Lu,1 
X. Fan,2 1The Third People’s Hospital of Shenzhen, National 
Clinical Research Center for Infectious Disease, Shenzhen, 
China, 2Fudan University, Shanghai Public Health Clinical 
Center, Shanghai, China, 3Nanchang University, Jiangxi-
OAI Joint Research Institute, Nanchang, China, 4Tongji 
University, Shanghai Pulmonary Hospital, Shanghai, China. 
e-mail: Huang.zhen@outlook.com

Background: Tuberculosis (TB) remains a major un-
derdiagnosed public health threat worldwide. Although 
analyzing lipoarabinomannan (LAM) in urine can aid in 
TB diagnosis, its performance is unsatisfactory, particu-

larly for those without HIV. Our study aim was to evalu-
ate whether novel test strips, enhanced with ultrabright 
fluorescent probes, can improve TB diagnosis.
Design/Methods: We developed a novel fluorescent 
lateral flow strip by employing the quantum dots nano-
beads (QBs) probe and a portable reader for point-of-
care quantifying LAM in urine samples. The newly de-
veloped assay was evaluated by testing archived urine 
collected from two hospitals and one university from TB 
and non-TB patients and healthy. Wilcoxon rank-sum 
tests were used to compare Urine-LAM signals between 
TB classifications.
Results: The proposed assay (Fig.1a) can detect as low as 
0.05 ng/μL LAM in urine (Fig. 1b) and accurately identify 
mycobacterium tuberculosis and BCG and several 
slowly growing mycobacteria that cause disease (Fig. 1c) 
during 15 min. The novel strip detected 50% (32/64) of 
microbiologically confirmed TB cases and 58% (14/24) 
of clinically diagnosed TB (CDTB) cases (Fig. 1d), 
which showed a pool-sensitivity of 52% (95% CI, 41% 
- 63%). All (25/25) healthy control (HC) and 53 of 56 
other diseases (OD) patients show negative urine LAM 
test (Fig. 1d), indicating the 96% (95% CI, 90% - 99%) 
specificity of the novel assay. By combining the AFB-
Smear test with the urine LAM test, the TB diagnosis 
rate in this study population could be increased to 77% 
(95% CI, 66% - 85%), with specificity slightly decreased 
to 91% (95% CI, 78% - 97%) (Fig. 1e).

Conclusions: The ultrabright fluorescent probes en-
hanced urine LAM strip shows promise to increase the 
identification of adult TB patients without HIV. By us-
ing both AFB-Smear and urine-LAM assay in clinical 
practice, it is possible to improve non-HIV TB diagnosis 
efficiency in low-resource settings.
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EP03-1026-15 TrueNat, an effective 
diagnostic tool for detecting drug-resistant 
TB: A case study from the TB LON 1 and 2 
Projects 

C. Igwetu,1 S. Useni,1 N. Nwokoye,1 S. Balogun,1 
A. Babayi,1 C. Anyaike,2 B. Odume,1 1KNCV Nigeria, 
Technical Department, Federal capital territory Abuja, 
Nigeria, 2National Tuberculosis, Leprosy and Buruli 
Ulcer Control Programme, Public Health, Wuse, Nigeria. 
e-mail: cigwetu@kncvnigeria.org

Background and challenges to implementation: Drug-
resistant Tuberculosis in Nigeria is a growing concern, 
and it poses a significant challenge to TB control efforts. 
According to the 2022 global TB report, there is a high 
prevalence of DR-TB with an estimated 33,000 cases but 
only 15,000 cases were reported. 
The actual number of DR-TB cases in the country is 
likely higher as many cases go undiagnosed or unre-
ported. Nigeria adopted Xpert MTB/RIF assay in 2016 
as the first-line test for TB diagnosis & the detection of 
DR-TB. 
However, some challenges including limited coverage 
& irregular power supply made it difficult for the coun-
try to derive maximum benefit from the utilization of 
Xpert MTB/RIF assay for DR-TB diagnosis. In 2020, 
The World Health Organization recommended Truenat 
MTB-RIF Dx as a rapid molecular assay for TB diag-
nosis and detection of Rifampicin resistance. Nigeria 
adopted its use in 2021. 
This paper aims to project TrueNat as an effective diag-
nostic tool for DR-TB detection.
Intervention or response: In November 2021, The US-
AID funded TB LON 1&2 Project through KNCV Ni-
geria introduced 28 Truenat machines across 11 high 
burdened sites in the 14 supported states of the project. 
Laboratory health workers were trained on the opera-
tional guidelines & procedures of Truenat and provided 
the National Recording & Reporting tools for data col-
lection and collation.
Results/Impact: The chart below captures data from 
January-December 2022 across all 14 states in the proj-
ect. At 100% optimal functionality, the Truenat con-
tributed 4% of the total DR-TB yield while Gene Xpert 
contributed 3%. 

Figure.

Conclusions: Truenat contributed 4% of the DR-TB 
case detection owing to its easy-to-use nature & acces-
sibility to hard-to-reach areas. There is a need for in-
creased investment in diagnostic tools like the TrueNat 
machine across TB high burdened countries to bridge 
the gap in access to DR-TB diagnosis and treatment.

EP03-1027-15 A pilot study of detecting 
latent TB infection with a breath test using 
mass spectrometer 

L. Fu,1,2 G. Deng,3 H. Chen,4 1Shenzhen Third 
People’s Hospital, Division Two of Pulmonary Diseases 
Department, Shenzhen, China, 2National Clinical 
Research Center for Infectious Disease (Shenzhen), 
Shenzhen, China, 3Shenzhen Third People’s Hospital, 
National Clinical Research Center for Infectious Disease, 
Southern University of Science and Technologny, 
Division Two of Pulmonary Diseases Department, 
Shenzhen, China, 4Breax Laboratory, PCAB Research 
Center of Breath and Metabolism, Shenzhen, China. 
e-mail: flk1981@qq.com

Background: One-fourth of the world’s population may 
develop active tuberculosis (ATB) due to Mycobacteri-
um tuberculosis (M.tb) infection. However, there is cur-
rently no widely accepted method for diagnosing latent 
tuberculosis infection (LTBI). 
Immunodiagnostic tests can detect LTBI, but cannot 
differentiate between LTBI and ATB. Meanwhile, the 
breath test can diagnose ATB, but has not been evalu-
ated for LTBI diagnosis. 
This study explores the potential of high-pressure pho-
ton ionization time-of-flight mass spectrometry (HP-
PI-TOFMS) in detecting volatile organic compounds 
(VOCs) in exhaled breath for LTBI diagnosis.
Design/Methods: The study enrolled 185 LTBI subjects 
and 129 healthy controls (HC). Participants were ran-
domly split into three groups for model construction, 
internal validation, and model-blinded testing. Data 
produced by HPPI-TOFMS underwent noise reduction, 
baseline correction, and feature extraction. A total of 
1,500 ion features in the mass-to-charge (m/z) range of 
20 to 320 were extracted, and features without signifi-
cant differences were excluded. The top ten VOC ions 
were selected for LTBI detection.
Results: The LTBI detection model based on breath test 
via HPPI-TOFMS had a sensitivity of 91.1% (83.2%-
98.9%) and a specificity of 87.2% (76.7%-97.7%), with 
an area under the curve (AUC) of 0.967 (0.930-1.0007). 
The top eight VOC ion combinations were selected 
based on the model feature importance coefficient.
Conclusions: The study suggests that a breath test via 
HPPI-TOFMS could be a noninvasive, simple, and fast 
method for LTBI diagnosis, especially in screening large 
populations for LTBI. However, further studies with a 
larger sample size are necessary before clinical applica-
tion.
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Figure 1. The performance of  the LTBI model, and the 
detection power and intensity analysis of  the top eight 
VOC ions ROC in validation and test sets (a). The LTBI 
detection power of  top eight selected VOC ions in test 
set (b). The intensity distribution of  the top eight VOC 
ions in all participants’ breath samples (c).

EP04 TB Comorbidities

EP04-1028-15 Glycated haemoglobin levels 
in a cohort of patients with drug-susceptible 
TB, during and after treatment 

F. Nabeemeeah,1 K. Otwombe,1 P. Abraham,1 
M. Setlaleleng,1 S. Dubazana,1 D. Chetty,1 
N. Crowther,2 N. Mabasa,1 E. Variava,3 J. George,4 
T. Snyman,4 N. Martinson,1 1University of the 
Witwatersrand, Perinatal HIV Research Unit, Johannesburg, 
South Africa, 2University of the Witwatersrand, National 
Health Laboratory Services, Johannesburg, South Africa, 
3University of the Witwatersrand, Department of Internal 
Medicine, Tshepong Hospital, Johannesburg, South 
Africa, 4University of the Witwatersrand, Chemical 
Pathology, Johannesburg, South Africa. 
e-mail: martinson@phru.co.za

Background: TB and diabetes mellitus (DM) are leading 
causes of death in South Africa (SA). HbA1c is diag-
nostic for DM but there is concern about its accuracy in 
TB patients. Our objective was to compare in newly di-
agnosed TB patients HbA1c results with random, fast-
ing and 2hour glucose(2hPG) following an oral glucose 
load.
Design/Methods: This prospective cohort recruited 
adults aged 25-65 years old with DSTB (diagnosed on 
Xpert MTB/RIF Ultra and mycobacterial culture) be-
tween February 2019-March 2022 who had taken ≤4 

doses of anti-TB treatment(ATT). Blood was tested for 
NGSP-certified HbA1c, RPG, and the following day, 
FPG and 2hPG in those who were not known diabetics. 
This testing schema was repeated at months 1(M1) and 
3(M3) of ATT, and a month after ATT.
Results: Of 59 patients whose median age was 36 years 
(IQR:31-45); median BMI 20.0kg/m2 (IQR:17.6-23.1); 
66.1% were men; and 45.8% were living with HIV. Eight 
self-reported DM; their median HbA1c was 10.95% 
(IQR:10.23-12.92) and RPG:14.45 mmol/l (IQR:8.85-
20.00). 
Eight had no prior history of DM, yet their baseline 
HbA1c was ≥6.5% but all their RPGs were normal, 
3/8 had FPG ≥7.0mmol/l, and an additional 2/8 had 
2hPGs ≥7.8mmol/l. Thirty-two had pre-DM(HbA1c 
5.7-6.4mmol/l), but their RPGs were ≤11.1mmol/l, FPGs 
were ≥7.0mmol/l in only 1/32 and 2hPG was ≥7.8mmol/l 
in 7/32. 
Finally, 11/59 had normal HbA1c, RPG and FPG 
results at baseline; 1/11 had 2hPG≥7.8mmol/l which 
normalised by M1 (Table). Of 40 with an elevated 
baseline HbA1c and no prior history of DM, nine had 
impaired glucose tolerance which resolved in all by the 
end of TB treatment.

Conclusions: Definitive diagnosis of DM in newly di-
agnosed patients with TB is difficult. HbA1c appears 
to over-diagnose diabetes and pre-diabetes. FPG and/
or 2h-PG may be better screening tests for DM at TB 
diagnosis and definitive DM should be confirmed once 
TB is cured.
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EP04-1029-15 The effect of underweight  
and overweight on mortality and disease 
severity among patients with pulmonary TB 

J. Min,1 J.S. Kim,2 H.W. Kim,2 S.S. Lee,3 J.S. Park,4 
H.-K. Koo,3 1Seoul St. Mary’s Hospital, The Catholic 
University of Korea, Division of Pulmonary and Critical 
Care Medicine, Seoul, Republic of Korea, 2Incheon St. 
Mary’s Hospital, The Catholic University of Korea, 
Division of Pulmonary and Critical Care Medicine, Seoul, 
Republic of Korea, 3Ilsan Paik Hospital, Inje University 
College of Medicine, Division of Pulmonary and Critical 
Care Medicine, Goyang, Republic of Korea, 4Dankook 
University College of Medicine, Division of Pulmonary 
Medicine, Cheonan, Republic of Korea. 
e-mail: minjinsoo@gmail.com

Background: Poor nutrition increases disease severity 
and mortality in patients with tuberculosis (TB). There 
are gaps in our understanding of the effects of under-
weight and overweight on TB in relation to sex.
Design/Methods: We generated a nationwide TB regis-
try database and assessed the effects of body mass index 
(BMI) on the initial severity and mortality in pulmonary 
TB patients. Six outcomes of interest were TB-related 
symptoms, positive acid-fast bacilli smear test results, 
chest radiographic findings of cavitation and bilateral 
infiltration, and TB-related and non-TB-related deaths. 
Logistic regression was performed to assess the asso-
ciation between BMI (a continuous variable) and each 
outcome. Subgroup analyses of the multivariable logis-
tic regression model were performed in male and female 
patients separately. 
Further sensitivity analysis was conducted to assess the 
impacts of underweight (<18.5 kg/m2) and overweight 
(≥23.0 kg/m2) on each outcome with reference to normal 
weight (18.5-22.9 kg/m2).

Results: Among 9,721 patients with pulmonary TB, the 
mean age was 61.8 years, and 3,544 (36.5%) were female. 
The mean value of BMI was 21.3 ± 3.4; 1,927 (19.8%) 
were underweight, and 3,987 (41.0%) were overweight. 

On the multivariable logistic regression analysis, we 
observed statistically significant negative associations 
between BMI, baseline severity indices, and mortality. 
On sensitivity analyses, underweight patients had signif-
icantly higher odds of mortality, especially TB-related 
death (adjusted odds ratio [aOR] = 2.057, 95% confi-
dence interval [CI] = 1.546-2.735). 
Overweight patients had a significant protective effect 
on TB-related death in only females (aOR = 0.500, 95% 
CI = 0.268-0.934), whereas its effect on non-TB-related 
death was observed in only males (aOR = 0.739, 95% 
CI = 0.587-0.930).
Conclusions: Underweight was linked to severe presen-
tations and high mortality, whereas overweight had ben-
eficial effects in patients with pulmonary TB. It is neces-
sary to incorporate nutritional assessment at the time of 
TB diagnosis into standard TB care.

EP04-1030-15 Nutritional status of adult  
TB patients in Puducherry, India - a 
community-based, mixed-methods study 

S. Kanagasabapathy,1 D. Peter Pathinathan,2 
K. Vasudevan,3 P. Mathiyalagen,3 P. Ranganadan,4 
G. Sadagopan,5 1WHO Country Office for India, 
WHO NTEP Technical Support Network, Coimbatore, 
India, 2WHO Country Office for India, WHO NTEP 
Technical Support Network, Vellore, India, 3Indira 
Gandhi Medical College and Research Institute, 
Community Medicine, Puducherry, India, 4Sri Balaji 
Vidyapeeth, Pulmonology, Puducherry, India, 5Puducherry, 
Government Chest Hospital, Puducherry, India. 
e-mail: sivagamispm@gmail.com

Background: Undernutrition is a widely prevalent co-
morbidity for tuberculosis disease and mortality in high 
burden countries like India. As per NFHS-4 the overall 
burden of under-nutrition in Puducherry was 21.4%. 
The objective of the study was to assess the nutritional 
status of TB patients diagnosed in Puducherry between 
December 2019 to December 2020 through 1) Dietary 
assessment (72-hour recall), anthropometric measure-
ments (Body mass index (BMI) & Mid-upper arm cir-
cumference (MUAC) and laboratory investigation (Hae-
moglobin (Hb) measurement). It also attempts to ex-
plore the perceptions of various stake holders regarding 
the nutritional care and support for TB patients.
Design/Methods: This sequential mixed-method study 
was conducted in two phases. Phase I was quantitative 
wherein eligible individuals were selected by multi-stage 
sampling technique. A semi-structured, validated ques-
tionnaire was administered for dietary recall. Anthropo-
metrics and lab investigations were simultaneously con-
ducted. Phase II was qualitative wherein twelve IDIs (In-
depth interviews) were conducted among patients and 
providers selected by purposive sampling. Appropriate 
statistical tests were applied to the quantitative data and 
manual content analysis was done for the qualitative 
transcript.
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Results: Based on BMI and MUAC, 50.1% and 63.7% 
were undernourished respectively. 54.8% of the study 
participants had anemia. The mean of average intake of 
calorie and proteins, was 1651±184.58 and 51.42±6.29 
respectively. 
Two themes emerged from manual content analysis: 
1. Nutritional counselling by health staff, 
2. NI-KSHAY Poshan Yojana (NPY- NTEP initiative of 
cash benefits to patients as nutrition support). 
The knowledge, practices and attitude of the interview-
ees on these themes were further categorized from the 
transcripts and analyzed.
Conclusions: One in every two TB patient in Puduch-
erry was under-nourished and anemic. TB patients were 
consuming lesser calories and proteins than the recom-
mended daily allowance. Though there are schemes like 
Nikshay Poshan Yojana additional interventions are 
needed to improve the nutritional status of TB patients.

EP04-1031-15 The impact of vitamin D on TB 
treatment outcomes: A systematic review 

M. Dauphinais,1 L. Steel,2 D. Flynn,3 P. Sinha,1,4 1Boston 
Medical Center, Section of Infectious Diseases, Boston, 
United States of America, 2Cornell University, Division of 
Nutritional Sciences, Ithaca, United States of America, 
3Boston University Chobanian & Avedisian School of 
Medicine, Library and Information Management Education, 
Boston, United States of America, 4Boston University 
Chobanian & Avedisian School of Medicine, Section of 
Infectious Diseases, Boston, United States of America. 
e-mail: madolyn.dauphinais@bmc.org

Background: Persons with tuberculosis (PWTB) fre-
quently have nutritional deficiencies. There has been 
great interest in the role of vitamin D to improve tuber-
culosis (TB) treatment outcomes, but data are conflict-
ing. We conducted a systematic review to explore the 
effects of vitamin D supplementation on TB treatment 
outcomes.
Design/Methods: Following PRISMA guidelines, publi-
cations were identified via PubMed, BIOSIS, CINAHL, 
Cochrane, Embase, LILACS, SciELO, and Web of Sci-
ence (to September, 2022). Only articles published in 
English, Spanish, and French were considered for inclu-
sion. Eligible manuscripts were screened independently 
by two review authors according to inclusion criteria. 
Primary exposure was vitamin D supplementation. The 
primary outcome was TB treatment success and the sec-
ondary outcome was sputum smear conversion at two 
months. We conducted meta-analyses using a random 
effects model.
Results: We found 2 controlled trials (constituting 762 
participants) studying the impact of vitamin D on TB 
treatment outcomes and a total of 10 studies (constitut-
ing 1,408 participants) evaluating the impact of vita-
min D supplementation on sputum smear conversion. 
Compared with placebo, vitamin D supplementation 

was found to have no significant effect on tuberculosis 
treatment success (odds ratio [OR] = 0.77; 95% confi-
dence interval [CI] = 0.00 to 876.63; p = 0.632). Vitamin 
D supplementation did significantly influence sputum 
smear conversion (OR = 1.56; 95% CI = 1.09 to 2.25; 
p = 0.005).
Conclusions: This review shows that vitamin D supple-
mentation does not have a meaningful benefit on tu-
berculosis treatment success but does influence sputum 
conversion. PWTB have numerous nutritional deficits 
which blunt the immune response to TB. We hypoth-
esize that the failure of vitamin D supplementation to 
improve treatment outcomes is because repletion of just 
one nutrient is insufficient to resuscitate the TB immune 
response. Future studies should consider providing mul-
tiple micronutrients and macronutrients to meet the nu-
tritional needs of PWTB.

EP04-1032-15 Alcohol’s effect on TB 
treatment response: A cohort study in the 
Western Cape, South Africa 

S. Malatesta,1 T. Carney,2,3 D. Theron,4 C. Buys,2 
S. Weber,5 M. Farhat,6 C. Horsburgh,1,7 C. Parry,3,2 
L. White,1 R. Warren,2,8 B. Myers,3,9 K. Jacobson,10 
1Boston University School of Public Health, Biostatistics, 
Boston, United States of America, 2South African Medical 
Research Council, Alcohol, Tobacco and Other Drug 
Research Unit, Cape Town, South Africa, 3University 
of Cape Town, Department of Psychiatry and Mental 
Health, Cape Town, South Africa, 4Brewelskloof Hospital, 
Tuberculosis Division, Worcester, South Africa, 
5Boston Medical Center, Section of Infectious Diseases, 
Boston, United States of America, 6Harvard School of 
Public Health, Biomedical Informatics, Boston, United 
States of America, 7Boston University School of Public 
Health, Global Health, Boston, United States of America, 
8Stellenbosch University, Division of Molecular Biology 
and Human Genetics, Tygerberg, South Africa, 9Curtin 
University, Curtin enAble Institute, Perth, Australia, 
10Boston University Chobanian and Avedisian School of 
Medicine, Medicine, Boston, United States of America. 
e-mail: samalate@bu.edu

Background: People who use alcohol (PWUA) may ex-
perience delayed tuberculosis (TB) sterilization during 
treatment. Potential reasons include behavioral factors 
like poor medication adherence or biological mecha-
nisms via alcohol’s impact on alveolar macrophages. 
Documenting sputum conversion for PWUA after ad-
justing for TB medication adherence is a first step to dis-
entangling alcohol’s behavioral and biological effects.
Design/Methods: 305 participants initiated rifampicin-
susceptible TB treatment. Participants provided weekly 
sputum specimens for 12 weeks and had 5-weekdays of 
directly observed therapy. Our outcome was time-to-
culture conversion (TCC), defined as two consecutive 
weeks with no Mycobacterium tuberculosis growth. We 
categorized alcohol exposure into low, moderate, high 
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using the Alcohol use disorders identification test, two-
week Timeline follow-back, and Phosphatidylethanol 
biomarker. We defined 12-week treatment adherence as 
≥80% versus <80%. We fit a cox proportional hazards 
model with adherence as an effect modifier for the as-
sociation between alcohol exposure and TCC, adjusting 
for age, sex, HIV, isoniazid resistance, smoked drug use, 
tobacco use, and baseline culture time to positivity.
Results: Median TCC was 7

Figure 1. Survival curves from cox proportional 
hazards model stratified by adherence. Panel A, <80% 
adherence; panel B, >80% adherence. Line colors 
represent alcohol exposure (black, low; red, moderate; 
blue, high)

(IQR: 6,8) weeks. 72.2% (95%CI: 71.3%, 73.2%) con-
verted by week 10. Participants with < 80% adherence 
and moderate (HR: 2.19, 95%CI: 1.06, 4.52) or high al-
cohol exposure (HR: 3.20, 95%CI: 1.35, 7.67) culture 
converted faster than those with low. This association 
did not hold for participants with ≥ 80% adherence. 
Older age (HR: 0.9, 95%CI: 0.9, 1.0), and a longer 
baseline TTP (HR: 1.7, 95%CI: 1.6, 2.0) were associ-
ated with faster conversion. Participants with high alco-
hol exposure trended to less with HIV, more employed, 
more with normal BMI, less smoking drugs, and lower 
bacterial burden.
Conclusions: For participants with >80% adherence, 
alcohol did not impact sterilization, indicating that 
PWUA can respond to TB therapy. Those with lower 
adherence had better sterilization with higher alcohol 
intake, potentially reflecting unmeasured confounding 
related to better underlying health.

EP04-1033-15 Epidemiology of TB 
multimorbidity in India 

A. Chauhan,1 M. Parmar,2 S. Shukla,3 S. Chauhan,4 
S. Chittiboyina,5 A. Sinha,6 K.C. Sahoo,6 S. G,3 
M. Gorla,3 R. J.D.,7 S. Pati,8 1Public Health Foundation 
of India, Research, New Delhi, India, 2WHO Country 
Office India, Drug Resistant and Latent Tuberculosis, 
New Delhi, India, 3WHO, NTEP Technical Support 
Network, Hyderabad, India, 4WHO, NTEP Technical 
Support Network, New Delhi, India, 5State Training and 
Demonstration Center, Tuberculosis, Hyderabad, India, 
6Indian Council of Medical Research-Regional Medical 
Research Centre, Health Technology Assessment Hub, 
Bhubaneswar, India, 7Ministry of Health and Family 
Welfare, Tuberculosis, Hyderabad, India, 8Indian 
Council of Medical Research-Regional Medical 
Research Centre, Research, Bhubaneswar, India. 
e-mail: arohi.chauhan@phfi.org

Background: Multimorbidity is a recognized public 
health problem globally. Especially low-and middle-in-
come countries such as India, with burgeoning urban-
ization, not only the prevalence of non-communicable 
disease increasing, it is occurring with chronic infectious 
disease. 
One such condition is Tuberculosis (TB) multimorbid-
ity, defined as occurrence of TB with other chronic con-
ditions. A critical knowledge gap exists as to the magni-
tude of TB multimorbidity in India.
Design/Methods: We undertook a longitudinal study 
to identify the prevalence and patterns of multimorbid-
ity among primary care TB patients and its impact on 
the outcomes in Odisha and Telangana states of India. 
A total of 320 patients attending primary care facilities 
in each state were interviewed using a structured multi-
morbidity assessment questionnaire (MAC-PC). 
Multimorbidity patterns (dyad and triad) were identi-
fied for 21 chronic conditions. The study employed 
cross-tabulation and Pearson’s chi-square for analysis.
Results: The prevalence of multimorbidity among TB 
patients was found to be 65%. Most common dyad 
were depression (42.3%) followed by diabetes Mellitus 
(14.1%), hypertension (11.2%), arthritis (9.6%), etc. 
The most common triad (combination of two diseases 
with TB) was diabetes mellitus and depression (7.7%) 
followed by hypertension and depression (7.2%) and hy-
pertension and diabetes mellitus (6.9%). 
A high healthcare expenditure and out-of-pocket expen-
diture was observed among TB multimorbid patients 
compared to those without multimorbidity. 
Around 26.8% TB multimorbid rated their overall health 
as fair to poor whereas among TB patients without mul-
timorbidity, 8% rated their health as fair to poor. This 
was also statistically significant (p<0.05).
Conclusions: We highlight the co-existence of multiple 
chronic conditions with TB. This presents both chal-
lenges (increasing complexity and the impact on health 
services, providers and patients), and opportunities for 
screening in a population already linked to care. 
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It also necessitates re-thinking of models of healthcare 
delivery and requires policy interventions to integrate 
management of other co-morbidities.

EP04-1034-15 Psychosocial support for 
people with TB in healthcare and community 
settings in Sumenep Regency, Indonesia 

N. Nurliyanti,1 T. Hutanamon,2 N. Nuriyani,3 
H. Diatmo,4 1Stop TB Partnership Indonesia, Monitoring, 
Evaluation, and Learning, Jakarta, Indonesia, 2Stop TB 
Partnership Indonesia, Partnership and Development, 
Jakarta, Indonesia, 3Stop TB Partnership Indonesia, 
Program, Jakarta, Indonesia, 4Stop TB Partnership 
Indonesia, Executive Director, Jakarta, Indonesia. 
e-mail: nuri.y@stoptbindonesia.org

Background and challenges to implementation: People 
with TB experience mental health challenges from stig-
ma, side effects, coping with comorbidities and medi-
cal complications, and diminishing or losing income. 
Indonesian TB program stakeholders are ill-equipped to 
provide the quality TB care needed when mental health 
issues are looming on successful program delivery. 
Therefore, Stop TB Partnership Indonesia (STPI) aims 
to accelerate TB elimination amidst the pandemic by 
leveraging psychosocial interventions to support people 
with TB in overcoming negative emotional states and 
cognition during TB care.
Intervention or response: In 2022, In-house training was 
facilitated for the healthcare workers (TB nurses, mental 
health nurses, and doctors) from the 3 Primary Health 
Care (PHC) intervention sites. The healthcare workers 
were trained to integrate TB and mental health servic-
es. In-service training was conducted to ensure that the 
HCWs implemented their learned skills. Besides, com-
munity volunteers (cadres) were recruited and trained to 
be supporters and motivators. Following the training, the 
HCWs provided psychosocial support once the people 
with TB or their families visit the PHC, while the cadres 
conducted a home visit once a week to provide psychoso-
cial support. Once a month, the people with TB and their 
families were also facilitated with a support group.
Results/Impact: The intervention provided support 
to 56 people with TB and their families. Based on the 
measurement of baseline and endline assessment using 
Depression, Anxiety, and Stress Scale 42, there was a 
significant difference in the depression level (p: 0,004), 
anxiety level (0,001), and stress level (0,000). The sup-
port shortened the delay in starting the treatment and 
increased the awareness of the patient to complete their 
treatment.
Conclusions: Providing psychosocial support for people 
with TB and their families in healthcare settings and 
community settings may lead to positive mental health 
outcomes for patients and their families. Well-being may 
increase treatment adherence and affect the immune sys-
tem of people with TB.

EP04-1035-15 Screening hazardous alcohol 
use among people with TB or HIV in Pune, 
India 

A. Pm,1,2 S. Bagchi,1,2 G. Dhumal,1,2 R. Borse,3 
A.L. Kakrani,4 S. Gaikwad,5 N. Abhivant,6 A. Gupta,7 
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India, 3Byramjee Jeejeebhoy Government Medical College 
and Sassoon General Hospitals, Department of Medicine, 
Pune, India, 4Dr. D.Y. Patil Medical College, Hospital and 
Research Centre, Department of Medicine, Pune, India, 
5Byramjee Jeejeebhoy Government Medical College and 
Sassoon General Hospitals, Department of Pulmonary 
Medicine, Pune, India, 6Byramjee Jeejeebhoy Government 
Medical College and Sassoon General Hospitals, 
Department of Psychiatry, Pune, India, 7Johns Hopkins 
University, School of Medicine, Division of Infectious 
Diseases, Baltimore, United States of America, 8University 
of Washington, School of Medicine, Division of General 
Internal Medicine, Seattle, United States of America. 
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Background: Globally, prevalence of alcohol use (AU) 
among people with tuberculosis (PWTB) and people 
with HIV (PWH) is very high. In India, AU is one of the 
known risk factors associated with poor Tuberculosis 
(TB) and HIV treatment outcomes. 
However, data on Hazardous Alcohol Use (HAU) is un-
available in the health system. In this study, we assess 
the prevalence of HAU among PWTB and PWH in pro-
grammatic settings in Pune, Maharashtra, India.
Design/Methods: Cross-sectional assessment of HAU 
was done among adult (≥ 18 years) PWTB or PWH us-
ing WHO recommended Alcohol Use Disorder Identifi-
cation Test -C (AUDIT-C) to assess the intensity of AU. 
We classified the AU as HAU if the AUDIT-C score was 
≥ 4. The study was conducted between September 2022 
and March 2023 in TB and HIV clinics of tertiary care 
public health facilities in Pune.
Results: Overall, 570 PWTB (327 males, 243 females) and 
3375 P WH (1743 males, 1625 females, 7 transgender) at-
tending TB and HIV treatment clinics were screened for 
AU. None of the females were reported AU. The preva-
lence of AU among males was 45.6% (CI: 40.1-51.1) and 
18.3% (CI: 17-20.1) in PWTB and PWH respectively. 
The median age of AU among PWTB is 40 years (IQR: 
34-45) and PWH is 43 years (IQR: 36-51). The overall 
prevalence of HAU was 72.9% (CI: 67.9-77.2), 90.6% 
(CI: 84.2-95.1) among PWTB and 63.5% (CI: 57.1-69.4) 
among PWH. Age group of 46-60 reported the highest 
prevalence of HAU (76%, CI: 67.5-83.2).
Conclusions: Given the very high prevalence of AU 
among males, mandatory screening for HAU among 
PWTB and PWH in India is needed for initiation of 
early counselling and better TB and HIV treatment-
outcomes.
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EP04-1036-15 Screening for HIV among 
persons with TB: Lessons from engaging 
non-orthodox platforms in Akwa-Ibom 
State, Nigeria 

A. Ajogwu,1 J. Ilozumba,1 C. Ezeobi,1 P. Ezugwu,1 
1Caritas Nigeria, GF PPM TB, FCT, Abuja, Nigeria. 
e-mail: iamarinzechukwu@gmail.com

Background and challenges to implementation: Nigeria 
is one of the high-burden countries for TB and TB/HIV 
that accounts for 89% of all new HIV infections. Only 
about 11% of persons with TB, know their HIV status 
in Nigeria. The engagement of non-orthodox platforms 
in the active search for TB proposes a great chance to 
increase knowledge of HIV status among Persons with 
TB in the community, extending means of access to TB 
and HIV treatment.
Intervention or response: The Global-Fund Public-Pri-
vate Partnership TB (PPM TB) project was implemented 
in Akwa Ibom state Nigeria for a period of 24 months 
(January 2019 to December 2020). A hub-spoke model 
was used to identify non-orthodox platforms such as the 
Patent Medicine Vendors (PMV).
 About 7-10 PMVs were mapped and clustered around 
health facilities (hub), which provide technical supervi-
sion, logistics, and laboratory support for TB diagnos-
tics (using GeneXpert technology) and treatment as 
well as monitoring and reporting. All partner PMVs 
were trained on TB screening, HIV education, referral 
systems, and reporting. 197 PMVs were mapped to 21 
Health facilities.
Results/Impact: 572 new persons with TB were started 
on TB treatment across the 21 health facilities. 355 were 
from non-orthodox platforms. The PMVs contributed 
62% of the new TB cases recorded in the health facili-
ties (hubs) during this period.100% of the 355 people 
diagnosed with TB from the non-orthodox platforms, 
were tested for HIV and knew their HIV status for the 
first time.104 tested HIV positive and 251 tested HIV 
negative.
Conclusions: These results add to reported evidence 
that decentralized health services and devolution of care 
increase access to care and increase client involvement 
in their own clinical management. Non-orthodox plat-
forms helped in TB screening and HIV testing increas-
ing access to HIV testing services by 100% for the new 
persons receiving TB treatment through the hub-spoke 
referral system of the PMVs.

EP05 One breath at a time: Pediatric lung 
health

EP05-1037-15 Development of a novel 
scoring tool to detect aspiration risk in 
children with pneumonia using healthy 
breastfed infants in Malawi 
N.E. Hoekstra,1 M.A. Lefton-Greif,2 
M.B. Chagomerana,3,4 C. Pedersen,5 I. Banda,6 
T. Mvalo,1,7 E.D. McCollum,2 1University of North 
Carolina School of Medicine, Pediatrics, Chapel Hill, 
United States of America, 2Johns Hopkins University 
School of Medicine, Pediatrics, Baltimore, United 
States of America, 3University of North Carolina Project 
Malawi, Analysis and Manuscript Unit, Lilongwe, 
Malawi, 4University of North Carolina School of 
Medicine, Medicine, Chapel Hill, United States of 
America, 5University of North Carolina Project Malawi, 
Infectious Disease, Lilongwe, Malawi, 6Malawi Ministry 
of Health, Kamuzu Central Hospital, Pediatrics, 
Lilongwe, Malawi, 7University of North Carolina Project 
Malawi, Pediatrics, Lilongwe, Malawi. 
e-mail: Nadia_Hoekstra@med.unc.edu

Background: Pneumonia is the leading infectious cause 
of death in children under 5-years-old in low- and 
middle-income countries (LMICs). Feeding-related as-
piration has been implicated in some child pneumonia 
deaths; however, validated techniques for detecting aspi-
ration-risk in LMICs are lacking. To begin development 
of a feasible tool to accurately assess aspiration-risk 
among Malawian infants with pneumonia, we initially 
sought to establish normative feeding values.
Design/Methods: We prospectively enrolled healthy in-
fants (0-12 months) at a government vaccination clinic 
in Lilongwe, Malawi, excluding those with respiratory 
symptoms, craniofacial abnormalities, neurologic disor-
ders, or altered mental status. Prior to enrollment, can-
didate scoring system variables were selected from the 
literature and expert opinion. 
We collected sociodemographic and clinical information 
and evaluated infants while feeding/swallowing during 
five minutes of breastfeeding. Descriptive statistics were 
performed on variables collected during breastfeeding. 
Distributions and frequencies of candidate variables 
were examined and assigned a point value per expert 
consensus to create the score framework.
Results: 87 participants were enrolled; 5 were excluded 
from analysis due to current and/or prior illness. Of 82 
analyzed participants, 65% (n=53) were female, median 
age was 3-months (interquartile range 1,6), 5% (n=4) 
were born <37 weeks, and 32% (n=26) were HIV-ex-
posed. Seventy participants (85.4%) were classified as 
“normal feeding/swallowing” with cumulative scores 
ranging 0-2. The scoring system classified six partici-
pants (7.3%) as “atypical feeding/swallowing” and six 
(7.3%) as “dysfunctional feeding/swallowing.”
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Feeding/Swallowing 
Evaluation Variables N* Mean ± 

SD 5% 10% Median 90% 95% 1 
Point

2 
Points

Post-feed respiratory 
rate 81 46.18 ± 

11.48 30 33 45 62 68 >90-95% 
tile >95%

Change in respiratory 
rate after feeding 80 2.85 ± 

10.56 -16.5 -10 2.5 14.5 31 >1SD-
2SD >2SD

Post-feed oxygen 
saturation 67 98.25 ± 

1.53 95 96 99 100 100 <10-5% 
tile <5%tile

Change in oxygen 
saturation after feeding 66 0.42 ± 

2.69 -3 -3 0 4 5 <(-1SD) - 
(-2SD) <-2SD

Cough episode count 
during feeding 81 0.22 ± 

0.47 0 0 0 1 1 90-95% 
tile >95%

Wet breath sounds & 
vocal change counts 
during feeding

81 1.69 ± 
2.37 0 0 0 4 6 >1SD-

2SD >2SD

Change in work of 
breathing during 
feeding

81 0.07 ± 
0.26 0 0 0 0 1 – >2SD

Emesis count during 
feeding 81 0.02 ± 

0.15 0 0 0 0 0 – >2SD

*Number of participants with data on specific variables

Table. Feeding/Swallowing Evaluation Variables: 
Distributions and Point Allocations in Aspiration Risk 
Scoring System

Conclusions: We developed a novel, pragmatic data-
driven scoring system using the distribution of key vari-
ables evaluated during healthy infant breastfeeding in 
Malawi. “Normal feeding/swallowing” was classified 
for 85% of infants; remaining scores demonstrated ex-
pected clinical variability. 
Next, we will attempt validation by applying the score 
framework to an at-risk pediatric pneumonia popula-
tion in Malawi.

EP05-1038-15 Computerised lung sound 
analysis for child pneumonia in low-resource 
settings: Agreement with expert listening 
panel and bedside auscultation in Malawian 
children 

N. Hoekstra,1 Z. Smith,2,1 I. McLane,3 A. Kala,3 
J. Mulindwa,4 C. Verwey,5 D. Olson,6 C. Buck,7 
M. Chiume,8 M. Chagomerana,9 M. Elhilali,3 
E. McCollum,10 1University of North Carolina, 
Medicine, Chapel Hill, United States of America, 
2Stanford University, Pediatrics, Palo Alto, United States 
of America, 3Johns Hopkins University, Engineering, 
Baltimore, United States of America, 4University Teaching 
Hospital, Paediatrics, Lusaka, Zambia, 5University of the 
Witwatersrand, Department of Paediatrics and Child 
Health, Johannesburg, South Africa, 6University of 
Colorado, Medicine, Aurora, United States of America, 
7University of California Los Angeles, Pediatrics, Los 
Angeles, United States of America, 8Kamuzu Central 
Hospital, Paediatrics, Lilongwe, Malawi, 9University of 
North Carolina, Medicine, Lilongwe, Malawi, 10Johns 
Hopkins University, Pediatrics, Cape Town, South Africa. 
e-mail: Nadia.Hoekstra.23@gmail.com

Background: Pneumonia is a leading cause of paediatric 
mortality. The World Health Organization (WHO) case 
management algorithm is the diagnostic standard for 
child pneumonia in resource-limited settings, but lacks 
accuracy. Although lung auscultation could improve al-
gorithm performance, implementation is challenging in 
settings with limited training. 
Thus, we developed a prototype digital stethoscope ca-
pable of automated denoising and lung sound classifi-
cation. We evaluated agreement between the automated 
algorithm, paediatrician listening panel, and bedside 
physician in a noisy paediatric ward in Malawi.
Design/Methods: We enrolled children aged 2-59 
months at Kamuzu Central Hospital in Lilongwe, 
Malawi with WHO-defined severe pneumonia. A pae-
diatrician performed auscultation with a conventional 
stethoscope at six positions bilaterally (back, axilla, 
chest). Interpretable positions were classified as normal 
or abnormal. Lung sounds were immediately recorded 
using a prototype digital stethoscope (Sonavi Labs) from 
identical positions. A paediatrician listening panel cali-
brated to a standard interpretation schema and our au-
tomated computerized algorithm classified recordings 
using the same approach. 
We determined pair-wise agreement between each mo-
dality using percentages, Cohen’s kappa, and Prevalence 
Adjusted Bias Adjusted Kappa (PABAK). In explorato-
ry analyses, agreement was reassessed after applying a 
novel automated classification confidence probability to 
interpretations.
Results: 100 children were enrolled, 54% (n=54) of 
which were female, with a median age of 12.6 months 
(IQR 5.7-18.9). 497 interpretable chest position record-
ings were classified by all three modalities. The algo-
rithm and panel achieved 83.1% agreement (Kappa 
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0.66, PABAK 0.66), algorithm and paediatrician 63.0% 
agreement (Kappa 0.25, PABAK 0.26), panel and pae-
diatrician 67.0% agreement (Kappa 0.31, PABAK 0.34) 
(Table 1). 
Restricting analyses to >=70% confidence levels im-
proved agreement between the algorithm and panel, but 
reduced interpretability by 46.9% (233/497).

Table 1. Summary of  lung sound classification 
agreement.

Conclusions: Abnormal versus normal classification 
agreement between an automated algorithm and paedi-
atrican listening panel was high on children with severe 
pneumonia in a challenging Malawian clinical setting 
with ambient noise contamination.

EP05-1039-15 Lung impairment and 
associated risk factors in patients with  
cough in a primary health centre 

C. Khosa,1 Y. Voss De Lima,1 L. Amzil,2 I. Paul,3 
A. Ross-Howe,4 J. Ribeiro,1 A. Rachow,5 A. Machiana,1 
B. Meggi,1 E. Viirre,6 I. Jani,7 S. Ross-Howe,2,8 1Instituto 
Nacional de Saúde, Centro de Investigação e Treino em 
Saúde da Polana Caniço (CISPOC), Maputo, Mozambique, 
2Cloud Diagnostics Canada ULC, Research & Development, 
Kitchener, Canada, 3University of Toronto, Institute of 
Management and Innovation, Toronto, Canada, 4University 
of Toronto, Mechanical and Industrial Engineering, 
Toronto, Canada, 5Ludwig Maximilian University of 
Munich (LMU), Division of Infectious Diseases and Tropical 
Medicine, Munich, Germany, 6University of California, San 
Diego, Department of Neurosciences, San Diego, United 
States of America, 7Instituto Nacional de Saúde, Instituto 
Nacional de Saúde, Maputo, Mozambique, 8University of 
Waterloo, Systems Design Engineering, Waterloo, Canada. 
e-mail: celso.khosa@ins.gov.mz

Background: Tuberculosis is an important cause of 
chronic lung morbidity. Cough is a common symptom 
of active tuberculosis and other respiratory infections 
(ORI). Identifying risk factors for Lung Impairment (LI) 
and screening methods in specific populations can help 
define clinical strategies.
Design/Methods: The AcuScreen study enrolled adult 
patients with an infectious cough presenting to a Pri-
mary Health Center in order to develop a cough analy-
ses algorithm. Data collected at enrollment included 
acoustic cough recordings, spirometry, Xpert MTB/RIF 
test, chest radiography (CXR), symptoms, vital signs, 
medical history, and socio-demographics. Spirometry 
was performed according to ERS/ATS guidelines, and 
the Global Lung Initiative Race Neutral equations for 
interpretation.

Results: 406 adults were recruited, of whom 270 
(66.50%) had valid spirometries at presentation. TB 
was diagnosed in 87/270 (32.22%), 61/87 (70.11%) were 
confirmed microbiologically, and 183/270 (67.78%) had 
ORI. 
The patients were male 136/270 (50.4%), mean BMI 
(SD) 22.24 (±5.25), past smokers 55/270 (20.37%), 
78/270 (28.89%) living with HIV, cough >2 weeks 
149/270 (55.19%), and chest pain 163/270 (60.37%). 
Mean Z scores for FVC, FEV1 and Ratio were - 2.55, – 
2.46 and 0.01 for TB patients respectively vs -1.43, –1.40 
and 0.02 in ORI. 
The proportion of LI was 73/87 (83.91%) for TB versus 
88/183 (48.09%) for ORI. The main type of ventilatory 
disorder was restriction 58/87 (66.67%) for TB versus 
67/183 (36.61%) for ORI. The main risk factors for LI 
in patients with cough include CXR abnormalities, left 
(OR 6.60, 1.85-45.57) and right (OR 5.20, 1.95-18.45) 
cavities, vocational degree (OR 4.22, 1.56-15.13) and 
previous TB (OR 2.91, 1.42-6.50).
Conclusions: Acute respiratory infections presenting 
with cough are associated with clinically relevant LI pre-
dominantly in TB patients. 4 in 5 TB patients at presen-
tation had LI, primarily restriction. Abnormal CXR, vo-
cational degree and TB history are the main risk factors.

EP05-1040-15 Latent class analysis to define 
cases of childhood TB with sensitivity higher 
than 90% 

J. Figueirêdo C. Lima Suassuna Monteiro,1 
M. Cabral,2 G. Diniz,3 R. Montenegro,1 H. Schindler,1 
L.M. Pimentel,1 1Aggeu Magalhães Institute/Oswaldo 
Cruz Foundation, Immonology, Recife, Brazil, 2Federal 
University of Pernambuco/Hospital da Clínicas, 
Pediatrics, Recife, Brazil, 3Aggeu Magalhães Institute/
Oswaldo Cruz Foundation, NESC, Recife, Brazil. 
e-mail: jujufig@hotmail.com

Background: Brazil is ranked as 25th among 30countries 
with highest prevalence of Tuberculosis (TB). On child-
hood TB, gold standard is absent, and symptoms are 
similar than other illness. Conventional diagnosis pres-
ents low accuracy in this age and anti-TB treatment is 
initiated with no bacteriological confirmation. 
Clinical scores should confirm childhood TB and is rec-
ommend by World Health Organization (WHO), how-
ever, most of it are not correctly validate and they work 
as “screening” tool than diagnostic method. 
Gathering a tool that contains molecular tests and clini-
cal scores into a single diagnostic criterion can be pos-
sible on latent class analysis (LCA), which estimates 
sensitivities and specificities when gold standard is not 
possible. And it probably will find higher accuracy than 
clinical scores.
Design/Methods: Carried out in Recife-Pernambuco, 
Northeast of Brazil using database of children with and 
without TB (0-15 years of age). To define cases, clinical, 
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epidemiological and laboratory criteria and response to 
specific treatment were used, as recommended by WHO. 
The study evaluated a clinical score, recommended by 
Brazilian Ministry of Health for Pulmonary TB, and 
another proposed by Keith-Edwards (Pulmonary and 
extrapulmonary TB). 
In addition, a molecular test (Nested-polymerase chain 
reaction - NPCR) was used to also confirm Mycobacte-
rium tuberculosis in blood samples. LCA was applied to 
increase estimation of accuracy on childhood TB.
Results: A total of 208 children were included. In pul-
monary and extrapulmonary forms, sensitivity ranged 
between 92.9%-98.2% and specificities from 85.5-86% 
on LCA. Isolated accuracy of clinical scores, NPCR and 
LCA are on Table 1.

Table 1. Latent class analysis of  three methods to 
childhood TB diagnosis.

Conclusions: On childhood TB, LCA was the best meth-
od to define case or exclude it. The clinical scores and 
NPCR evaluated by LCA, had higher accuracy than each 
one evaluated in separated.To associate clinical scores 
with a molecular test(PCR) could increase sensitivity of 
childhood TB diagnosis, independent of clinical form: 
active (pulmonary or extrapulmonary) or latent.

EP05-1041-15 Prognosis of primary 
immunodeficiency diseases notified after 
BCG vaccination: A 10-year longitudinal 
cohort study in China 

L. Xia,1 X. Liu,1 S. Lu,1 1Shenzhen Third People’s 
Hospital, Tuberculosis Department, Shenzhen, China. 
e-mail: hello0410@126.com

Background: There is no report of the long-term clini-
cal management and prognosis for primary immunode-
ficiency diseases (PIDs) in China. We followed up ten 
years to investigate the status of PIDs patients accom-
panying with Bacillus Calmette Guerin(BCG)-induced 
diseases.

Design/Methods: This is a cohort study from January 
2012 to January 2022 in Shanghai Public Health Clinical 
Center. 
Four hundred and twenty-two patients with BCG-
induced diseases were diagnosed during this period, 
from these patients, 113 patients with PIDs diagnosed 
by genetic and functional experiments were enrolled in 
the study. The clinical and genetic characteristics, treat-
ments and outcomes of these PIDs patients were sum-
marized, the last follow-up time was recorded till August 
15, 2022.
Results: In all the 113 patients, males accounted for 83 
(73.5%), the median age at onset and at diagnosis was 3 
(2-3) months, 12 (6.5-12) months, respectively. the mean 
STRONGkids score was 2.1±1.6. The most common pre-
sentation was fever. 
All patients had BCG-induced complications, 99 
(87.6%) had disseminated BCG infection (BCGosis), 
and 14 (12.4%) had local/regional BCG-lymphadenitis 
(BCGitis), other complications were pneumonia, ec-
zema, skin abscesses, anemia, hepatosplenomegaly, and 
chronic fungal and viral infections. 
The most three PIDs are: Mendelian susceptibility to 
Mycobacterial disease (MSMD) in 49 (43.7%) patients, 
chronic granulomatous disease (CGD) in 28 (25%) pa-
tients, severe combined immunodeficiency (SCID) in 17 
(13.4%) patients. 33 (29.2%) patients received hemato-
poietic stem cell transplantation (HSCT), 29 (87.9%) of 
them were survived, the survival rate was higher than 
70% (56/80), that of patients didn’t receive HSCT. Total 
mortality was reported in 24 patients (21.2%).
Conclusions: BCGosis was the most common and seri-
ous complication of PID patients after BCG vaccination. 
interferon-gamma (IFN-γ) was helpful to treat MSMD 
patients. HSCT was the most effective treatment for pa-
tients with SCID.

EP05-1042-15 Performance evaluation  
of the Uganda National TB Programme 
algorithm for childhood TB 

P.J. Kitonsa,1 P. Wambi,1 R. Castro,2 A. Nalutaaya,3 
J. Nakafeero,3 A. Cattamanchi,2 D. Jaganath,2 
E. Wobudeya,1 1Makerere University, Pediatrics and 
Child Health, Kampala, Uganda, 2University of 
California, San Francisco, School of Medicine, San 
Francisco, United States of America, 3Uganda Tuberculosis 
Implementation Research Consortium, Makerere 
University, Uganda, UTIRC, Kampala, Uganda. 
e-mail: kitonsap@gmail.com

Background: Because of the challenges in diagnosing 
childhood TB, the Uganda national tuberculosis control 
program (NTLP) has developed a clinical treatment de-
cision algorithm for children. However, there is limited 
data on its accuracy and how it compares to new World 
Health Organization (WHO) treatment decision algo-
rithms for children.
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Design/Methods: We conducted a secondary data anal-
ysis of children 0-14 years from Kampala, Uganda who 
underwent an evaluation for possible pulmonary TB 
(including physical examination, chest x-ray, tuberculin 
skin testing, HIV testing, and respiratory specimen col-
lection for Gene-X-pert MTB/RIF testing and culture) 
between September 2018 and November 2022. 
We calculated the TB treatment decision based on the 
NTLP and WHO algorithms, with and without CXR, 
and determined and compared the sensitivity, specific-
ity, positive and negative predictive values in reference to 
the National Institute of Health (NIH) consensus defini-
tions.
Results: Overall, 875 children were included in this 
analysis with 64% being children under 5 years, 54% 
male, 7% with severe acute malnutrition, 11% HIV 
positive, 55% had a history of TB contact, 53% had 
abnormal chest X-ray and 10% had positive Gene-X-
pert. Using the NIH consensus definitions as a Pure 
reference, we had 131 confirmed TB and 361 unlikely 
TB compared to 371 TB cases and 361 non-TB when 
we considered the NIH definitions as a Composite 
reference. The Uganda NTLP algorithm (without 
addition of Chest X-ray) had a sensitivity of 80%(CI: 77-
83) and specificity comparable to the WHO algorithm B 
(settings without Chest X-ray) (Table 1).

Table 1. Diagnostic accuracy of  the 2017 Uganda 
national childhood TB diagnosis algorithm and the 
2022 WHO childhood TB diagnostic algorithms in 
predicting TB (using 2015 NIH consensus definitions 
[Confirmed TB vs Unlikely TB] as the reference 
standard) among children at Mulago national referral 
hospital.

Conclusions: The NTLP algorithm seems to perform 
similarly with or without chest X-ray with a very low 
specificity; which would result in over treatment if im-
plemented with high fidelity.

EP05-1043-15 Integrated management of 
childhood illness can be a potential platform 
for identifying the missing under-5 children 
with TB in Bangladesh 

S. Kabir,1 S. Naher,1 S. Choudhury,1 A. Nazneen,1 
M.S. Islam,2 A. Rahman,3 R.S. Banu,4 K.M.S. Touhid,5 
T. Ibrahim,1 A. Saberin,6 P. Daru,1 S. Banu,1 
1icddr,b, Infectious Diseases Division, Dhaka, Bangladesh, 
2National Newborn Health Program and Integrated 
Management of Childhood Illness, Integrated 
Management of Childhood Illness, Dhaka, Bangladesh, 
3National Tuberculosis Control Programme (NTP), TBC 
and Admin, Dhaka, Bangladesh, 4National Tuberculosis 
Control Programme (NTP), Program, Dhaka, Bangladesh, 
5National Tuberculosis Control Programme (NTP), 
Coordination, Dhaka, Bangladesh, 6National Newborn 
Health Program and Integrated Management of Childhood 
Illness, Monitoring and Data Quality, Dhaka, Bangladesh. 
e-mail: senjuti.kabir@icddrb.org

Background and challenges to implementation: Major 
proportion of estimated children with tuberculosis (TB) 
are still missed in Bangladesh (3% vs. 8%), especially 
under-five. Integrated Management of Childhood Ill-
ness (IMCI) deals with certain diseases among under-
five children. 
Here, we assessed if integration of TB screening into 
IMCI is helpful for detecting child TB in selected dis-
tricts of Bangladesh.
Intervention or response: USAID’s Alliance for Com-
bating TB in Bangladesh (ACTB) Activity, with sup-
port from National TB Control Programme, initiated 
intensified-case-finding approach in four divisions of 
Bangladesh. Under-five children visiting IMCI corners 
of 19 healthcare facilities are screened for TB using a 
standardized symptom-based checklist. TB presump-
tive children are referred to local physicians for further 
evaluation and necessary TB testing (Xpert on respira-
tory samples, chest X-ray, Mantoux test, Xpert Ultra 
on stool, FNAC from lymph-node etc.). Diagnosis are 
made bacteriologically, and clinically by physicians, 
and children with TB are treated according to national 
guideline.
Results/Impact: Between March 2022 and February 
2023, total 393,419 under-five children [median (IQR) 
age 1.8 (0.8, 3.0) years] were screened for TB. Of them, 
6,558 (1.7%) were identified as TB presumptive and 
6,100 (93.1%) underwent TB testing. 
Among tested, 5,386 (82.1%) had cough ≥2 weeks. 
Among children with no-cough, 744 (63.5%) had fever 
≥2 weeks, 743 (63.4%) had weight loss, 148 (12.6%) had 
breathing difficulty, 136 (11.6%) had TB contact in fam-
ily and 476 (40.6%) had lymph-node in body. Total 305 
(4.7%) children were diagnosed with TB [pulmonary- 
241; extra-pulmonary- 64]. 
Majority (53; 82.8%) of extra-pulmonary TB was TB 
lymphadenitis. Proportion of TB among under-five chil-
dren was 30% in ACTB working sites versus nationally 
10%.
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Conclusions: TB integration with IMCI was helpful for 
identifying under-five childhood TB and may add a new 
dimension in policy guideline. Training and sensitiza-
tion of healthcare providers on TB screening can help 
sustain this activity and thereby improve detection of 
under-five childhood TB.

EP05-1044-15 Bridging the gaps for 
paediatric TB notifications in a  
security-challenged setting: The case of  
Imo State, Nigeria 

A. Ajogwu,1 A. Ikeru,1 C. Ezeobi,1 P. Ezugwu,1  
O. Ejim,1 M. Amaechi,1 W. Mayah,1 J. Ilozumba,1 
C. Okafor,2 1Caritas Nigeria, GF PPM TB, FCT, Abuja, 
Nigeria, 2Imo State TB and Leprosy Control Program, 
State TB Program, Owerri, Nigeria. 
e-mail: jilozumba@ccfng.org

Background and challenges to implementation: 452,000 
people develop TB annually in Nigeria, and about 77, 
000 of them are estimated to be children. Out of the 316, 
680 missing TB cases in Nigeria, 68, 651 of these are 
children. Despite significant improvements being made 
by the country in TB case notifications, children are be-
ing left behind as the childhood proportion remained at 
7% nationally. The current security situations in some 
parts of the country including in the Imo state worsen 
this challenge.
Intervention or response: Community hot spots were 
identified. Each community hot spot had Patent Medi-
cine Vendors (PMVs) mapped to a health facility using 
the hotspot mapping and identification model. These 
PMV centers were trained and activated to refer children 
to TB diagnosis and treatment services, over a 24-month 
period, (January 2021 to December 2022). The hot spots 
inclusion criteria included proximity to living areas, 
schools (targeting preschool and early school-aged chil-
dren), Orphanages, and traditional children’s clinics. 
PMVs served as a bridge to the health facilities which 
became inaccessible due to the high-security challenges 
in those areas. The PMVs drove targeted demand-cre-
ation around their clusters which served as sensitization 
for TB especially TB in children.

Results/Impact: On the whole, 1,104 centers were en-
gaged, and 162 demand-creation activities were con-
ducted leading to the referral of 579 children for TB 
Screening. 140 new Pediatric TB cases were placed on 
TB treatment during the peak of these security challeng-
es (2021-2022), compared to a total of 21 pediatric TB 
cases during a more stable period (2019-2020).
Conclusions: The cluster coordination of the PMVs 
drove targeted community demand creation and suc-
cessful sensitization for childhood TB. This approach 
is effective in ensuring pediatric TB cases are notified 
amidst the worsening security challenges in many parts 
of Nigeria.

EP05-1045-15 Treatment outcomes  
among children and adolescents with 
multidrug-resistant TB in Haiti 
M. Pierre,1 K. Walsh,2 D. Jean Francois,1 
N. Alcenat,1 C. Francois,1 E. Jean,1 A. Clervil,1 
J.W. Pape,1 S.C. Vilbrun,1 V. Rouzier,3 1GHESKIO, 
Medicine, Port-au-Prince, Haiti, 2Weill Cornell Medicine, 
Medicine, New York City, United States of America, 
3GHESKIO, Pediatrics, Port-au-Prince, Haiti. 
e-mail: melissapierre@gheskio.org

Background: Children and adolescents are challenging 
populations in which to diagnose and treat MDR-TB. 
We evaluated the management and treatment outcomes 
among a cohort of children and adolescents treated for 
MDR-TB.
Design/Methods: This is a retrospective study describ-
ing outcomes among children (ages <10) and adoles-
cents (ages 11 – 19) diagnosed with MDR-TB and treat-
ed at GHESKIO in Port-au-Prince, Haiti. GHESKIO is 
the largest TB treatment center in Haiti. Patients <5 un-
derwent gastric aspirate while patients >5 gave sputum. 
Diagnosis was based upon molecular assay positive for 
Mtb with evidence of rifampin resistance and/or posi-
tive Mtb culture with culture-based drug susceptibility 
testing positive for rifampin resistance. 
In the absence of positive tests, diagnosis was based on 
clinical symptoms and known MDR-TB contact. Treat-
ment regimens adhered to national and international 
guidelines. Data was abstracted from the GHESKIO 
medical record and National TB register. Laboratory 
results were abstracted from the GHESKIO laboratory 
database. Treatment outcomes were defined according 
to the WHO. This study was approved by both Weill 
Cornell and GHESKIO IRBs.
Results: Between 2010 – 2020, 16 children and 34 ado-
lescents were diagnosed and treated for MDR-TB (Table 
1). Forty-four patients were diagnosed based on mo-
lecular tests and/or culture. Six patients, all <5 years, 
had negative molecular tests and negative cultures and 
index cases were parent or aunt. Retention in care was 
achieved through monthly visits with close follow-up. 
Caregivers were called the week of a scheduled visit. If 
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the visit was missed, a health worker visited the patient 
at home. Nutritional support was given to patients. 
Educational seminars were held for patients and care-
givers during initial months of treatments. Of patients 
who completed treatment, 93% of children and 87% of 
adolescents achieved a successful outcome.

Table 1. Demographic and clinical description of  
pediatric and adolescent MDR-TB cohort. 
n = 50 (%)

Conclusions: Successful treatment outcomes are achiev-
able among pediatric and adolescent populations through 
intense follow-up and social support.

EP05-1046-15 High bacteriologically 
confirmed TB among female children and 
adolescents - it’s time to address the gender 
disparity in Ethiopia 

A. Moges,1 Z.G. Dememew,2 T. Gudina,1 D.G. Datiko,2 
M.M. Aseresa,3 P.G. Psuarez,3 1National TB, Leprosy 
and other Lung Diseases Program, TBLLD, Addis Ababa, 
Ethiopia, 2USAID Eliminate TB Project, Management 
Sciences for Health (MSH), MEL, Addis Ababa, Ethiopia, 
3Management Sciences for Health, Global Health 
Systems Innovation, Arlington, United States of America. 
e-mail: amtatachewm@yahoo.com

Background and challenges to implementation: TB can 
affect all population groups irrespective of age or sex. 
However, little has been described about the implica-
tions of sex and gender for the surveillance and response 
to TB program in Ethiopia.
Intervention or response: The Ministry of Health’s Dis-
trict Health Information System (DHIS2) based report-
ing system was used to analyze bacteriologically con-
firmed TB cases (BCTB), based on age and gender, from 
July 2022 to February 2023. The disaggregation was <5 
years, 5–14 years, 10–19 years, and >15 years. The male 
to female ratio was described among these age catego-
ries and among agrarians, pastoralists, and city dwellers 
of the country.

Results/Impact: Of the 37,413 BCTB cases, 42% were 
females. This proportion of TB cases among females 
was 41.2% and 44% in adults and under-5 children, re-
spectively. However, the proportion of females was 54% 
and 51% among 5–14 years of age and under-15 chil-
dren, respectively. Except in the urban cities, the ratio of 
males to females was <1 among children under 15 years 
and adolescents 10–19 years. However, the ratio is >1 in 
under-5 and adults in all regional categories.
Conclusions: BCTB cases are high among female chil-
dren and adolescents in Ethiopia. Yet, males under 5 and 
adult males have a higher proportion of BCTB. This 
might be due to the economically advantageous and 
male dominated culture in Ethiopia. 
The gender differences related to health-seeking behav-
ior and access to health care need to be explored further 
in Ethiopia.

EP06 COVID-19: Are we done yet?

EP06-1047-15 COVID-19 clinical management 
protocols in India: Evolution of national and 
sub-national guidelines and innovations 

S. Kulkarni,1 T. Khorgade,2 N. Dominic,1 P. Biswal,3 
S. Patil,2 M. Sharma,4 M. Kutty,4 1PATH, Covid 19 
Diagnostics, Mumbai, India, 2ALERT India, Covid 19 
Diagnostics, Pune, India, 3PATH, Infectious Diseases, 
Delhi, India, 4PATH, Covid 19 Diagnostics, Delhi, India. 
e-mail: sumedhmk@gmail.com

Background: The evolving nature of the COVID-19 
pandemic compelled periodic changing of treatment 
guidelines/protocols and evidence generation. We docu-
mented the evolution in treatment protocols officially 
released by Government of India (GoI) (national), and 
Government of Maharashtra (GoM) (sub-national/
state). 
We chose Maharashtra as it was the most severely affect-
ed state in India and was a leader in a variety of state-
level innovations.
Design/Methods: Using qualitative documentary re-
search approaches, we developed a framework to ana-
lyze the treatment protocols for GOI and GoM and 
mapped clinical guidance from each protocol onto the 
framework. Thirty-eight of the 51 documents we re-
viewed passed inclusion criteria. 
To understand the evolution of protocols, we analyzed 
the documents on two levels: 
i. Comparison of each protocol with the immediate pre-
vious one; and; 
ii. Understanding state-level innovations. 
We also reviewed WHO Living Guidelines on COV-
ID-19 clinical management to construct a comparative 
timeline of key guidance on the various drug regimens.
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Results: Evolution of guidance in protocols was docu-
mented under three key themes – patient categories, 
therapeutics, and supportive therapy, and were ana-
lyzed separately for GoI and GoM. Evidence-based pe-
riodic changes in discharge policies and investigational 
therapies revealed to what extent the local and global 
evidence was considered – for instance, the recommen-
dation to use systemic corticosteroids and that against 
Hydroxychloroquine. 
While global evidence was used sporadically, local evi-
dence informed state-level innovations that were taken 
up by GoI to be scaled across the country. There were 
differences between GoI and GoM guidelines on anti-
bacterial and antiviral drugs and dissemination strate-
gies.
Background and challenges to implementation: The 
evolving nature of the COVID-19 pandemic compelled 
periodic changing of treatment guidelines/protocols and 
evidence generation. We documented the evolution in 
treatment protocols officially released by Government 
of India (GoI) (national), and Government of Maha-
rashtra (GoM) (sub-national/state). We chose Maha-
rashtra being the most severely affected state in India 
and as Maharashtra was a leader in a variety of state-
level innovations.
Conclusions: We concluded that the evidence was gener-
ated, synthesized, and used, albeit in a non-systematic 
way. While protocol documents and preparation mecha-
nisms were robust, implementation levels differed owing 
to administrative and communication-related factors. 
Key learnings emphasized the importance of systematic 
evidence reviews for policymaking, uniformity in drug 
policies, and pre-defined protocol dissemination strate-
gies.

EP06-1048-15 Gauging and improving 
COVID-19 safety in schools: Results from 
a surveillance programme in Dhaka City, 
Bangladesh 

M.M. Rahman,1 M.M.U. Alam,1 F. Hossain,1 
M.S. Alam,1 A. Nahar,1 M.M.M. Ahmed,1 
M.M. Rana,1 P.K. Modak,2 A. Rahman,3 M.S. Islam,4 
T. Roy,5,6 S. Khowaja,6 1IRD Bangladesh, Communicable 
Disease Division, Dhaka, Bangladesh, 2DGHS, National 
Tuberculosis Control Program, Dhaka, Bangladesh, 
3DGHS, Communicable Disease Control, Dhaka, 
Bangladesh, 4DGHS, Administration, Dhaka, Bangladesh, 
5IRD Bangladesh, Administration, Dhaka, Bangladesh, 
6IRD Global, Directorate, Dhaka, Bangladesh. 
e-mail: mahfuzur.rahman@ird.global

Background: IRD Bangladesh and IRD Global through 
a WellCheck initiative established a surveillance system 
to assess the prevalence of COVID-19 school-aged chil-
dren and collect important data to address the lack of 
understanding of COVID-19 infection and vaccine ef-
ficacy among children that led to prolonged school clo-
sures during the pandemic.

Design/Methods: From March 2022 to January 2023, 
we conducted COVID-19 surveillance at 416 Dhaka 
City schools during the government’s ongoing school 
vaccination drive. Antigen Rapid diagnostic test was 
used to test all students, teachers, and staff during the 
initial visit, with monthly follow-up visits for symptom-
atic students. Community-based testing services were 
also provided at special needs child institutes, slums, 
orphanages, and upon request. Health literacy interven-
tion, medical support, and mental health screening and 
counseling were offered to COVID-19-positive patients 
and family members. Contact tracing was also conduct-
ed in the homes of those found to be positive.
Results: We screened & tested 148,786 students and 
4,647 school staff and contacts and identified 188 (<1%) 
COVID-19 positive; including 139 students, 28 school 
staff, and 21 contacts. Of the students screened, 95% 
were fully vaccinated, and only 238 (<1%) were non-
vaccinated. There were no moderate or severe cases, 
with 40% being asymptomatic. Only 2% of the positives 
were identified with mild depression, while 2% report-
ed moderate depression. None of the patients required 
hospitalization or any medication. The school positivity 
trend mirrored the national trend and we observed simi-
lar positivity rates in both children and adults during the 
peak periods.
Conclusions: The project identified a low prevalence 
(<1%) of COVID-19 among school children, possibly 
due to high vaccine coverage, and project interventions. 
This strategy could keep students safe during epidemics, 
highlighting the effectiveness of vaccination efforts and 
an effective surveillance system in mitigating the spread 
of COVID-19 among children and reducing the need for 
school lockdowns.

EP06-1049-15 Identification of active TB 
among people seeking to rule out COVID-19 
at the primary care level in a high TB burden 
setting 

R. Coronado,1 S. Palomino,2 G. Valderrama,2 
A. Lujan,2 J. Jimenez,2 J. Peinado,3 L. Lecca,4 
M. Tovar,5 TB & COVID-19 SES Study Group 
1Universidad Peruana de Ciencias Aplicadas, Facultad 
de Ciencias Aplicadas, Lima, Peru, 2Socios En Salud 
Sucursal Perú, Tuberculosis Program, Lima, Peru, 
3Socios En Salud Sucursal Perú, Direction of Public Health 
Program, Lima, Peru, 4Socios En Salud Sucursal Perú, 
General Direction, Lima, Peru, 5Socios En Salud Sucursal 
Perú, Direction of Health Service, Lima, Peru. 
e-mail: mtovar_ses@pih.org

Background: WHO recommends concomitant search 
for COVID-19 and tuberculosis (TB). People seek health 
care more for acute respiratory problems than for the 
possibility of ruling out TB. We describe the factors as-
sociated with the TB diagnosis among people seeking 
to rule out COVID-19 cared for by COVID-19 team of 
Socios En Salud (SES) in Lima, Peru.
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Design/Methods: SES COVID-19 teams recruited peo-
ple with cough during their COVID-19 activities at the 
primary care level in the north of Lima, jurisdiction of 
Dirección de Redes Integradas de Salud Lima Norte - 
dependency of the Ministry of Health. All people with 
cough seeking to rule out COVID-19 were tested for TB 
using the GeneXpert Ultra MTB/Rif which was pro-
cessed at the SES BSL3 TB Laboratory. Epidemiological 
information, health history and symptoms were collect-
ed for each person tested.
Results: We identified 851 people with cough who were 
tested for TB using Xpert Ultra MTB/Rif, of whom 23 
(2.7%) had a positive result. 
In univariate analysis, the people living with HIV or had 
a history of previous TB or had a disabling neurologi-
cal disease or had more than 7 days of cough were more 
likely to be Xpert positive. 
In multivariate analysis, the risk was 6.3 (95% CI: 2.3 
– 17.9) if the patient reported a history of previous TB, 
4.5 (95% CI: 1.7 - 12.1) if the patient reported a dis-
abling neurological disease, and 2.6 (95% CI: 1.1 – 6.3) 
if the patient reported coughing for more than 7 days.
Conclusions: In places with a high TB burden, it is man-
datory to screen for TB among persons with cough to 
rule out COVID-19, focusing this search among people 
with a history of previous TB, disabling neurologic dis-
ease, and cough for more than 7 days. This approach 
does not cause us to miss opportunities for TB diagnosis.

EP06-1050-15 Analysis of systemic equity  
and gender issues affecting product 
introduction and access to COVID-19 vaccine 
in Kenya 

M. Okoth,1 1Amref Health Africa in Kenya, Disease 
Control Prevention and Management, Nairobi, Kenya. 
e-mail: okothmaureen@gmail.com

Background and challenges to implementation: Equity 
and gender issues are major barriers affecting access to 
COVID-19 tools such as diagnostics, therapeutics and 
vaccines. Women and girls are negatively impacted by 
gaps both in supply and demand leading to inequitable 
vaccine distribution.
Intervention or response:  We utilized a mixed methods 
design involving desk review and key informant inter-
views (52 healthcare providers, 12 Civil Society Orga-
nizations and 2 Ministry of Health officials from 19 
counties). We assessed inclusion of women, People with 
disabilities (PWDs) and other marginalized groups at all 
levels of decision making, use of differentiated vaccine 
delivery strategies, channels for awareness and demand 
generation activities. Quantitative data was analyzed 
descriptively using MS excel and qualitative data using 
content analysis.
Results/Impact: Representation of women in the Na-
tional COVID-19 response committee remained low 
at 19.6%. At the initiation of COVID-19 vaccination 

there were more males accessing vaccines compared to 
females. 52% reported that gender norms significantly 
affected access to vaccination. 
However, the trend changed towards the end with more 
females being vaccinated. Utilization of youth friendly 
interventions was reported in 45% of facilities. Vulner-
able and marginalized groups were unwillingly excluded 
from COVID-19 response interventions. Differentiated 
vaccine delivery approaches were effective in enhancing 
vaccine uptake. Common barriers to access included be-
liefs and myths, inadequate information, inadequately 
facilitated vaccine service provision centers, gender as-
pects like limited decision-making power, limited time 
due to household care giving roles and dependency on 
men who control resources.
Conclusions: Creating demand, addressing misinforma-
tion and a mix in vaccine delivery mechanisms targeted 
at different priority populations improves vaccine up-
take and improves equity in coverage. 
Inclusion of gender/vulnerable and marginalized groups 
experts in the drafting of national COVID-19 response 
plans is crucial for ensuring gender mainstreaming and 
equity. Awareness creation at the grassroot is essential 
for vaccine uptake to address the myths and misconcep-
tions.

EP06-1051-15 Symptom experiences and 
perceived health status among individuals 
with long COVID within a limited follow-up 
system, Thailand 

B. Pumipak,1 S. Jittimanee,2 S. Thananun,1 
K. Mathong,1 J. Poungdok,1 M. Sinsap,1 
T. Sueathong,1 O. Kongruang,1 S. Faungprachakorn,1 
T. Thunyaphun,1 P. Insook,3 K. Soontornmon,4 
1Institute for Urban Disease Control and Prevention, 
Department of Disease Control, Bangkok, Thailand, 
2Chulalongkorn University, Faculty of Nursing, Bangkok, 
Thailand, 3University of Technology Thanyaburi, Faculty 
of Nursing, Pathumthani, Thailand, 4Rayong Occupational 
Health and Environmental Development Center, 
Department of Disease Control, Rayong, Thailand. 
e-mail: sirinapha.j@chula.ac.th

Background: This retrospective study aimed to explore 
the symptom experiences of individuals with Long CO-
VID and examine the relationship between those experi-
ences and perceived health status.
Design/Methods: This study invited 385 individuals 
who tested positive for SARS-CoV-2 between July 2021 
and October 2021, exhibited moderate to severe illness, 
received care at an outpatient facility in Bangkok, and 
did not receive follow-up. Of those invited, 86 agreed to 
take part and completed a telephone interview between 
July 2022 and November 2022, resulting in a response 
rate of 22.3%. 
Participants recalled their experience of Long COVID, 
the presence of symptoms lasting for at least 2 months 
after acute infection with SARS-CoV-2. The COVID-19 



E-Poster sessions,  Wednesday,  15  November S179

Yorkshire Rehabilitation Screening (C19-YRS) was used 
to measure symptom occurrence, duration, and severity 
on a 0 to 10 verbal descriptor scale. 
Pearson’s and Spearman’s correlation were performed to 
analyze the relationships between Long COVID symp-
toms and perceived health status.
Results: Of the 86 participants, 75.6% were found to 
have Long COVID, which was more prevalent among 
females (84.2%), those with low income (90%), those 
with co-morbidities (80.7%), and those who were un-
vaccinated (90%). The median number of symptoms 
was 3, with a median duration of 5.6 months. 
Difficulties in doing usual activities was the most com-
mon symptom experienced (50.8%), with pain being the 
longest lasting symptom (mean duration of 5.9 months), 
and post-traumatic stress disorder screen being the most 
severe symptom (mean severity of 7.2). A higher number 
of symptoms and longer duration of cardiac-respiratory 
symptoms were significantly related to the poorer per-
ceived health status (p<.01).
Conclusions: The study highlights that different dimen-
sions of Long COVID symptoms have a significant im-
pact on the individual’s health status. Effective symptom 
assessment and management during follow-up are nec-
essary for future health emergency preparedness plans.

EP06-1052-15 TB control programme 
recovery following the COVID-19 lockdown 
in KwaZulu- Natal, South Africa: An 
interrupted time series analysis, 2020-2022 

A. Malaza,1 M. Kitenge,2 M. Khan,3 Z. Radebe,4 
J. Ngozo,4 R. Manesen,1 1THINK TB & HIV 
Investigative Network, TB LON, Durban, South Africa, 
2Stellenbosch University, Division of Epidemiology and 
Biostatistics, Durban, South Africa, 3THINK TB & HIV 
Investigative Network, USAID Program, Durban, South 
Africa, 4Department of Health, TB Control Programme, 
Pietermaritzburg, South Africa. 
e-mail: a.malaza@think.org.za

Background: The COVID-19 pandemic led to massive in-
terruptions and reversal of gains in the TB programme. 
South Africa implemented a national TB recovery plan 
to address the negative effects of the pandemic on the 
national TB programme. 
Through the USAID TB-LON supported programme, 
our study aimed to track the recovery of the TB pro-
gramme in KZN province between April 2020 to March 
2022.
Design/Methods: Descriptive statistics and Poisson 
regression models were used to estimate the impact of 
lockdown and post-lockdown trends on the TB care cas-
cade using routinely collected programmatic data from 
public health facilities. Two phases of post-lockdown 
(April 2020 - March 2021 and April 2020 - March 2022) 
were respectively compared to an equal duration of pre-
lockdown.

Results: Lockdown was associated with a 21% decrease 
in head count (Incidence rate ratio [IRR] 0.79, 95%CI: 
0.72-0.88). After 12 months post-lockdown, the numbers 
had not significantly increased towards pre-lockdown 
levels (IRR 0.99, 95%CI: 0.98-1.02). However, after 24 
months post-lockdown a decrease of 22% (IRR 0.78, 
95%CI: 0.73-0.84) was observed, this was associated 
with an increase towards pre-lockdown levels by a trend 
of 0.7% (IRR 1.007, 95%CI: 1.00-1.01). TB confirmed 
cases decreased by 36% (IRR 0.640, 95%CI 0.480-0.850) 
due to lockdown, after 12 months post-lockdown the 
numbers had increased towards pre-lockdown levels by 
a trend of 5% (IRR 1.05, 95%CI: 0.99-1.12) however 
this was not statistically significant (p=0.118). After 24 
months post-lockdown, the decline was at 34% (IRR 
0.66, 95%CI: 0.55-0.79) and the recovery towards pre-
lockdown levels was at 4% (IRR 1.04, 95%CI: 1.02-
1.06). None of the other three data elements evaluated 
showed a significant increase post-lockdown both after 
12 and 24 months.

Table 1. Interrupted time series analysis of  TB care 
cascade 12 and 24 months post-lockdown in KwaZulu-
Natal, South Africa; 2020-2022.

Conclusions: This study indicates that there is still a 
long way to go in order to fully recover the levels of the 
TB programme eroded by COVID-19.

EP06-1053-15 Towards an acceptable  
face mask for children to wear in public:  
A systematic review and narrative synthesis 

E. Preest,1 T. Greenhalgh,1 C. Farrier,1 
H.-M. van der Westhuizen,1 1University of Oxford, 
Nuffield Department of Primary Care Health Sciences, 
Oxford, United Kingdom of Great Britain and Northern 
Ireland. e-mail: elin.preest@gtc.ox.ac.uk

Background: Masks have been widely used as a preventa-
tive tool during the COVID-19 pandemic. However, the 
use of masks by children has been controversial, with 
international guidelines recommending a risk-based 
approach to policymakers. We aimed to conduct a sys-
tematic review exploring children’s experiences of mask-
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wearing, drawing on an evidence base that describes 
mask-wearing in different contexts including air pollu-
tion, and to prevent the spread of infectious disease.
Design/Methods: We searched MEDLINE, Embase 
and PsycINFO in June 2021, with a repeat search in 
August 2022, for primary research studies that explores 
children’s experiences of masks. Included studies re-
ported on participants between 4 and 14 years, with no 
restrictions on language. Two reviewers independently 
screened titles and abstracts and reviewed full texts of 
potentially eligible papers. We used the Mixed Methods 
Appraisal Tool for quality appraisal and thematic syn-
thesis to identify key findings. We also conducted stake-
holder consultation (PPI) with nine children, where they 
submitted annotated drawings of their preferred mask 
to complement our review findings.
Results: We screened 806 titles and abstracts and reviewed 
73 full texts. 30 studies were included in the synthesis. 
Children’s experiences of mask-wearing were influenced 
by their perceived necessity, social norms around their 
use and parental attitudes. Challenges related to mask-
wearing were described, including difficulty reading fa-
cial expressions and physical discomfort. Children found 
it easier to wear masks when sitting and in cooler en-
vironments, and they benefited from unmasking during 
outdoor break time at school. As part of the PPI con-
sultation, children highlighted the importance of mask 
design and the environmental impact of masks.
Conclusions: Children’s experiences of mask-wearing 
were varied and context-dependent, with several mask-
design challenges raised. Future policy on mask-wearing 
needs to consider the context in which mask wearing 
would be most beneficial, and how local adaptations to 
policy can respond to children’s needs.

EP06-1054-15 SARS-CoV-2 infection  
does not increase risk of TB disease in  
South African adults with HIV 

A.E. Shapiro,1,2,3 M.P. Lemos,3 X. Niu,4 J. Morton,1 
Y.W. Azzam,3 G. Mize,3 Z.P. Magcaba,5 Z. Ngcobo,5 
M.W. Ngwane,5 M.J. McElrath,3,2 D. Wilson,5,6 
P.K. Drain,1,2,4 1University of Washington, Department 
of Global Health, Seattle, United States of America, 
2University of Washington, Department of Medicine 
(Division of Infectious Diseases), Seattle, United States 
of America, 3Fred Hutchinson Cancer Center, Vaccine 
and Infectious Diseases Division, Seattle, United States 
of America, 4University of Washington, Department 
of Epidemiology, Seattle, United States of America, 
5Umkhuseli Innovation and Research Management, 
Research, Pietermaritzburg, South Africa, 6University of 
KwaZulu-Natal, Medicine, Pietermaritzburg, South Africa. 
e-mail: aeshapir@uw.edu

Background: Acute SARS-CoV-2 infection is associated 
with immune dysregulation and lymphopenia. The in-
teraction between COVID-19-associated inflammatory 
responses (particularly in the lung) and underlying infec-

tions including TB is unknown. We investigated whether 
South African adults were at increased risk for TB after 
SARS-CoV-2 infection.
Design/Methods: We determined the prevalence of 
prior COVID-19 in unvaccinated South African adults 
tested for TB (May 2020–December 2021). Microbio-
logically confirmed TB was defined as >=1 of a positive 
Xpert Ultra or TB culture. Plasma collected concurrent-
ly with TB testing was evaluated for 3 anti-SARS-CoV-2 
antibodies using the MSD immunoassay platform: anti-
Spike and anti-nucleocapsid IgGs to ancestral SARS-
CoV-2, and anti-Spike IgG to the Beta variant. Prior 
COVID-19 was defined as >=1 detectable antibody. A 
stricter alternate definition of prior COVID-19 required 
presence of all 3 antibodies.
Results: Of 333 adults (92% hospitalized, 178 [53%] 
male, median age 42y [IQR 34-52]), 81 (24%) had con-
firmed TB. Median CD4 count was 202 (IQR 57-441) 
among 314 (94%) persons living with HIV (PLWH). 
Prevalence of each antibody was similar in people with 
and without TB. There was no difference in the propor-
tion of prior COVID-19 in people with (44%) vs. with-
out TB (44%, p=1.00). 
Restricting the cohort to PLWH, the proportion of 
PLWH with prior COVID-19 did not differ among peo-
ple with (40%) and without TB (44%; p=0.57). No as-
sociation was seen using the stricter definition of prior 
COVID-19 (p=0.40). The odds ratio for TB in PLWH 
with vs. without prior COVID-19 was 0.84 (95% CI 
0.48–1.48). 
After adjusting for age, gender, and CD4 count, relative 
odds of TB in PLWH remained unchanged in persons 
with and without prior COVID-19 (aOR 1.09 (95%CI 
0.58–2.04)).

TB disease status TB-positive 
(N=81)

TB-negative 
(N=252)

p-value 
(X2)

Prior COVID-19 status
by antibody (Ab)

COVID 
Nucleocapsid 

Ab+
23 (28%) 88 (35%)

COVID Spike 
Ab+ 29 (36%) 84 (33%)

Covid Spike-
Beta Ab+ 29 (36%) 82 (33%)

Any Ab+ 36 (44%) 112 (44%) p=1.00
All Ab+ 18 (22%) 60 (24%) p=0.77

Odds Ratios for TB 
disease in PLWH 
(N=314)

OR 
(95% CI) p-value

aOR (95% CI)*
*adjusted for age, gender, 

and CD4 count

p-value

Prior COVID-19: Any Ab+ 0.844 
(0.48 – 1.48) 0.558 1.09 (0.58 – 2.04) 0.788

Prior COVID-19: All Ab+ 0.690 
(0.34-1.40) 0.308 0.79 (0.34-1.83) 0.575

Table 1. Prevalence of  prior COVID-19 in South 
African adults at the time of  TB diagnostic testing, and 
odds ratios for TB in PLWH.

Conclusions: There was no association between prior 
SARS-CoV-2 infection and newly diagnosed TB in South 
African PLWH. SARS-CoV-2 infection did not increase 
the risk of reactivation TB.
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EP07 Lessons learnt from health systems 
strengthening for TB control

EP07-1055-15 Enhancing counselling skills  
for frontline TB staff to achieve End TB goals: 
a first in the Indian National TB Programme 

S. Bajaj,1 S. Rai,1 R. Rao,2 R. Kumar,2 S. Chauhan,3 
D. Nanavati,1 P. Sebastian,1 N. Jain,1 S. Kadam,1 
S. Sakpal,1 R. Gupta,1 S. Bharat,4 1Tata Institute of 
Social Sciences, Saksham Project, Mumbai, India, 
2Ministry of Health & Family Welfare, Central TB 
Division, New Delhi, India, 3World Health Organization, 
Central TB Division, New Delhi, India, 4Tata Institute of 
Social Sciences, Director, Mumbai, India. 
e-mail: shweta.gfatm@gmail.com

Background and challenges to implementation: Saksh-
am (which means capable) is a project of the Tata Insti-
tute of Social Sciences, a publicly funded national aca-
demic institution which had demonstrated experience of 
strengthening the national HIV and TB programme on 
counselling aspects. Owing to the counselling acumen 
and demonstrated impact of counselling services for TB 
treatment outcomes, the national programme entrusted 
Saksham to develop a national strategy for building ca-
pacities of front-line TB staff on Counselling Soft Skills.
Intervention or response: Saksham drew on other uni-
versity partners and academic rigour to develop a na-
tional strategy for skill building on counselling soft 
skills. A National Curriculum and resource pool of Re-
gional Master Trainers was developed for this purpose.
The training programmes are experiential and partici-
patory in nature and focus on “un-learning” as much as 
on learning. The training programmes are power points 
presentation free and are designed for reflection, intro-
spection and developing a person centric, empathetic 
approach and practicing skills – unprecedented until 
now!
Between April 2022-March 2023, 409 Master Trainers, 
83 DR TB Counsellors, 759 STS, 383 TB HV, 22 SDPS, 
17 PPM coordinators have been trained on counselling 
soft skills.
Results/Impact: To assess the immediate impact of 
training Saksham developed a pre and post training 
evaluation form which is filled by all participants.

Pre-Training Score Post-Training Scores

Minimum Score 2 3

Maximum Score 15 20

Average Score 7.75 12.4

Paired Sample t-test

Variance 9.483 12.981

Sig. (2-tailed) 0.000

Table 1:Pre and Post Training Scores Comparison 

90% of respondents said the training has equipped them 
with the skills required for counselling people with TB 
and their families, 88% said the training has helped 
them develop a new perspective towards people with 
TB. Principles of Empathy, non–Judgemental Attitude, 
Acceptance was identified as three most useful learnings 
from the Saksham training.
Conclusions: Skill building of Front-Line TB staff to go 
beyond the medical aspects of TB and focus on person 
centric care while upholding principles of counselling 
is an important and innovative strategy in India’s fight 
against TB.

EP07-1056-15 Point-of-care programme  
in HIV, TB and associated conditions:  
A strategic global virtual initiative 

P. Anvekar,1 H. Haba,2,3 D. Jerene,4 Z. Temesgen,5 
1Mayo Clinic, Infectious Disease, Rochester, United 
States of America, 2Wolaita Sodo University School of 
Medicine, Internal Medicine, Sodo, Ethiopia, 3Afro-
Med Institute of Public Health, Infectious Disease, Addis 
Ababa, Ethiopia, 4KNCV Tuberculosis Foundation, 
Division of Tuberculosis Elimination and Health Systems 
Strengthening, The Hague, Netherlands, 5Mayo Clinic, 
Infectious Diseases, Rochester, United States of America. 
e-mail: degu.dare@kncvtbc.org

Background and challenges to implementation: Accord-
ing to the World Health Organization, there will be a 10 
million healthcare workers shortage by 2030, primarily 
in low and lower-middle-income nations. The quality of 
care for HIV and TB care is hugely impacted by this. 
Some plausible explanations include an aging healthcare 
workforce, greater burnout, subpar educators, and dis-
proportionate workforce distribution. This demands the 
need of novel approaches to ensure delivery of standard 
care.
Intervention or response: A competency-based model, 
Point-of-care continuing medical education (POC-
CME) was established engaging the clinicians in self-
reliant, independent learning pertinent to their clinical 
practice while earning CME points. 
The program was designed to receive queries through a 
dedicated email/ web-based form along with laboratory 
and imaging data. 
A consultant assigned on a weekly basis provides expert 
opinion on the queries supported by evidence-based re-
sources. The program is complemented by educational 
opportunities like in-person lectures, conferences and 
webinars.
Results/Impact: Over 16 different countries sent 197 re-
quests, resulting in over 2000 emails. Ninety-four queries 
involved females and 94 involved males; gender was not 
provided for nine patients. Hundred enquiries dealt with 
HIV infection, 65 with TB, 22 with both, and 10 with 
related disorders. Most common HIV-related categories 
were management of co-infections, ART in treatment-
experienced, and management of co-morbidities. Most 
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common TB categories were TB disease diagnosis, dis-
ease treatment, and others. 1750 clinicians attended we-
binars and virtual conferences; 968 individuals attended 
live courses and lectures. 
Feedback ranged between excellent to satisfactory for 
overall experience and the quality of consultation pro-
vided. For promptness of responses, one responder was 
unsatisfied with timing, but others provided excellent to 
satisfactory feedback.

Conclusions: The POC-CME program has contributed 
to enhancing clinicians’ proficiency. The transition from 
a traditional passive model into a competency-based 
self-directed CME model can be utilized to optimize 
patient outcomes and mitigate the workforce shortfall.

EP07-1057-15 Four years of 
pharmacovigilance strengthening for 
drug-resistant TB in Eswatini, Ethiopia, 
Nigeria and Tanzania: Results from the 
PhArmacoVIgilance in Africa (PAVIA) project 

E. Tiemersma,1 F. Cobelens,2,3 A. Isah,4 B. Mmbaga,5,6 
H. Tumwijukye,7 M. Teferi,8 A. Duga,9 L. Harmark,10 
PAVIA consortium 1KNCV Tuberculosis Foundation, 
Division TB Eliminiation and Health Systems Innovations, 
The Hague, Netherlands, 2University of Amsterdam, 
Amsterdam University Medical Centers, Amsterdam, 
Netherlands, 3Amsterdam Institute for Global Health 
and Development, Amsterdam, Netherlands, 
4University of Benin Medical School, Department of 
Clinical Pharmacology and Therapeutics, Benin, Nigeria, 
5Kilimanjaro Clinical Research Institute, Moshi, United 
Republic of Tanzania, 6Kilimanjaro Christian Medical 
Centre, Moshi, United Republic of Tanzania, 7Global 
Research Administration & Management Services Ltd, 
Kampala, Uganda, 8Armauer Hansen Research Institute, 
Clinical Trials Directorate, Addis Ababa, Ethiopia, 
9Africa Centres for Disease Control and Prevention, 
Addis Ababa, Ethiopia, 10Netherlands Pharmacovigilance 
Centre Lareb, Den Bosch, Netherlands. 
e-mail: edine.tiemersma@kncvtbc.org

Background and challenges to implementation: In the 
past decade, new drugs and regimens for the treatment 
of drug-resistant tuberculosis (DR-TB) have been in-
troduced globally, often based on limited drug safety 
data and before being approved by national medicines 
and regulatory authorities (NMRAs) for distribution 
and selling in a country. This made active drug safety 
monitoring and management (aDSM) crucial. Respon-
sibility for aDSM was primarily assigned to national TB 
programmes (NTPs), whereas NMRAs are usually re-
sponsible for drug safety monitoring and any regulatory 
actions in case of a safety issue. 
Moreover, for a complete global picture of the safety 
of new DR-TB drugs and regimens, all adverse event 
reports should be submitted to the global pharmaco-
vigilance (PV) database at the Uppsala Monitoring Cen-
tre. Therefore, stronger relationships between national 
medicines regulatory authorities (NMRAs) and NTPs 
needed to be built.
Intervention or response: The PhArmacoVIgilance in 
Africa (PAVIA) project hypothesized that national PV 
programmes could be strengthened by improving the re-
lationships between public health programmes (PHPs), 
starting with the NTPs, and the NMRAs. Strengthened 
relationships were thought to improve awareness about 
PV, reporting and analysis of adverse events.
Results/Impact: The relationships between NTPs and 
NMRAs were strengthened in all four PAVIA countries. 
This led to a more prominent role of PV in the TB guide-
lines in all countries, improved adverse event reporting 
in Eswatini, Ethiopia and Tanzania, drug safety results 
sharing in Eswatini and Ethiopia, and more staff on PV 
within the NTPs in Nigeria. In some countries, the ex-
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perience gained in the PAVIA project has led to engage-
ment with other PHPs, such as the HIV/AIDS, malaria 
and expanded immunization programmes.
Conclusions: Stronger relationships between NMRAs 
and NTPs can be built, and this can lead to improve-
ments in adverse event reporting and analysis, and, ulti-
mately, better patient safety.

EP07-1058-15 Capacity-building of gram 
panchayat Task Force members through 
distance learning: experience from 
Karnataka State, India 

R. Begum,1 J. Munjattu,1 K. K.,2 A. Goswami,3 
R. Swamickan,4 M. H. L.,5 R. Thalinja,6 S. K.,6 
1Karnataka Health Promotion Trust, Program 
Management, Bangalore, India, 2Karnataka Health 
Promotion Trust, Technical Support, Bangalore, India, 
3USAID, Program, Delhi, India, 4USAID, Infectious Diseases 
Division, Delhi, India, 5Karnataka Health Promotion Trust, 
Organization Leadership, Bangalore, India, 6Karnataka 
Health Promotion Trust, Programs, Bangalore, India. 
e-mail: raghavt@khpt.org

Background and challenges to implementation: Gram 
Panchayats (GP) are centres of village administration 
with immense potential for delivering decentralized 
services that can improve health and well-being of vil-
lagers. Gram Panchayat Task Force (GPTF), is support-
ing in strengthening community ownership of different 
health programs at panchayat level. 
As many of GPTF members were new to COVID, TB 
and other disease responses, adequate training and 
knowledge sharing with >45000 GPTF members was 
challenging considering urgency and resources needed.
Intervention or response: Training was imparted to 
GPTF members in collaboration with Department of 
Rural Development and Panchayath Raj (RDPR) and 
Abdul Nazir Sab State Institute of Rural Development 
(ANSSIRD), Mysore, which has employed a technology 
called‚ Satellite Based Interactive Communication Sys-
tem (SBICS). 
At each block level there were already established SBICS 
receiving stations. GPTF members were mobilized at 
block level to attend sessions at receiving stations and 
were instructed through circulars about satellite trans-
missions, methodology, their functions prior, during 
and after sessions. Identified master trainers conducted 
sessions.
Results/Impact: In November 2021, satellite training 
sessions were delivered to 27,212 GPTF members from 
2339 GPs across 114 blocks in 14 Karnataka districts. 
Sessions covered topics like reaching vulnerable popu-
lation with health services using Health Management 
kits, COVID-19 vulnerabilities, diabetes, TB, women 
vulnerabilities, and GPTF members roles and responsi-
bilities. Questions were answered by eminent panelists. 
Recorded case studies were broadcasted to educate par-

ticipants. In this training within short time 20954 male, 
6258 female GPTF members trained with limited re-
sources to implement health programs locally.
Conclusions: Providing information and training via 
Satcom route has enabled grass root functionaries like 
Panchayat Raj Institution’s ability to implement health 
programs effectively. This approach can also be em-
ployed to conduct reviews, monitoring and evaluation, 
preparation of perspectives plans. 
There is less scope of different interpretations and ambi-
guity as there is single communications reaching wider 
audience along with interactive systems.

EP07-1059-15 Applying the  
Plan-Do-Study-Act approach for the 
optimisation of district-level TB programme 
managers’ capacity in India 

M. Jain,1 S. Bhargava,2 K. Mukhopadhyay,3 
D. Karotia,3 D. Bhattacharya,3 M. Mathew,3 
J. Jaju,3 U. Alavadi,4 1CETI, CETI, Atlanta, United 
States of America, 2CETI, CETI, Indore, India, 
3International Union Against Tuberculosis and Lung 
Disease, TB, Delhi, India, 4USAID, Tuberculosis and 
Global Health Security, Delhi, India. 
e-mail: dipankar.bhattacharya@theunion.org

Background and challenges to implementation: In India, 
under the National TB Elimination Program (NTEP), 
district-level program managers called District TB Of-
ficers (DTO) is accountable for TB program implemen-
tation in respective districts with constant exposure to 
operational and management challenges. As the efficient 
and effective functioning of NTEP relies on the manage-
ment capacity of DTOs, their capacity for addressing 
these challenges needed to be built. 
Under the USAID-supported iDEFEAT TB project led 
by The Union, a program managers’ executive course 
was designed with the aim to build the capacity of 
DTOs to identify areas for operational improvements 
in NTEP.
Intervention or response: The executive training course 
was delivered over six months consisting of one on-
line session (two hours) per week. The content covered 
themes of Quality Improvement (QI), Leadership, Team 
building, and Data Analysis, culminating in a Plan- DO- 
Study- Act (PDSA) cycle exercise. Individual-level hand-
holding support was provided to conduct the PDSA. 
As part of the training, DTOs learn to improve work 
situations by answering three questions, viz, 
What aims to be accomplished, 
What changes are to be made for improvement, and; 
How to assess the change.
Results/Impact: Overall 220 DTOs have participated 
in the five batches of the course from 26 major states 
and UTs of India. All the 220 DTOs have completed at 
least one PDSA cycle. The majority of the PDSAs were 
planned to improve TB case notification, TB Aarogya 
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SAATHI app download, Direct Benefit Transfer (DBT), 
increased adoption of TB patients for nutrition supple-
ments, etc. The PDSA was found to be a good tool to 
identify management challenges and make incremental 
improvements in program implementation.
Conclusions: PDSA can be utilized as one of the ap-
proaches by TB program managers to identify and ad-
dress management challenges faced during program 
implementation.

EP07-1060-15 Exploring potential barriers 
and facilitators to integrate TB, diabetes 
mellitus and tobacco-cessation programmes 
in India 

N. Mutalikdesai,1,2 K. Tonde,3 S. Khadilkar,3 
S. Avachat,3 K. Shinde,3 R. Kumar,4 S. Gupta,4 
A. Krishnan,4 N. Ng,5 S. Juvekar,3,2 R. Patil,3,2 
1MIT World Peace University, School of Public Health, 
Faculty of Sustainability Studies, Pune, India, 2KEM 
Hospital Research Centre, Community Health Research 
Unit, Pune, India, 3KEM Hospital Research Centre, Vadu 
Rural Health Program, Pune, India, 4All India Institute 
of Medical Sciences, Centre for Community Medicine, 
New Delhi, India, 5University of Gothenburg, School of 
Public Health and Community Medicine, Institution of 
Medicine, Sahlgrenska Academy, Gothenburg, Sweden. 
e-mail: desainisha2206@gmail.com

Background: The integration of Tuberculosis (TB), Dia-
betes Mellitus (DM), and Tobacco-Cessation (TC) pro-
grams in India is maybe a promising strategy to tackle 
the triple burden of these diseases. However, there is 
limited information on the feasibility of this integration 
and the factors that may influence its success. 
This study aimed to investigate the potential barriers 
and facilitators to integrate TB, DM, and TC programs 
in Maharashtra and Haryana state in India.
Design/Methods: We designed a qualitative in-depth 
interview study in the Khed Block of Pune District in 
Maharashtra and the Ballabgarh Block of Faridabad 
District in Haryana in India. 
We conducted 32 in-depth interviews among health 
workers, programme managers, and other stakeholders 
implementing the TB, DM and TC programs in these 
two states. The respondents were chosen using purpo-
sive and snowball sampling strategies. 
The interviews were coded and analyzed using thematic 
analysis, following the WHO Health System Building 
Blocks framework.
Results: The study identified barriers and facilitators for 
the integration of TB-DM-TC programs in India. The 
maximum challenges for integration are at the level of 
service delivery which is largely attributed to inadequate 
implementation of all three programs and negligible 
involvement of private practitioners in program imple-
mentation. 
See Table 1 for detailed results.

THEMES FACILITATORS BARRIERS

Service 
Delivery

• Smooth and sufficient supply of 
medicines
• Relatively robust program 
guidelines for TB when compared 
to DM

• Inadequate implementation of 
protocols for transport of sputum 
samples and patient referral 
• Lack of counselling of follow-up or 
referral with presumed cases of TB 
and DM 
• Limited availability of rehab centre 
for tobacco and alcohol cessation

Health 
Workforce

• Well-defined staff responsibilities 
for TB program implementation 
• Availability of training facilities

• Responsibilities for DM program 
implementation are not defined 
• Overburdened human resources 
with multiple disease programs 
• Lack of regular training to the 
Healthcare Personnel.

Medical 
Products & 
Technology

• Ni-kshay portal and NPY (Ni-kshay 
Poshan Yojana) 
• Infrastructure available

• Frequent non-availability of DM 
supplies and medicines

Information • Information material is developed 
and available 
• Resources for IEC activities 
available

• Less awareness of Ni-kshay portal, 
NPY in community and private 
practitioners 
• Less awareness within the 
community

Finance • Financial resources are available 
• Integration will ensure no 
duplication of expenditures

• Different financial mechanisms for 
each program 
• Programs can be merged 
depending on activities but not on 
financial schemes

Leadership & 
Governance

• Well-designed programs 
• History of tobacco use documented 
in both TB and DM programs

• Under defined systems for 
involvement of PP (Private 
Practitioner)

Table 1.

Conclusions: This study identifies strategies to integra-
tion of TB, DM and TC programmes in India. To ca-
talyse the integration process, the study suggests cross-
talk of the three programmes in order to: 
1. Sensitise the peripheral health system staff for inte-
gration to enhance effective single window programme 
implementation and service provision; 
2. Rigorous implementation of feedback and referral 
system; and 
3. Development of common cross-programme digital 
data entry and reporting platforms. Policymakers and 
healthcare system manager should adapt a multidimen-
sional approach to mitigate the barriers and facilitate 
the integration.



E-Poster sessions,  Wednesday,  15  November S185

EP07-1061-15 Improving case-finding  
for extrapulmonary TB in Meru County 
Teaching and Referral Hospital, Kenya 

D. Barkebo,1 E. Kanana,2 S. Wachira,3 1Centre for Health 
Solutions-Kenya, Programs, Meru, Kenya, 2Ministry of 
Health-Meru County, Tuberculosis, Meru, Kenya, 3Centre 
for Health Solutions-Kenya, Programs, Nairobi, Kenya. 
e-mail: dchepchieng34@gmail.com

Background and challenges to implementation: Extra-
pulmonary tuberculosis (EPTB) case finding remains 
suboptimal due to low level of awareness of its presen-
tation, diagnosis, and challenges with collecting, pro-
cessing and analysis of samples other than sputum by 
laboratory personnel. 
The majority of Extrapulmonary Tuberculosis cases in 
Kenya are notified at tertiary facilities such as County 
referral hospitals. This may point to delayed diagnosis 
and may lead to unfavorable sequalae. In Meru County, 
only 9% (376) of TB cases notified in 2022 were extra-
pulmonary TB (EPTB) cases. 
Meru county Teaching and Referral Hospital sought 
to improve the case finding for Extra pulmonary TB 
through active case finding and EPTB specimen testing.
Intervention or response: Facility-level situation analysis 
was conducted to identify EPTB case finding challenges. 
Low index of suspicion for EPTB, inadequate involve-
ment of hospital pathologists and low capacity among 
laboratory staff for testing extra-pulmonary specimens 
using Genexpert. Sensitization was done at the facility 
level on diagnosis and management of EPTB as part of 
continuous medical education sessions. 
All patients with signs and symptoms of EPTB had the 
pathology specimens subjected to Genexpert MTB/
RIF(R) testing in addition to other tests so as to rule out 
TB.
Results/Impact: There was an improvement in the pro-
portional contribution of EPTB cases to overall TB case 
finding by 4 percent in the two years of the intervention. 
(19% in 2019 to 23% in 2021). The overall diagnostic 
yield from EPTB specimens increased from 21% in 2019 
to 56% in 2022.
Conclusions: Enhanced index of suspicion and testing 
of EPTB specimens has a positive contribution to over-
all case finding for EPTB. Through the involvement of 
the hospital Pathologist, the laboratory officers can be 
trained and gain skills for EPTB specimen processing 
and diagnosis. A robust intra-facility linkage and refer-
ral for presumptive EPTB cases and involving all service 
delivery points is important. This approach is scalable 
and sustainable.

EP07-1062-15 Optimising private sector TB 
prevention and care through the strategic 
engagement of private laboratories: The TB 
LON experience in Akwa-Ibom and Kano 
States, Nigeria 

M. Sheshi,1 M. Bajehson,2 A. Dikko,2 O. Nissi,3 
O. Chukwuogo,1 C. Ogbedube,1 N. Nwokoye,1 
S. Useni,1 B. Odume,1 1KNCV Nigeria, Programs, 
Abuja, Nigeria, 2KNCV Nigeria, Programs, Kano, Nigeria, 
3KNCV Nigeria, Programs, Uyo, Nigeria. 
e-mail: msheshi@kncvnigeria.org

Background and challenges to implementation: The role 
of laboratories in TB prevention and care has largely 
been limited to TB testing. Nigeria has however been 
identified as one of the big seven (7) countries in Public 
Private Mix (PPM) for TB prevention and care[1], with 
a very large private sector presence, and a high contribu-
tor to the missing TB cases globally, and there is a need 
to strategically optimize the engagement of all private 
healthcare providers in the fight against TB. 
With over 6,000 private medical laboratories in Nigeria, 
many individuals use laboratories as their entry point 
into the healthcare system, and there was a need to ex-
pand the scope of work of these laboratories to include 
active TB case finding. 
The TB LON 1&2 Project implemented by KNCV Ni-
geria, identified this opportunity and engaged private 
medical laboratories in Akwa-Ibom and Kano states for 
client screening and presumptive TB identification.
[1] Engaging private health care providers in TB care 
and prevention: a landscape analysis, second edition. 
Geneva: World Health Organization; 2021.
Intervention or response: Following an assessment of 
the private laboratories in Akwa-Ibom and Kano States, 
40 laboratories were engaged in May 2022, with staff 
trained and equipped with a screening checklist which 
was used to screen to all walk-in clients. Identified pre-
sumptive TB clients were counseled, and samples col-
lected and sent to molecular testing sites, and diagnosed 
TB cases were linked to treatment.
Results/Impact: A total of 382 TB cases were diagnosed 
within 6 months of this intervention, and this success 
was attributed to the continuous mentoring provided to 
these laboratory staff, as well as the performance-based 
incentives provided in the intervention.

Figure. Total cases diagnosed.
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Conclusions: The role of laboratories in TB prevention 
and care goes beyond testing for TB. With adequate sup-
port, these laboratories can be engaged to actively iden-
tify TB cases from their walk-in clients.

EP07-1063-15 Delay in TB diagnosis and 
associated factors in Meru County, Kenya 

J. Ng’ang’a,1 R. Kiplimo,1 B. Ulo,1 J. Ong’ango,2 
S. Karanja,3 1Amref Health Africa in Kenya, Disease 
Control, Prevention and Management (DCPM), Nairobi, 
Kenya, 2Kenya Medical Research Institute (KEMRI), 
Centre for Respiratory Disease Research, Nairobi, 
Kenya, 3Jomo Kenyatta University of Agriculture and 
Technology (JKUAT), Public Health, Nairobi, Kenya. 
e-mail: johnnganga192@gmail.com

Background: Over 140,000 people get TB in Kenya ev-
ery year but only 60% get diagnosed. Delay in TB diag-
nosis has far reaching implications including; commu-
nity transmission and poor treatment outcomes. Lack 
of knowledge and poor access to diagnostics have been 
cited as some of the factors leading to delay. This study 
was conducted between January to December 2021 to 
determine delay in TB diagnosis and related factors.
Design/Methods: A cross sectional study in 7 health 
facilities in Meru county involving people newly diag-
nosed with TB was conducted. A representative sample 
of 369 was determined using Cochran (1977) formula. 
Semi structured questionnaire was used to collect data 
to estimate the time lapse between onset of TB symp-
toms and seeking medical care (patient delay), and time 
between seeking care and diagnosis (Health system de-
lay). Data was analyzed using R statistics.
Results: 390 participants were interviewed; 91 (23%) fe-
males and 299 (77%) males. The median patient delay 
was 20 (CI 10, 30) days and the median health system 
delay was 20 (CI 3, 40) days. The average number of 
hospital visits before diagnosis was 4. The factors as-
sociated with delay were; Age (P=0.002) with patients 
aged between 35 to 44 and above 55 years delaying more. 
Level of education (P=0.017) with those with primary 
level education and no education at all delaying more. 
Level of facility (P<0.001) with those who sought care 
in lower level facilities (level 2 and 3) delaying more and 
type of TB (P<0.001) where those with clinically diag-
nosed TB and extra-pulmonary TB delayed more than 
those with bacteriologically diagnosed pulmonary TB.
Conclusions: There is need to build the capacity of 
health care workers to diagnose TB in lower level fa-
cilities and empower them to diagnose in non-classical 
presentations. Health education need to be enhanced to 
promote early TB diagnosis.

EP07-1064-15 TB-related deaths in  
Norway – a quality study comparing  
national registries and clinical records,  
1996-2019 

E. Heldal,1 A.G. Pedersen,2 R. Bendiksen,3 
J.-E. Berdal,4 B. Blomberg,5 R. Hannula,6 
L. Heggelund,7 T. Madebo,8 T.L. Skorge,8 
F. Kjelsberg,9 A. Reigstad,10 C.L. Ellingsen,11 
Solfrid Johanne Gaard, Rita Helleren, 
Hans Henrik Holm, Anne Torunn Mengshoel, 
Andreas Rohringer, Nada Zafran-Groh 1Norwegian 
Institute of Public Health, Infection Control and Vaccines, 
Oslo, Norway, 2Norwegian Institute of Public Health, Health 
Data and Collection, Oslo, Norway, 3University Hospital 
of North Norway, Microbiology and Infection Control, 
Tromsø, Norway, 4Akershus University Hospital, Infectious 
Medicine, Oslo, Norway, 5Haukeland University Hospital, 
Infectious Diseases, Bergen, Norway, 6St. Olavs Hospital, 
Trondheim University Hospital, Infectious Medicine, 
Trondheim, Norway, 7Drammen Hospital, Vestre Viken 
Hospital Trust, Medical, Section of Infectious Diseases, 
Drammen, Norway, 8Stavanger University Hospital, 
Pulmonary Medicine, Stavanger, Norway, 9Akershus 
University Hospital, Pulmonary Medicine, Oslo, Norway, 
10Nordland Hospital, Medicine, Bodø, Norway, 11Stavanger 
University Hospital, Pathology, Stavanger, Norway. 
e-mail: einar.heldal@gmail.com

Background and challenges to implementation: Glob-
ally, tuberculosis is the top single infectious cause of 
death. However, even in high-income/low-prevalence 
countries data quality is suboptimal. We investigated 
the reporting of tuberculosis-related deaths to the Nor-
wegian Cause of Death Registry (NCoDR) and the Nor-
wegian Surveillance System for Communicable Diseases 
(MSIS).
Intervention or response: Persons reported as dead with 
active tuberculosis (ICD10 A15-19) in NCoDR and/or 
with treatment outcome died in MSIS 1996-2019 were 
identified. Data in the two registers were compared and 
corrected. Based on information in the patient records 
and systematic discussion in the study group, the infor-
mation in the registries was further corrected and ex-
panded regarding diagnosis, treatment outcome, and 
cause of death.
Results/Impact: Ten out of 25 hospital trusts from all 
4 regions of the country participated, accounting for 
37% of reported TB patients. We revised the files of 
212 patients. In NCoDR, tuberculosis was mentioned 
among causes of death in 135 before the revision, 
corrected to 148 after comparing the two registers and 
137 after the revision with clinical records. Tuberculosis 
as underlying cause increased from 74 to 86 and 90 and 
as contributory cause changed from 61 to 62 and 47. In 
MSIS, all death as treatment outcome declined from 161 
to 163 and 148: death from TB increased from 37 to 86 
and 89, deaths with TB as contributory cause changed 
from 57 to 56 and 46, while deaths from other/unknown 
causes reduced from 67 to 21 and 13.
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Norwegian cause of death registry (Figures in 
parenthesis: results after final revision)

Norwegian 
surveillance 
system for 
communicable 
diseases

TB 
Underlying 

cause

TB 
Contributory 

cause
TB not 

mentioned
Not 

registered Sum

Deaths due 
to TB 24 (89) 4 (0) 5 (0) 4 (0) 37 (89)

Death TB 
comorbidity 20 (0) 13 (46) 21 (0) 3 (0) 57 (46)

Death cause 
other than 
TB/unknown

10 (0) 16 (0) 39 (13) 2 (0) 67 (13)

TB but other 
outcome than 
death

4 (1) 9 (1) 3 (34) 0 (0) 16 (36)

Not 
registered 16 (0) 19 (0) 0 (28) 0 (0) 35 (28)

Sum 74 (90) 61 (47) 68 (75) 9 (9) 212 (212)

Conclusions: We found discrepancies between the two 
registries where the two should be congruent. Both TB 
as underlying cause of death and death from TB in 
MSIS were underreported. Comparing the two registries 
improved the quality of data on TB deaths and is now 
national routine. The findings indicate that clinicians 
need more training on coding rules and guidelines for 
national registries.

EP08 Private sector engagement and TB 
system information

EP08-1065-15 Active engagement of the 
private sector to improve TB case-finding  
in Nigeria 

O. Olarewaju,1 O. Chijioke-Akaniro,1 O. Omosebi,1 
M. Etolue,1 E. Ubochioma,2 C. Anyaike,2 S. Makpu,3 
O. Amos,4 1National Tuberculosis Leprosy and Buruli 
ulcer Control Programme, Monitoring and Evaluation, 
Abuja, Nigeria, 2National Tuberculosis Leprosy and 
Buruli ulcer Control Programme, Programme, Abuja, 
Nigeria, 3National Tuberculosis Leprosy and Buruli ulcer 
Control Programme, PPM, Abuja, Nigeria, 4World 
Health Organization, Tuberculosis, Abuja, Nigeria. 
e-mail: olarewaju.olawumi@gmail.com

Background and challenges to implementation: Nigeria 
has the highest burden of TB in Africa and is one of the 
8 countries that account for the highest contribution to 
the missing cases of TB globally. About 60% of Nige-
rians seek health care in the private sector and as such 
engagement of the private sector is necessary in bridging 
the country’s gap in finding missing TB cases.
Intervention or response: The National Tuberculosis, 
Programme in a public-private Mix model embarked 
on a massive engagement of private facilities which in-
cludes private-owned health facilities (clinics/hospitals), 

community -pharmacies and Patent Medicine Vendors 
(PMVs)x, utilizing a hub and spoke model of referral 
(of presumptive TB). The PMVs and Community-phar-
macies serve mostly as spokes referring to the private 
clinics and hospitals serving as hubs (for diagnosis and 
treatment). 
Following the engagement of the facilities, the Pro-
gramme integrated the supervision of private facilities 
into the quarterly supervision conducted by Local Gov-
ernment, States and National Programmes to follow up 
for improved case holding and reporting.
Results/Impact: Between 2018 and 2022 the number of 
private facilities reporting TB cases to the National Pro-
gramme increased by 213% from 1768 in 2018 to 5529 in 
2022. As a result of this, the number of TB cases report-
ed from the private sector increased from 12,625 in 2018 
(baseline) to 69,504 in 2022, which is a 451% increase in 
TB notifications from the private sector. 
Overall, the strategic engagement of the private sector 
led to an exponential increase in PPM contribution to 
National case notification, from 12% in 2018 (12,625) to 
14% in 2019 (17,250), to 26% in 2020 (35,865), to 28% 
in 2021 (58,219) and 24% in 2022 (69,504).
Conclusions: The private sector’s engagement will yield 
huge results if the providers are properly engaged and 
routinely monitored.

EP08-1066-15 Improving access to  
chest X-ray for TB screening among 
household contacts of TB patients by 
engaging private facilities across urban  
and rural areas in India 

P. Das,1 H. Bilal,2 M. Singh,2 S. Mannan,2 
1William J Clinton Foundation, TB, Patna, India, 
2William J Clinton Foundation, TB, New Delhi, India. 
e-mail: pdas@clintonhealthaccess.org

Background and challenges to implementation: Tuber-
culosis prevalence surveys have demonstrated benefit of 
chest radiography for TB screening but availability, ac-
cessibility and capacity constraints at peripheral public 
health institutions (PHI) limit its uptake. 
Implementation of TB Preventive Treatment (TPT) ne-
cessitates ruling out active disease in household contacts 
(HHCs) of pulmonary TB patients compounding the 
demand-supply gap.
Intervention or response: Global Fund supported Joint 
Effort for Elimination of TB (JEET) undertook system-
atic mapping and engagement of private chest X-ray 
(CXR) facilities across urban and rural areas. Testing 
facilities having quality assured, analog or digital ma-
chine, were contracted across Tuberculosis Units (TU 
covers population of 0.15-0.2 million). 
Geographical spread, ease of access, free test (cost borne 
by project), reduced waiting and reporting times were 
key considerations. Medical officers at PHIs/NTP of-
ficers interpreted radiographs wherever radiologist’s 
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report was unavailable. CXR was done for <5year TB 
symptomatic HHCs and all >=5year HHCs of PTB pa-
tients.
Results/Impact: JEET caters to 677 TUs across 65 
districts 11 provinces; 418 TUs had functional public 
CXR facility. 1085 private CXR facilities were mapped. 
114 TUs did not have any public/private CXR facility. 
574 private facilities were contracted across 488 TUs. 
Between Jan 2022- Dec 2022, with contact screening 
of 1,49,261 DSPTB patients; 5,76,509 HHCs were 
enumerated. 289,169 HHCs were initiated on TPT 
of whom 2,38,032 (93% of eligible) got a CXR. 
Additionally, there were 49,378 HHCs who underwent 
CXR but refused TPT. 22% of total CXR were done 
in public and 78% in private. 6475 contacts had TB 
suggestive CXR; 1431 eventually diagnosed as active TB 
(70% were asymptomatic).

Availability of functional CXR facilities Contribution to CXR from public & 
private facilities

Total intervention TUs 677 Total CXR done 287410

TUs with at least one functional 
CXR facility (Public) 418 CXR done in Public 63230 (22%)

TUs with at least one functional 
CXR facility (Private) 563 CXR done in Private 224180 (78%)

Table 1: Summary of  Availability and Contribution of  
public & private CXR facilities.

Conclusions: Widespread engagement with private 
CXR facilities improved access, capacity and increased 
testing prior to TPT initiation for HHCs by reducing 
travel (time & cost) and waiting time. This facilitated 
early diagnosis. We recommend engagement with pri-
vate CXR facilities under NTP to augment screening 
and early diagnosis of TB.

EP08-1067-15 Sustainable health system 
strengthening in the private sector – the 
FAST model for ensuring standards of TB 
care in Tamil Nadu, India 

S. Kirani Vishwanath,1 C. Deevigan,2 
R. Parthasarathy,3 A. Federick,4 M. Sakthivel,5 
D. Peter Pathinathan,6 B. Nivetha,7 
T. Selvavinayagam,8 S. Achanta,9 S. Balakrishnan,3 
R. Ramachandran,3 1WHO Country Office India, 
WHO Technical Support Network, NTEP, Chennai, India, 
2WHO Country Office India, WHO Technical Support 
Network, NTEP, Trichy, India, 3WHO Country Office 
India, WHO Technical Support Network, NTEP, Delhi, 
India, 4Government of Tamilnadu, State TB Centre, 
Chennai, India, 5Government of Tamilnadu, District 
TB Centre, Coimbatore, India, 6WHO Country Office 
India, WHO Technical Support Network, NTEP, Vellore, 
India, 7WHO Country Office India, WHO Technical 
Support Network, NTEP, Madurai, India, 8Government of 
Tamilnadu, Directrate of Public Health, Chennai, India, 
9WHO Country Office India, WHO Technical Support 
Network, NTEP, Visakapattinam, India. 
e-mail: drsumashivakumar@gmail.com

Background and challenges to implementation: More 
than half the TB patients in India seek care from the 
private sector. The national TB program has recognized 
that engagement with the private sector in an efficient 
manner is crucial for TB elimination, so several models 
have been tried across the nation. These projects could 
not be scaled up as they were heavily dependent on in-
termediate agencies and external funding. To overcome 
these challenges a zero-cost sustainable solution was en-
visioned.

Results/Impact: In the intervention period from April 
2022 to March 2023, the notification from the 22 FAST 
centres has increased by 47% compared to 2019 while 
the gain in non-FAST centres was only 19%. Comorbid-
ity testing for HIV and Diabetes has increased in these 
centres (HIV – 46% in 2019 and 93%in 2022; DM- 18% 
in 2019 and 94% in 2022). Contact tracing has increased 
about 6 times and 82% of the patients received nutri-
tional support via DBT NPY in these facilities which was 
higher than in the pre-FAST period (67.4% in 2019).
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Conclusions: The notification and public health action 
among notified TB cases showed remarkable improve-
ment in FAST centers. This is a zero-cost scalable sus-
tainable solution for furthering private-sector engage-
ment.

EP08-1068-15 Transition from donor-funded 
pilots for private sector engagement to 
domestic funding: Key learnings from India 

S. Gupta,1 N. Raizada,1 A.S. Rana,1 A. Mathur,2 
R. Rao,2 S. Mattoo,2 D. Sarkar,1 S. Malviya,1 
R.P. Joshi,2 1Central TB Division, National Technical 
Support Unit, IQVIA, New Delhi, India, 2Central 
TB Division, Ministry of Health and Family Welfare, 
Govt. of India, New Delhi, India. 
e-mail: neeraj.raizada@iqvia.com

Background and challenges to implementation: Na-
tional Strategic Plan (NSP) for TB elimination in India 
lays specific emphasis on engaging all forms of private 
sector to achieve ambitious goal to eliminate tuberculo-
sis in India by 2025. Considering its importance, donor 
funded pilots of interface agency for private sector en-
gagement were implemented in three cities. 
These pilots showed dramatic improvement in private 
TB case notifications & quality of care. Based on the 
evidence from these pilots, interface agency models 
have been scaled up across the country using domestic 
resources. 
We present over here the learning from this transition 
& scale-up.
Intervention or response: In 2013, National TB Elimina-
tion Program, India (NTEP) implemented donor funded 
pilots in three cities wherein interface agencies were 
contracted to catalyze private sector engagement. Based 
on its success, key interventions and learnings were 
scaled up to 30 cities using TGF grants. Subsequently, 
NTEP domestically funded these strategies for nation-
wide need-based scale-up in an output-based financing 
model.  This transition resulted in several interventions 
to strengthen private sector engagement under NTEP:
1. Capacity enhancement for contacting agencies and 
contract management.
2. Putting in place IT tools for streamlining monitoring, 
verification and financial processes.
3. Engagement of TSUs to enhance technical capacity of 
program for effective partnership.
4. Offering package of free services, incentives, and ad-
herence support to Private sector.
Results/Impact: In 2022 under NTEP, Intermediary 
agencies have been contracted in > 250 districts across 
India. As a result, NTEP achieved highest private sector 
TB case notification so far of 736,000 cases & saw ac-
tive private providers engagement under the programme 
increasing from 38613 (2019) to 45718 (2022). Further, 
incentive of INR 21,326 million to private patients & 
INR 738 million of private providers were released. 

Conclusions: Scale up of Interface agency has been a 
crucial instrument in strengthening private sector en-
gagement in India, with numerus learnings which are 
worth disseminating for cross learning.

EP08-1069-15 Interface agencies as catalyst 
of private sector engagement – lessons from 
India’s National TB Elimination Programme 

S. Gupta,1 N. Raizada,1 A. Mathur,2 R. Rao,2 A.S. Rana,1 
S. Mattoo,2 D. Sarkar,1 S. Malviya,1 R.P. Joshi,2 1Central 
TB Division, National Technical Support Unit, IQVIA, New 
Delhi, India, 2Central TB Division, Ministry of Health and 
Family Welfare, Govt. of India, New Delhi, India. 
e-mail: dr.sandhyagupta@live.com

Background and challenges to implementation: The Na-
tional TB Elimination Programme (NTEP) is focusing 
on ending TB epidemic in India by 2025, five years ahead 
of global targets of 2030. Private sector engagement has 
been prioritized as one of the foremost strategic inter-
ventions under the National Strategic Plan1 (NSP) 2020-
25 to realize country’s ambitious target. 
In line with this, national programme has adopted and 
scaled up Interface Agency model across the country to 
detect and ensure quality TB care in private sector, un-
der output based contracting mechanism, using domes-
tic resources.
Intervention or response: An impact of Interface Agen-
cies, before and after their engagement for one year, is 
analyzed by studying the private sector notifications 
trends. Bihar and Uttar Pradesh are the two high TB 
burden states of India contributing to 1/3rd of total pri-
vate sector notification. Hence, Interface Agency sce-
nario from 19 districts of Bihar and 20 districts of Uttar 
Pradesh is studied, wherein Interface Agency operations 
were rolled out using domestic funding in June 2020 and 
May 2022 respectively.

Figure. Private sector notification trend before and after 
interface agency (IA) operations.

Results/Impact: In 19 districts of Bihar2, prior to in-
troduction of interface agency, total private TB notifi-
cation was 32,229 & post engagement it rose to 51167 
over a continuous 12-month period (59% net notifica-
tion increase). Similarly in 20 districts of Uttar Pradesh2, 
private notification in a year, prior to introduction of 
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interface agency was 24142, which increased to 42117 
(with net increase of 75%) within 12- month of engage-
ment of the agencies. There was no net of any decrease 
in public notifications observed.
Conclusions: Engagement of private sector through In-
terface Agency model using output-based contracting is 
an effective strategy in reaching out to the missing pa-
tients and linking them for quality TB care.

EP08-1070-15 Institutionalising corporate 
sector engagement to accelerate progress  
in ending TB in India 

M. Shadab,1 G. Borah,1 T. Agarwal,1 S. Nair,1 
M. Rajiv,1 M. Mathew,1 P.S. Rakesh,1 D. Bhattacharya,1 
J. Jaju,1 A. Kumar,2 S.K. Mattoo,3 1International 
Union Against Tuberculosis and Lung Disease, TB, 
Delhi, India, 2USAID, Delhi, India, 3Ministry of Health 
and Family Welfare, Central TB Division, Delhi, India. 
e-mail: MShadab@theunion.org

Background and challenges to implementation: Engag-
ing the Corporate sector is one of the activities envi-
sioned in India’s Multi-Sectoral Action plan for TB 
Elimination. The Corporate TB Pledge (CTP), a joint 
initiative by the Government of India and USAID, was 
launched in 2019 to complement the national TB elimi-
nation efforts. The corporate entities take the pledge 
that commits them to utilize their resources – both fi-
nancial and human, to raise awareness and improve TB 
health outcomes.
Intervention or response: Hosted under the USAID-sup-
ported iDEFEAT TB project led by The Union, the secre-
tariat of CTP focuses on mobilizing the corporates with 
a tiered approach and provides them with technical sup-
port to initiate TB care interventions in their workplace 
and community. Different strategies are adopted includ-
ing engaging with the business associations, Public Sec-
tor Undertakings (PSU), and states with a high concen-
tration of corporates and sensitizing the state and district 
program managers to ensure ownership and long-term 
sustainability. The secretariat conducts regular training 
and sensitization activities, consultation/meetings/work-
shops, and campaigns for the corporates to enhance en-
gagement. The CTP provides various platforms such as 
the DR-TB consortium, partner Hall of Fame, and an 
online platform, ensuring visibility to their work.
Results/Impact: More than 300 corporates across vari-
ous sectors were mobilized to pledge for TB Elimination 
efforts. Nearly USD 2.4 million were unlocked from the 
corporates for TB/DR-TB care interventions; Techni-
cal support was provided to 114 community-level and 
workplace interventions, resulting in the screening of 
around 2.4 million persons, and testing of more than 
100,000 persons with TB symptoms.
Conclusions: The CTP has amplified corporate engage-
ment, mobilized investments, and ensured efficient TB/
DR-TB care by the corporate sector. It has demonstrated 

at-scale govt buy-in and support to engage corporates 
for public health programs; continued commitment and 
leadership of the private sector to eliminate TB among 
their workforce and catchment areas. This model could 
be replicated in other countries.

EP08-1071-15 Ensuring TB care services 
among tea garden workers by an  
employer-led holistic TB care model in India 

D. Bhattacharya,1 O. Prasad,2 G. Borah,1 M. Shadab,1 
J. Jaju,1 A. Kumar,3 S.K. Mattoo,4 1International Union 
Against Tuberculosis and Lung Disease, TB, Delhi, India, 
2Goodricke Group of Companies, Health, Kolkata, India, 
3USAID, Delhi, India, 4Ministry of Health and Family 
Welfare, Central TB Division, Delhi, India. 
e-mail: dipankar.bhattacharya@theunion.org

Background and challenges to implementation: The 
Tea industry in India is one of the oldest corporate en-
terprises offering employment to unskilled Tea Garden 
workers. The workers are marginalized for health care 
services and are at higher risk for various health condi-
tions. Taking the Corporate TB Pledge (CTP) in 2020, a 
commitment to end death and suffering due to TB, Go-
odricke Tea initiated an employer-led model to extend 
TB care and prevention services to its 30,000 employees 
across 29 tea estates of Assam and West Bengal.
Intervention or response: The model involved a multi-
pronged strategy to address issues of inaccessibility, di-
agnostic delays, treatment non-completion, and stigma. 
It leveraged upon the existing health infrastructure and 
health facilities of the Government and Goodricke Tea. 
Their approach includes the development of workplace 
TB policy, management and community engagement, 
awareness generation, screening, and early detection, 
free treatment at company-owned medical facilities, and 
nutrition support to facilitate a TB-free environment in 
all their tea estates, as well as nurturing TB champions 
from the community. Non-workers residing in the gar-
dens are also included in their TB elimination interven-
tion.
Results/Impact: Over 180,000 populations are being 
screened periodically. In the last two years, 44,020 peo-
ple with symptoms were screened out of which 11,914 
were tested for TB. As on December 2022, more than 
422 patients were initiated on TB treatment. Linkages 
with District TB Cells and district diagnostic facilities 
in 8 districts in Assam and 3 districts in West Bengal 
have improved access and delivery of TB diagnostic and 
treatment services. The demand for early diagnosis and 
treatment had increased progressively whereas stigma 
and discrimination reportedly declined with the empow-
erment of people affected by TB.
Conclusions: This employer-led holistic approach is ex-
emplary in converging and utilizing existing resources in 
addressing the access issues faced by marginalized work-
ers for TB care.
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EP08-1072-15 Post-pandemic engagement  
of formal and informal private health 
facilities to find the missing people with TB 
in Kenya 

N. Mwirigi,1 D. Nyaboke,2 M. Githiomi,2 
J. Mungai,3 C. Mwamsidu,4 S. Macharia,5 
A. Masese,6 I. Kathure,7 1Ministry of Health, Kenya, 
National Tuberculosis, Leprosy and Lung Disease Program, 
Nairobi, Kenya, 2Ministry of Health, Kenya, National 
Tuberculosis, Leprosy and Lung Diseases Program, 
Nairobi, Kenya, 3Amref Health in Africa, Global Fund 
TB Program, Nairobi, Kenya, 4Amref Health in Africa, 
Global Fund TB Project, Nairobi, Kenya, 5USAID, TB 
Program, Nairobi, Kenya, 6USAID, TB/ HIV, Nairobi, Kenya, 
7Ministry of Health, National TB Program, Nairobi, Kenya. 
e-mail: nkirotemwirigi@gmail.com

Background and challenges to implementation: The 
COVID-19 pandemic has caused a need to optimize 
TB control interventions in the private sector, including 
strengthening public-private partnerships, enhancing 
provider engagement, improving patient-centered care, 
and leveraging digital technologies.
Intervention or response: To strengthen public-private 
partnerships, Kenya has been fostering collaboration 
between public and private entities in the development, 
implementation, and monitoring of TB control inter-
ventions. 
This has been achieved through the existing PPM Ac-
tion Plan, regulatory and policy frameworks, financing 
mechanisms, and capacity-building initiatives. 
Engagements have been enhanced through targeted 
training programs that improve private providers’ di-
agnostic and treatment skills, as well as incentivizing 
private providers to report cases and follow treatment 
guidelines. 
Patient-centered care was achieved through interven-
tions that prioritize patient needs, preferences, and per-
spectives, such as the provision of personalized care, 
health education, and social support. 
Finally, leveraging digital technologies, TIBU and t-bu 
lite mobile solution, improved access to TB care in the 
private sector, increased symptomatic screening, patient 
engagement and adherence, and enhanced data collec-
tion and monitoring.
Results/Impact: There was a notable increase (15%) in 
case notification in the private sector in 2022 compared 
to 2020. A total of 17,064 cases were notified in 2022, 
15,384 in 2021, and 14,881 in 2020. A total of 1,311 pri-
vate facilities have consistently reported for the past 2 
years, an increase from 935. Through the t-bu lite app, 
1169 facilities were screened, of which 469 were private 
facilities, with 151 of them managing patients through 
the app.
Conclusions: Optimizing the implementation of TB 
control interventions in the private sector post-COVID 
era requires a comprehensive approach that addresses 
regulatory, financial, and capacity-building challenges. 

Meaningful engagement and support of private provid-
ers is key to finding the missing people with TB. These 
strategies are essential for achieving the goal of ending 
TB by 2030, as outlined in the Sustainable Development 
Goals.

EP08-1073-15 Exploring the M. tuberculosis 
burden in the population using the median 
Xpert MTB/RIF Ultra cycle threshold in South 
Africa 

L. Scott,1 P. da Silva,1,2 H. Moultrie,3 J. Tsoka,1 
S. Ndlovu,2 P. Marokane,2 G. Dor,1 A. Shapiro,4 
K. Jacobson,5 H. Jenkins,4 W. Stevens,1,2 1University 
of the Witwatersrand, Wits Diagnostic Innovation Hub, 
Johannesburg, South Africa, 2National Health Laboratory 
Service, National Priority Program, Johannesburg, South 
Africa, 3National Institute Of Communicable Diseases, 
Centre for Tuberculosis, Johannesburg, South Africa, 
4Boston University, School of Public Health, Boston, 
United States of America, 5Boston University, School 
of Medicine, Boston, United States of America. 
e-mail: lesley.scott@wits.ac.za

Background: South Africa’s national Mycobacterium 
tuberculosis complex (MTBC) positive Xpert MTB/RIF 
Ultra (Ultra) test results generate rpoB cycle threshold 
(Ct)-values, which approximate organism load in tested 
specimens. The median Ct was explored in context of 
tested volumes and detection-rates before-,during-and 
post-COVID19.
Design/Methods: The National Health Laboratory 
Service performed 10,419,021 Ultra tests between 2017-
2022, with rpoB1 Ct extracted from 905,192 results re-
porting MTBC-detected. rpoB1 Ct values were trans-
formed into mycobacterial load (colony forming unit, 
CFU/ml) using previously reported equation (y=-2,092x 
+ 29,563). 
Total tested numbers, MTBC-detection rates and me-
dian CFU/ml were aggregated within testing periods: 
pre-COVID19 (October 2017–March 2020), COVID19 
(April 2020–April 2022) and post-COVID19 (April 
2022–December 2022). 
COVID19-period was further split into ‘testing-
decline’(April–August 2020), ‘testing-recovery’ (Septem-
ber 2020–November 2021) and ‘testing-above-forecast’ 
(TAF) (December 2021–April 2022). Exploratory trends 
between MTBC-detection and CFU/ml were assessed by 
coefficient of determination, R2.
Results: Annual tested volumes remained characteris-
tically cyclical across all periods (Figure), reducing by 
~50% during ‘testing-decline’ and exceeded any previ-
ous test volumes in the post-COVID19 period. ‘Testing-
decline’ corresponded to highest detection rates. 
There was progressive annual decrease in MTBC-detec-
tion from 2017 (11.5%) to 2022 (7.3%), most marked 
from TAF. However, during ‘testing recovery’, specimens 
with MTBC-detected had highest mycobacterial load 
recorded since Ultra uptake (‘testing decline’ IQR, 4.5–
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4.58CFU/ml and ‘testing-recovery’ IQR, 4.7– 4.8CFU/
ml), including compared to pre- and post-COVID19 
(both4.4CFU/ml [IQR 4.3-4.5]). MTBC-detection and 
mycobacterial load varied considerably: R2=0.67 (pre-
COVID19), 0.31(testing-decline), 0.26 (testing-recov-
ery), 0.72 (TAF) and 0.80 (post-COVID19). Mycobacte-
rial load remained elevated post-COVID19 compared to 
pre-COVID19.

Figure. South Africa’s national Xpert MTB/RIF Ultra 
test volumes pre-during-and post-COVID19. The 
COVID19 period is replected between the vertical blue 
bars.

Conclusions: High MTBC-detection with higher my-
cobacterial load may reflect delayed testing and diag-
nosis, especially during the pandemic when access to, 
and services were limited. Diagnostic delays potentially 
give more opportunity for community transmission and 
worse disease burden in individuals. The aggregated 
quantitative Ct-variable may be an accessible measure 
for community surveillance to improve testing algo-
rithms and monitor interventions.

EP08-1074-15 TB case-finding outcomes 
following automation of TB screening 
questions in the electronic medical records: 
A case study of Matata Hospital, Homa Bay 
County, Kenya 

C. Odieny,1 B. Korir,2 W. Omwoyo,3 F. Raywe,4 
F. Ochieng,2 S. Keino,2 C. Ndole,2 1Homa Bay County 
Government, Public Health and Medical Services, Homa 
Bay, Kenya, 2Homa Bay, Health, Homa Bay, Kenya, 
3Homa Bay County Government, Health, Homa Bay, 
Kenya, 4Homa Bay CHMT CoAg - Ngima Mogen 
Project, Health, Homa Bay, Kenya. 
e-mail: fraywe@homabayhealth.or.ke

Background and challenges to implementation: Homa 
Bay County ranks high in tuberculosis (TB) and HIV 
burden in Kenya. Early detection and treatment are key 
in reducing transmission and mortality. TB screening 
rate is 77% among outpatient clients seeking care. Non-
standardized screening has been used before inclusion 

of Active Case Finding (ACF) questions in the electronic 
medical record (EMR). We sought to evaluate the im-
pact of automating TB-screening questions within hos-
pitals outpatients’ EMR system.
Intervention or response: We conducted a comparative 
analysis of TB screening outcomes among all clients and 
all age groups in the outpatient for pre and post automa-
tion of the TB screening questions. We compared the 
workload, screening rates and ACF yield in Jan-August 
2020 vs Jan-August 2021. We hypothesized that automa-
tion of the screening process would improve these out-
comes. We used a statistical test (independent samples 
t-test) to compare the means of the two time periods.
Results/Impact: Screening rate increased from 90% 
(n=24,234 out of 26,954 patients) in 2020 to 100 % 
(n=25,429 out 25,429) in 2021) which is the national 
target goal. Active Case Finding average yield also im-
proved from 9% (n=23 out of 255 presumptive cases) 
in 2020 to 19% (n=53 out of 273 presumptive cases) 
in 2021. A two-tail t-test of independence gave a mean 
difference of -149.375 with an observed value of -0.838 
and a p-value of 0.416 (14 d.f, α =0.05)mj. We therefore 
rejected the null hypothesis that there would be no sig-
nificant difference between in means.
Conclusions: Our analysis demonstrate that the auto-
mation of TB screening led to improvement in screen-
ing rates, achieving the National target goal of 100% 
screening. ACF increment suggest that the automation 
process effectively identified more cases of TB. 
Our findings provide valuable insights for healthcare 
facilities seeking to improve their TB screening and em-
phasize the importance of automation in achieving high 
screening rates and improving ACF yield.
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OA12 Pharmacokinetics studies for better 
treatment of TB 

OA12-289-16 Bedaquiline exposure  
in the breast milk of women treated for 
rifampicin-resistant TB
B. Mkhize,1 R. Court,1 S. Castel,1 M. van der Merwe,1 
T. Badat,2 A. Poswa,2 L. Novem,2 T. Economou,2 
G. Maartens,1 F. Conradie,2 A. Joubert,1 
L. Wiesner,1 1University of Cape Town, Division of 
Clinical Pharmacology, Department of Medicine, Cape 
Town, South Africa, 2University of the Witwatersrand, 
Department of Clinical Medicine, Johannesburg, South 
Africa. e-mail: richard.court@uct.ac.za

Background: There are limited data describing the ex-
posure of bedaquiline and its metabolite M2, in the 
breast milk of women treated for rifampicin-resistant 
tuberculosis (RR-TB). Quantifying bedaquiline and M2 
exposure in breast milk is critical to understand drug 
exposure in breastfeeding infants. We validated an assay 
for bedaquiline and M2 in breast milk, and explored the 
relationship between maternal plasma and breast milk 
concentrations in a clinical trial setting.
Design/Methods: BEAT-tuberculosis, funded by US-
AID, is a randomised clinical trial comparing a novel 
RR-TB treatment regimen, including bedaquiline with 
the standard of care. We performed plasma and breast 
milk sampling approximately six weeks post-delivery: 
pre-dose and 2, 4, and 6 hours post-dose. We validated 
the breast milk assays using protein precipitation and 
solid-phase extraction, and analysed samples using 
liquid chromatography-tandem mass spectrometry to 
measure the analyte concentrations. We used STATA 
to compare bedaquiline and M2 peak concentrations 
(Cmax) and area under the concentration time curve to 
six hours (AUC0-6) in plasma and breast milk.
Results: We assessed the overall accuracy and precision 
of the breast milk assays in three consecutive indepen-
dent validation batches. The methods were reproducible 
and robust, and both bedaquiline and M2 proven to be 
stable in breast milk when subjected to various stability 
tests. The analytes were differentiated from endogenous 
components present in six different lots of breast milk. 

Correlation data, from three participants, indicated 
higher concentrations of bedaquiline and M2 in breast 
milk than in plasma: the mean Cmax and AUC0-6 (breast 
milk/plasma) ratios of bedaquiline and M2 were 9.76 
and 12.79, and 1.52 and 3.42, respectively.

Figure. Concentration-time profiles (Log) of  
bedaquiline, comparing plasma and breast milk in 
three participants treated for multidrug-resistant 
tuberculosis.

Conclusions: We successfully developed, validated and 
applied an assay for bedaquiline and M2 in breast milk 
to correlate breast milk and plasma concentrations. The 
impact that high concentrations of bedaquiline mea-
sured in breast milk may have on infant safety, requires 
further evaluation.

OA12-290-16 Pharmacokinetic-toxicity 
analysis of long-term linezolid use in children 
with multidrug-resistant TB
J. Brooks,1 B.P. Solans,1 A. Béranger,1 H.S. Schaaf,2 
L. van der Laan,2 S. Sharma,3 J. Furin,4 H. Draper,2 
A. Hesseling,2 A.J. Garcia-Prats,5 R. Savic,1 
1University of California San Francisco, School of 
Pharmacy, Bioengineering and Therapeutic Sciences, 
San Francisco, United States of America, 2Stellenbosch 
University, Department of Pediatrics and Child Health, 
Stellenbosch, South Africa, 3National Institute of 
Tuberculosis and Respiratory Diseases, New-Delhi-110030, 
Department of Pediatrics, New Delhi, India, 4Harvard 
University Medical School, Blavatnik Institute Global 
Health and Social Medicine, Boston, United States of 
America, 5University of Wisconsin - Madison, Department 
of Pediatrics, Madison, United States of America. 
e-mail: Belen.PerezSolans@ucsf.edu

Background: Linezolid is associated with treatment-lim-
iting dose- and duration-dependent toxicities, including 
anemia. 
However, patient-level and linezolid pharmacokinetic 
risk factors for anemia have not been well described 
in children treated for multidrug-resistant tuberculosis 
(MDR-TB).
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Design/Methods: We evaluated linezolid pharmaco-
kinetic and longitudinal hemoglobin data to validate 
a previously developed population pharmacokinetic 
model with a prospective cohort of children routinely 
treated for MDR-TB, and to evaluate the impact of li-
nezolid pharmacokinetics on anemia risk using Division 
of AIDS Adverse Event Grading Tables. 
Validation of a previously published population phar-
macokinetic model was done via nonlinear mixed ef-
fects modeling using NONMEM. A multivariable ordi-
nal logistic regression model was built for prediction of 
anemia.
Results: 112 children were included from South Af-
rica and India, median age 7.2 yo (IQR: 2.2-13); 24 of 
these contributed new linezolid pharmacokinetic data. 
The previously published 1-compartment population 
pharmacokinetic model that informs the currently rec-
ommended dosing was validated with the prospective 
pharmacokinetic data with the typical clearance value 
estimate refined to 4.78 L/h. A multivariable ordinal 
logistic regression model with significant covariates in-
cluding baseline hemoglobin and daily AUC of linezolid 
predicts the probability of any grade anemia event. As 
visualized in Figure 1, decreasing baseline hemoglobin 
and increasing average daily AUC of linezolid each in-
crease the probability of a child experiencing anemia. 
The adjusted odds ratios from the multivariable model 
are 2.64 (1.98 – 3.62, 95% CI) for every decrease in 1 g/
dL of hemoglobin and 1.012 (1.007 – 1.017, 95% CI) 
for every increase in 1 mg*hr/L of daily linezolid AUC, 
respectively.

Figure 1. Probability of  experiencing a grade 3 or 4 
anemia event given baseline hemoglobin and when 
starting long-term linezolid treatment for TB and 
average daily exposure of  linezolid. The dashed red line 
corresponds to the target AUC of  110mg*hr/L.

Conclusions: New linezolid pharmacokinetic data con-
firm currently recommended pediatric doses. With cur-
rently recommended linezolid doses, if baseline hemo-
globin is normal, treatment with linezolid minimally 
increases the probability of a grade 3/4 anemia event. 
However, children even with moderately low baseline 
hemoglobin (10 g/dL) are still at risk (15-45%) of expe-
riencing grade 3/4 anemia.

OA12-291-16 Cerebrospinal fluid penetration 
of delamanid, clofazimine and terizidone in 
pulmonary TB patients 

C. Upton,1 R. Aarnoutse,2 K. Dooley,3 G. Maartens,4 
L. Wiesner,4 A. Diacon,1 T. Kellermann,5 M. Boeree,6 
1TASK Applied Science, Science Office, Cape Town, South 
Africa, 2Radboud University Medical Center, Department 
of Pharmacy, Nijmegen, Netherlands, 3Vanderbilt University 
Medical Center, Department of Medicine, Nashville, 
United States of America, 4University of Cape Town, 
Department of Medicine, Cape Town, South Africa, 
5Stellenbosch University, Department of Medicine, Cape 
Town, South Africa, 6Radboud University Medical Center, 
Department of Lung Diseases, Nijmegen, Netherlands. 
e-mail: dr.caryn@task.org.za

Background: Whether or not drugs used for pulmonary 
TB can be used for TB meningitis is unclear, in part 
owing to lack of information on site-of-disease PK. If 
only the unbound drug diffuses freely into cerebrospinal 
fluid (CSF), such low concentrations are difficult to mea-
sure(1,2). Delamanid and clofazimine are highly protein 
bound (>99.9%) with a minimum inhibitory concentra-
tion (MIC) in MGIT of 60 and 500 ng/mL, respective-
ly(3,4). Cycloserine penetrates CSF well, though CSF PK 
of cycloserine administered as the prodrug terizidone 
has not been explored, and the MIC is unknown(2,5). 
We investigated the CSF PK of these critical second-line 
drugs in two studies (NCT02583048, TASK-CSF-01).
Design/Methods: In Cape Town, South Africa, 35 par-
ticipants with pulmonary DR TB (without meningitis) 
established on regimens including delamanid, clofazi-
mine and/or terizidone multiple blood and one CSF 
sample collected into low-binding tubes on the same day 
(figure 1). Concentrations were quantified with validat-
ed LC-MS/MS assays and analysed in WinNonlin v8.3.
Results: Median areas under the concentration-time 
curve (AUClast) in plasma were 4630ng*h/mL, 9447ng*h/
mL and 839573ng*h/mL for delamanid, clofazimine and 
cycloserine, respectively, with median maximum con-
centration (Cmax) of 247ng/mL, 497ng/mL and 50791ng/
mL occurring at 4, 6 and 4 hours, in keeping with pri-
or reports (6,7). Cmax (range) in CSF was 1.53ng/mL 
(0.491-1.77ng/mL), 0.636ng/mL (0.127-2.21ng/mL), and 
29147ng/mL (3466-45754ng/mL) with a median CSF to 
plasma ratio for paired samples of 0.00512, 0.00128 and 
0.463 for delamanid, clofazimine and cycloserine respec-
tively. Clofazimine CSF concentrations were similar to 
estimated unbound plasma concentrations, while dela-
manid concentrations were approximately 5 fold higher. 
Terizidone achieved higher Cmax in CSF than prior re-
ports of cycloserine administration.
Conclusions: All drugs were measurable in CSF of TB 
patients without meningitis. CSF concentrations were at 
least similar to active, unbound plasma concentrations, 
suggesting that these drugs could be effective for TB 
meningitis and should be evaluated in trials.
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OA12-292-16 Development of a new drug 
adherence measure for multidrug-resistant 
TB 

G. Teponnou,1 R. Court,1 S. Castel,1 T. Badat,2 
A. Poswa,2 L. Novem,2 T. Economou,2 F. Conradie,2 
G. Maartens,1 A. Joubert,1 L. Wiesner,1 1University 
of Cape Town, Division of Clinical Pharmacology, 
Department of Medicine, Cape Town, South Africa, 
2University of the Witwatersrand, Department of 
Clinical Medicine, Johannesburg, South Africa. 
e-mail: richard.court@uct.ac.za

Background: Measuring adherence to multidrug-re-
sistant tuberculosis (MDR-TB) treatment, which has 
historically been poor, is important. Dried blood spots 
(DBS) is an objective adherence measure, which is mini-
mally invasive and has simple storage requirements, 
therefore advantageous for use in resource-limited set-
tings. We validated a multiplex DBS assay to quantify 
bedaquiline, N-desmethyl bedaquiline metabolite (M2), 
linezolid, levofloxacin and clofazimine in clinical trial 
samples.
Design/Methods: BEAT-tuberculosis, funded by US-
AID, is a randomised clinical trial comparing a novel 
MDR-TB treatment regimen with the standard of care. 
We performed plasma and DBS sampling simultaneous-
ly at seven timepoints over 24 hours, after four weeks of 
treatment. We prepared DBS by spotting 50 μL of blood 
onto a Whatman 903 filter card; a ten-millimetre punch 
of DBS disk was then sonicated, followed by solid phase 
extraction. We used liquid chromatography-tandem 
mass spectrometry for assay quantification, and Dem-
ing regression and Bland and Altman’s plot to evaluate 
the agreement between the DBS measurements and an-
alyte-specific plasma concentrations. We compared area 
under the concentration-time curves from 0-24 hours 
(AUC0-24) between plasma and DBS.

Results: The assay method was validated over the fol-
lowing concentration ranges: 0.0181 to 4.94, 0.00905 to 
2.47, 0.113 to 30.9, 0.0741 to 20.2 and 0.00814 to 2.22 
μg/mL for bedaquiline, M2, linezolid, levofloxacin and 
clofazimine, respectively. Median plasma versus esti-

mated plasma AUC0-24 were 22.2 vs 20.5 for bedaquiline, 
5.88 vs 5.92 for M2, 189 vs 187 for linezolid, 158 versus 
152 for levofloxacin, and 6.51 versus 5.30 μg·hr/mL for 
clofazimine.
Conclusions: We report the simultaneous validation and 
quantification of bedaquiline, M2, linezolid, levofloxa-
cin, and clofazimine in DBS with accuracy and preci-
sion, meeting FDA acceptance criteria. Our DBS assay 
demonstrates high correlation between plasma and es-
timated plasma concentrations. The agreement between 
plasma and estimated plasma AUC0-24 demonstrates 
comparability, and therefore validates DBS as an adher-
ence measurement tool in MDR-TB treatment settings.

OA12-293-16 TBAJ-876 CL001: 
pharmacokinetics and safety data  
from a phase I trial of TBAJ-876, a novel 
second-generation diarylquinoline, in 
healthy participants 

A. Lombardi,1 J. Nedelman,1 F. Pappas,1  
P. Bruinenberg,1 M. Olugbosi,2 M. Beumont,1 
E. Sun,1 1TB Alliance, Research & Development, 
New York, United States of America, 2TB Alliance, 
Research & Development, Pretoria, South Africa. 
e-mail: antonio.lombardi-consultant@tballiance.org

Background: TBAJ-876 is a diarylquinoline with greater 
antimycobacterial potency and a potentially better safe-
ty profile than bedaquiline.
Design/Methods: 3-part study: Single ascending dose 
(SAD) of 68 participants [13 on placebo, 55 on TBAJ-
876 10-800 mg in the fasted state or 100 mg in the fed 
state to evaluate food effect; multiple ascending dose 
(MAD) of 39 participants (12 on placebo, 25 on TBAJ-
876 25, 75, and 200 mg daily for 14 days in the fed state); 
bioavailability part of 30 participants (3 groups receiv-
ing a single tablet of 100 mg in either the fasted or fed 
state, or 4 tablets of 25 mg in the fasted state) to com-
pare PK/exposures of the suspension and tablet formu-
lations.
Results: The concentrations of TBAJ-876 increased 
proportionally with dose. Administration with food 
increased the AUC of TBAJ-876 by 60% and 90% for 
the single 100 mg doses of suspension and tablet for-
mulations, respectively. The bioavailability of the oral 
suspension and tablet formulations was similar. Mean 
half-lives were 4.4 – 11 weeks across cohorts. There were 
no serious AEs; most of the AEs were mild, and all re-
solved. There were very few clinically significant chang-
es in safety laboratory tests, and all resolved. In both 
the SAD and MAD portions, the AE profile was gener-
ally similar in the TBAJ-876 and placebo groups. There 
was no evidence of treatment related myocardial, mus-
culoskeletal, hepatic, or pancreatic toxicity. There were 
also no clinically significant QT prolongations based on 
ECG review. In the third part of the trial, the tablet for-
mulation was also generally safe and well tolerated.



S196 Oral abstract sessions,  Thursday,  16 November

Conclusions: TBAJ-876 was dose proportional, with 
similar bioavailability of oral suspension and tablet 
formulations. Food increased exposure by 60% - 90%. 
Mean half-lives of 4.4 – 11 weeks support once daily 
dosing. TBAJ-876 was generally safe and well tolerated 
in healthy participants, and no safety signals were iden-
tified.

OA12-294-16 Population pharmacokinetics 
of pyrazinamide in plasma and cerebrospinal 
fluid in South African adults with 
tuberculosis meningitis 

J.M. Calderin,1 S. Wasserman,2,3 J.E. Resendiz-Galvan,1 
N. Abdelgawad,1 A. Davis,2 C. Stek,2 L. Wiesner,1 
R.J. Wilkinson,2,3,4,5 P. Denti,1 1University of Cape 
Town, Division of Clinical Pharmacology, Department of 
Medicine, Cape Town, South Africa, 2University of Cape 
Town, Wellcome Centre for Infectious Diseases Research 
in Africa, Institute of Infectious Disease and Molecular 
Medicine, Department of Medicine, Cape Town, South 
Africa, 3University of Cape Town, Division of Infectious 
Diseases and HIV Medicine, Department of Medicine, 
Cape Town, South Africa, 4Francis Crick Institute London, 
Francis Crick Institute London, London, United Kingdom 
of Great Britain and Northern Ireland, 5Imperial College 
London, Imperial College London, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: cldjos001@myuct.ac.za

Background: Pyrazinamide achieves excellent brain con-
centrations in animal models and may be an important 
drug in the treatment of tuberculosis meningitis (TBM). 
We aimed to describe the plasma and cerebrospinal fluid 
(CSF) pharmacokinetics of pyrazinamide in patients 
with HIV-associated TBM.
Design/Methods: This study was nested in a ran-
domised controlled trial to evaluate the safety of intensi-
fied antituberculosis therapy among adults with HIV-as-
sociated TBM in South Africa. All participants received 
pyrazinamide 25 mg/kg daily as part of standard TBM 
therapy and those randomised to the intervention arms 
were provided additional rifampicin (35mg/kg daily) 
plus linezolid with or without high-dose aspirin, for the 
first 56 days of treatment.
Plasma sampling was performed on day 3 and day 28 
after study enrolment and a lumbar CSF sample was 
collected at each visit. The samples were analysed with 
validated liquid chromatography tandem mass spec-
trometry assays. Data were analysed with nonlinear 
mixed-effects modelling.
Results: A total of 414 plasma and 44 CSF concentra-
tions were available from 49 participants, with me-
dian (interquartile range) age 38 (34–45) years, weight 
60 (54–74) kg, and fat-free mass (FFM) 46 (39–51) kg. 
Plasma pharmacokinetics of pyrazinamide was best de-
scribed by a one-compartment model with first-order 
elimination and transit compartments absorption. The 
typical values of clearance and volume of distribution, 

allometrically scaled by FFM, were 4.19 L/h and 44.2 L, 
respectively. CSF concentrations were modelled using a 
hypothetical effect compartment linked to the plasma 
concentrations. 
The plasma-to-CSF equilibrium half-life, which de-
scribes the delay in CSF equilibration with plasma, was 
0.58 h, and the CSF-to-plasma partition coefficient, 
describing extent of pyrazinamide penetration into the 
CSF was 99%.

Figure. Simulated concentration-time profiles at steady-
state for a typical individual (FFM = 46 kg).

Conclusions: Our model confirms that pyrazinamide 
quickly reaches the CSF and achieves concentrations 
similar to plasma, supporting further efficacy evalua-
tions in TBM.

OA12-295-16 Pharmacokinetics of standard 
vs. high-dose rifampicin for TB preventive 
treatment: a sub-study of the 2R2 
randomised controlled trial 
F. Gafar,1,2,3 V. Yunivita,3,4 F. Fregonese,1,2 
L. Apriani,4,5 R.E. Aarnoutse,6 D. Menzies,1,2 
R. Ruslami,3,4 1Research Institute of the McGill 
University Health Centre, Centre for Outcomes 
Research & Evaluation, Respiratory Epidemiology and 
Clinical Research Unit, Montreal, Canada, 2McGill 
University, McGill International TB Centre, Montreal, 
Canada, 3Universitas Padjadjaran, Faculty of Medicine, 
Department of Biomedical Sciences, Division of 
Pharmacology and Therapy, Bandung, Indonesia, 
4Universitas Padjadjaran, Research Center for Care 
and Control of Infectious Disease, TB Working Group, 
Bandung, Indonesia, 5Universitas Padjadjaran, Faculty 
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Medical Center, Radboud Institute for Medical Innovation, 
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e-mail: fajri.gafar@mail.mcgill.ca

Background: No data are available on the pharmacoki-
netics (PK) of high-dose rifampicin for tuberculosis pre-
ventive treatment (TPT). We aimed to describe rifampi-
cin PK at higher and standard doses for TPT and assess 
predictors of exposure to rifampicin.
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Design/Methods: An intensive PK sub-study was per-
formed in Bandung, Indonesia, among participants in 
the 2R2 randomized trial, which compared TPT regi-
mens of 2 months of high-dose rifampicin at 20 mg/
kg/day (2R20) and 30 mg/kg/day (2R30), with 4 months 
of standard-dose rifampicin at 10 mg/kg/day (4R10) in 
adolescents (aged 10-17 years) and adults (aged 18-65 
years). 
PK sampling was performed after drug intake at 2-8 
weeks of treatment. PK measures were assessed non-
compartmentally and log-transformed before analyses. 
Total exposures (AUC0-24) and peak concentrations 
(Cmax) for each high-dose arm was compared with stan-
dard-dose arm using unpaired t-test. Multiple linear re-
gression analyses were used to assess the effects of dose, 
sex, age, body weight and sampling day since the start 
of treatment on PK measures.
Results: Fifty-one participants (24 adolescents and 27 
adults) were included. In the 4R10, 2R20 and 2R30 arms, 
the geometric mean AUC0-24 was 70.7, 200.9 and 325.7 
h×mg/L, and Cmax was 19.1, 39.1 and 58.4 mg/L, re-
spectively; high inter-individual variabilities were ob-
served. Compared with the 4R10 arm, AUC0-24 and Cmax 
were significantly higher in the 2R20 and 2R30 arms (all 
p<0.001). 
Higher doses were strongly associated with AUC0-24 and 
Cmax (p<0.001), while higher weight and female sex were 
moderately associated with Cmax (p<0.05) and non-sig-
nificantly associated with AUC0-24 (p<0.1). Rifampicin 
concentrations were found to be much higher than seen 
in Indonesian tuberculosis patients given equivalent 
doses.
Conclusions: Doubling and tripling the rifampicin dose 
for TPT resulted in, respectively, three- and five-fold 
greater exposure than seen with the standard dose. The 
associations of body weight and sex with rifampicin ex-
posures require confirmation in population-PK model-
ling studies.

OA12-296-16 Pyrazinamide pharmacokinetics 
and urine colorimetry for the evaluation of 
TB in adults and children 

P. Rao,1 S. Lukumay,2 C. Kimathi,2 R. Mosha,2 K. Reed,3 
D. Handler,4 L. Kagan,5 C. Peloquin,6 T. Thomas,1 
C. Vinnard,4 Y. Xie,4 S. Heysell,1 1University of Virginia, 
Infectious Diseases and International Health, Charlottesville, 
United States of America, 2Haydom Lutheran Hospital, 
Global Health, Haydom, United Republic of Tanzania, 
3University of Virginia, Arts and Sciences, Charlottesville, 
United States of America, 4Rutgers New Jersey Medical 
School, Public Health Research Institute and Department 
of Medicine, Newark, United States of America, 
5Rutgers, The State University of New Jersey, Pharmacy, 
Piscataway, United States of America, 6University of 
Florida, Pharmacy, Gainesville, United States of America. 
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Background: Pyrazinamide (PZA) is a potent sterilizing 
anti-tuberculosis (TB) drug, and low PZA serum con-
centrations are associated with poor outcomes. Adults 
and pediatric patients can have varying exposures and 
dose adjustments can be personalized by serum con-
centrations; however, serum measurements involve so-
phisticated procedures that may be unavailable in many 
high-burden TB settings. Urine colorimetry provides a 
low-cost alternative with simple sampling and quantifi-
cation methods.
Design/Methods: We conducted a prospective, observa-
tional study of adult and pediatric patients on first-line 
anti-TB treatment in the United States and Tanzania, 
respectively. Serum was collected pre-dose, 1, 2, 4, 6, and 
8 hours post-dose for measurements of pyrazinamide 
(PZA) concentrations using validated LC-MS/MS meth-
ods. Urine was collected between 0-4, 4-8, and 8-24 hour 
intervals post-dose, and pooling was done to determine 
concentrations at 0-8 and 0-24 hours. Urine concentra-
tions of PZA were measured using colorimetric meth-
ods. Pharmacokinetic parameters were calculated using 
non-compartmental analysis.
Results: We enrolled 50 adults and 89 children with 
average ages 44 and 9 years, respectively. The average 
peak concentration and total area under the time curve 
(AUC0-24hours) were 45 mg/l and 442 mg*h/l for adults, 
and 42 mg/l and 174 mg*h/l for children. Correlation be-
tween serum parameters and amount of drug eliminat-
ed in urine was overall poor, but highest during the 0-4 
hour interval for adults (correlation coefficient, r = 0.2) 
and during the 0-24 hour pooled interval for children (r 
= 0.2) due to a greater proportion of PZA dose excreted 
in the urine at later times among children.
Conclusions: There were considerable differences in to-
tal PZA exposure between adults and children, despite 
adequate weight-based dosing in all patients. While 
personalized dosing strategies based on an individual’s 
pharmacokinetics appear necessary for populations to 
reach target exposures, the urine colorimetric assay as 
currently configured for PZA does not provide adequate 
correlation with serum exposures.
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OA12-297-16 Palatability preferences in 
children: The swish-and-spit taste panel 
approach for formulation development 

G. Hoddinott,1 N. Vanqa,1 S. Myeni,2 S. Staples,2 
H. Draper,1 M. Rafique,1 N. Tshetu,1 M. Palmer,1 
K. Inabathina,3 R. Taneja,3 A. Hesseling,1 
A. Garcia-Prats,4,1 1Stellenbosch University, Desmond 
Tutu TB Centre, Department of Paediatrics and Child 
Health, Faculty of Medicine and Health Sciences, Cape 
Town, South Africa, 2THINK, Tuberculosis and HIV 
Investigative Network (RF) NPC, Durban, South Africa, 
3TB Alliance, Pharmaceutical Product Development, 
New York, United States of America, 4University of 
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Background: Young children experience a dispropor-
tionate TB burden. Many TB medicines are poorly pal-
atable, adding to the treatment burden and negatively 
impacting administration accuracy, adherence, and clin-
ical outcomes. We report lessons learnt from a ‘swish-
and-spit’ taste-panel approach implemented among 
children in South Africa.
Design/Methods: We worked with two pharmaceuti-
cal manufacturers to each supply three formulation 
flavour blends of moxifloxacin and linezolid. Blends 
were independently developed through the manufactur-
ers’ standard in-house practices to optimize palatabil-
ity. We recruited healthy child volunteers (target n=96) 
aged 5-17-years-old (stratified by gender, into three 
age bands, and four ethnicities, from 2 diverse sites) to 
complete two assessments (one assessment per 6 blends 
per drug). Participants swished a small volume of each 
formulation blend in ~5ml water in their mouth for a 
few seconds. Tasting order was randomised with palate 
cleansing between. Assessments included an iterative 
relative ranking of palatability preferences, five Likert 
scales of absolute palatability, and a brief qualitative in-
terview.
Results: Overall, the study was implemented rapidly, re-
quiring ~12 weeks total for all recruitment and assess-
ments for both assessments at both sites. Although some 
parents/guardians of potential participants were initial-
ly sceptical, once the project rationale and procedures 
were explained, many were enthusiastic to consent. En-
rolling healthy volunteers meant a large pool of poten-
tial participants. All participants were able to success-
fully swish-and-spit without swallowing the blends. Par-
ticipants’ comprehension of the assessment procedures 
was intuitive, with preferences indicated clearly and 
without hesitation even among the youngest (5-7-years-
old). Assessments were sufficiently brief (~30-40mins) 
that participants’ concentration did not wander. 
Participants reported that they valued the opportunity 
to have their preferences ‘heard’. Findings from the as-
sessments were meaningful and informed further formu-
lation development choices.

Conclusions: The swish-and-spit taste panel approach 
is feasible to implement, generates essential data, and 
should be a standard component of TB drug formula-
tion development for children.

OA13 Advances in drug and vaccine 
development 

OA13-298-16 Antimycobacterial activity of 
a novel diarylquinoline (TBAJ-876) against 
diverse drug-susceptible and drug-resistant 
clinical isolates of M. tuberculosis 
T. Black,1 A. Upton,1 N. Fotouhi,1 M. Beumont,1 
E. Sun,1 E. Nuermberger,2 P. Converse,2 D. Almeida,2 
O. Komm,2 S. Franzblau,3 N. Kurepina,4 B. Kreiswirth,4 
1TB Alliance, Research & Development, New York, 
United States of America, 2Johns Hopkins University 
School of Medicine, Center for TB Research, Baltimore, 
United States of America, 3College of Pharmacy 
University of Illinois at Chicago, Institute for Tuberculosis 
Research, Chicago, United States of America, 
4Center for Discovery and Innovation, Hackensack 
Meridian Health, Nutley, United States of America. 
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Background: Standardized in vitro MIC assays are 
used to compare relative potency of antimycobacterial 
drugs. For some classes of drugs, potency differences 
can be observed amongst different clades of Mtb. For 
second-generation drugs, the potential for cross-resis-
tance or reduced potency may limit the effectiveness of 
new agents. 
Testing large panels of clinical isolates and strains hav-
ing known resistance profiles is needed before advancing 
a novel Mtb drug into clinical development. Validating 
the in vitro activity in mouse infection models provides 
added confidence.
Design/Methods: The MICs of TBAJ-876 and BDQ 
were evaluated by an agar proportion method against 
a panel of 96 DS and DR clinical isolates representing 
broad phylogenetic and geographic diversity. MICs were 
also determined by MABA method for TBAJ-876, BDQ, 
and their mono-N-desmethyl metabolites (M3 and M2, 
respectively) against a panel of 5 DS clinical isolates 
representing 5 phylogenetic clades and against a panel 
of clinical and laboratory isolates with diverse Rv0678 
mutations. 
The activity of TBAJ-876 and BDQ in combination with 
pretomanid and linezolid (PaL) was also assessed in 
BALB/c mice infected with an isogenic BDQ-R Rv0678 
mutant selected in an H37Rv strain.
Results: Against 96 DS and DR clinical isolates, TBAJ-
876 had an MIC90 of 0.016 mg/L vs. 0.16 mg/L for BDQ. 
TBAJ-876 and 876-M3 were at least 10x more potent 
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than BDQ and BDQ-M2 against DS and Rv0678 mu-
tant strains. TBAJ-876 also provided improved activity 
vs BDQ in mice infected with an Rv0678 mutant strain.

Figure. MIC frequency and distribution for 96 globally 
diverse drug-resistant and drug-sensitive clinical 
isolates of  MTb.

Conclusions: TBAJ-876 has consistent activity and ~10-
fold better potency than BDQ against DS and DR Mtb 
including activity against some BDQ-R strains.

OA13-299-16 Enhanced sterilising 
potential of regimens containing a novel 
diarylquinoline (TBAJ-876) in a preclinical 
mouse model of TB 

T. Black,1 N. Fotouhi,1 M. Olugbosi,2 M. Beumont,1 
E. Sun,1 P. Converse,3 R. Tasneen,3 S. Tyagi,3 
D. Almeida,3 O. Komm,3 S.-Y. Li,3 E. Nuermberger,3 
1TB Alliance, Research & Development, New York, 
United States of America, 2TB Alliance, Research & 
Development, Pretoria, South Africa, 3Johns Hopkins 
University School of Medicine, Center for TB Research, 
Baltimore, United States of America. 
e-mail: enuermb@jhmi.edu

Background: The relapsing mouse model (RMM) ef-
fectively predicted the clinical mycobactericidal and 
sterilizing potential of the BPaL and BPaMZ regimens. 
The new diarylquinoline clinical candidate, TBAJ-876 
combined with PaL, has been evaluated in RMMs to as-
sess the exposure/response relationship and sterilizing 
potential relative to HRZE, BPaL, and BPaMZ. The 
model data will be used to evaluate the potential clinical 
activity of TBAJ-876 vs. Bedaquiline in PaL-containing 
regimens and will guide clinical dose selection and im-
pact of using lower doses of L (linezolid).
Design/Methods: The BALB/c RMM with Mtb strain 
H37Rv was used. Dosing began 2 weeks post-infection 
(≥ 107 lung CFUs). Groups of mice (~5-10/arm/time-
point) were treated for various periods (0.5-6 months); 3 
months after the end of each dosing period, lungs were 
harvested and assessed for bacterial burdens by plating. 
All marketed drugs were dosed orally 5 days per week to 
provide approximate human-equivalent dose (HED) ex-

posures at approved doses. TBAJ-876 was dosed at 1.56, 
3.125, 6.25, and 12.5 mg/Kg in the dose ranging study 
(~25, 50, 100, and 200 mg HED). Drug PK was assessed 
for some studies.
Results: Dose-dependent efficacy of TBAJ-876 was ob-
served at doses up to 12.5 mg/Kg. The 3.125 mg/Kg dose 
of TBAJ-876 provided faster time to sterilization than 
25 mg/Kg doses of bedaquiline when combined with 
PaL. The 6.25 mg/Kg of TBAJ-876 provided an approxi-
mately one month decrease in time-to-sterilization vs. 
bedaquiline when combined with PaL (with L dose low-
ered to achieve a 600 mg human equivalent dose) and 
provided a similar time-to-sterilization as the BPaMZ 
treated group.

Conclusions: These RMM studies show the potential 
for significant improvement in the sterilizing activity of 
regimens containing TBAJ-876 vs. bedaquiline at the 
likely achievable human exposures.

OA13-300-16 Toxicological assessment 
of TBAJ-876, a second-generation 
diarylquinoline anti-tubercular drug, in rats 
and dogs 

R. Bruning-Barry,1 J. Ambroso,1 J. Dillberger,2 
T.J. Yang,3 D. Hickman,4 1RTI International, Drug 
Development, Research Triangle Park, United States 
of America, 2J. Dillberger LLC, Research & 
Development, Nashville, United States of America, 
3Deerfield, Research & Development, New York, 
United States of America, 4TB Alliance, Research & 
Development, New York, United States of America. 
e-mail: rbarry@rti.org

Background: TBAJ-876 is a second generation diaryl-
quinoline under development for treatment of pulmo-
nary tuberculosis (TB) and was selected for its reduced 
QT prolongation risk compared with the first genera-
tion diarylquinoline, bedaquiline (BDQ), based on in 
vitro (hERG assay) results and absence of adverse effects 
on electrocardiograms in safety pharmacology and toxi-
cology studies.
Design/Methods: The toxicological profile of TBAJ-
876 was characterized in GLP repeat-dose oral toxicity 
studies of 13-weeks duration in rats and dogs.
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Results: Both studies identified no-observed-adverse 
effect levels (NOAELs) in terms of dose level and sys-
temic exposure to TBAJ--876 and its major metabolite. 
All findings were either reversible or showed evidence of 
reversing after a 13-week treatment-free period and are 
clinically monitorable. Dose limiting toxicities included 
diarrhea, histopathologic findings of degeneration/ne-
crosis and/or hyperplasia in the stomach mucosa, ele-
vated serum transaminase activities in both species, and 
skeletal muscle myopathy in rats. 
At higher doses and exposures in the toxicology studies, 
findings also included hepatocellular necrosis in rats and 
elevated serum amylase activity without histopathologic 
findings in the pancreas, decreased bone marrow cellu-
larity, and myocardial muscle fiber necrosis/infiltrate ac-
companied by an increase in serum troponin I concen-
trations in dogs. 
At the NOAELs, daily plasma exposure for TBAJ-876 
and its major metabolite, as assessed by area under the 
concentration-time curve (AUC0-24h), were higher or ap-
proximately comparable to the NOAEL exposure for 
similar duration studies with BDQ in rats and dogs, re-
spectively. 
However, TBAJ-876 has an approximately 10-fold great-
er anti-mycobacterial activity in vitro and faster time to 
sterilization in relapsing mouse models.
Conclusions: Taken together, these nonclinical data sug-
gest that TBAJ-876 has a larger therapeutic index than 
BDQ and has the potential to enable safer and shorter 
TB treatment regimens that could be used for all forms 
of pulmonary TB.

OA13-301-16 A novel anti-M. tuberculosis 
drug, Contezolid (MRX-І): drug activity and 
resistance in vitro 

W. Sha,1 1Tongji University, School of Medicine, 
Shanghai Pulmonary Hospital, Clinic and Research 
Center of Tuberculosis, Shanghai, China. 
e-mail: shfksw@126.com

Background: Linezolid is one of the key drug in treat-
ment regimen of M. abscessus pulmonary disease. It de-
velops adverse effects, including peripheral neuropathy, 
bone marrow suppression etc. Contezolid (MRX-І) is 
also one of oxazolidinones. It showed antibiotics effects 
against MRSA, MRCNPs, similar with Linezolid, while 
it showed lower adverse effects than Linezolid. The pres-
ent study evaluated Contezolid anti-mycobacterium tu-
berculosis effects in vitro.
Design/Methods: The M.tuberculosis (MTB) clinical 
strains were isolated from sputum specimens of patients 
enrolled in the National Twelve Five-year Science and 
Technology Major Project of China. The isolates were 
conducted drug susceptibility tests and detected the 
MIC (minimum inhibitory concentration). The spon-
taneous mutation frequencies induced by Linezolid or 
Contezolid in the clinical isolates were tested. The Li-

nezolid or Contezolid resistance MTB colonies were se-
lected and sequenced. The cytotoxicity was evaluated by 
the lactate dehydrogenase leakage assay.
Results: Five isolates, nine isolates and seventeen iso-
lates were culture-confirmed as sensitive , MDR-TB 
and pre-XDR-TB, respectively. The Contezolid MIC50 
and MIC90 of nine MDR-TB isolates were 2mg/L and 
4mg/L, and they were in seventeen pre-XDR-TB iso-
lates were 1mg/L and >16mg/L. The spontaneous muta-
tions induced by Contezolid were tested in six isolates, 
showed higher than Linezolid. The inhibitory rate of 
intracellular MTB replication by Contezolid presented 
similar with Linezolid. mce3R mutation were detected 
in colonies induced by Contezolid. The cytotoxicity of 
CZD was evaluated in mouse peritoneal macrophages, 
compared with LZD. The results showed that CZD at a 
range of concentration from 100μg/mL to 0.4μg/mL had 
no significant cytotoxicity.
Conclusions: Contezolid demonstrated anti-MTB ef-
fects, similar with Linezolid and no significant cytotox-
icity. No cross-resistance were observed for Contezolid. 
It deserved more clinical research to evaluate its values 
in anti-MTB.

OA13-302-16 Safety of the investigational 
TB vaccine M72/AS01E-4 in people living with 
HIV 

L. Han,1 A. Dagnew,1 L. Fairlie,2 J.C. Innes,3 
K. Middelkoop,4 K. Naidoo,5 M. Tameris,6 
R.J. Wilkinson,7 L. Schlehuber,8 M. Dunne,1 
A. Schmidt,1 1Bill and Melinda Gates Medical Research 
Institute, Clinical Management, Cambridge, United States 
of America, 2Wits RHI, University of the Witwatersrand, 
Maternal and Child Health, Johannesburg, South Africa, 
3The Aurum Institute, Clinical Research Division, Aurum 
Klerksdorp CRS, Klerksdorp, South Africa, 4University of 
Cape Town, Desmond Tutu HIV Centre, Department of 
Medicine; Institute of Infectious Disease and Molecular 
Medicine, Cape Town, South Africa, 5Centre for the 
AIDS Programme of Research in South Africa, Treatment 
Research, Durban, South Africa, 6University of Cape 
Town, SATVI, Dept of Pathology, Worcester, South Africa, 
7Centre for Infectious Diseases Research in Africa, Univ. 
Cape Town; Francis Crick Institute London and Imperial 
College London, Infectious Diseases, Observatory, South 
Africa, 8Bill and Melinda Gates Medical Research Institute, 
Bioassay, Cambridge, United States of America. 
e-mail: linda.han@gatesmri.org

Background: The investigational tuberculosis vaccine 
M72/AS01E-4, a recombinant fusion protein derived from 
Mycobacterium tuberculosis antigens and the AS01E-4 
adjuvant, was previously found to be well-tolerated and 
immunogenic in people living with HIV (PLHIV) and ef-
fective for preventing pulmonary TB in a Phase 2b trial in 
HIV-negative adults. The current trial assessed safety and 
immunogenicity of M72/AS01E-4 in people living with 
well-controlled HIV in a tuberculosis-endemic region.
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Design/Methods: This observer-blind, Phase 2 trial was 
conducted in 6 sites in South Africa. Approximately 400 
participants, ages 16-35 years, were randomized 1:1 to 
M72/AS01E-4 or saline placebo, with 2 intramuscular 
doses one month apart. Eligibility criteria included an-
tiretroviral therapy for ≥3 months, with HIV viral load 
<200 copies/mL and CD4+ cell counts ≥200 cells/μL. 
Solicited adverse events (AEs) were recorded during the 
first 7 days after each dose. Criteria for severe AEs were 
redness/swelling ≥100 mm, fever ≥39.3 to <40.0°C, and 
AEs preventing normal daily activities. Serious AEs were 
recorded throughout the trial. Blood chemistries/hema-
tology were collected before each dose. Viral loads and 
CD4+ cell counts were collected at baseline and Days 
57, 210, and 390. Immunogenicity data will be disclosed 
when available.
Results: 401 participants were included in safety 
analyses. Solicited AEs (all grades and severe) were more 
frequent after M72/AS01E-4 versus Placebo (Table). For 
M72/AS01E-4 recipients, the median number of days with 
solicited symptoms ranged from 1 to 3. Among 9 serious 
AEs (4 in M72/AS01E-4), none were related to vaccine. 
Blood chemistries/hematology results yielded no notable 
abnormalities. The proportion of participants with 
viral loads >200 copies/mL increased over time with no 
differences between groups at any timepoint.

M72/AS01E-4; N=201 
(*N=200 for swelling at injection site) Placebo; N=197 

All AEs Severe AEs All AEs Severe AEs

Solicited 
AE n (%) [95% CI] n (%) [95% CI] n (%) [95% CI] n (%) [95% CI]

Pain at 
injection 
site

167 
(83.1) [77.4, 87.8] 32 

(15.9) [11.3, 21.5] 50 
(25.4) [19.7, 31.8] 2 

(1.0) [0.2, 3.3]

Redness 
at injection 
site

67 
(33.3) [27.1, 40.1] 0 (0) - 19 

(9.6) [6.1, 14.4] 0 (0) -

Swelling 
at injection 
site

83 
(41.5)* [34.8, 48.4] 0 (0)* - 17 

(8.6) [5.3, 13.2] 0 (0) -

Fever 87 
(43.3) [36.6, 50.2] 3 

(1.5) [0.4, 4.0] 44 
(22.3) [16.9, 28.5] 2 

(1.0) [0.2, 3.3]

Headache 132 
(65.7) [58.9, 72.0] 21 

(10.4) [6.8, 15.3] 78 
(39.6) [32.9, 46.6] 7 

(3.6) [1.6, 6.9]

Fatigue 119 
(59.2) [52.3, 65.8] 13 

(6.5) [3.6, 10.5] 74 
(37.6) [31.0, 44.5] 4 

(2.0) [0.6, 4.8]

Myalgia 96 
(47.8) [40.9, 54.7] 18 

(9.0) [5.6, 13.5] 45 
(22.8) [17.4, 29.1] 2 

(1.0) [0.2, 3.3]

Conclusions: The M72/AS01E-4 tuberculosis vaccine was 
well-tolerated with no safety signals in participants aged 
16-35 years with well-controlled HIV. These data sup-
port the inclusion of PLHIV in a planned Phase 3 regis-
tration trial.

OA13-303-16 Evaluation of a dry powder, 
inhaled BCG vaccine for protection against 
TB in a natural transmission, low-dose 
exposure guinea-pig model 
M. Selamolela,1 S. Olifant,1 R. Peters,1,2 A. Stoltz,3 
B. Fourie,1,4 1University of Pretoria, Medical 
Microbiology, Pretoria, South Africa, 2Foundation for 
Professional Development, Clinical Research Unit, East 
London, South Africa, 3Author deceased - University 
of Pretoria, Internal Medicine (Infectious Diseases), 
Pretoria, South Africa, 4University of Pretoria, Centre for 
Tuberculosis Research, Pretoria, South Africa. 
e-mail: bernard.fourie@up.ac.za

Background: Earlier studies suggested that BCG de-
livered directly to the lung or gut mucosa might hold 
immunological and physiological advantages over intra-
dermal administration in preventing tuberculosis dis-
ease in the vaccinated. 
In this study, guinea-pigs received a stable spray-dried 
formulation of viable BCG (Pasteur strain) (BCG-SD) 
by insufflation, followed by exposure to natural sources 
of infection (confirmed TB patients) in a unique air-
borne infection transmission facility, a novel feature of 
the experimental model.
Design/Methods: Duncan-Hartley guinea pigs (n=102) 
were randomly assigned to either BCG-SD insufflated, 
approximately 3-4 mg pre-loaded into an endotracheal 
delivery device (concentration 2x106cfu/mg) or solution 
for intradermal injection (BCG-ID); controls received 
placebo preparations. 
Week 0: Vaccination; 
Weeks 4-9: Animals exposed to infectious MDR-TB pa-
tient ward air; 
Week 10: Animals euthanized, lung and spleen tissue re-
moved for MGIT culture (180 days incubation) followed 
by real-time qPCR (IS6110 and IS1081) of cultured sam-
ples to confirm the presence/absence of Mycobacterium 
tuberculosis (Mtb) in the target organs.

Figure: Mtb positive qPCR results from lung/spleen 
samples in 80% (20/25), 44.1% (15/34) and 27.9% 
(12/43) of  the Placebo, BCG-ID and BCG-SD groups, 
respectively.
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Results: Dosing efficiency (emitted/loaded) of BCG-SD 
was only about 60%, and similar in the PCR+ and PCR- 
groups. Less than the intended dose of at least 2 mg per 
administration was achieved. No negative effects were 
observed in any of the animals. 
Conclusions: BCG-SD vaccine delivered by insufflation 
offered a high degree of protection in the TB natural-in-
fection guinea pig model over placebo controls. By com-
parison, intradermal BCG group were statistically not 
different from the BCG-SD group in protection dem-
onstrated. Results are encouraging, despite suboptimal 
dosing in the BCG-SD study arm. Larger, adequately 
powered studies with optimal and consistent dose deliv-
ery (higher than 2 mg per administration) are required 
to assess whether inhaled BCG vaccination enhances 
protection over injected, or not. Needle-free vaccination 
is attractive.

OA13-304-16 A modified BCG vaccine with 
depletion of enzymes associated with 
peptidoglycan amidation induces enhanced 
protection against TB in mice 

M. Shaku,1 P. Um,2 K. Ocius,3 A. Apostolos,3 M. Pires,3 
W. Bishai,2 B. Kana,1 1University of the Witwatersrand, 
Kana Lab, Johannesburg, South Africa, 2Johns Hopkins 
School of Medicine, Center for Tuberculosis Research, 
Baltimore, United States of America, 3University of Virginia, 
Department of Chemistry, Charlottesville, United States of 
America. e-mail: shakumoagi@gmail.com

Background: Mycobacterium tuberculosis (Mtb) causes 
Tuberculosis (TB), which remains a leading cause of 
death from an infectious disease worldwide. Mecha-
nisms by which Mtb evades pathogen recognition re-
ceptor activation during infection may offer insights 
towards the development of improved TB vaccines. 
Whilst Mtb elicits NOD-2 activation through host rec-
ognition of its muramyl dipeptide (MDP), it masks its 
endogenous NOD-1 peptidoglycan ligand through ami-
dation. As the BCG vaccine is derived from pathogenic 
mycobacteria, a similar situation prevails. We targeted 
this NOD-1 evasion capability to potentially improve ef-
ficacy of the BCG vaccine.
Design/Methods: We used CRISPRi to inhibit expres-
sion of the essential enzyme pair, MurT-GatD, implicat-
ed in amidation of peptidoglycan side chains to enhance 
the immunogenicity of BCG. A monocyte training assay, 
followed by testing in a murine model of TB infection 
were used to assess the efficacy of the recombinant BCG 
strain compared to the parental strain.
Results: We demonstrate that depletion of MurT-GatD 
in BCG results in reduced growth, cell wall defects, in-
creased susceptibility to antibiotics and altered spatial 
localization of new peptidoglycan. In cell culture ex-
periments, training of monocytes with the recombinant 
BCG strain yielded improved control of Mtb growth. 
In the murine model of TB infection, we demonstrate 

that depletion of MurT-GatD in BCG, which expresses 
the normally hidden D-glutamate diaminopimelate (iE-
DAP) NOD-1 ligand, is superior to standard BCG vac-
cine in prevention of Mtb disease.
Conclusions: These results demonstrate the feasibility 
of gene regulation platforms such as CRISPRi to inhibit 
essential pathways in vivo in mycobacteria and unmask 
pathogen-associated molecular patterns (PAMPs) which 
may stimulate immunity against Mtb infection. Collec-
tively, our work demonstrates that MurT-GatD can be 
targeted to develop a new TB vaccine candidate.

OA13-305-16 In vitro activity of tedizolid  
and linezolid against multidrug-resistant  
M. tuberculosis 
A. Aono,1 Y. Murase,1 K. Chikamatsu,1 Y. Igarashi,1 
Y. Morishige,1 A. Takaki,1 S. Mitarai,1,2 1The Research 
Institute of Tuberculosis, Japan Anti-Tuberculosis 
Association, Department of Mycobacterium Reference 
and Research, Kiyose, Japan, 2Nagasaki University 
Graduate School of Biomedical Sciences, Basic 
Mycobacteriosis, Nagasaki, Japan. 
e-mail: aono@jata.or.jp

Background: linezolid (LZD) has been classified as 
a group A drug by the WHO in the recent MDR-TB 
treatment guideline. Although LZD is effective against 
Mycobacterium tuberculosis, it causes many serious 
adverse events including bone marrow suppression, and 
requires careful monitoring during treatment. tedizolid 
(TZD), a same oxazolidinone class drug, may show less 
adverse events compared to LZD. To test whether TZD 
is a potential replacement of LZD, we compared the 
TZD and LZD by measuring their MICs in MDR-TB 
isolates from Japan.
Design/Methods: A total of 54 MDR-TB isolates and 
5 LZD resistant strains generated from H37Rv were 
tested against TZD and LZD. A two-fold diluted MIC 
plate ranging from 0.015 to 16 μg/mL was prepared in-
house. In parallel, whole-genome sequence analysis was 
performed for each isolate using MiSeq (Illumina), and 
known LZD-related drug resistant genes were analyzed 
using TBProfiler version 2.8.6.. Statistical analysis was 
performed using JMP ver. 12.1 (SAS Institute Inc.) for 
Student’s T test to compare the MIC differences. A p 
value of <0.05 was considered significant.
Results: The MIC50/90 for TZD and LZD were 0.25/0.5 μg/
mL and 0.5/1.0 μg/mL, respectively. The MIC ranges for 
TZD and LZD were 1.0–8.0 μg/mL and 8.0–32 μg/mL, 
respectively, in the induced LZD resistant mutants (n=5).
TZD showed a significantly lower MIC than LZD 
against in total of isolates in vitro (p<0.01). As the de-
tected variants did not show a high MIC compared to 
other wild-type isolates, the genetic variants were con-
sidered not significant (p=0.18). We found LZD resis-
tance related to rrl and rplC mutations among the in-
duced LZD resistant strains.
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Conclusions: This is the first report to evaluate the MIC 
of TZD against Japanese MDR-TB isolates. Although a 
limited number of MDR-TB isolates collected in Japan 
was used for this study, TZD may be a potential candi-
date to replace LZD.

OA14 Diagnosis of TB in Children 

OA14-306-16 The use of novel assays for 
point-of-care samples to diagnose childhood 
TB disease – a multi-centre prospective study 
in low- and middle-income countries 

L. Olbrich,1 D. Banze,2 I. Sabi,3 H. Zar,4 N.E. Ntinginya,3 
M. Nliwasa,5 V. Verghese,6 S.M. Graham,7 P. Nabeta,8 
M. Hoelscher,1 C. Khosa,2 N. Heinrich,1 1Ludwig-
Maximilians University Munich, Division of Infectious 
Diseases and Tropical Medicine, Munich, Germany, 
2Instituto Nacional de Saúde, Instituto Nacional de Saúde, 
Maputo, Mozambique, 3National Institute for Medical 
Research, Mbeya Medical Research Centre, Mbeya, 
United Republic of Tanzania, 4University of Cape Town, 
Department of Paediatrics & Child Health,SA-MRC Unit 
on Child & Adolescent Health, Cape Town, South Africa, 
5Kamuzu University of Health Sciences, Helse Nord 
Tuberculosis Initiative,Department of Pathology, Blantyre, 
Malawi, 6Christian Medical College, Pediatric Infectious 
Diseases, Vellore, India, 7University of Melbourne, Centre 
for International Child Health, Melbourne, Australia, 
8Foundation for Innovative New Diagnostics, Foundation 
for Innovative New Diagnostics, Geneva, Switzerland. 
e-mail: olbrich@lrz.uni-muenchen.de

Background: Missed diagnosis of childhood TB causes 
significant morbidity and mortality and could be im-
proved using novel diagnostics and easy-to-collect sam-
ples. We evaluated the diagnostic accuracy of a urinary 
lateral-flow assay (FujiLAM) and a stool-processing kit 
coupled with Xpert®MTB/RIF-Ultra (SPK/Ultra) for 
childhood TB.
Design/Methods: RaPaed-TB was a multi-centre pro-
spective diagnostic validation study in five lower-middle 
income countries. Children (<15years) with presumptive 
TB provided at least two sputum samples and one naso-
pharyngeal aspirate if <5 years for TB testing (culture 
and Ultra). Standardised microbiological, radiologic, 
and clinical data were used to define TB status, follow-
ing published consensus criteria for diagnostic evalua-
tion studies, informing applied reference standards.
Results: Of 974 children enrolled, 632 (10.1% malnour-
ished; 42.7% <5years; 16.6% living with HIV) had a 
valid TB status and a FujiLAM and SPK/Ultra result 
available. 28.3% (179/632) had confirmed TB, 32.9% 
(208/632) unconfirmed TB, and 38.7% (245/632) un-
likely TB. FujiLAM had a sensitivity of 31.3% (95%CI 
24.6-38.6) and specificity of 91.0% (95%CI 86.3-94.5), 

and SPK/Ultra a sensitivity of 33.0% (95%CI 26.1-40.4) 
and specificity of 87.2% (95%CI 81.9-91.4), comparing 
children with confirmed to those with unlikely TB. Ap-
plication of both FujiLAM and SPK/Ultra yielded an 
increased sensitivity of 44.7% (95%CI 37.3-52.3) but 
with reduced specificity of 78.7% (95%CI 72.5-84.0). 
Sensitivity was higher in key subgroups, including in-
fants (73.9%, 95%CI 51.6-89.8) and children with se-
vere acute malnutrition (58.3%; 95%CI 36.6-77.9). For 
FujiLAM, tendencies of test readout associated with 
manufacturing lot were observed, not reaching statisti-
cal significance.
Conclusions: Our results suggest a benefit of applying 
both FujiLAM and SPK/Ultra in children investigated 
for TB. While WHO’s high-priority target product pro-
files for new TB diagnostics were not met, the assays 
operational simplicity and diagnostic yield might con-
tribute to improve TB diagnosis for children, especially 
those who are at risk of most severe disease.

OA14-307-16 Introduction of the Simple  
One-Step stool processing method to 
diagnose TB in children, lessons learnt from 
the pilot implementation in Malawi 
J. Mpunga,1 T. Mwenyenkulu,1 H. Kanyerere,1 
D. Chimatiro,1 M. Nyenje,1 B. Girma,1 L. Kanyenda,2 
E. Chamwalira,3 G. Talama,4 L. Donsa,5 M. Ndung’u,6 
N. Madidi,7 1Ministry of Health, Malawi, National 
Tuberculosis and Leprosy Elimination Program, Lilongwe, 
Malawi, 2USAID Mission, Malawi, Global Health, 
Lilongwe, Malawi, 3KNCVTB-Malawi, DAPP-TB LON 2, 
Lilongwe, Malawi, 4Partner in Hope, TB LON 1, Lilongwe, 
Malawi, 5FHI 360, Infectious Disease Detection and 
Surveillance (IDDS), Lilongwe, Malawi, 6FHI 360, 
Infectious Disease Detection and Surveillance (IDDS), 
Nairobi, Kenya, 7FHI 360, Malawi, Lilongwe, Malawi. 
e-mail: mpungajay1@gmail.com

Background and challenges to implementation: Bacteri-
ological confirmation of Tuberculosis (TB) in children is 
challenging due to difficulties collecting sputum and low 
bacillary load. Since 2020, WHO recommended stool as 
an initial test to diagnose TB in children using the Xpert 
platform with the Ultra cartridge. The Malawi National 
TB and Leprosy Elimination Program (NTLEP) is as-
sessing the feasibility of stool based Xpert testing using 
the simple one-step stool method (SOS) to increase ac-
cess to bacteriological confirmation of TB in children.
Intervention or response: Since December 2022, the NT-
LEP and its partners have introduced stool based Xpert 
testing in 8 pilot sites. Staff working at the sites were 
trained in managing childhood TB and stool testing. For 
each child, ages 0-14, with signs and symptoms of TB, a 
stool sample is requested in addition to the routine stan-
dard of care. The stool is processed using the SOS stool 
method on Xpert MTB Ultra. Monitoring of the results 
is conducted weekly, while facility-level supervision is 
done monthly.
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Results/Impact: As of March 2023, 298 children (144 
males and 154 females) were enrolled, of which 55 (18%) 
were HIV positive. Of the 298, 150 were 0-4 years, and 
148 were 5-14 years. Among 23/298 (7.7%) were MTB 
detected on stool. 
From the 23 MTB detected from stool analyses, 2 cases 
were rifampicin-resistant (RR). The pilot runs through 
May 2023, and the results will fully be analyzed during 
the time of  the conference.
Conclusions: Initial results are promising, suggesting 
that the introduction of stool-based testing as an al-
ternative sample can improve TB diagnosis in Malawi 
children.

OA14-308-16 Laboratory diagnosis of TB  
in infants living with HIV and hospitalised 
with severe pneumonia 

D. Nalwanga,1,2 V. Musiime,1 W.C. Buck,3,4 
C. Chabala,5,6 H.A. Mujuru,7 F. Nkongho,8 
P.-Y.I. Tam,9,10 T. Mvalo,11 J. Bramugy,12 A. Tagarro,13 
C. Moraleda,13 P. Rojo,13,14,15 EMPIRICAL Clinical Trial 
Group 1Makerere University, Pediatrics and Child Health, 
Kampala, Uganda, 2Makerere University Lung Institute, 
Research, Kampala, Uganda, 3Universidade Eduardo 
Mondlane, Pediatrics, Maputo, Mozambique, 4University of 
California Los Angeles, David Geffen School of Medicine, 
Pediatrics, Los Angeles, United States of America, 5Herpez, 
Pediatrics, Lusaka, Zambia, 6University of Zambia, Pediatics, 
Lusaka, Zambia, 7University of Zimbabwe Clinical Research 
Centre, Pediatrics, Harare, Zimbabwe, 8University of 
Lincoln, Laboratory, London, United Kingdom of Great 
Britain and Northern Ireland, 9Malawi-Liverpool-Wellcome 
Trust Clinical Research Programme, Pediatrics, Lilongwe, 
Malawi, 10Liverpool School of Tropical Medicine, Pediatrics, 
Liverpool, United Kingdom of Great Britain and Northern 
Ireland, 11Lilongwe Medical Relief Fund Trust, UNC 
Project Malawi, Pediatrics, Lilongwe, Malawi, 12Fundaçao 
Manhiça, Manhiça, Mozambique, Pediatrics, Manhiça, 
Mozambique, 13Paediatric Unit for Research and Clinical 
Trials (UPIC), Hospital 12 de Octubre Health Research 
Institute (i+12), Pediatrics, Madrid, Spain, 14Servicio 
Madriñleño de Salud (SERMAS), Pediatrics, Madrid, Spain, 
15Complutense University, Pediatrics, Madrid, Spain. 
e-mail: damalielwanga@gmail.com

Background: Tuberculosis (TB) is a leading cause of 
mortality in children living with HIV. Autopsy studies 
show that TB is often undiagnosed in children dying 
from HIV-associated pneumonia. Laboratory TB diag-
nosis is challenging in high-risk infants due to the pauci-
bacillary nature of disease, and difficulty obtaining re-
spiratory samples. 
We assessed laboratory TB diagnosis in infants enrolled 
in the EMPIRICAL clinical trial.
Design/Methods: EMPIRICAL is a randomized con-
trolled trial (#NCT03915366) recruiting infants living 
with HIV hospitalized with severe pneumonia in six Af-
rican countries. We excluded infants with current/previ-
ous TB diagnosis and TB contact. 

Xpert MTB/RIF Ultra (Xpert) on nasopharyngeal as-
pirate (NPA) and stool samples, and urine lipoarabino-
mannan (LAM) are attempted for all participants when 
feasible.
Results: Among 410 participants enrolled from March 
2020 – February 2023, 88/410 (21.5%) had laboratory-
confirmed TB with at least one positive test. Mean age 
was 5.6 [SD:2.9] months, and 52/88 (59.1%) were male. 
HIV had been newly diagnosed in 59/88 (67.0%). Se-
vere acute malnutrition was present in 33/88 (34.1%). 
Median baseline CD4 and viral load were 582 cells/mL 
[IQR:295-1101] and 3,279,585 copies/mL [IQR:534,553-
10,000,000], respectively. Urine LAM results were avail-
able for 86/88 (97.7%), with 90.7% (78/86) positivity: 
36/78 (46.2%) +1, 29/78 (37.2%) +2, 8/78 (10.3%) +3, 
and 5/78 (6.4%) +4. Stool Xpert results were available 
for 86/88 (97.7%), with 15.1% (13/86) positivity, and 
RIF resistance in 1/10 (10.0%). NPA Xpert results were 
available for 76/88 (86.4%) with 6.6% (5/76) positivity, 
and RIF resistance in 0/3 (0%). [BWC1] Correlation of 
positive test results is presented in Figure 1.

Figure 1. Test results correlation for 76 HIV-positive 
infants with laboratory-confirmed TB and all three 
tests performed.

Conclusions: TB was confirmed in over one-fifth of 
HIV-positive infants hospitalized with severe pneumo-
nia, despite excluding infants with current/previous TB 
diagnosis and TB contacts. Urine LAM and stool Xpert 
are non-invasive tests that were more frequently feasible 
to perform, and had higher test positivity than NPA 
Xpert in this critically ill population.
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OA14-309-16 Xpert Ultra in stools and urine 
to diagnose TB in children: A Médecins Sans 
Frontières cross-sectional multicentric study 
in Guinea-Bissau and South Sudan 

L. Moretó-Planas,1 R. Mahajan,2 J. Gallo,3 E. Biague,3 
R. Gonçalves,3 L. Flevaud,1 M. Camará,4 L.F. Nyikayo,5 
G. Ohisa,6 M.J. Sagrado,7 A. Llosa,1 1Médecins sans 
Frontières (MSF), Medical Department, Barcelona, Spain, 
2Médecins sans Frontières (MSF), Operations, Delhi, India, 
3Médecins sans Frontières (MSF), Operations, Bissau, 
Guinea Bissau, 4National TB Program, MoH, Bissau, 
Guinea Bissau, 5Médecins sans Frontières (MSF), 
Operations, Malakal, South Sudan, 6National TB Program, 
MoH, Juba, South Sudan, 7Médecins sans Frontières 
(MSF), Medical Department, Madrid, Spain. 
e-mail: laura.moreto@barcelona.msf.org

Background: Over half of childhood tuberculosis (TB) 
remains undiagnosed yearly. TB culture is often unavail-
able. WHO recommends Xpert-Ultra as first test for 
diagnosis of paediatric TB, but microbiological con-
firmation remains low (<30%) and often requires inva-
sive procedures. We aimed to determine the sensitivity/
specificity of Xpert-Ultra in stools and urine samples in 
presumptive paediatric TB cases in two high TB burden 
settings.
Design/Methods: This cross-sectional multicentric 
study took place at Simão Mendes hospital, Guinea-
Bissau, from July 2019 to April 2020, and in Malakal 
hospitals, South Sudan, from April 2021 to November 
2022. Children between 6 months and 15 years with pre-
sumptive tuberculosis underwent clinical and laborato-
ry assessment, with one respiratory or extrapulmonary 
sample (gold standard (GS)), one stool and one urine 
samples analysed with Xpert-Ultra.
Results: A total of 441 children were enrolled from 
Bissau(n=133) and Malakal(n=308), with 214(49%) 
females and median(IQR) age of 4.5(1.5-9) years. HIV 
infection and severe acute malnutrition (SAM) were 
found in 89(20%) and 251(57%), respectively. Confir-
mation of TB was achieved in 76(17%); 198(44%) had 
unconfirmed TB, and 167(39%) had unlikely TB. Of the 
441 with GS diagnosis, the overall yield of positive TB 
results was 13%(59/441): 10% (42/408) in pulmonary 
samples and 37% (19/51) in extrapulmonary samples. 
A total of 410 and 435 and 160 samples were used to 
evaluate Xpert-Ultra on stool and Xpert-Ultra on urine, 
respectively. Compared to GS, sensitivity and specificity 
of Xpert-Ultra on stools were 69.4%(95% CI:55.5-80.5) 
and 98.3%(95% CI: 96.4-99.2), whereas on urine were 
12.1%(95%CI: 6.0-22.9) and 99.2%(95%CI :97.7-99.7), 
respectively. Eight patients were positive with stools or 
urine Xpert result but negative with GS.
Conclusions: Xpert-Ultra in stools showed similar sensi-
tivity and specificity than described in the literature and 
an added diagnostic yield when gold standard was nega-
tive. Sensitivity of urine was low but more research is 
needed to determine its clinical indication.

OA14-310-16 Lateral-flow urine 
lipoarabinomannan assay for TB diagnosis  
in children: A Médecins Sans Frontières  
cross-sectional study in South Sudan 

L. Moretó-Planas,1 R. Mahajan,2 L. Flevaud,1 
L.F. Nyikayo,3 S. Agochi,4 M. Sangma,5 G. Ohisa,6 
M.J. Sagrado,7 A. Llosa,1 1Médecins sans Frontières 
(MSF), Medical Department, Barcelona, Spain, 
2Médecins sans Frontières (MSF), Operations, Delhi, 
India, 3Médecins sans Frontières (MSF), Operations, 
Malakal, South Sudan, 4Médecins sans Frontières (MSF), 
Operations, Juba, South Sudan, 5Médecins sans Frontières 
(MSF), Operatins, Nairobi, Kenya, 6National TB Program, 
MoH, Juba, South Sudan, 7Médecins sans Frontières 
(MSF), Medical Department, Madrid, Spain. 
e-mail: laura.moreto@barcelona.msf.org

Background: Over half of childhood tuberculosis re-
mains undiagnosed yearly. Tuberculosis (TB) microbio-
logical confirmation is low and often requires invasive 
procedures. Urine lipoarabinomannan (TB-LAM, Alere 
Determine) has been recommended for TB-diagnosis in 
HIV-infected patients, but some evidence suggests its 
use with malnourished children. 
We aimed to determine the TB-LAM positivity rate per 
TB group and by age, HIV and nutritional status in two 
high TB burden settings.
Design/Methods: This cross-sectional study took place 
in two hospitals in Malakal, South Sudan, from July 
2022 to February 2023. Paediatric presumptive TB cases 
6 months to 15 years of age underwent clinical and labo-
ratory assessments with at least one sample analysed by 
Xpert-Ultra (pulmonary and/or extrapulmonary sam-
ple) and TB LAM in urine.
Results: A total of 160 children were enrolled with 
87(54%) females and a total of 87(54%) children un-
der 5. HIV infection and severe acute malnutrition 
(SAM) were found in 17(10.6%) and 88(55%), respec-
tively. Microbiological confirmation of TB was achieved 
in 28(18%); 71(44%) had unconfirmed TB, and 
61(38%) had unlikely TB. Overall, LAM positivity was 
19%(30/160): 57%(16/26) in confirmed TB, 10%(7/71) 
in unconfirmed TB, and 12%(7/61) in unlikely TB pa-
tients. The positive predictive value among TB cases 
(confirmed or unconfirmed) was 76.7%(23/30) (95% CI: 
59-88) and the negative predictive value among unlikely 
TB cases was 41.5% (54/130) (95% CI: 33-50). The rela-
tive risk of positive LAM result among children who 
were under 5 , HIV positive and SAM was 3.3 (95% CI: 
1.5-7.8 , p= 0.002) , 4.9 (95% CI: 2.8-8.4 , p=<0.001) 
and 3.3 (95% CI: 1.4-7.6, p=0.002), respectively.
Conclusions: Our findings suggest an additional poten-
tial diagnostic utility of urine TB LAM in presumptive 
TB patients under 5 or with severe acute malnutrition, 
in addition to the well-known role in people living with 
HIV.
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OA14-311-16 A multi-country assessment  
of the feasibility of tongue swab vs. sputum 
collection for TB testing in children 

R. Castro,1 P. Wambi,2 J. Luiz,3,4 E. Nkereuwem,5 
B. Kampmann,5,6 M. Nicol,3,7 H. Zar,3 D. Jaganath,8 
A. Cattamanchi,1,9 E. Wobudeya,2 1University of 
California, San Francisco, Division of Pulmonary and 
Critical Care Medicine, San Francisco, United States of 
America, 2Mulago National Referral Hospital, 
Department of Pediatrics, Kampala, Uganda, 3University 
of Cape Town, Department of Paediatrics and Child 
Health, Red Cross Children’s Hospital, and the SA-Medical 
Research Council Unit on Child and Adolescent Health, 
Cape Town, South Africa, 4Dora Nginza Regional Hospital, 
Department of Paediatrics, Gqeberha, South Africa, 
5Medical Research Council Unit The Gambia at the London 
School of Hygiene and Tropical Medicine, Vaccines and 
Immunity, Fajara, Gambia (Republic of The), 6Charité – 
Universitätsmedizin, Institute of International Health, 
Berlin, Germany, 7University of Western Australia, 
Division of Infection and Immunity, School of Biomedical 
Sciences, Perth, Australia, 8University of California, 
San Francisco, Division of Pediatric Infectious Diseases, 
San Francisco, United States of America, 9University of 
California, Irvine, Division of Pulmonary Diseases and 
Critical Care Medicine, Irvine, United States of America. 
e-mail: robert.castro@ucsf.edu

Background: Although the sensitivity of swab-based 
molecular testing for TB is expected to be lower than 
that of sputum-based testing, diagnostic yield could be 
higher for children if sample collection is easier. 
We conducted a multi-country evaluation of the feasi-
bility of collecting tongue swabs versus sputum samples 
in children with presumptive TB.
Design/Methods: We prospectively enrolled children 
less than 10 years being evaluated for pulmonary TB in 
The Gambia, South Africa, and Uganda. We aimed to 
collect at least one respiratory specimen as expectorated 
or induced sputum (ES and IS, respectively), and if not 
feasible as gastric or nasopharyngeal aspirates. Follow-
ing at least 30 minutes of fasting, two tongue swabs (Co-
pan FloqSwabs) were collected (prior to sputum collec-
tion). 
We calculated the proportion of children who could pro-
vide an ES or IS sample and compared these to the pro-
portion of tongue swabs successfully collected, overall 
and by age group.
Results: We included 789 children: 566 (71.7%) under 
5 years, 46.1% female, and 11.4% living with HIV. 
A tongue swab was successfully collected in 98.6% 
(778/789) of children. In comparison, 38/519 (7.3%) 
could provide an ES sample (p<0.001). Among 743 chil-
dren who did not provide an ES sample, 262 (35.3%) 
could provide an IS sample (compared to the 733 
[92.9%] who could provide a swab [p<0.001]). 
When stratified by age group, it was less feasible to col-
lect sputa than a tongue swab in children under 5 com-
pared to children 5-9 (Table).

Sample type n/N (%) All 
(N=789)

0-4 years old 
(n=566)

5-9 years old 
(n=223)

Expectorated sputum 
38/519
(7.3%)

9/384
(2.3%)

29/135
(21.5%)

Induced sputum 
262/743
(35.3%)

178/553
(32.2%)

84/190
(44.2%)

Induced or expectorated sputum
308/789
(39.0%)

191/566
(33.7%)

117/223
(52.5%)

Tongue swab
778/789
(98.6%)

559/566
(98.8%)

219/223
(98.2%)

Table.

Conclusions: In a multi-country assessment, tongue 
swabs were far more feasible to collect from children 
than expectorated sputum. Swab-based molecular test-
ing has the potential to increase the number of children 
with microbiologically confirmed TB, particularly in 
children under 5.

OA14-312-16 Rapid and accurate diagnosis 
of paediatric TB by combining a novel 
GeneXpert host gene transcription assay and 
Xpert MTB/RIF Ultra 

L. Olbrich*,1 V.P. Verghese*,2 E. Ntinginya,3 
C. Khosa,4 M. Nliwasa,5 L. Larsson,6 S. Graham,7 
P. Nabeta,8 M. Hölscher,6 H. Zar,9 J.S. Michael*,2 
N. Heinrich*,1 1Ludwig-Maximilians University Munich, 
Division of Infectious Diseases and Tropical Medicine, 
Munich, Germany, 2Christian Medical College, Pediatric 
Infectious Diseases, Vellore, India, 3National Institute 
for Medical Research, Mbeya Medical Research Centre, 
Mbeya, United Republic of Tanzania, 4Instituto Nacional de 
Saúde, Instituto Nacional de Saúde, Maputo, Mozambique, 
5Kamuzu University of Health Sciences, Helse Nord 
Tuberculosis Initiative,Department of Pathology, Blantyre, 
Malawi, 6Laura Olbrich, Division of Infectious Diseases 
and Tropical Medicine, Munich, Germany, 7University 
of Melbourne, Centre for International Child Health, 
Melbourne, Australia, 8Foundation for Innovative New 
Diagnostics, Foundation for Innovative New Diagnostics, 
Geneva, Switzerland, 9University of Cape Town, 
Department of Paediatrics & Child Health,SA-MRC Unit 
on Child & Adolescent Health, Cape Town, South Africa. 
e-mail: olbrich@lrz.uni-muenchen.de

Background: Childhood tuberculosis (TB) remains a 
major cause of morbidity and mortality due to missed 
diagnosis. Better diagnostics with enhanced sensitivity 
using easy-to-obtain specimens are needed. The Cepheid 
MTB-Host Response Prototype Cartridge (MTB-HR) 
is a candidate test that measures a three-gene transcrip-
tomic signature from fingerstick-blood showing promis-
ing performance in adults.
Design/Methods: RaPaed-TB was a multicentre pro-
spective diagnostic accuracy study conducted in five 
countries and the first one to assess the use of MTB-
HR in children. Minors <15 years of age with signs or 
symptoms suggestive of pulmonary and/or extrapulmo-
nary TB were enrolled. Standardised microbiological, 
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radiologic, and clinical data were used to define TB sta-
tus, following published consensus criteria for diagnos-
tic evaluation studies. MTB-HR was taken at baseline, 
month 1, 3, and 6.
Results: Of the 976 children recruited, 633 had a defined 
TB status and at least one valid MTB-HR result. MTB-
HR differentiated children with culture-confirmed TB 
from those with unlikely TB with area under the curve 
(AUC) 0.85 (95%CI: 0.80-0.89), sensitivity 59.8% (50.8-
68.4), and specificity 90% (95%CI 85.5-94.0). AUC was 
similar in key subgroups.Repeated sampling showed a 
normalisation of MTB-HR readout in children treated 
for TB (Figure1 A). Combining baseline MTB-HR with 
one Xpert®MTB/RIF-Ultra (Ultra) on sputum/gastric 
lavage identified 71% of children with microbiologically 
confirmed pulmonary TB, but with less added sensitiv-
ity from a nasopharyngeal specimen (Figure1 B).

Conclusions: This first assessment of MTB-HR in 
children showed good diagnostic accuracy for culture-
confirmed TB, including key subgroups, in a large, geo-
graphically diverse cohort. Combining MTB-HR with a 
respiratory specimen tested by Ultra could rapidly iden-
tify most culture-confirmed children. 
Given the widespread availability of the GeneXpert plat-
form, the short time to result, ease of use of capillary 
blood, and the diagnostic yield, MTB-HR is a promising 
tool to substantially improve TB diagnosis for children, 
which is currently the main obstacle towards reducing 
child TB mortality.

OA14-313-16 Reaching the unreached:  
Access to TrueNat technology as a near 
point-of-care test within communities in 
Bangladesh 

S.T. Hossain,1 P.K. Modak,2 S. Islam,1 A. Rahman,2 
K. Chakraborty,1 F. Begum,3 J. Robinson,4 
W. Van Gemert,5 A.K. Paul,1 M.R. Sarker,6 
V. Livchits,7 S. Choudhury,3 1FHI360, Infectious 
Disease Detection and Surveillance (IDDS), Dhaka, 
Bangladesh, 2NTP, MBDC, DGHS, Dhaka, Bangladesh, 
3USAID, Office of Population, Health, and Nutrition, 
Dhaka, Bangladesh, 4FHI360, Emerging Infectious 
Diseases and Health Security, Infectious Disease 
Department, Global Health and Population, Dhaka, 
Bangladesh, 5Stop TB Partnership, UNOPS, Geneva, 
Switzerland, 6DGHS, MBDC, Dhaka, Bangladesh, 
7USAID, Bureau for Global Health, Office of 
Infectious Disease, Tuberculosis Division, Washington, 
United States of America. 
e-mail: shossain@fhi360.org

Background: According to the 2022 World Health Or-
ganization Global TB Report, the percentage of pre-
sumptive tuberculosis (TB) patients tested with rapid 
molecular diagnostics was only 24% in Bangladesh. To 
address this gap, in late 2022 the USAID-funded Infec-
tious Disease Detection and Surveillance (IDDS) project 
supported the National TB Control Program (NTP) to 
install and operationalize 38 Truenat instruments. 
Truenat can be used at the peripheral level to diagnose 
TB and RR-TB. The objective of the study was to assess 
the initial impact of Truenat within communities.
Design/Methods: Truenat was implemented at 38 sites 
that were previously only performing TB microscopy. 
Truenat test data were collected for the period October 
to December 2022 from all 38 Truenat sites and micros-
copy data were collected for October to December 2021 
(before Truenat became available). Data were analyzed 
and compared to assess the initial impact of the Truenat 
intervention.

Indicators 2021 ( October- December)
Before Truenat Availability

2022 (October-December)
After Truenat Availability

Total new/relapse TB 
patients (clinically diagnosed 
/ bacteriologically confirmed

1,336 1,688

TB patients diagnosed with 
rapid molecular test 56 1,407

Truenat as the initial 
diagnostic test resulted in an 
increased percentage in TB 
detection

4.2% (56/1,336) 83.4% (1,407/1,688)

Bacteriologically confirmed 
TB cases 1,025 1,546

Rifampicin Resistant TB 
cases 0 25

Table 1. Comparison of  data of  38 Truenat sites to 
smear microscopy
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Results: The number of TB patients who received a 
rapid molecular test increased from 56 (4.2%) before 
Truenat was available to 1,407 (83.4%) after Truenat 
became available (Table 1). The proportion of new/re-
lapse TB cases that were bacteriologically confirmed in-
creased from 1,025 (76.7%) to 1,546 (91.6%). Also, the 
detection of RR-TB cases increased from 0 to 25 cases. 
While many factors may have contributed to these in-
creases, one key change was the local availability of Tru-
enat compared to previous years.
Conclusions: The Truenat technology now offers access 
to a rapid molecular TB diagnostic test to the people 
evaluated for TB at the community level and remote set-
tings. Rapid diagnosis of TB and drug resistance allows 
for prompt start of appropriate treatment and care. In 
this initial implementation, Truenat was shown to be 
operationally feasible to increase access to rapid and re-
liable TB diagnostics near point of care.

OA15 Key Populations 

OA15-314-16 Women-led integrated 
screening camps to address gender-based 
disparities in TB eradication 

M. Chaudhry,1 R. Maniar,1 S. Kamil,1 M. Jaswal,1 
S. Shah,1 M. Hyder,1 N. Nisar,1 A. Pasha,2 S. Khowaja,2 
A. Khan,2 S. Shahbaz,1 Z.M. Tun,3 1IRD, TB Program, 
Karachi, Pakistan, 2IRD, Karachi, Pakistan, 3IRD, Research 
and Evaluation, Singapore, Singapore. 
e-mail: rabia.maniar@ird.global

Background and challenges to implementation: WHO 
Global TB Update 2022 reports TB disease prevalence 
with a male-to-female ratio of 2:1. However, studies 
from Pakistan reported higher TB disease prevalence 
among women and their barriers to access healthcare—
financial, logistical, stigma, cultural - and longer delays 
from presentation to diagnosis compared to men. 
This is consistent with observations of TB screening ac-
tivities by IRD. Therefore, we implemented women-led 
integrated screening camps to improve women’s access 
to TB services.
Intervention or response: We implemented a holistic 
healthcare model for women, where they were invited to 
participate in women-centric camps, offering TB, breast 
and cervical cancer screenings, mental well-being sup-
port, and medical consultations by female clinicians and 
health workers. Participation was further bolstered by 
engaging female volunteers from within the community 
to support camp activities. 
We also raised awareness about TB-associated stigma 
through interactive activities (such as theater perfor-
mances). 

Results/Impact: We convened 27 conventional TB 
screening camps between January and March 2023. In 
these camps, we screened 7381 people, of whom 1855 
(25%) were women, and found 236 women presumptive 
of TB. We also conducted five women-centric camps in 
March and April 2023, where 677 women were screened, 
yielding 72 women presumptive of TB. On average, 
women-centric camps screened 135 women per camp, 
almost double the conventional camps (69 per camp). 
In addition, we observed a higher yield in women pre-
sumptive of TB among women-centric camps compared 
to conventional camps (14 versus 9 per camp). Female 
participants in women-centric camps were younger than 
those who participated in conventional camps (median 
age, 33 versus 25 years).

Conventional TB screening  
camps 2023

Women-centric  
camps 2023

Jan Feb Mar Total Mar Apr Total

Total screened 681 2512 4188 7381 574 103 677

Females 152 641 1062 1855 574 103 677

% Female 22% 26% 25% 25% NA NA NA

Total Presumptive 
of TB 76 161 302 539 62 10 72

Female 29 74 133 236 62 10 72

% Female 38% 46% 44% 44% NA NA NA

Table 1: Comparison of  TB case finding and yields 
among women through Conventional versus Women-
centric camps.

Conclusions: Our findings highlight the value of con-
text-specific, women-centric strategies combined with 
integrated health service delivery models in increasing 
TB health services uptake by women. This strategy can 
help TB case finding programs reach younger women in 
high-burden settings.
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OA15-315-16 Anaemia as a risk factor  
among people with TB in a tribal  
setting – experience from Odisha, India 

S. Pandurangan,1 A. Vyas,1 J.R. Mohanty,2 L. Singh,3 
A. Bagchi,1 D.K. Barik,4 M.H. Hassan,4 P.K. Hota,5 
S. Mohanty,1 R. Ananthakrishnan,6 A. Srinivasan,6 
A. Goswami,7 1Resource Group for Education and 
Advocacy for Community Health (REACH), Tuberculosis, 
New Delhi, India, 2Resource Group for Education and 
Advocacy for Community Health (REACH), Tuberculosis, 
Mayurbhanj, India, 3Resource Group for Education and 
Advocacy for Community Health (REACH), Tuberculosis, 
Bhubaneswar, India, 4District TB Cell, RNTCP, Tuberculosis, 
Mayurbhanj, India, 5State TB Cell, Health, Bhubaneswar, 
India, 6Resource Group for Education and Advocacy for 
Community Health (REACH), Tuberculosis, Chennai, 
India, 7USAID India, TB Division, Hyderabad, India. 
e-mail: sripriya14@gmail.com

Background and challenges to implementation: TB 
treatment outcomes are affected by many comorbidi-
ties, some of which like HIV and Diabetes are recorded 
by the National Tuberculosis Elimination Programme 
(NTEP) as standard diagnosis protocol. 
However, people with TB (PwTB) are not screened for 
anaemia by the NTEP which potentially can affect the 
treatment outcome. National Family Health Survey 5 
(2019-2021), indicates that 29% of male (15-49 years) 
and 64% of female (15-49 years) are anaemic. 
This abstract focuses on the anaemic status of the peo-
ple with TB in tribal district, Mayurbhanj, Odisha.
Intervention or response: The Accountability Leader-
ship by Local communities for Inclusive, Enabling Ser-
vices (ALLIES) project by REACH and supported by 
USAID implements a Differentiated Care Model (DCM) 
to assess the vulnerabilities among PwTB and linking 
them to supportive services. As part of this model, a pi-
lot intervention was carried out in three Treatment Units 
of tribal areas in Mayurbhanj district in Odisha, where 
four trained TB Champions from the local communities 
screened PwTBs for anaemia. Newly diagnosed PwTB 
were counselled and referred by the TB Champions to 
NTEP laboratories for the recording of haemoglobin 
percentage in their blood. Females with ≤9 gram and 
Males with ≤10 gram were marked as PwTB with anae-
mia. Anaemic PwTBs were provided with Iron and Vita-
min tablets by NTEP.
Results/Impact: TB Champions screened 172 PwTB 
(113 Males and 59 Females) for vulnerabilities includ-
ing anaemia. Of the screened PwTB, 53% (91) reported 
anaemia. Table given below details the gender-wise dis-
tribution of the PwTB who reported anaemia as a vul-
nerability.

Indicators Male Female Total
Number of Persons with TB screened for anaemia 113 59 172
Number of screened People with TB reporting anaemia 69 22 91
Percentage of screened People with TB reporting anaemia 61% 37% 53%

Conclusions: Given the high prevalence of anaemia re-
ported among the screened PwTBs, there is a need for 
considering mandatory screening under the NTEP stan-
dard diagnosis protocol. Supportive services may also be 
provided to PwTB with anaemia for improvement in the 
treatment outcomes, critical for TB elimination by 2025 
in India.

OA15-316-16 Experiences of household  
food insecurity among individuals with TB  
in Kampala, Uganda 

A. Halder,1,2 B. Ssuna,2,3,1 J. Ggita,2 M. Nalubega,2 
L. Davis,3,4,2 A. Katamba,5,2 M. Armstrong-Hough,1,6,2 
1New York University, Department of Social and 
Behavioral Sciences, New York, United States of 
America, 2Uganda Tuberculosis Implementation Research 
Consortium, College of Health Sciences, Makerere 
University, Kampala, Uganda, 3Yale School of Public 
Health, Department of Epidemiology of Microbial 
Diseases, New Haven, United States of America, 
4Yale School of Medicine, Pulmonary, Critical Care and 
Sleep Medicine Section, New Haven, United States 
of America, 5Makerere College of Health Sciences, 
Department of Clinical Epidemiology and Biostatistics, 
Kampala, Uganda, 6New York University, Department 
of Epidemiology, New York, United States of America. 
e-mail: ah5782@nyu.edu

Background: Food insecurity is the economic or social 
condition of having limited or uncertain access to ad-
equate food at the household level. In Uganda, one of 
the 30 countries in the world with the highest burden of 
tuberculosis (TB), a large part of the population lives 
with food insecurity.
Design/Methods: This nested mixed-methods study 
was conducted within an observational cohort study of 
285 individuals with TB in Kampala, Uganda. A con-
secutive sub-sample of participants were administered 
the Household Food Insecurity (Access) Scale (HFIAS) 
and the General Self-Efficacy (GSE) Scale. Household 
Food Insecurity (Access) Prevalence of food insecurity 
by severity and GSE scores were calculated in accor-
dance with the respective scales. Participants with TB 
who completed both scales were selected for qualitative 
semi-structured interviews conducted by a Ugandan 
physician and TB clinic nurse for the parent study. 
A secondary analysis of these transcripts was conducted 
to identify experiences with food insecurity. Thematic 
analysis was used to contextualize and triangulate the 
quantitative data.
Results: 88 participants completed the survey. Of the 88 
participants in the cohort, 57% (50) experienced food 
insecurity, including 5% (4) with mild food insecurity, 
7% (6) with moderate food insecurity, and 45% (40) 
with severe food insecurity. 23% (3) of the 13 inter-
viewees were rated severely food insecure on the HFIAS 
scale. Nearly a quarter of the interviewed participants 
described experiences with food insecurity and adjacent 
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conditions which were not captured by the scale. In in-
terviews, participants described how prolonged gaps 
between illness onset and diagnosis led to declining fi-
nances and consequently limited access to food.
Conclusions: More than half of individuals receiving 
treatment for TB experienced food insecurity. There is a 
need to increase food security to improve TB care as well 
as develop more sensitive instruments to measure food 
insecurity among TB patients.

OA15-317-16 Lower household income 
increases the risk of TB recurrence in South 
Korea: a retrospective nationwide cohort 
study 

C. Chung,1 D. Jeong,2 H. Sohn,2 H. Choi,3 Y.A. Kang,4,5 
1Gangneung Asan Hospital, University of Ulsan College of 
Medicine, Department of Pulmonary, Allergy, and Critical 
Care Medicine, Gangneung, Republic of Korea, 2Seoul 
National University College of Medicine, Department of 
Preventive Medicine, Seoul, Republic of Korea, 3Konyang 
University College of Medicine, Department of Preventive 
Medicine, Daejeon, Republic of Korea, 4Severance 
Hospital, Yonsei University College of Medicine, Division 
of Pulmonary and Critical Care Medicine, Department 
of Internal Medicine, Seoul, Republic of Korea, 5Yonsei 
University College of Medicine, Institute of Immunology 
and Immunological Disease, Seoul, Republic of Korea. 
e-mail: jddwn6489@gmail.com

Background: It is unclear whether socio-economic fac-
tors are risks for recurrent tuberculosis (rTB). We as-
sessed the impact of household income on rTB and the 
long-term impact of TB on income.
Design/Methods: Using a multi-year (2013-2018) South 
Korean national TB cohort database that integrated the 
national TB notification and the National Health Insur-
ance (NHI) claims data, we identified a sub-set cohort 
of newly diagnosed drug-susceptible (DS) TB and rTB 
patients and tracked their longitudinal income data 
between 2007-2018. Income categories were defined as 
Medical aid and decile categories, which determines the 
household contribution for the NHI benefits. 
To assess risk factors associated with the rTB, we per-
formed sub-distribution hazard model, adjusting for the 
competing risks for death.
Results: Of 66,690 new DS-TB patients identified, 
2,095 (3.1%) experienced rTB during a span of median 
39 months (Inter-Quartile Range 26-52) between the 
two TB episodes. The incidence of rTB was 982.1 per 
100,000 person-years. 50.3% of the rTB occurred within 
1 year of treatment completion. 
The risk of rTB increased with decreasing income levels, 
with the high risk observed in the lowest income group 
(adjusted hazard ratio [aHR] 1.77 [95% confidence 
interval (CI) 1.51–2.09], relative to the highest income 
group. The effect of income on rTB was the prominent 
in males (aHR 2.11, 95% CI 1.74–2.56), but this effect 
was not seen for females. 

Overall, TB patients experienced linear decline in in-
come levels(-0.042 per year, 95% CI -0.035– -0.05) a 
trend that starts several years prior to the initial episode 
continuing well beyond treatment completion.

Conclusions: TB patient’s income levels at the time of 
their initial episode is an important risk factor for rTB, 
which worsens over time due to their TB illness. Long-
term social protection policies these higher risk groups 
may be necessary to improve TB care and economic ben-
efits.

OA15-318-16 Engaging local youths to 
address access barriers and improve case 
notification in tribal pockets of Maharashtra, 
India 

D. Joshi,1 J. Creswell,2 A. Khan,2 R. Stevens,3 
A. Vyas,4 1Ashakalp Healthcare Association, Program 
Management, Udaipur, India, 2Stop TB Partnership, 
Innovations and Grants Team, Geneva, Switzerland, 3Stop 
TB Partnership, M&E, West Yorkshire, United Kingdom of 
Great Britain and Northern Ireland, 4Ashakalp Healthcare 
Association, Program Management, Jaipur, India. 
e-mail: joshideepak.3@gmail.com

Background and challenges to implementation: In In-
dia, the National TB Elimination Program (NETP) 
provides free TB diagnosis and treatment to all people 
seeking care. Often, these services are harder to access 
for rural populations and 66% of the population in In-
dia is rural. 
Tribal groups in particular face access barriers because 
of lack of transportation, strong stigma, remote geogra-
phy, lack of awareness, and fixed facility operating hours 
leading to low notifications and poor health outcomes.
Intervention or response: A TB REACH-supported 
project by Ashakalp Healthcare Association adopted a 
four-step strategy to increase TB notifications in tribal 
areas of Nagpur, Bhandara, Gondia and Chandrapur. 
As a first step the project trained and recruited 86 local 
youth with motorbikes as community health workers 
(CHWs) and trained them in partnership with NTEP to 
conductsymptom screening, sputum collection, trans-
portation of specimens to NTEP laboratories, and treat-
ment linkage. 
Secondly, the project engaged 6 private health facilities 
with X-ray machines to offer free chest x-rays for pre-
sumptive individuals. 
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Thirdly, a CBNAAT machine in the rural health facil-
ity with a transportation mechanism from all the dis-
tricts was installed. Lastly, laboratory technicians were 
recruited in 16 labs, that reported to the NTEP.
Results/Impact: Official data were extracted from 
Nikshay (India’s national TB reporting system ) to in-
dicate the impact of the project. The table demonstrates 
the intervention led to an increase of 55% in the sputum 
examination, an increase of 75% in bacteriologically 
confirmed notifications, and a 76% increase in all form 
notifications.

Indicator
Historical Baseline 
(4 quarters before 

intervention)

Change in baseline 
(4 quarters of project 

intervention)

Sputum Examination 22151 34448

Number of B+ in intervention area 1054 1854

Number of all forms of patients 1866 3291

Notification rate of B+ patients 50/1,00,000 87/1,00,000

Notification rate of all forms of patients 87/1,00,000 155/1,00,000

Conclusions: CHWs when trained and engaged, can ef-
fectively provide last mile services increasing access to 
those who are often missed by the health systems. The 
NTEP may formalise the role of the CHWs in taking the 
services to the last mile to end TB by 2025.

OA15-319-16 Quantifying the true 
population-wide TB burden attributable  
to incarceration in Brazil 
Y. Liu,1 Y. Mabene,1 S. Camelo,2 J. Goldhaber-Fiebert,3 
J. Croda,4 J. Andrews,5 1Stanford University, Epidemiology 
and Population Health, Stanford, United States of America, 
2Stanford University, Institute for Computational and 
Mathematical Engineering, Stanford, United States of 
America, 3Stanford University, Health Policy, Stanford, 
United States of America, 4Universidade Federal de 
Mato Grosso do Sul, Departamento de Clínica Médica, 
Campo Grande, Brazil, 5Stanford University, Department 
of Medicine, Division of Infectious Diseases and 
Geographic Medicine, Stanford, United States of America. 
e-mail: yiranliu@stanford.edu

Background: In South America, tuberculosis (TB) inci-
dence is 27 times higher in prisons than in the general 
population. In Brazil, where incarceration rates have in-
creased by over 500% since 1990, standard methods for 
calculating the population attributable fraction (PAF) 
of incarceration yield estimates of 8.9-11.5%. However, 
these likely underestimate the true effects of incarcera-
tion on population TB incidence due to not accounting 
for prison-acquired infections that progress to disease 
and generate secondary infections outside prisons. 
Furthermore, policy guidance for addressing TB in pris-
ons focuses on biomedical interventions, overlooking 
potentially impactful interventions to reduce exposure 
to incarceration.

Design/Methods: Using a dynamic compartmental 
transmission model, we quantified the true population-
wide excess TB burden in Brazil attributable to the his-
torical rise in incarceration and estimated the effect of 
interventions to reduce incarceration exposure on popu-
lation-wide TB incidence. 
We used newly available, unpublished data on incarcera-
tion and TB over time in Brazil to parameterize and cali-
brate the model.
Results: We estimate that the observed national TB 
incidence today is 47.8% (95% CrI, 35.2-62.3) higher 
than that expected without the historical rise in incar-
ceration. Looking forward in time, compared to a base 
case scenario of continual growth in incarceration rates, 
we predict that national TB incidence in Brazil could 
be reduced by 25.7% (95% CrI, 19.6-33.0) in ten years 
with policies that reverse the historical growth in incar-
ceration rates to the levels in 1990. These findings were 
largely consistent across a range of assumptions and pa-
rameter distributions.
Conclusions: The excess TB burden attributable to in-
carceration has been substantially under-recognized by 
crude PAF estimates that do not account for the dynam-
ic nature of incarceration and the interconnectedness 
between prisons and the community. 
Ultimately, these results highlight the urgent need for 
multifactorial interventions for TB control, including 
those that reduce incarceration exposure.

OA15-320-16 Building perspectives 
of community leaders on concepts of 
vulnerability and gender for an increased 
demand for TB services: Experiences from 
vulnerable populations in India 

S. Majumder,1 A. Sinha,1 K. Kumaraswamy,1 
J. Francis Munjattu,1 R. Ranjan,1 P. Kumar,1 
R. Dasari,2 P. Das,1 A. Goswami,3 R. Swamickan,4 
R. Begum,1 1KHPT, Tuberculosis, Bangalore, India, 
2TB ALERT India, Tuberculosis, Hyderabad, India, 
3USAID/India, Health Office, Hyderabad, India, 
4USAID/India, Health Office, New Delhi, India. 
e-mail: shramana.majumder@khpt.org

Background and challenges to implementation: National 
Strategic Plan for Tuberculosis (2017-25), emphasizes ac-
tive participation of the community to contribute to end 
TB. Community leaders need deeper understanding of 
social systems to make them informed about TB vulnera-
bilities and ways to deal with it. USAID-supported Break-
ing the Barriers project, is being implemented among 
mining, migrants, industrial, tribal, and urban vulnerable 
communities across Indian states - Assam, Bihar, Telan-
gana and Karnataka to ensure community leaders’ effec-
tive role in accelerating TB elimination efforts.
Intervention or response: We conducted perspective-
building training to the community leaders’, to under-
stand on the complexities within individuals and social-
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ly vulnerable groups. In effect, enabling them to engage 
with and involve communities more effectively for TB 
response. We adopted a blended participatory learn-
ing approach for 4-5 days, through role-play, group ac-
tivities, and demonstrations to encourage introspection 
and discussions. Together with sessions on the basics of 
TB, these workshops covered concepts like deprivation, 
discrimination, vulnerability, gender, inequities, health 
rights, and disempowerment. The participants included 
the project staff and community leaders of project ge-
ographies.
Results/Impact: Between January 2021 and December 
2022, 326 perspective-building workshops were con-
ducted, and 8,217 community structure leaders were 
trained. As a result, by end of 2022, 80% of the iden-
tified community structures were active across project 
geographies and contributed effectively in screening, 
referrals, testing, and case detection. In the given period 
80,80,348 were screened, 83,226 referred for testing, of 
which 70,872 were tested and 6,758 were diagnosed as 
TB positive.
Conclusions: Perspective-building workshops enable 
community leaders to better understand the vulner-
abilities and social determinants of TB. This further 
supported the community leaders in contributing to en-
hanced demand generation for TB services.

OA15-321-16 Last-mile tracking of missing 
people with TB in hard-to-reach areas in 
Kenya: experiences and lessons learnt from 
Amref Health Africa 

A. Wanyonyi,1 C. Mwamsidu,1 J. Ng’an’ga,1 
P. Maleya,1 J. Mutua,2 A.G. Munene,1 B. Ulo,1 1Amref 
Health Africa in Kenya, Global Fund Tuberculosis Project, 
Nairobi, Kenya, 2National Leprosy, Tuberculosis and Lung 
Diseases Program, Community Health, Nairobi, Kenya. 
e-mail: alice.wanyonyi@amref.org

Background and challenges to implementation: About 
40% of people with Tuberculosis (TB) are missed annu-
ally in Kenya. Hard-to-Reach areas are characterised by 
vastness, inadequate infrastructure and limited access 
to basic healthcare services. They are under-resourced 
because of low TB notification since more resources are 
allocated to areas with high TB notifications. Targeted 
outreaches are crucial to finding missing people with TB 
in these communities.
Intervention or response: Amref in collaboration with 
National TB program (NTP) and county health man-
agement teams through Global Fund support, imple-
mented targeted TB screening outreaches in hard-to-
reach areas. Hotspots were mapped and targeted for 
screening. Community Health Volunteers and Public 
Health officers mobilized the communities.
Between October 2021 and December 2022, 18 out-
reaches were conducted in 9 hard-to-reach counties. Tar-
geted populations included pastoralists, people who use 

drugs, in market places and public transport termini. 
Outreaches entailed symptomatic TB screening, chest X 
ray to TB presumptive, and sputum sample referral for 
GeneXpert or Tru Nat testing for people with suggestive 
X-rays. Data collection was through NTP tools, collated 
and analysed using excel.
Results/Impact: A total of 8,355 people were 
screened,4,156 (50%) were presumptive, 4121 under-
went chest X ray. Of these 1,618 (40%) had sputum 
tested. A total of 266 people were diagnosed with TB , 
264(99%) initiated on treatment. Total Number Needed 
to Screen to find one person with TB was 32, much lower 
than the national prevalence survey NNS of 207.
Challenges faced included; occasional failure of X ray 
machines due to high temperatures which were allowed 
sufficient time to cool.
Long turnaround time for lab tests, where more labo-
ratory technologist were supported to run samples day 
and night.
Conclusions: Targeted outreaches are able to find miss-
ing people with TB in hard-to-reach areas presumed to 
have low burden. More resources will help find and treat 
TB patients in these neglected settings.

OA16 CAD for Tuberculosis 

OA16-322-16 Improving TB detection 
through decentralised diagnostics and 
computer-aided detection system in rural 
Lesotho 

A.T. Andom,1 M. Chere,1 T. Mohlouoa,2 
M. Ndayizigiye,1 1Partners In Health, Clinical, 
Maseru, Lesotho, 2Partners In Health, Strategic 
Information and Evaluation, Maseru, Lesotho. 
e-mail: aandom@pih.org

Background and challenges to implementation: As 
68% of tuberculosis (TB) cases in Lesotho are neither 
diagnosed nor treated. There is an urgent need for the 
decentralization of TB diagnostics and innovative di-
agnostic technologies in the primary health facilities in 
Lesotho. 
The objective of this study is to assess the outcome of 
the establishment of TB diagnostics and computer-aided 
detection (CAD) systems at remote rural hard-to-reach 
health centers.
Intervention or response: In Lesotho, laboratory di-
agnostic and imaging services are mostly available at 
district hospitals. The majority of health centers have 
to send samples to the district hospital laboratory for 
processing of samples. The lack of availability of TB di-
agnostics at health centers creates a significant delay in 
diagnosis and treatment initiation.
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Results/Impact: In August 2022, Partners In Health 
(PIH) supported the Ministry of Health to introduce 
digital x-ray, genexpert machine, sputum induction, and 
computer-aided detection system in the four rural hard-
to-reach health centers. 
Additionally, we hired and trained radiographers, labo-
ratory technicians, and TB screeners in each health cen-
ter. The outcome of the intervention was assessed in 
these clinics using the descriptive analysis, by comparing 
the performance of the health centers from August 2019 
to February 2020 pre-intervention with August 2022 to 
February 2023 during the intervention. 
TB case finding in the four health centers increased by 
three times (73 pre vs 201 during implementation) dur-
ing the intervention period. This is 127% of the six-
month performance target based on the estimated na-
tional TB incidence of 614/100000 population and a 
combined 51,600 population in the catchment area of 
the four health centers.
Conclusions: Decentralization of TB diagnostics at re-
mote peripheral health centers was highly effective in 
closing the gaps in TB detection. Introducing digital 
X-ray, sputum induction, genexpert, and CAD systems 
helped to significantly improve TB detection. Innovative 
interventions are needed to address gaps in TB detection 
in high TB settings. 

OA16-323-16 A prospective multi-country 
comparison of automated chest X-ray 
algorithms for the triage of pulmonary TB 

S. Sudarsan,1,2 W. Worodria,3 V. Dalay,4 
B. Derendinger,5 B. Thangakunam,6 H.T. Nguyen,7 
S.V. Kik,8 C.M. Denkinger,9,10 A. Cattamanchi,11,12 
D. Christopher,6 D. Jaganath,1,13,11 1University of 
California San Francisco, Division of Pulmonary and 
Critical Care Medicine, San Francisco, United States of 
America, 2San Francisco General Hospital at the University 
of California San Francisco, Division of Pulmonary and 
Critical Care Medicine, San Francisco, United States 
of America, 3Walimu and Makerere University College 
of Health Sciences, Department of Internal Medicine, 
Kampala, Uganda, 4De La Salle Medical Health Sciences 
Institute, Center for Clinical Epidemiology and Biostatistics, 
Dasmariñas City, Philippines, 5DSI-NRF Centre of Excellence 
for Biomedical Tuberculosis Research, SAMRC Centre for 
Tuberculosis Research, Division of Molecular Biology and 
Human Genetics, Stellenbosch University, Medicine and 
Health Sciences, Cape Town, South Africa, 6Christian 
Medical College, Department of Pulmonary Medicine, 
Vellore, India, 7Vietnam National Tuberculosis Control 
Program (VNTP)/Center for Promotion of Advancement 
of Society (CPAS), Research Collaboration Unit, 
Hanoi, Viet Nam, 8FIND, TB Programme, Geneva, 
Switzerland, 9Heidelberg University Hospital, German 
Centre for infection Research (DZIF), Heidelberg, 
Germany, 10Heidelberg University, Division of Infectious 
Disease and Tropical Medicine, Heidelberg, Germany, 
11University of California San Francisco, Center for 
Tuberculosis, San Francisco, United States of America, 
12University of California Irvine, Division of Pulmonary 
Diseases and Critical Care Medicine, Irvine, 
United States of America, 13University of California 
San Francisco, Division of Pediatric Infectious Diseases, 
San Francisco, United States of America. 
e-mail: swati.sudarsan@ucsf.edu

Background: Computer-aided detection (CAD) algo-
rithms for chest X-ray (CXR) reading have been en-
dorsed as a TB triage test by the World Health Orga-
nization (WHO), but independent, head-to-head com-
parisons are needed, including among key risk groups.
Design/Methods: We enrolled adults with cough ≥2 
weeks presenting to clinics in Uganda, South Africa, 
Vietnam, the Philippines, and India. We obtained a 
CXR and collected sputum for TB testing (Xpert MTB/
RIF Ultra [Xpert]; and two liquid cultures if Xpert-
negative). We applied three CAD algorithms (Lunit IN-
SIGHT CXR v3 (Lunit), qXR v3, and CAD4TB v7) to 
CXRs, and selected the optimal cut-point (overall and 
by country) to maximize specificity at 90% sensitivity in 
reference to sputum Xpert and culture results.
Results: Among 2219 participants, median age was 41 
years (IQR 29-53), 972 (44%) were female, 307 (14%) 
were living with HIV, 298 (13%) were living with dia-
betes, and 518 (23%) had confirmed TB. Overall, at 
90% sensitivity, Lunit had significantly higher specificity 
(72.5%, 95% CI 70.2-74.7) than qXR (65.7%, 95% CI 
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63.3-68.0, p<0.001) and CAD4TB (68.3%, 95% CI 65.9-
70.6, p=0.001). Specificity varied by country for each al-
gorithm (Lunit: range 59.5-82.1%; qXR: 55.4-73.2%; 
CAD4TB: 57.2-84.9%) when using the overall optimal 
cut-point. 
However, specificity was >70% in South Africa, Viet-
nam and the Philippines when using country-specific 
cut-points (Table 1). Lunit had similar or higher speci-
ficity than CAD4TB and qXR among people living with 
HIV and people living with diabetes when using the 
overall optimal cut-point and when risk group-specific 
cut-points (Table 1).

Lunit INSIGHT CXR
Specificity

n/N, % (95% CI)

qXR v3
Specificity

n/N, % (95% CI)

CAD4TB v6
Specificity

n/N, % (95% CI)

Overall1 428/1556
72.5% (70.2-74.7%)

534/1556
65.7% (63.3-68.0%)

493/1556
68.3% (65.9-70.6%)

Country

Uganda2

Philippines3

Vietnam4

India5

South Africa6

184/418
56.0% (51.1-60.8%)

188/418
55.0% (50.1-59.9%)

193/418
53.8% (48.9-58.7%)

84/411
79.6% (75.3-83.4%)

123/411
70.1% (65.4-74.5%)

150/411
63.5% (58.6-68.2%)

26/231
88.7% (83.9-92.5%)

43/231
81.4% (75.8-86.2%)

51/231
77.9% (72.0-83.1%)

84/284
70.4% (64.7-75.7%)

150/284
47.2% (41.3-53.2%)

105/284
63.0% (57.1-68.7%)

58/212
72.6% (66.1-78.5%)

42/212
80.2% (74.2-85.3%)

40/212
81.1% (75.2-86.2%)

Risk group

People living 
with HIV7

People living 
with diabetes8

107/207
48.3% (41.3-55.3%)

44/182
75.8% (68.9-81.9%)

112/207
45.9% (39.0-52.9%)

74/182
59.3% (51.8-66.5%)

116/207
44.0% (37.1-51.0%)

51/182
72.0% (64.9-78.4%)

1cut-off 5.48 for INSIGHT, 0.139 for qXR and 30.48 for CAD4TB, 2cut-off 2.49 for 
INSIGHT, 0.078 for qXR and 27.12 for CAD4TB, 3cut-off 6.58 for INSIGHT, 0.098 for qXR 
and 7.169 for CAD4TB, 4cut-off 31.84 for INSIGHT, 0.735 for qXR and 54.92 for CAD4TB, 
5cut-off 24.91 for INSIGHT, 0.048 for qXR and 20.48 for CAD4TB, 6cut-off 13.8 for 
INSIGHT, 0.565 for qXR and 50.65 for CAD4TB, 7cut-off 2.03 for INSIGHT, 0.057 for qXR 
and 13.03 for CAD4TB, 8cut-off 8.85 for INSIGHT, 0.15 for qXR and 38.23 for CAD4TB

Table 1. Specificity of  CAD Algorithms at 90% 
Sensitivity, overall and by country and key sub-groups.

Conclusions: CAD algorithms achieved or approached 
the TB triage test target product profile accuracy thresh-
olds overall and in key high-risk groups. INSIGHT per-
formed best, but there was substantial heterogeneity by 
country and subgroup, highlighting the need for coun-
try-led evaluations in different target populations prior 
to implementation.

OA16-324-16 An analysis of the impact of 
portable digital X-ray on TB screening in 
hard-to-reach communities in Nigeria 

S. Useni,1 B. Odume,2 M. Tukur,3 E. Chukwu,4 
N. Nwokoye,5 C. Ogbudebe,6 O. Chukwuogo,1 
U. Osuoji,1 C. Igwetu,1 C. Anyaike,7 M. Ya Diul,8 
1KNCV Nigeria, Programs, Abuja, Nigeria, 
2KNCV Nigeria, Program and Managment, Abuja, 
Nigeria, 3KNCV Nigeria, Program, Kano, Nigeria, 4KNCV 
Nigeria, Programs, Makurdi, Nigeria, 5KNCV Nigeria, 
Laboratory Services, Abuja, Nigeria, 6KNCV Nigeria, 
Stategic Information, Abuja, Nigeria, 7FMoH, Pulic Health, 
National Tuberculosis, Leprosy and Buruli Ulcer Control 
Program, Abuja, Nigeria, 8USAID, Infectious Disease 
Office/Tuberculosis Division; Global Health Bureau, 
USAID, Washington, United States of America. 
e-mail: suseni@kncvnigeria.org

Background and challenges to implementation: Under-
diagnosis of Tuberculosis (TB) due to poor geographical 
access to hard-to-reach communities contribute greatly 
to the gap between notifications and estimated inci-
dence of TB. A key objective amongst USAID funded 
TB-LON 1 and 2 project is to improve access to high-
quality, person-centred TB services using Portable Digi-
tal X-Ray (PDX). This paper aims to analyze the impact 
of Portable Digital X-Ray on TB screening in hard-to-
reach areas in Nigeria.
Intervention or response: KNCV Nigeria with funding 
from USAID in January 2022 deployed seven Portable 
Digital X-Ray with Computer Aided Diagnosis (CAD) 
as TB screening/diagnostic tool for hard-to-reach com-
munities across six states of Benue, Cross River, Delta, 
Kano, Katsina and Nasarawa. Enrollees with a CAD4TB 
(computer-aided detection for TB score) ⩾60 had Xpert 
(sputum) and/or clinical (radiograph) assessment for TB 
diagnosis. A TB screening algorithm guided the step-by-
step process of identifying a presumptive TB client up 
to diagnosis and linkage for appropriate care and treat-
ment. Data was collected, collated, and reported using 
the national TB tools.
Results/Impact: In the same period, PDX had the low-
est Number Needed to Screen (NNS) 45 and Number 
Needed to Test (NNT) 4. Similarly, PDX with a pre-
sumptive TB yield of 10% had the highest TB yield of 
23%.

Table 1: TB screening cascade and performance of  
Active Case finding strategies across 6 states.
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Conclusions: Using PDX with CAD contributed the 
highest TB yield during Active TB case finding in hard-
to- communities of Nigeria. With a very low NNS and 
NNT, its national scale up and use across remote loca-
tions will greatly improve the TB case finding in Nigeria.

OA16-325-16 Digital chest X-ray with 
computer-aided diagnosis: a useful 
diagnostic tool for TB contacts, Kenya,  
2022-2023 

R. Pola,1 J. Kisia,1 B. Mungai,2 I. Kathure,1 1Ministry 
of Health, National TB Program, Nairobi, Kenya, 2Centre 
for Health Solutions, Lung Health, Nairobi, Kenya. 
e-mail: rhodapola@gmail.com

Background: Contacts of TB patients are at risk of TB 
infection and disease as compared to the general popu-
lation. Use of digital x-rays (d-CXR) with Computer 
Aided Diagnosis (CAD) is a useful tool for screening of 
TB in addition to symptom screening. The objective of 
this study was to compare the positivity of TB between 
household contacts and non-contacts using d-CXR as a 
screening tool.
Design/Methods: Kenya received 8 digital chest Xray 
with CAD software from the introducing new tools 
project (INTP). Screening algorithms were developed to 
include the use of d-CXR as a screening tool. Patients 
presenting to the outpatient department and contacts of 
TB patients received an Xray, those with a score of >60 
were subjected to a laboratory investigation for TB and 
those confirmed with TB were initiated on treatment.
Results: 1,519 contacts and 9738 non contacts were 
symptomatically screened for TB and offered an Xray, 
75% (1152) of the contacts and 62% (6043) of the non-
contacts were symptomatic. On Xray, 14% (161) of the 
symptomatic contacts had a score of >60. Of these, 90 
(56%) were offered TB lab investigations and 40 (44%) 
turned positive. 163/991 symptomatic contacts with 
CAD score of <60 were offered a lab test and 8% (13) 
tested positive. For the non-contacts with a score of >60 
who were tested for TB in the lab, 38% turned positive 
while 5% of those with a score of <60 were confirmed 
to have TB
Conclusions: The availability of d-CXR with CAD 
helped to identify who to be sent to the lab, the positiv-
ity for TB among household contacts was high as com-
pared to the non-contacts. There is need to invest more 
on this technology to identify more TB cases among per-
son in contact with TB patients, early initiation to treat-
ment in order to minimize further transmission.

OA16-326-16 Use of artificial intelligence 
to analyse chest X-rays for TB: Results from 
pilot studies of two independent softwares 

M. Tukur,1 M. Bajehson,1 H. Baffa,1 I. Umar,2 
S. Useni,1 O. Chukwuogo,1 A. Babayi,1 B. Odume,1 
1KNCV Nigeria, Medical, Kano, Nigeria, 2Ministry of Health, 
Public Health and Disease Control, Kano, Nigeria. 
e-mail: mtukur@kncvnigeria.org

Background: The use of CXRs for screening and clinical 
diagnosis of TB as recommended by WHO has helped 
increase case notification. Computer-aided detection 
(CAD) products use artificial intelligence (AI) to ana-
lyze CXR for the presence of abnormalities suggestive 
of pulmonary TB and can improve the feasibility and 
performance of CXR for TB screening and triage. 
We present head-to-head comparison of 2 artificial in-
telligence softwares in analyzing chest radiographs from 
clients enrolled during active case finding intervention 
in Nigeria.
Design/Methods: KNCV Nigeria using the Wellness 
on Wheels truck deployed digital x-ray services with 
CAD4TB AI technology in hard-to-reach communities 
for screening and diagnosis of TB. In other to maximize 
these benefits a second AI technology, qXR was concur-
rently deployed for a trial on the northern WOW truck 
to assess suitability and efficiency in detecting TB cas-
es. Presumptives identified by both softwares had their 
samples tested on the Xpert machine for MTB/Rif de-
tection. Comparison was made between presumptives 
identified by the qXR software and those identified by 
CAD4TB correlating these with the GeneXpert results.
Results: 2291 X-rays were processed by both softwares, 
123(5.4%) were identified as presumptives by CAD4TB 
(score>60) while qXR identified 77(3.4%) as TB pre-
sumptives. The NNT for qXR and CAD4TB were 4.5 
and 7 respectively. The positive predictive value for qXR 
was 26% while that for CAD4TB was 15%.

Figure 1. Venn diagram showing number of  
presumptives in (yellow) and number of  TB cases 
diagnosed (in red) by each of  the two softwares and the 
areas of  overlap between the two.

Conclusions: Both softwares identified 17TB cases each, 
but qXR is more efficient based on a lower NNT and 
a higher PPV and reduces the number of confirmatory 
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tests to be carried out and has the added advantage of 
describing other lung pathologies. The use of CXR with 
CAD technology as a screening tool for TB offers the ad-
vantage of detecting early disease while saving cost and 
time, this should be adopted by the national TB pro-
gram to improve efficiency of ACF activities.

OA16-327-16 High-yield active case-finding 
with computer-aided detection does not 
always translate into high linkage to care 

T.A. Thadhani,1 D.K. Galvan,2 V. Carnimeo,3 
G. F. Pardilla,4 M.J. C. Recidoro,4 R. Castro,4 
C. Hewison,5 1Médecins Sans Frontières, Medical 
Department, Manila, Philippines, 2Médecins Sans 
Frontières, Operational Research Department, Manila, 
Philippines, 3Epicentre, Clinical Research Department, 
Paris, France, 4Manila Health Department, Health 
Department, Manila, Philippines, 5Médecins Sans 
Frontières, Medical Department, Paris, France. 
e-mail: valentina.carnimeo@epicentre.msf.org

Background: Active screening for tuberculosis (TB) us-
ing computer-aided detection (CAD) can increase TB 
detection, however linkage to care post-screening is in-
frequently reported. We report results of active screen-
ing using CAD in Manila, Philippines including linkage 
to care.
Design/Methods: A prospective study, October 2022 to 
February 2023, screening general population ≥ 15 years 
for TB with digital chest x-ray (CXR) and CAD (Delft, 
CAD4TB, version 7). Sputum collected from people 
with CAD score over threshold, or with symptoms were 
transported for GeneXpert MTB/RIF (Xpert) for bac-
teriologic confirmation. People with CXR suggestive of 
TB were assessed by a physician. Positive Xpert result 
was considered bacteriologically confirmed TB (BCTB). 
TB diagnosed without bacteriological confirmation was 
classified as clinically diagnosed TB (CDTB). People 
with Xpert “trace” results were advised to undergo re-
peat sputum collection. Patients with CDTB and non-
trace Xpert results were referred for TB treatment at the 
local health center.
Results: The screening and linkage to care results of 3116 
participants are shown in Table 1. Most eligible partici-
pants provided sputum for testing (1096/1110, 99%), 
and 14% (156/1100) had BCTB. Majority of BCTB pa-
tients were symptom screen negative (99/156, 63.5%). 
Among 156 Xpert results, 51 (32.7%) were trace results.
Half (109/203, 54%) of all cases (BCTB and CDTB) ini-
tiated TB treatment. Higher rates of treatment initia-
tion were observed among people with BCTB with non-
trace Xpert results (81/105, 77%) compared to people 
with CDTB (28/47, 59%).
Reasons for non-initiation of TB treatment include un-
contactable (30/94, 32%), pending health center initia-
tion (35/94, 37%), repeat test needed (25/94, 27%), re-
fusal to accept the diagnosis (4/94,4%).

Symptom 
screening positive

Symptom 
screening negative Total

Participants with CAD score 
above threshold 247 863 1110

Sputum collected 246 850 1096

Positive Xpert result 57 99 156

TB diagnosed 92 111 203

Bacteriologically confirmed TB 57 99 156

Clinically diagnosed TB 35 12 47

TB treatment initiation 59 50 109

Bacteriologically confirmed TB 
(non-trace Xpert) 37 44 81

Clinically diagnosed TB 22 6 28

Conclusions: Active screening with CAD identified high 
rates of TB. Most people with BCTB reported no symp-
toms. In this setting, trace Xpert results were common, 
adding a challenge to TB evaluation and treatment. Bar-
riers to treatment initiation require further exploration 
and action.

OA16-328-16 Evaluating computer-aided 
detection software for external quality 
assessment during community-based TB 
screening in Viet Nam 

A.L. Hoang,1 A.J. Codlin,1,2 T.N. Nguyen,3 T.P. Dao,4 
L.P. Nguyen,5 R. Forse,6,2 L.N.Q. Vo,7,2 L. Basu,8 
H.T.M. Dang,9 L.H. Nguyen,9 1Friends for 
International TB Relief (FIT), Monitoring and Evaluation 
(M&E), Ho Chi Minh City, Viet Nam, 2WHO Collaboration 
Centre on Tuberculosis and Social Medicine, Karolinska 
Institutet, Department of Global Public Health, 
Stockholm, Sweden, 3IRD VN, Programs, Ho Chi Minh 
City, Viet Nam, 4Friends for International TB Relief (FIT), 
Programs, Ho Chi Minh City, Viet Nam, 5IRD VN, 
Programs, Ha Noi, Viet Nam, 6Friends for International 
TB Relief (FIT), Operations, Ho Chi Minh City, Viet Nam, 
7Friends for International TB Relief (FIT), Operations, Ha 
Noi, Viet Nam, 8United States Agency for International 
Development (USAID), Viet Nam Office of Health, 
Ho Chi Minh City, Viet Nam, 9Pham Ngoc Thach Hospital, 
Steering Department, Ho Chi Minh City, Viet Nam. 
e-mail: anh.hoang@tbhelp.org

Background: We used qXR v3 software (Qure.ai, India) 
as an external quality assessment (EQA) check on ra-
diologist chest X-ray (CXR) interpretation during com-
munity-based screening for TB.
Design/Methods: High-risk individuals, including con-
tacts and people living with HIV, were mobilized from 
the community for CXR screening using an ultraport-
able Fujifilm CALNEO X-air radiography system. CXR 
images were interpreted by an on-site radiologist and in 
parallel by the computer-aided detection (CAD) soft-
ware. Participants with an abnormal CXR, either by 
the radiologist and/or the CAD software (score ≥ 0.50), 
were asked to give sputum for testing with the Xpert 
MTB/RIF Ultra (Ultra) assay.
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Results: The CAD software was prospectively deployed 
at 47 (100%) screening events in Ho Chi Minh City be-
tween April 2022 and January 2023. A total of 2,301 
high-risk participants were screened by CXR, resulting 
in the detection of 64 people with TB (yield of 2.8%). 
As markers for implementation fidelity, CAD software 
outputs were generated for 2,253 (97.9%) participants 
and sputum was tested for 46 (75.4%) participants from 
the CAD ‘TB Presumptive’ / radiologist normal screen-
ing cohort. If only the radiologist had interpreted the 
CXR images, 63 people would have been diagnosed with 
TB (sensitivity = 98.4%), whereas if only the CAD soft-
ware had interpreted the CXR images, 56 people would 
have been diagnosed with TB (sensitivity = 87.5%). 
The CAD software missed 5 Ultra-positive results; the 
qXR abnormality scores for these participants ranged 
from 0.02 to 0.48 and three had Trace Call positive Ultra 
results.

Table. Crosstab of  radiologist and CAD software 
CXR interpretations and follow-on sputum collection 
and Ultra testing yields.

Conclusions: The CAD software added only +7.8% to 
the initiative’s testing burden, but yielded just one in-
cremental diagnosis of TB. A lower qXR abnormality 
score threshold would have improved the software’s sen-
sitivity, and possibly added additional incremental diag-
noses. Additional research should focus on positioning 
this CAD software as a tool to reduce ‘false abnormal’ 
radiologist results.

OA16-329-16 Computer-aided detection of 
TB from chest radiographs in a TB prevalence 
survey: external validation and modelled 
impacts of commercially available artificial 
intelligence software 

Z.Z. Qin,1 M. van der Walt,2 S. Moyo,3 F. Ismail,4 
P. Maribe,3 C. Denkinger,5 S. Zaidi,6 R. Barrett,6 
L. Mvusi,7 N. Mkhondo,8 T. Mthiyane,9 J. Creswell,10 
1Stop TB Partnership, Executive Director’s Office, Geneva, 
Switzerland, 2South African Medical Research Council, 
MRC Tuberculosis Research Platform, Pretoria, South 
Africa, 3Human Sciences Research Council, Human and 
Social Capabilities Division, Cape Town, South Africa, 
4National Institute for Communicable Diseases, Centre 
for Tuberculosis, Pretoria, South Africa, 5University of 
Heidelberg, Clinical Tropical Medicine, Heidelberg, 
Germany, 6Stop TB Partnership, Executive Director’s 
Office, London, United Kingdom of Great Britain and 
Northern Ireland, 7South African National Department 
of Health, TB Control and Management Cluster, Cape 
Town, South Africa, 8World Health Organization, WHO 
Country Office, South Africa, Pretoria, South Africa, 
9South African Medical Research Council, Centre of 
Tuberculosis, Pretoria, South Africa, 10Stop TB 
Partnership, Innovation and Grants, Geneva, Switzerland. 
e-mail: zhizhenq@stoptb.org

Background: Computer-aided detection (CAD) can help 
identify the millions of people with active tuberculosis 
(TB) currently left undetected. Few studies have com-
pared the performance of all commercially available 
CAD products for screening in high TB-HIV burden 
settings, and there is limited understanding of threshold 
selection across products in different populations.
Design/Methods: We evaluated 11 CAD products on 
a case-control sample of 774 participants from a TB 
prevalence survey in South Africa. Only those with 
microbiological test results were eligible, with 516 bac-
teriologically negative and 258 bacteriologically posi-
tive. We compared the area under the receiver operat-
ing characteristic curve (AUC) against microbiological 
evidence. Threshold analyses were performed based on 
pre-defined selection criteria and across all thresholds. 
We conducted subgroup analysis stratified by age, gen-
der, prior TB history, presence of symptoms, and HIV 
and smoking status.
Results: Many products performed well, although only 
one met the WHO target product profile of 90% sensi-
tivity and 70% specificity for a TB triage test. The AUCs 
of all products are shown in Figure 1.
Thresholds varied dramatically between products to 
meet the same programmatic targets in terms of target 
sensitivity, target specificity, and target test referral rate. 
Performance also varied in some subpopulations, with 
all CAD products performed worse in older people and 
those with a prior history of TB. However, HIV status 
and presence of symptoms did not significantly affect 
CAD performance in terms of AUC, although it did af-
fect threshold selection to meet targets.
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Figure 1: The ROC curves of  all commercially available 
CAD software for TB (n=775).

Conclusions: Several previously unevaluated CAD 
products performed similarly to those evaluated by the 
WHO. Thresholds should not be the same between dif-
ferent products and subgroups. The rapid emergence of 
products and versions necessitate a global strategy to ef-
ficiently validate new versions and software to support 
vendor and threshold selections.

OA17 Strategies to improve active case 
finding 

OA17-330-16 Better together:  
leveraging two community-based  
strategies for integrated active case-finding 
of TB disease and infection 

T.T.T. Dong,1 N.T.T. Nguyen,2 H.T.L. Mo,3 
L.T.C. Mac,1 L.P. Kieu,4 H.Q. Pham,5 R. Forse,2,6 
A.J. Codlin,7,6 L.V. Dinh,8,9 H.B. Nguyen,8,9 
Q.H. Vu,10 L.N.Q. Vo,3,6 1Friends for International TB 
Relief (FIT), Programs, Hai Phong, Viet Nam, 2Friends 
for International TB Relief (FIT), Programs, Ho Chi Minh 
City, Viet Nam, 3Friends for International TB Relief (FIT), 
Operations, Ha Noi, Viet Nam, 4Friends for International 
TB Relief (FIT), Programs, Can Tho, Viet Nam, 
5Friends for International TB Relief (FIT), Research, 
Hai Phong, Viet Nam, 6WHO Collaboration Centre on 
Tuberculosis and Social Medicine, Karolinska Institutet, 
Department of Global Public Health, Solna, Sweden, 
7Friends for International TB Relief (FIT), Monitoring and 
Evaluation (M&E), Ho Chi Minh City, Viet Nam, 
8National Lung Hospital, Program Direction Department, 
Ha Noi, Viet Nam, 9Viet Nam National TB Program, 
Program Direction Department, Ha Noi, Viet Nam, 
10Vietnam National TB Program, Program, Hanoi, Viet Nam. 
e-mail: thuy.dong@tbhelp.org

Background and challenges to implementation: Viet-
nam is among 30 countries with the highest tuberculosis 
(TB) burden and is aiming for a 90% reduction in TB 
prevalence by 2030. This goal is unlikely to be met unless 
comprehensive screening activities using novel technolo-
gies and community engagement approaches are under-
taken for both TB and TB infection (TBI).
Intervention or response: We implemented two inte-
grated TB and TBI case finding strategies in three urban 
provinces of Viet Nam from April-2020 to March-2023. 
We established community health worker networks for 
contact investigation and door-to-door screening in and 
around households of index patients. Eligible people 
were referred for chest X-ray (CXR) screening and tu-
berculin skin testing (TST) at health facilities. 
We also hosted community-based CXR screening and 
TST events for missed contacts and community mem-
bers at higher risk of TB (e.g. diabetics, persons ≥40 
years, urban poor, etc). 
Participants with abnormal CXRs were tested with 
GeneXpert or Molbio molecular assays per national 
guidelines. People with TB or TBI were linked to appro-
priate care.
Results/Impact: In total, we enumerated 47,353 people 
eligible for CXR of whom 82.5% (39,065/47,353) were 
screened and 7.6% (2,953/39,065) presented TB-related 
abnormalities. Our intervention yielded 417 people with 
active TB, for a detection yield of 1,067 per 100,000 
(417/39,065) – 6.2x the estimated national incidence rate 
(173/100,000). 
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Of these, 94.7% (395/417) were linked to care. In addi-
tion, 16.6% (1,550/9,322) of persons tested had a posi-
tive TST and 68.9% (1,068/1,550) initiated TB prophy-
laxis. Thus, 3.7% (1,463/39,065) of eligible participants 
received some form of TB intervention.

Conclusions: The integrated model for TB and TBI 
screening deployed through two community-based 
strategies in the project demonstrated clear synergies 
for deployment and health benefits for the community. 
These results illustrate the feasibility and emphasize the 
urgent need for expansion of integrated, community-
based approaches in the fight to end TB.

OA17-331-16 Household and incentive-based 
contact investigation in rural South Africa: 
Fidelity and implementation cascade 

E. Machavariani,1 S. Cox,2 B.A.S. Nonyane,3 
L. Lebina,4 N. Martinson,4 D. Dowdy,2 C. Hanrahan,2 
1Yale School of Medicine, Internal Medicine, New Haven, 
United States of America, 2Johns Hopkins Bloomberg 
School of Public Health, Epidemiology, Baltimore, United 
States of America, 3Johns Hopkins Bloomberg School 
of Public Health, International Health, Baltimore, United 
States of America, 4University of the Witwatersrand, 
Perinatal HIV Research Unit, Johannesburg, South Africa. 
e-mail: machavariani@yahoo.com

Background and challenges to implementation: The 
World Health Organization recommends contact in-
vestigation for tuberculosis (TB) in low- and middle-
income country settings. However, contextually-specific 
barriers to implementation exist and intervention effec-
tiveness is variable. To understand implementation bar-
riers, we explored the fidelity of two contact investiga-
tion strategies.
Intervention or response: Kharitode TB, a cluster-ran-
domized crossover trial, implemented household- and 
incentive-based contact investigation in 28 public health 
clinics in South Africa (July 2016-January 2020). Clinics 
were randomised to one strategy for 18 months, switch-
ing after a 6-month washout period. Adults recently di-
agnosed with TB were enrolled. In the household-based 
arm, contact persons were screened at home. In the in-
centive-based arm, people with TB recieved coupons for 

referral; participants received a cash incentive (4USD) 
upon presenting for screening. Study staff attempted to 
collect sputum from all contact persons for Xpert test-
ing (at home in the household-based versus facilities in 
the incentive-based arm). The incentive-based strategy 
was as effective as household visits. We defined fidel-
ity as to what extent each strategy was implemented as 
per protocol and used descriptive statistics to assess the 
implementation cascade.
Results/Impact: Overall, 2564 people with TB were 
identified, of whom 1376 (53.7%) enrolled within two 
months of diagnosis. In the household-based arm, 
732/778 households were visited within two weeks of 
enrollment. Across both arms, 3612 contact persons 
were enrolled, of whom 2419 (67.0%) provided sputum 
[sputum collection fidelity: 988/1791, 55.2% household-
based; 1431/1821, 78.6% incentive-based]. In the incen-
tive-based arm,1391/1431 sputum samples were collect-
ed within 2 months of giving out coupons. Xpert results 
were communicated to 2216/2419 participants (91.6% 
of tested) [notification fidelity: 838/988, 84.8% house-
hold-based, 1378/1431, 97.2% incentive-based]. Overall, 
the intervention was implemented as intended for 46.8% 
(838/1791) contact persons in the household-based and 
75.7% (1378/1821) in the incentive-based arm.

Conclusions: Incentive-based contact investigation dem-
onstrated higher implementation fidelity than the house-
hold-based arm. However, sputum collection remaind 
challenging in both arms.
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OA17-332-16 Improving TB detection 
through targeted active TB screening using  
a peer-network hub strategy in Nigeria 

C. Ogbudebe,1 B. Odume,1 O. Chukwuogo,1 
M. Sheshi,1 A. Babayi,1 D. Nongo,2 C. Anyaike,3 1KNCV 
Nigeria, Technical, Abuja, Nigeria, 2USAID Mission, TB/HIV, 
Abuja, Nigeria, 3Ministry of Health, National Tuberculosis, 
Leprosy and Buruli Ulcer Control Program, Abuja, Nigeria. 
e-mail: cogbudebe@yahoo.com

Background and challenges to implementation: Nige-
ria has the highest tuberculosis (TB) burden in Africa. 
Despite the recent improvements in TB case-finding, 
undiagnosed TB cases remain a major challenge to TB 
control in Nigeria. Expanding innovative approaches 
to case-finding has been identified as a key strategy in 
recent strategic planning. However, questions remain 
about how quickly interventions could bridge the gap 
in TB diagnosis.
Intervention or response: The USAID-funded TB LON 
1 & 2 project led by KNCV Nigeria implemented a 
Peer-Network Hub (PHB) strategy for community TB 
case-finding. The gender-driven innovative approach 
was implemented in three high-burden states in Nige-
ria. Key interventions include identifying and training 
volunteers within men’s social, cultural and age groups 
for TB screening and referrals. Routine symptomatic TB 
screening, gender-driven social and behavioural change 
communication awareness creation and group sensitiza-
tion to address TB myths and misconceptions, logistics 
for sample movement for diagnostics procedures for pre-
sumptive clients, and digitally supported real-time data 
reporting were conducted. Confirmed TB cases were 
placed on appropriate treatment. The intervention effi-
ciency was assessed using TB yield and contribution to 
case notification.
Results/Impact: Between January to December 2022, 
83,585 persons were screened among men groups. Of 
these, 6,486 (7.8%) presumptive TB was identified, and 
6,243 (96.3%) completed evaluations for TB using Gen-
eXpert or Truenat, resulting in the diagnosis and enroll-
ment of 582 (9.3%) TB patients to treatment. Through 
these efforts, the average quarterly TB notification in the 
local government areas increased by 36.8% and steadily 
across the following quarters (See Figure).

Figure: TB case notification in the intervention areas.

Conclusions: Our results showed that the Peer-Network 
Hub strategy improved TB case detection among men 
and TB notification in the intervention areas. This strat-
egy needs to be scaled to other states in Nigeria to im-
prove TB case-finding.

OA17-333-16 The impact and effectivness of 
artificial intelligence in the search for missing 
TB cases in Osun State, Nigeria: EPCON and 
CAD4TB as case studies 

O. Alese,1 A. Alege,2 C. Anyomi,3 A. Agbaje,4 
O. Daniel,5 C. Mensah,4 D. Gbadamosi,6 
O. Godpower,7 C. Anyaike,8 R. Eneogu,9 
D. Nongo,9 A. Ihesie,9 1Society for Family Health, 
Community, Osogbo, Nigeria, 2Society for Family 
Health, Community, Lagos, Nigeria, 3Center for 
Integrated Health Programs, Prevention Care and 
Treatment, Osogbo, Nigeria, 4Institute of Human 
Virology Nigeria, Office of the CEO, Abuja, Nigeria, 
5Institute of Human Virology Nigeria, Prevention Care 
and Treatment, Lagos, Nigeria, 6State Tuberculosis Leprosy 
and Buruli Ulcer Control Program, Public Health and 
Disease Control, Osogbo, Nigeria, 7Society for Family 
Health, TB and HIV Office, Abuja, Nigeria, 8National 
Tuberculosis Leprosy and Buruli Ulcer Control Program, 
Global Fund TB Grant Program Management Unit, 
Abuja, Nigeria, 9United States Agency for International 
Development, HIV/AIDS & TB Office, Abuja, Nigeria. 
e-mail: oalese@sfhnigeria.org

Background and challenges to implementation: A signif-
icant public health concern is finding missing tuberculo-
sis (TB) cases, particularly in low-resourced areas. The 
USAID-funded TBLON3 project has utilized artificial 
intelligence (AI) to improve the precision and efficiency 
of TB case finding. Epidemic Control (EPCON) and 
Computer-Aided Detection for Tuberculosis (CAD4TB) 
are the primary platforms used in this study to highlight 
the effectiveness of AI in identifying missing TB cases.
Intervention or response: 

TRADITIONAL METHOD 
(NNS 71, NNT 11)

AI SUPPORTED 
(NNS 39, NNT 6)

Total 
Screened

Presumptives 
Identified

TB 
Cases

Total 
Screened 

Presumptives 
Identified

TB 
Cases

Quarter 1 49030 7639 756 2514 433 85

Quarter 2 54786 8683 735 6066 1319 212

Quarter 3 50419 8620 755 7637 1000 187

Quarter 4 57180 8122 721 6987 843 112

Total 211415 32704 2967 23204 3595 596

Table. Comparative Quarterly Data showing the 
TB Cascade for both AI Supported and Traditional 
Methods of  Location Choices and TB Screening.

A comparative study determined the accuracy and effi-
ciency of the AI tools (EPCON and CAD4TB) deployed 
in mapping hotspots, screening activities, and identi-
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fying presumptive TB cases. This study reviewed data 
generated in 12 months, from February 2022–January 
2023 across the 30 LGAs in Osun State. It compared the 
screening outcomes from both AI-suggested locations 
and the conventional methods of location choices in 
Osun State, Nigeria.
Results/Impact: For the AI-supported screening activi-
ties, 23,204 people were screened, and 3,595 (15.5%) 
were identified as presumptive TB cases and evaluated. 
A total of 596 (16.6%) TB cases were diagnosed. The 
NNS and NNT calculated were 39 and 6, respectively. 
Of the 211,415 people screened for TB using conven-
tional methods, 32,704 (15.5%) were identified as pre-
sumptive TB cases and evaluated. 2,967 (9.0%) TB cases 
were diagnosed. The NNS and NNT calculated were 71 
and 11, respectively.
Conclusions: The AI-supported method of location 
choices and TB screening in the community is more 
effective and helps in utilizing minimal resources to 
achieve great results. In conclusion, AI can improve TB 
case-finding by enhancing the process’ accuracy and ef-
fectiveness. Hence, there is a need to encourage the use 
of AI in the search for missing TB cases not just in Osun 
state but in Nigeria at large

OA17-334-16 Understand the spaces to curb 
the cases: using individual activity space data 
to inform TB prevention in KwaZulu-Natal, 
South Africa 
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P. Motsomi,4 P. Seekaew,1 J. Ngozo,5 M. O’Donnell,1 
T. Cohen,6 R. Perumal,4 K. Naidoo,4 B. Mathema,1 
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States of America, 2Massachusetts General Hospital, 
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United States of America, 4University of KwaZulu-Natal, 
Centre for the AIDS Programme of Research in South 
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Background: Access to TB screening services remains 
a critical challenge for TB care and prevention efforts, 
and an estimated 40% of incident TB cases still go un-
diagnosed. Individual-level activity space data, captur-
ing locations where people spend time daily, has yielded 
new insights into the locations where TB transmission 
can occur. Better understanding the differences in over-
all mobility, among the diverse groups of individuals af-
fected by TB, can help inform precision public health 
strategies for TB screening.
Design/Methods: We enrolled individuals recently di-
agnosed with TB at two primary healthcare clinics in 
Tongaat, KwaZulu-Natal, South Africa. We conducted 

structured interviews to capture the residences, loca-
tions, and transit hubs that participants visited in the 12 
months before TB diagnosis and mapped the GPS coor-
dinates of these locations. 
We used this data to calculate the convex hull (the small-
est convex polygon containing all coordinates) of each 
participant’s activity space and used linear regressions 
to examine preliminary associations between clinical 
and demographic characteristics and the area of the ac-
tivity space convex hull (in km2).
Results: Between July 2022 – March 2023, the study en-
rolled 181 individuals with newly diagnosed (GeneX-
pert-positive) TB, of whom 95 had activity spaces with 
three or more total locations within an 11.72 km2 com-
munity. Prior TB disease was associated with smaller 
activity space area, controlling for age (β: 1.87, 95% CI: 
0.34, 4.08). Alcohol use was associated with larger ac-
tivity space area (Figure 1, β: 2.81, 95% CI: 0.92, 4.71). 
Demographic characteristics were not associated with 
activity space.

Figure 1.

Conclusions: Highly detailed, GPS-mapped activ-
ity space data revealed heterogenous mobility patterns 
among individuals with newly diagnosed TB. Our find-
ings are informative for understanding the geographic 
spaces over which TB transmission occurs and identify-
ing individuals at higher risk of exposure and secondary 
transmission. Combined with M. tuberculosis genomic 
data, these insights can inform new strategies for TB 
screening.
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OA17-336-16 Systematic screening  
for TB disease using a combination  
of the WHO 4-symptom screening and  
chest X-ray with computer-aided  
detection in identified TB hotspot 
communities in Nigeria 

O. Chukwuogo,1 B. Odume,1 C. Ogbudebe,1 
S. Useni,1 D. Egbule,1 M. Bajehson,2 
D. Nongo,3 R. Eneogu,3 C. Anyaike,4 1KNCV 
Nigeria, Program, Abuja, Nigeria, 2KNCV Nigeria, 
Program, Kano, Nigeria, 3USAID Nigeria, HIV/AIDS 
& TB, Abuja, Nigeria, 4National Tuberculosis and 
Leprosy Control Program, Program, Abuja, Nigeria. 
e-mail: ochukwuogo@kncvnigeria.org

Background and challenges to implementation: Nigeria 
has the highest TB burden in Africa with an estimated 
incidence of 219/100,000 and accounts for 6.3% of the 
gap of unidentified TB cases globally. This gap between 
notified and estimated cases is largely due to underre-
porting and under diagnosis. To address these two fac-
tors, KNCV Nigeria USAID-funded TB LON 1 and 2 
project introduced Systematic screening in TB hot spot 
communities.
Intervention or response: TB Hot spot communities 
were identified using Early Warning Outbreak Recogni-
tion System (EWORS), advocacy and community mo-
bilization done, Trained community teams conducted 
combined symptom and chest Xray screening. WHO 
4 symptom screening (W4SS) checklist was used while 
chest Xray screening was done using Portable digital X 
ray with Computer aided detection for TB(CAD4TB). 
Presumptive TB cases were identified as those who 
screened positive to W4SS and or a CAD4TB score of 
≥50. All identified presumptive TB were tested with 
GeneXpert or TB LAMP.
Results/Impact: A total of 516,048 clients were screened 
from January - December 2022 across hotspot commu-
nities. A total of 55,583 presumptive TB were identified, 
4062 cases diagnosed (TB yield of 7%) an average Num-
ber Needed to Test (NNT) of 14 and Number Needed 
to Screen (NNS) of 127. 
Disaggregating by screening method, a total of 247,093 
clients were screened with W4SS, of those 26,414 pre-
sumptive TB were identified 1,327 TB cases diagnosed 
(5% TB yield) NNT was 20 and NNS as 186. 
While 268,955 clients were screened with a combination 
of W4SS and Chest X ray screening, 29,169 identified 
presumptive TB were evaluated, 2,735 TB were diag-
nosed (TB yield of 9%) NNT was 11 and NNS was 95. 

Table.

Conclusions: There was a higher TB yield and better 
TB cascade efficiency with the combined chest Xray 
and W4SS compared to W4SS only. We recommend the 
use of combined screening methods to improve TB case 
yield in communities.

OA17-337-16 Integrating active TB  
case-finding interventions in outpatient 
departments of two chest disease hospitals 
in Bangladesh 

M.-U.-A. Rubel,1 T. Roy,1 S. Alam,1 M. Rahman,1 
F. Hossain,1 J. Faruque,1 S. Hossain,1 A. Rahman,1 
T. Rahman,2 J. Creswell,2 1Interactive Research and 
Development (IRD) Bangladesh, Program and 
Research, Dhaka, Bangladesh, 2Stop TB Partnership, 
Innovation & Grants, Geneva, Switzerland. 
e-mail: manzur.ulalam@ird.global

Background and challenges to implementation: Tuber-
culosis (TB) remains a major public health concern in 
Bangladesh. About 18% of estimated TB cases remain 
undetected in Bangladesh. We sought to demonstrate 
whether the integration of an active case finding (ACF) 
strategy in 2 chest disease hospitals (CDHs) in Bangla-
desh can lead to more individuals being identified with 
TB/ DR-TB.
Intervention or response: We screened all individuals 
(age ≥15 years) verbally for symptoms of TB who vis-
ited the outpatient department of selected 2 CDHs in 
Khulna and Chattogram using an Android-based digi-
tal screening App with a standardized quick question-
naire. Individuals identified as TB presumptive were 
referred to the facility doctor for further evaluation and 
diagnostic tests. Diagnosed TB/DR-TB patients were 
initiated on TB/DR-TB treatment as per the National 
guidelines.
Results/Impact: We screened 43,145 individuals for pos-
sible TB between January 2022 and March 2023. The 
majority of those individuals were either patient who 
came to the facilities with other health problems or was 
accompanying with other patients. 
Out of all screened, 13,277 (30.8%) were identified as 
possible TB, and 12,637 (95.2%) were further evaluated 
for TB. Of all evaluated/tested, 1,046 (8.3%) were diag-
nosed with DS-TB and 218 (1.7%) were diagnosed with 
DR-TB and all were enrolled for treatment. The mean 
age of those diagnosed was 47 years, and the majority 
(68.3%) were male.
Conclusions: The yield of the ACF approach that 
screens and tests individual regardless of their TB symp-
toms status was high in our intervention sites. Integrat-
ing ACF into existing care delivery platforms of health 
facilities has demonstrated the potential for additional 
TB case detection. The NTP should consider the incor-
poration of ACF intervention in high-volume facilities 
across the country.
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OA18 Genome sequencing and new 
diagnostics research 

OA18-338-16 Discordant results in drug 
susceptibility testing using whole-genome 
sequencing and phenotypic method under 
routine conditions in Peru 

Z.M. Puyén,1 D. Santos-Lázaro,1 A.N. Vigo,1 
V.V. Cotrina,1 M.J. Alarcón,1 B. Asto,1 D.A.J. Moore,1 
1Instituto Nacional de Salud, Laboratorio de Referencia 
Nacional de Micobacterias, Lima, Peru. 
e-mail: zpuyeng@gmail.com

Background: Drug susceptibility tests are essential to 
define an individualized treatment scheme for patients 
with drug-resistant TB, however, these tests can present 
discordant results. 
The objective of this study is to analyze the discordant 
results obtained in the evaluation of susceptibility to 
anti-TB drugs using Whole Genome Sequencing (WGS) 
and BACTEC MGIT system in strains of M. tubercu-
losis that arrived, under routine conditions, at the Na-
tional Reference Laboratory for Mycobacteria of the 
National Institute of Health of Peru.
Design/Methods: 100 solid cultures were routinely and 
simultaneously processed for Drug Susceptibility Test 
through WGS and BACTEC MGIT 960 methodologies 
according to routine laboratory workflow. 
First and second line drugs were evaluated in order to 
analyse the discordant results. Using WGS, the muta-
tions present were detected, which were also compared 
with the resistance categories established by the WHO. 
Resistance-associated variants were identified with TB-
Profiler v4.1.1 using the catalogue of mutations pub-
lished by the World Health Organization (WHO).
Results: All compared drugs (except amikacin) present-
ed discordant results. 
For rifampicin, two strains were discordant showing 
sensible results by BACTEC MGIT but resistant by 
WGS. For isoniazid, only one strain was discordant with 
sensible result by WGS. 
For pyrazinamide, we obtained 5 discordant results, of 
which one was determined as resistant by WGS. 
Among second line injectables only capreomycin had 
one discordant result which was sensible by WGS. Re-
spect to moxifloxacin, there were 6 discordant results 
with all of them presenting resistant pattern by WGS. 
Overall, mutations detected by WGS in these discordant 
results are mostly catalogued as “associated with resis-
tance,” whereas only 2 catalogued as “associated with 
resistance – interim” (Table 1)
Conclusions: In Peru, under routine conditions, the 
evaluation of mutation-associated resistance to anti-TB 
drugs was better detected by WGS compared to pheno-
typic testing. All these discordant mutations were cor-
rectly defined in the WHO mutation catalogue.

.

Table 1. Discordant results obtained for each drug 
using WGS and BACTEC MGIT.

OA18-339-16 Remote management of a TB 
sequencing diagnostic accuracy clinical trial 
during the COVID-19 pandemic 

A. De la Rossa,1 S. Uplekar,2 P. Nabeta,1 R. Colman,2 
C. Hoogland,2 T. Rodwell,2 A. Suresh,2 1FIND, 
Medical Affairs, Geneva, Switzerland, 2FIND, 
Technology and Development, Geneva, Switzerland. 
e-mail: andres.delarossa@finddx.org

Background: The Unitaid-funded Seq&Treat project 
led by FIND aims to transform the detection of drug-
resistant tuberculosis using targeted next-generation se-
quencing (tNGS). In 2020, FIND planned a multicentre 
clinical evaluation in three countries to assess the per-
formance of multiple tNGS solutions; the COVID-19 
pandemic hit before the trial could be initiated. Amidst 
lockdowns and travel restrictions, we developed a strat-
egy to remotely set-up and manage this complex clinical 
evaluation.
Design/Methods: Standard setup activities were con-
ducted remotely following a stage-gated procedure. 
Processes were developed for remote site management, 
including tools for remote Site Assessment (rSA), re-
mote Site Initiation Visit (rSIV) and remote monitor-
ing. Following a conventional site feasibility assessment 
pre-pandemic, short-listed sites underwent rSA to verify 
their capacity to perform the trial in compliance with 
the protocol, standard operating procedures, and in-
ternational quality standards. The assessment required 
sites to submit videos of routine procedures for sample 
collection, storage, processing, standard and compara-
tor testing, as well as assessments of their quality man-
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agement systems. Once the sites were confirmed, the 
rSIV included training on Good Clinical Practice (GCP), 
study protocol, laboratory testing, and electronic data 
capture. Centralized monitoring and review of data 
were established.
Results: The remote site set-up strategy permitted effec-
tive site assessments, activation and monitoring. On-site 
monitoring and close-out visits were carried out after 
travel restrictions were lifted as per recommendations 
of the European Medicines Agency Guidance on the 
Management of Clinical Trials During the COVID-19 
Pandemic.
Conclusions: An effective remote trial management 
strategy allowed the Seq&Treat project activities to take 
place successfully during the pandemic and limited de-
lays in implementation. Data gathered during on-site 
monitoring and audits indicate that remote trial man-
agement did not compromise study protocol adherence 
or GCP compliance. Further, the experience offers learn-
ings for future remote site setup activities that could be 
effective and efficient in similar circumstances.

OA18-340-16 Effects of oral hygiene, food 
intake and patient characteristics on oral 
swab quantitative polymerase chain reaction 
results in South African patients with TB 

A.K.K. Luabeya,1 A. Olson,2 D. Van As,1 
C. Peterson,1 K. Hadley,1 R.C. Wood,2 A. Yan,3 
P. Yager,3 M. Hatherill,1 G.A. Cangelosi,2 1University 
of Cape Town, Pathology, Cape Town, South Africa, 
2University of Washington, Environmental and 
Occupational Health Sciences, Seattle, United States 
of America, 3University of Washington, Department of 
Bioengineering, Seattle, United States of America. 
e-mail: aluabeya@gmail.com

Background: Oral swabs (OS) have shown promise as 
novel patient samples for detecting Mycobacterium tu-
berculosis DNA. We evaluated the effect of oral hygiene 
(OH), food/drink intake (FD), and patients’ characteris-
tics on OS signal strength and sensitivity.
Design/Methods: One hundred sputum Xpert Ultra-
confirmed TB patients were enrolled within 72 hours 
of TB treatment from clinics in Worcester. OS was col-
lected over three days under three different OH and FD 
conditions. 
OS was analysed by qPCR. Before sample collection, 
patients in Case 1 did not have FD or OH (OH-, FD-). 
In Case 2, OH was allowed but not FD (OH+, FD-). 
In Case 3, FD was allowed but not OH (OH-, FD+). 
We compared the sensitivity of OS relative to sputum 
testing and mean Cq values under different conditions 
and patients’ characteristics using a 2-sided paired t-test 
and linear regression.
Results: We are presenting results for 93/100 TB pa-
tients. At Cq=38 cut-off, OSA was positive in 68/93 
patients (sensitivity 73.1%) for Case 1 (OH-, FD-), in 

75/93 patients (sensitivity 80.6%) for Case 2 (OH+, FD-
), and 70/93 (sensitivity 75.3%) for Case 3 (OH-, FD+). 
The Mean (SD) Cq value for Case 1 was 27.9 (4.2); Case 
2, 28.4 (5.7); Case 3, 29.2 (5.1). Case 1 (OH, FD-) had 
a lower mean Cq (stronger qPCR signal) than Case 3 
(OH-, FD+), p=0.03. Cq values did not differ signifi-
cantly in other comparisons between Cases. 
In the multivariate model, mean Cq was affected by: 
Diabetes Mellitus (DM) (p=0.01) and night sweats 
(p=0.05) in Case1. Within Case 2, Cq values were sig-
nificantly higher (weaker signal) for DM (p=0.001) and 
alcohol (p=0.02).
Conclusions: Food/drink intake and oral hygiene did 
not affect the sensitivity of OS testing for TB; however, 
qPCR signal strength was significantly correlated with 
food/drink intake, DM, smoking, and drinking habits.

OA18-341-16 Diagnostic accuracy of Xpert 
MTB/RIF Ultra and TrueNat in a high HIV and 
TB burden setting 

A.M. Chiwaya,1 S.M. Abdulgader,1 B.W. Reeve,1 
Z. Palmer,1 D.L. Mbu,1 N.I. Lushozi,1 Z. Nkwanyana,1 
H. Tshivhula,1 A. Penn-Nicholson,2 M. Ruhwald,2 
R.M. Warren,1 G. Theron,1 1DSI-NRF Centre of Excellence 
for Biomedical Tuberculosis Research and SA/MRC Centre 
for Tuberculosis Research, Division of Molecular Biology 
and Human Genetics, Faculty of Medicine and Health 
Sciences, Stellenbosch University, Cape Town, South 
Africa, 2FIND, TB programme, Geneva, Switzerland. 
e-mail: achiwaya@sun.ac.za

Background: Truenat is a molecular test endorsed by the 
World Health Organization (WHO) as a smear micros-
copy replacement test. It utilizes chip-based real-time 
PCR technology for Mycobacterium tuberculosis (Mtb) 
detection in sputum in less than 60 minutes.
Design/Methods: We evaluated the diagnostic accuracy 
of the Truenat MTB Plus (Plus), Truenat MTB Ultima 
(Ultima) and Xpert MTB/RIF Ultra (Ultra) tests for the 
detection of Mtb in sputum samples using sputum cul-
ture as a reference standard. We performed Truenat test-
ing on biobanked sputum samples from 385 participants 
who had actionable culture, smear and Ultra results 
available. Adults (aged ≥18 years) self-presenting with 
presumptive tuberculosis symptoms were sequentially 
enrolled at Scottsdene and Wallacedene clinics in Cape 
Town, South Africa between March 2015 and February 
2021.
Results: Ultima demonstrated higher sensitivity 85% 
(95% CI 78-90) versus 80% (72-86) and lower specificity 
83% (78-87) versus 94% (90-96) when compared to Plus, 
regardless of HIV and smear status. Among PLHIV with 
smear-negative result, sensitivity point estimates were 
higher in Ultima compared to Plus 83% (63-93) versus 
57% (34-74), and Ultra 83% (63-93) versus 79% (59-89). 
Ultima’s overall specificity was lower than that of Ultra 
83% (78-87) versus 95% (92-97) and Plus 83% (78-87) 
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versus 94% (90-96). However, the specificity point esti-
mates for Ultima were higher among PLHIV than HIV-
negative individuals.
Conclusions: Truenat assays met the WHO set minimal 
sensitivity threshold for sputum-based assays for smear-
negative culture-positive TB with Ultima having higher 
specificity estimates in PLHIV. However, Ultima’s poten-
tial decrease in specificity requires further evaluation.

OA18-342-16 Alternative specimens for  
M. tuberculosis complex detection – 
feasibility of oral tongue swabs 
A. David,1 L. Scott,1 V. Molepo,1 L. Singh,1 
K. Peloakgosi-Shikwambani,1 P. Da Silva,2 
W. Stevens,1,2 1University of the Witwatersrand, Wits 
Diagnostic Innovation Hub, Health Sciences Research 
Office, Faculty of Health Sciences, Johannesburg, South 
Africa, 2National Health Laboratory Services, National 
Priority Programmes, Johannesburg, South Africa. 
e-mail: anura.david@witshealth.ac.za

Background: Recent studies report the promising use of 
oral tongue swabs (OTS) for the detection of Mycobac-
terium tuberculosis complex (MTBC) for diagnosing 
pulmonary tuberculosis. 
In this study, we aimed to investigate the feasibility of 
testing OTS compared to sputum on two automated 
WHO-recommended moderate-complexity molecular 
assays: cobas® MTB (Roche, Basel, Switzerland) and 
BD MAX™ MDR-TB (Becton Dickinson and Compa-
ny, Sparks, MD, USA) in a clinical setting.
Design/Methods: We consented and enrolled 322 par-
ticipants who met eligibility criteria at the Hillbrow 
Community Health Centre, Johannesburg, South Afri-
ca. Four OTS (collected either dry or in 1mL Tris-EDTA 
(TE) buffer) and four sputum specimens were collected 
per participant over two visits. 
OTS collection was randomized at each visit and per-
formed either before or after sputum collection. All 
specimens were transported at 2-8°C to the laboratory. 
Two swabs and a single raw sputum were tested on each 
assay and compared to the standard of care (SOC) Xpert 
Ultra (Cepheid, Sunnyvale, CA, USA). Ultra sputum 
semi-quantitative categories was also used as a guide for 
mycobacterial load.
Results: OTS yielded good but reduced detection on 
both molecular assays compared to sputum (Figure 1). 
Both molecular assays detected 75% (18/24) MTBC in 
OTS down to the Xpert Ultra sputum semi-quantitative 
“medium” category with some detection in the “low” 
category. 
Collection and transport of OTS in TE buffer appears 
to offer better performance compared to a dry swab test-
ed on BD MAX™ MDR-TB assay. 
Preliminary results on the cobas® MTB assay demon-
strates that there is no difference in MTBC detection 
between OTS collected before or after sputum.

Figure 1. Summary of  sputum and oral tongue swab 
results, per assay.

Conclusions: These preliminary findings indicate the 
feasibility of OTS testing on multiple molecular as-
says, but also suggest protocol optimization to improve 
MTBC detection especially in paucibacillary disease.

OA18-343-16 Utility of whole-genome 
sequencing in the detection of fabG1 
mutations for isoniazid resistance 

D. Ng,1 M.K. Win,1 M. Ang,2 J.-Y. Tay,1 R.T. Lin,2 
J.L. Cutter,1 1National Centre for Infectious Diseases, 
National TB Programme, Singapore, Singapore, 
2National Centre for Infectious Diseases, National Public 
Health Laboratory, Singapore, Singapore. 
e-mail: deborah_ng@ncid.sg

Background: fabG1 mutations are known to be as-
sociated with isoniazid resistance and can be detected 
through whole genome sequencing (WGS) or rapid mo-
lecular tests, though not routinely applied across all iso-
lates. It is therefore necessary to await the phenotypic 
drug susceptibility testing (pDST) from the culture to 
determine if there is isoniazid resistance. We reviewed 
if WGS could provide additional benefit beyond routine 
pDST in detecting fabG1 mutations, and the impact on 
treatment.
Design/Methods: A retrospective review of all WGS re-
sults of MTC isolates carrying fabG1 mutations from 1 
November 2020 to 31 October 2022, analysing the types 
of fabG1 mutations detected and comparing the timing 
of the WGS result to that of the pDST to examine which 
was detected first. For isolates where WGS preceded the 
pDST, we assessed if this led to a change in treatment.
Results: Out of approximately 3,900 isolates, 71 had 
fabG1 mutations. After excluding cases which had ri-
fampicin and/or isoniazid resistance on molecular 
tests and additional mutations on WGS, 53 cases had 
solo fabG1 mutations. Two types of solo fabG1 muta-
tions were observed, fabG1_c.-15C>T (83.0%) and 
fabG1_c.609G>A (3.8%). 
Correlation with pDST for isoniazid resistance was 
100%. Median duration of time to pDST (70 days; IQR 
57-86 days) was significantly shorter compared to WGS 
(41 days; IQR 32-49 days)(p<0.01). WGS results pre-
ceded pDST for 5 isolates, while pDST results preceded 
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WGS for the remaining 48 isolates. For the 5 isolates 
where WGS preceded pDST, three had isoniazid stopped 
based on WGS, one died and one left the country. Me-
dian duration of treatment did not differ significantly 
(pDST:242 days; WGS 240 days). No relapse was ob-
served.
Conclusions: Solo fabG1 mutations demonstrate 100% 
correlation with the pDST. A decrease in turnaround 
time for WGS can impact treatment by initiating a 
switch earlier to the appropriate regimen.

OA18-344-16 Metabolomic analysis reveals 
potential biomarkers involved in TB 

J. Yu,1 S. Tang,1 Y. Pang,2 J. Yuan,2 M. Lin,3 
W. Ding,4 1Beijing Chest Hospital, Capital Medical 
University, Beijing Tuberculosis and Thoracic Tumor 
Research Institute, Clinical Center on Tuberculosis, 
Beijing, China, 2Beijing Chest Hospital, Capital Medical 
University, Beijing Tuberculosis and Thoracic Tumor 
Research Institute, Department of Bacteriology and 
Immunology, Beijing, China, 3Beijing Tsinghua Changgung 
Hospital, School of Clinical Medicine, Tsinghua University, 
Infectious, Beijing, China, 4Beijing Chest Hospital, Capital 
Medical University, Beijing Tuberculosis and Thoracic 
Tumor Research Institute, Bronchoscope, Beijing, China. 
e-mail: 425981530@qq.com

Background: Tuberculosis (TB), caused by Mycobacte-
rium tuberculosis (Mtb), continues to be a major public 
health epidemic around the world. Misdiagnosis and late 
detection of the disease increase the risk of Mycobacte-
rium tuberculosis transmission and infection. Progress 
in controlling TB and mitigating its consequences can 
be expedited through early diagnosis and treatment.
Design/Methods: Patients and controls were recruited 
from Beijing Chest Hospital. This research was ap-
proved by the Ethics Committee of Beijing Chest Hos-
pital, Capital medical university. All the methods and 
research protocol in this research were conducted by the 
Ethics Committee’s existing guidelines. 
We used the ultra-high performance liquid chromatog-
raphy-quadrupole/exactive Orbitrap mass spectrom-
etry/mass spectrometry (UPLC-Q-Exactive-Orbitrap-
MS/MS) to provide a broader range of applications in 
TB diagnosis.
Results: In the study, urine from 40 cases of tuberculo-
sis, 40 cases of pneumonia, 40 cases of lung cancer, and 
39 healthy controls were collected. During the entire ex-
periment, variables with VIP value >1.0, P value <0.05, 
and |FC| >1.5 were considered to be potential differen-
tial metabolites. 
Based on the rank of the mean decrease in accuracy, we 
selected the top 10 metabolites in the urine data. In this 
study, we identified that compared with tuberculosis, 
the top 10 different metabolites in urine were in healthy 
control, pneumonia and lung cancer, with AUC values 
of 0.953 (95%CI 0.885-1), 0.959 (95%CI 0.863-1) and 
0.921 (95%CI 0.772-0.988), respectively.

Here, MetaboName、1-Methylnicotinamide、Mucic Acid, 

Glycolic Acid、Prolylproline、CDP were Significantly 
different in tuberculosis compared to pneumonia、lung 
cancer and healthy controls.
Conclusions: Metabolomics is a valuable tool for dis-
covering novel TB biomarkers, and we have identified 
a five-metabolite host biosignature that had accuracy 
to distinguish TB from lung cancer, pneumonia, and 
healthy controls. Further work is needed to optimize the 
model and understand the role of these metabolites in 
TB pathogenesis.

OA18-345-16 The benefit of targeted  
next-generation sequencing for the 
treatment of patients diagnosed with  
drug-resistant TB in Eswatini 
D. Vambe,1 B. Sibandze,2 M. Ziyane,2 A. Kay,3 S.S. Thi,4 
T. Dlamini,5 S. Dlamini,6 S. Masina,1 C.A. Maurizio,7 
J. Furin,8 C. Lange,9 S. Niemann,10 1National TB Control 
Program, Drug Resistance TB, Manzini, Eswatini, 2Baylor 
College of Medicine Children’s Foundation Eswatini, 
National TB Reference Laboratory, Mbabane, Eswatini, 
3Baylor College of Medicine Children’s Foundation, 
Pediatric TB Department, Mbabane, Eswatini, 4National 
TB Control Program, TB Department, Manzini, Eswatini, 
5National TB Control Program, Management, Manzini, 
Eswatini, 6Eswatini Health Laboratory Services, 
Management, Mbabane, Eswatini, 7IRCCS San Raffaele 
Scientific Institute, Emerging Bacterial Pathogens Unit, 
Milan, Italy, 8Harvard Medical School, Department of 
Global Health and Social Medicine, Boston, United States 
of America, 9Research Center Borstel and University 
of Lübeck, Leibniz Lung Center, Borstel, Germany, 
10Research Center Borstel, National Reference Center for 
Mycobacteria, Borstel, Germany. 
e-mail: dvambe@gmail.com

Background and challenges to implementation: Nation-
al TB Drug Resistance Surveys (TBDRS) conducted in 
Eswatini in 2009/2010 and 2018 revealed transmission of 
a rifampicin resistant (RR) Mycobacterium tuberculosis 
complex (Mtbc) strain harboring the rpoB I491F muta-
tion. This strain increased in prevalence from 30% in the 
2009/2010 survey to 58% in the 2018 survey. 
Current commercial molecular rapid diagnostics (MRD) 
and phenotypic drug susceptibility testing (pDST) by 
MGIT do not detect RR caused by this mutation, lead-
ing to a diagnostic gap and suboptimal DR-TB treat-
ment.
Intervention or response: The Eswatini National Tu-
berculosis Program in collaboration with key partners 
implemented a pilot project, utilizing targeted next 
generation sequencing (tNGS) for molecular drug sus-
ceptibility testing (mDST) of clinical Mtbc strains from 
November 2021 to December 2022. A clinical Advisory 
committee (CAC) was formed to guide optimization of 
treatment incorporating tNGS results. This team has 
clinical, laboratory and public health expertise. Terms 
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of reference, standard operating procedures, feedback 
templates and process flow algorithms were developed 
to guide the committee on interpretation and reporting 
of the mDST results.

Results/Impact: A total of 85 samples were sequenced 
and 61 RR strains were identified. Out of these, 38(62%) 
had rpoB I491F mutation with 29 (76%) of the I491F 
strains having an additional resistance to Bedaquiline 
and Clofazimine. 40 cases were submitted to the CAC 
for treatment guidance. The mDST-guided treatment 
regimen was adapted for 14 (35%) of the 40 submitted 
cases. The interim outcomes of 40 DR-TB cases were 5 
cured, 5 completed, 3 died, 1 loss to follow-up and 26 
still on treatment.
Conclusions: Without using tNGS in DR-TB diagnosis 
in Eswatini, a substantial proportion of DR-TB cases 
would not benefit from an optimal treatment regimen. 
Detection of the I491F rpoB mutation and drug resis-
tance mutations for new and repurposed drugs should 
be considered when developing MRDs. Newer medi-
cines are needed, bedaquiline resistance is becoming 
more common.

OA19 New Diagnostics in DRTB 

OA19-346-16 Two-stage TB diagnostics  
from a single sample at the point-of-care 

H. Hoffmann,1,2 J. Schlanderer,3 J. Lüdecke,3 
W. Grasse,4 M. Beutler,1 A. Golubov,1 C. Pilloni,1 
T. Kohl,5 R. Zengerle,3 N. Paust,3 1Institute of 
Microbiology and Laboratory Medicine, IML red 
GmbH, Gauting, Germany, 2SYNLAB Gauting, 
SYNLAB MVZ Dachau GmbH, Gauting, Germany, 
3Hahn-Schickard-Gesellschaft für angewandte 
Forschung e.V., Mikrofluidische Plattformen, Freiburg, 
Germany, 4gerbion GmbH & Co KG, PCR R&D unit, 
Kornwestheim, Germany, 5Leibniz Research Center 
Borstel, Genome Sequencing, Borstel, Germany. 
e-mail: Harald.Hoffmann@synlab.com

Background: An easy, decentralized, two-step molecular 
workflow could revolutionize DR-TB diagnostics in pe-
ripheral areas of high-prevalence countries. 1st step: Rap-
id detection of M.tb in clinical samples including genetic 
resistance markers of both Rif and Inh; 2nd step: targeted 
next generation sequencing (tNGS) for the determina-
tion of the complete resistance pattern. The assay should 
provide purified DNA for tNGS; so far, only centralized 
WHO-endorsed platforms do that, but are not suitable 
for small labs. To overcome these gaps, we demonstrate 
the concept of two-stage DR-TB diagnostics at the point 
of care (PoC) based on a single sample using a novel cen-
trifugal-microfluidic cartridge (CMC) technology.
Design/Methods: qPCR detection of M. tuberculosis 
(M.tb) including Inh & Rif resistance markers is real-
ized in a CMC run on the Rhonda qPCR cycler (Dialu-
nox, Konstanz) developed for PoC testing. A geometrical 
multiplex qPCR design in ten integrated microchambers 
is applied. The CMC provides purified M.tb-DNA in a 
detachable sample vial. This is applied to Deeplex-tNGS 
(Genoscreen, France) for the determination of the resis-
tance profile. The system was validated with sputum 
samples.
Results: The CMC and the two step diagnostic work-
flow are presented in figure 1. The assay uses centrifugal 
microfluidics to purify DNA and to mix it with PCR re-
agents. Proof-of-concept testing revealed an analytical 
sensitivity of 44.2 CFU/ml, a diagnostic sensitivity of 
96%, and specificity of 100%. tNGS resistance profiling 
from purified DNA was successfully demonstrated. The 
complete diagnostic process chain takes two to three 
days.



S228 Oral abstract sessions,  Thursday,  16 November

Conclusions: We demonstrate a fully automated, 
centrifugal-microfluidic, geometric-multiplex qPCR-
cartridge that could be applied at the PoC. It reliably 
detects M.tb and Inh & Rif resistance-markers. In a de-
tachable micro-vial, it provides purified DNA of suffi-
cient quality and quantity for downstream tNGS for the 
determination of the complete resistance profile.

OA19-347-16 Pooled tongue swab testing  
for the diagnosis of pulmonary TB using 
Xpert MTB/RIF Ultra shows higher sensitivity 
than single swab testing 

S. Hassane-Harouna,1 L. Rigouts,2,3 M. Conde,4 
K.S. Bah,4 M. Vos,5 M. Gaichiri,5 1Damien 
Foundation, Tuberculosis, Conakry, Guinea, 
2University of Antwerp, Biomedical Sciences, Antwerp, 
Belgium, 3Institute of Tropical Medicine, Mcobacteriology 
Unit, Antwerp, Belgium, 4National Reference 
Laboratory of Mycobacteriology, Mcobacteriology, 
Conakry, Guinea, 5FIND, Research, Geneva, Switzerland. 
e-mail: hassoul20@yahoo.fr

Background: Pulmonary tuberculosis (PTB) diagnosis 
relies mainly on sputum examination. Acknowledging 
that sputum production can be challenging in sputum-
scarce patients, alternative non-invasive oral sampling 
methods have been suggested. We aimed to determine 
whether pooled tongue swab samples (TSS) are an effec-
tive alternative to sputum samples (SS) for diagnosing 
PTB by Xpert MTB/RIF Ultra (Ultra).
Design/Methods: In a prospective study, sputum-smear 
microscopy (SM+) confirmed PTB patients were re-
cruited in two TB Center of Conakry, Guinea. Eleven 
TSS and one additional SS were collected from each pa-
tient for Ultra testing at the National Reference Labora-
tory of Mycobacteriology in Conakry. 
Ultra testing was done on a single TSS (1TSS), three 
pooled TSS (3TSS) and the additional SS. On a weekly 
basis, the following order of assigning sampled TSS to 
one of the test methods (1TSS/3TSS-Ultra), was alter-
nated to minimize bias.
Results: From February to March 2023, 101 patients 
were recruited, of which 99 SM+ could be retained. 
Among the 99 confirmed PTB patients, Mycobacterium 
tuberculosis (MTB) was detected by Ultra in 87 (87.9%) 
and in 91 (91.9%) cases respectively from 1TSS and 
3TSS with 0.001 p-value while from sputum, MTB was 
detected in 96 (96.9%) cases. 
The highest positivity grade for sputum was “MTB de-
tected high” (n=31) with no “Trace” results, while for 
any TSS the maximum grading was “Medium” with 
majority having a “Low” result (n=56 for 1TSS and 
n=69 for 3TSS) and some “Trace” results.
Xpert MTB positivity grading from TSS appeared not to 
be associated with sputum-smear grading, opposite to 
sputum-Xpert MTB grading. The TSS positivity grade 
was not impacted by the sample swab number tested.

Conclusions: Our findings demonstrate that pooled TSS 
may reach a slightly higher sensitivity for Ultra testing 
compared to single TSS and that up to 10 TSS can yield 
MTB DNA.

OA19-348-16 Applying COVID-19  
technology to TB control: Rapid detection  
of M. tuberculosis DNA in oral swab samples 
using a fully automated, point-of-care 
molecular testing platform 

S. McFall,1 A. Olson,2 R. Wood,2 J. Reed,1  
M. Butzler,1 R. Lehmann,1 K. Knapton,1  
R. Ross-Shannon,1 A. Luabeya,3 M. Hatherill,3 
G. Cangelosi,2 1Northwestern University, Center 
for Innovation in Global Health Technologies, 
Evanston, United States of America, 2University of 
Washington, Environmental and Occupational Health 
Sciences, Seattle, United States of America, 
3University of Cape Town, South African Tuberculosis 
Vaccine Initiative, Cape Town, South Africa. 
e-mail: alainamolson@gmail.com

Background: Many people with tuberculosis (TB) can-
not routinely produce sputum for testing, especially in 
community settings and at point-of-care (POC). We pio-
neered an alternative approach called oral swab analy-
sis for TB (TB-OSA). In TB-OSA, the dorsum of the 
tongue is gently scraped with a disposable swab and the 
collected material is tested for Mycobacterium tubercu-
losis (MTB) DNA by quantitative PCR (qPCR). 
To date, the most promising TB-OSA results have been 
generated by using manual, lab-based qPCRs. There re-
mains a need for automated TB-OSA methods that can 
be implemented at POC and in community settings.
Design/Methods: We adapted the DASH (Diagnostic 
Analyzer for Specific Hybridization) COVID-19 test-
ing platform (Minute Molecular Diagnostics, Inc.), to 
the task of detecting MTB DNA in oral swabs. DASH 
is rapid and explicitly designed for swab testing with-
out manual liquid handling. It concentrates and purifies 
target DNA by hybridization-based capture, followed by 
qPCR. It is CLIA-waived and battery-powered. 
For the present study, SARS-CoV-2 detection reagents 
in DASH were replaced with reagents for capturing and 
detecting MTB DNA.
Results: DASH consistently detected contrived samples 
with ≤50 MTB bacilli/swab, similar to manual and Gen-
eXpert methods for TB swab testing. We then applied 
TB-OSA-DASH to clinical FLOQSwab samples (N = 
30) collected from people with possible TB in South Af-
rica. 
The set included swabs from strongly TB-positive, 
weakly TB-positive, and TB negative donors. Blinded 
samples were tested using a very simple protocol in 
which swabs were placed directly into the DASH car-
tridge, followed by fully automated analysis (total time 
to result, 20 minutes). 
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Within this set, DASH detected 12/20 samples from 
people with TB and 0/10 samples from people without 
TB, nearly identical to the performance observed with 
manual qPCR methods (13/20 and 0/10, respectively).

Conclusions: With further optimization, TB-OSA-
DASH could become an exceptionally user-friendly, 
POC platform for TB testing using oral swabs.

OA19-349-16 Portable, battery-operated 
lab-in-tube detection of active TB and drug 
resistance 

T. Hu,1 1Tony Hu, Biochemsitry, Biomedical Engineering 
and Microbiology, New Orleans, United States of America. 
e-mail: tonyhu@tulane.edu

Background: Tuberculosis (TB) remains a leading 
cause of global mortality, and despite the urgent need 
for accurate and reliable case identification, 4.2 million 
(39.6%) of active TB cases were missed in 2021 and only 
57% of diagnosed cases are confirmed by gold-standard 
TB tests. 
Rapid and reliable assays are needed at the point-of-care 
(POC) to accomplish TB diagnosis at sites of patient 
care and sample collection in resource-limited settings 
without the need for sample transportation, specialized 
personnel, and expensive, bulky equipment.
Design/Methods: Here, we develop a Lab-in-Tube TB 
(LIT-TB) diagnostic device: a low-cost, ultraportable, 
battery-operated device that mediates CRISPR-based 
TB diagnosis and drug-resistance detection in a single 
sputum collection tube. The lyophilized detection re-
agents do not require cold-chain storage or transporta-
tion and the smartphone readout allows for automated 
fluorescence intensity analysis and diagnostic result re-
porting. The complete protocol is performed in a single-
tube, closed-system protecting users from TB contami-
nation without the need for external power supply.
Results: The lab-in-tube and battery-powered device can 
diagnose TB infection and detect drug resistant muta-
tions from patient sputum samples following a protocol 

than can be performed without highly skilled techni-
cians. Utilizing DNA isolation-free approach, the LIT-
TB system displayed 89% sensitivity and 100% specific-
ity in patient sputum samples. 
With specific design of CRISPR gRNAs to detect SNPs, 
rifampicin-resistant mutation S450L of the rpoB gene is 
accomplished to inform clinicians on treatment choice.

Conclusions: The LIT-TB device is a lightweight, field-
deployable microincubator and smartphone imager, 
that can be transported to sites of sample collection and 
performed by individuals with minimal training at the 
point-of-care. 
We believe the enhanced portability and inexpensive 
equipment will improve accessibility to TB healthcare in 
developing countries.

OA19-350-16 Quantitation of differentially 
culturable tubercle bacteria retrieved from 
tongue swabs improves detection of TB in 
people living with HIV 

C. Ealand,1 A. Sewcharan,1 J. Peters,1 B. Gordhan,1 
M. Kamariza,2 C. Bertozzi,3,4,5 Z. Waja,6 
N. Martinson,1,6,7 B. Kana,1 1University of the 
Witwatersrand, Department of Science and Innovation/
National Research Foundation Centre of Excellence for 
Biomedical TB Research, Johannesburg, South Africa, 
2Stanford University, Department of Biology, Stanford, 
United States of America, 3Stanford University, 
Department of Chemistry, Stanford, United States of 
America, 4University of California, Berkeley, Department 
of Chemistry, Berkeley, United States of America, 
5Stanford University, Howard Hughes Medical Institute, 
Stanford, United States of America, 6University of the 
Witwatersrand, Perinatal HIV Research Unit (PHRU), 
Johannesburg, South Africa, 7Johns Hopkins University, 
Centre for Tuberculosis Research, Baltimore, South Africa. 
e-mail: christopher.ealand@wits.ac.za

Background: Historically, TB diagnosis relies on spu-
tum as a testing sample but it can be difficult to produce, 
or may yield equivocal results in those with paucibacil-
liary TB. Alternative specimen types, such as tongue/
oral swabs, which are non-invasive, safer and easier 
to collect, has gained traction for TB testing in both 
adults and children with pulmonary TB, albeit with 
varied sensitivities. In this study, we aimed to assess the 
diagnostic utility of tongue swabs relative to sputum, 
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and also considered the contribution of differentially 
culturable tubercle bacilli (DCTB) that are missed when 
using routine clinical tests, to further improve diagnos-
tic pickup.
Design/Methods: We performed a prospective study 
recruiting TB patients in primary healthcare settings in 
Soweto, South Africa. Sputum and tongue swabs from 
participants with Xpert MTB/RIF ultra or smear-con-
firmed TB were further tested using the Mycobacterial 
Growth Indicator Tube (MGIT) assay and the Most 
Probable Number (MPN) assay supplemented with 
growth factors to detect DCTB.
Results: From 89 eligible participants, 83 (93.3%), 79 
(88.8%) and 66 (74.2%) were sputum positive by MGIT, 
Ultra, and smear respectively; tongue swabs had lower 
sensitivity with 39 (43.8%), 2 (2.2%) and 18 (20.2%) 
participants, respectively, for the same tests. DCTB as-
says provided a greater yield in sputum compared to 
tongue swabs with 82/89 (92.1%) and 36/89 (40.4%) 
positivity, respectively. 
Interestingly, for tongue swabs taken from people living 
with HIV, DCTB positivity increased significantly rela-
tive to MGIT culture.
Conclusions: Our data demonstrate that while tongue 
swabs yield lower bacterial numbers for diagnostic test-
ing compared to sputum, the use of growth supple-
mentation can improve detection over standard MGIT 
culture, particularly in participants with TB and HIV 
coinfection.

OA19-351-16 Evaluation of Deeplex-MycTB 
using clinical specimens in Japan 

A. Takaki,1 K. Chikamatsu,1 A. Aono,1 Y. Igarashi,1 
Y. Shimomura,1 M. Hosoya,1 M. Nagai,1 S. Yoshida,2 
K. Tsuyuguchi,2 M. Okumura,3 T. Yoshiyama,4 S. 
Mitarai,1,5 1Research Institute of Tuberculosis(RIT), 
Japan Anti-Tuberculosis Association(JATA), Department 
of Mycobacterium Reference and Research, Tokyo, 
Japan, 2National Hospital Organization Kinki-chuo 
Chest Medical Center, Clinical Research Center, Osaka, 
Japan, 3Fukujuji Hospital, Japan Anti-Tuberculosis 
Association(JATA), Department of Respiratory Medicine, 
Tokyo, Japan, 4Research Institute of Tuberculosis(RIT), 
Japan Anti-Tuberculosis Association(JATA), Department 
of Epidemiology and Clinical Research, Tokyo, Japan, 
5Nagasaki University Graduate School of Biomedical 
Sciences, Basic Mycobacteriosis, Nagasaki, Japan. 
e-mail: takaki@jata.or.jp

Background: Targeted next generation sequencing 
(tNGS)-based Mycobacterium tuberculosis drug re-
sistance prediction test kit, Deeplex-MycTB (Deeplex, 
GenoScreen), can predict resistance to 15 different an-
ti-tuberculosis (TB) drugs using specimens from active 
TB cases in a few days. It is a promising management 
tool for drug-resistant TB patients. Using multidrug-
resistant tuberculosis (MDR-TB) isolates in Japan, we 
showed that Deeplex could predict drug resistance with 

high accuracy (The 52nd UNION World Conference, 
2021). In this study, we evaluate Deeplex using clinical 
specimens in Japan.
Design/Methods: DNA is extracted from NALC-
NaOH treated sputum from patients with active pulmo-
nary TB and molecular drug susceptibility testing (DST) 
is performed using Deeplex. AMR predictions are com-
pared with the results of phenotypic DST (pDST) using 
MGIT AST and whole genome sequencing analysis us-
ing Illumina sequencer.
Results: To date, 79 specimens are registered and 53 
of them are completely tested. Deeplex could analyse 
all smear-positive specimens; 22 resistance-predicting 
single nucleotide variants (SNVs) are detected for Ri-
fampicin (RFP), Isoniazid, Streptomycin (SM), Fluoro-
quinolone, and Ethionamide (TH), and discrepancies 
with the pDST results are observed in the prediction of 
RFP (rpoB: H445L) and SM (gidB; S70N) resistance. 34 
SNVs with unreliable mutation information are detect-
ed, with 24 SNVs (70.5%) for TH. For smear-negative 
and ± specimens, several SNVs with a few % variants 
are found, but all were judged susceptible by pDST.
Conclusions: Although Deeplex is highly useful tool, it 
also detects many SNVs of unknown susceptibility and 
the variant ratios of clinical relevance are unknown. 
Further studies are required using clinical specimens.

OA19-352-16 Feasibility and acceptability of 
stool-based TB diagnosis: perspectives from 
healthcare providers in Manhiça District, 
southern Mozambique 

A. Lima,1 H. Djive,1 O. Cossa,1 S. Acacio,2 
A. Mandalakas,3 A. Kay,4 W. Ssengooba,5 C. Lange,6 
S. Hermans,7 K. Munguambe,8 A. Garcia-Basteiro,9 
1Centro de Investigação em Saúde da Manhiça (CISM), 
Estudos da População, Manhica District, Mozambique, 
2Centro de Investigação em Saúde da Manhiça (CISM), 
TB/HIV, Manhica, Mozambique, 3Baylor College 
of Medicine and Texas Children’s Hospital, Global 
Tuberculosis Program, Houston, United States of 
America, 4Baylor College of Medicine and Texas Children’s 
Hospital, Department of Pediatrics, Mbabane, Eswatini, 
5Makerere University, Department of Medical 
Microbiology, Kampala, Uganda, 6Research Center 
Borstel Leibniz Lung Center, Leibniz Lung Center, 
Borstel, Germany, 7Amsterdam Institute for Global 
Health and Development, Amsterdam, Netherlands, 
8Centro de Investigação em Saúde da Manhiça (CISM), 
Estudos da População, Manhica, Mozambique, 
9Barcelona Institute for Global Health (ISGlobal), Hospital 
Clínic-Universitat de Barcelona, Barcelona, Spain. 
e-mail: agostinho.lima@manhica.net

Background: Stool-based TB diagnostics (SbTBD) are 
reported to contribute to increased rates of bacteriologi-
cal confirmation in children and people living with HIV. 
However, there is a lack of evidence on perceived fea-
sibility and acceptability of SbTBD in TB high burden 
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countries. Within the Stool4TB project, this study aimed 
to assess healthcare providers’ (HPs) perspective on the 
feasibility and acceptability of SbTBD.
Design/Methods: A qualitative study was conducted 
across five health facilities and four communities within 
the Manhiça District (Mozambique). Twenty-one semi-
structured interviews were conducted with HPs, from 
February 2022 to March 2023. The interviews were tran-
scribed, coded, entered in a matrix and analyzed using 
the Diffusion of Innovation and symbolic power theo-
ries.
Results: According to HPs, the SbTBD can be suitable 
for diagnosis of TB in people who have difficulty in pro-
ducing sputum, especially children; the approach is con-
sidered simple, non-traumatic, and feasible supporting 
sample capture across all age groups. 
However, according to respondents, the acceptability 
of this technique might vary among the patients. Refus-
als might be due to delays in receiving assistance; lack 
of awareness about the technique; fear and disgust of 
touching stool; the association of stool with witchcraft 
and local beliefs about TB transmission. 
On the other hand, acceptability could depend on: feel-
ing obliged to comply with government recommenda-
tions; the experience and trust in the health services, and 
the expectation of being cured.
Conclusions: HPs view Stool-based TB diagnostics as 
a more advantageous approach in terms of feasibility 
compared to other diagnostic strategies, such as spu-
tum-based approaches. 
However, patient acceptability may be compromised 
due to existing health services challenges and percep-
tions about stool and TB. Acceptability could be pro-
moted by the dissemination of information about the 
SbTBD, enforcement of awareness raising about TB 
and SbTBD, and increasing experience and trust in the 
health services.

OA20 Meaningful engagement of CSO’s 
in delivering quality TB services 

OA20-353-16 Engaging local stakeholders  
to co-develop gender-responsive community 
TB interventions 

C. Ugwu,1,2 J. Bimba,2 T. Adekeye,2 B. Ringwald,1 
R. Thomson,1 O. Chijioke-Akaniro,3 C. Anyaike,3 
B. Squire,1 T. Wingfield,1,4,5 1Liverpool School of 
Tropical Medicine, Clinical Sciences, Liverpool, United 
Kingdom of Great Britain and Northern Ireland, 2Zankli 
Research Centre - Bingham University, Community 
Medicine, Karu, Nigeria, 3Federal Ministry of Health, 
National Tuberculosis, Leprosy and Buruli-Ulcer Control 
Programme, Department of Public Health, Abuja, 
Nigeria, 4Karolinska Institutet, World Health Organization 
Collaborating Centre on Tuberculosis and Social Medicine, 
Department of Global Public Health, Stockholm, Sweden, 
5Liverpool University Hospitals NHS Foundation Trust, 
Tropical and Infectious Disease Unit, Liverpool, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: Chukwuebuka.Ugwu@lstmed.ac.uk

Background: In Nigeria, men constitute over half of the 
people notified with TB, experience longer delays before 
reaching care, and are estimated to account for two-
thirds of people who miss out on care. Reaching men 
earlier with TB services will likely reduce onward trans-
mission in households, communities, and workplaces. 
The aim of this research was to co-develop a gender-
responsive intervention for men in peri-urban communi-
ties in Nigeria.
Design/Methods: Between March and November 2022, 
we engaged 13 local TB stakeholders comprising TB 
programme implementers, survivors, and advocates in a 
participatory intervention design process involving two 
iterative cycles of Delphi research online, and an in-per-
son workshop. In the first cycle, participants described 
the likely impact of 15 listed interventions. In the sec-
ond cycle, they prioritized combinations out of nine 
high-impact interventions. We analyzed responses using 
a qualitative framework approach, assisted by NVivo 
software. We then facilitated stakeholder consensus on 
a preferred intervention package during a participatory 
workshop.
Results: Following the identification of key gendered 
challenges, a complex intervention package comprising 
three synergistic activities was developed (Figure). Inter-
vention activities included: targeted awareness creation 
among men in communities; TB screening in male-dom-
inated congregate settings; and the use of digital chest 
X-ray screening. Anticipated immediate outputs of the 
intervention included reduced TB-related costs and TB 
stigma, and improved TB knowledge, care-seeking, and 
diagnosis amongst men in Nigeria (Figure). Anticipated 
longer-term outcomes included increased TB case notifi-
cation, health service access use, and improved socioeco-
nomic and clinical outcomes amongst men in Nigeria. 
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Figure: Change pathway for co-created intervention.

Conclusions: Engagement with local stakeholders yield-
ed consensus on the design of a gender-responsive TB 
intervention for community settings in Nigeria. The in-
tervention was perceived to be locally appropriate and 
suitable for future implementation and evaluation.

OA20-354-16 Community health  
workers - an efficient last-mile delivery 
mechanism to improve diagnosis 

D. Joshi,1 J. Creswell,2 A. Khan,2 R. Stevens,3 
A. Vyas,4 1Ashakalp Healthcare Association, Program 
Management, Udaipur, India, 2Stop TB PArtnership, 
Innovations and Grants Team, Geneva, Switzerland, 3Stop 
TB PArtnership, M&E, West Yorkishire, United Kingdom of 
Great Britain and Northern Ireland, 4Ashakalp Healthcare 
Association, Program Management, Jaipur, India. 
e-mail: joshideepak.3@gmail.com

Background and challenges to implementation: In India, 
private health facilities providing TB care largely rely on 
x-ray for diagnosis. In Bhilwara and Nagaur, Rajasthan, 
mechanisms to link people seeking care in the private 
sector to public sector CBNAAT facilities do not exist 
and many people with TB are missed and lack micro-
biological confirmation of the disease, likely leading to 
both over and under diagnosis.
Intervention or response: In 2021 (July-Dec), we sensi-
tized the private health facilities on the importance of 
microbiological confirmation and appointed 18 CHWs 
to act as a link between private health facilities and CB-
NAAT centres. CHWs collected sputum specimens from 
the private health facilities and transported them to the 
CBNAAT centres. CHWs also coordinated the timely 
examination of specimens and communicated results 
back to the private facilities and the persons seeking care 
to link to treatment.
Results/Impact: Before the intervention, in Bhilwara 
27% of people with TB notified in the private sector 
(323 of 768) received any bacteriological test, 27% (209 
of 768) were tested with a CBNAAT. During the inter-
vention those figures rose to 77% (631 of 815) and 38% 
(308 of 815).
In Nagaur 12% of people with TB had any type of bac-
teriological test (49 of 411) and all 12% were tested with 
a CBNAAT before the intervention. During the inter-

vention, 49% of people with TB who were notified got a 
bacteriological test (202 of 416) while 33% (137 of 416) 
received a CBNAAT test.
Conclusions: Interventions that promote improved 
quality of TB diagnosis ion the private sector are needed 
and can be highly successful. CHWs are a critical link 
between the accessibility gap between the services and 
the people needing them. CHWs can play a pivotal role 
in coordination between the private health facilities and 
the NTEP for the achievement of the goal of TB free 
India.

OA20-355-16 Community accountability 
framework: Improving the quality of TB 
care and services in India by leveraging 
community action as an ally 

S. Mohanty,1 S. Pandurangan,1 S. Kumar,1 
K.MG. Majumdar,1 A. Vyas,1 A. Srinivasan,1 
R. Ananthakrishnan,1 N. Kumar,2 S. Khumukcham,3 
S. Chalil,3 R. Swamickan,4 A. Goswami,5 1Resource 
Group for Education and Advocacy for Community Health 
(REACH), Tuberculosis, New Delhi, India, 2Ministry of 
Health & Family Welfare, Central TB Division, New Delhi, 
India, 3Office of the World Health Organization (WHO) 
Representative to India, WHO Country Office, New 
Delhi, India, Communicable Diseases, New Delhi, India, 
4USAID India, Tuberculosis and Infectious Diseases, New 
Delhi, India, 5USAID India, TB Division, Hyderabad, India. 
e-mail: subrat@reachindia.org.in

Background and challenges to implementation: The TB 
response in India has evolved over the years, in keeping 
with the ambitious National Strategic Plan, adopting 
a data-driven, multi-sectoral and community-led ap-
proach. National TB Elimination Programme (NTEP) 
calls for strong community participation, real-time 
feedback to the health system by communities and an 
increased focus in enhancing the quality of care and ser-
vices.
Intervention or response: The Community Account-
ability Framework (CAF) model implemented under the 
Accountability Leadership by Local communities for In-
clusive, Enabling Services project by REACH, supported 
by USAID, is a community-led monitoring mechanism 
that focuses on result-based outcomes. 
Currently being implemented in 139 TB Units across 
15 districts of 4 states in India, TB Champions use a 
structured CAF tool, with questions on Quality of Care 
and Quality of Services parameters - timeliness, access, 
quality of information, attitudes of care providers, fam-
ilies and communities to get feedback from people with 
TB (PwTB). Identified gaps and challenges translate 
into Block Action Plans which are then discussed with 
NTEP and addressed, at the individual level or at the 
systemic level.
Results/Impact: The CAF process showed improvement 
in the indicators that can be attributed to the combined 
efforts of NTEP staff and TB Champions, in identify-
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ing and addressing gaps at the family, community and 
health system levels. As in the graph below, over a period 
of 18 months, CAF has resulted in significant improve-
ment in timely declaration of sputum results, early treat-
ment initiation and regular drug intake.

Conclusions: The CAF model has shown for the very 
first time a combination of community-led monitoring 
along with a solution-based approach. The 18+ months 
of CAF implementation and joint efforts of community 
and program together have shown that a solution-ori-
ented, bottom-up community-led monitoring approach 
can lead to tangible change and help foster an enabling 
environment for TB elimination in India.

OA20-356-16 Supporting civil society 
organisations to develop strong 
organisational systems to implement  
quality health interventions 

D. Kimuyu,1 P. Kamau,1 G. Wandeyi,1 J. Ochieng,2  
T. Kiptai,1 V. Abuga,1 1Amref, Global Fund TB, Nairobi, 
Kenya, 2Amref, Global Fund TB, Kisumu, Kenya. 
e-mail: Damiana.Kimuyu@amref.org

Background and challenges to implementation: Despite 
availability of sufficient evidence in favor of civil society 
organizations (CSO) strengthening for better outcomes 
and impact in the health sector; there is limited docu-
mented, standardized, systematic, and replicable pro-
cess. 
It is against this backdrop that Amref developed a dy-
namic and outcome based participatory process known 
as organizational development and system strengthen-
ing (ODSS) that emphasized on capacity development 
and organizational ownership through the support from 
Global Fund.
Intervention or response: Between May 2022 to March 
2023, 1018 CSOs in 24 Counties were mapped and sub-
jected to assessment using the organization capacity as-
sessment (OCA) tool, out of which 851 organizations 
were selected and trained/mentored on ODSS. 
The assessment and mentorship of the CSOs was based 
on nine thematic areas. Scoring, selection and perfor-
mance was based on five broad categories including: 

Embryonic, Emerging, Growing, Well developed and 
Mature. The aim was to identify CSOs who would ad-
vocate for and participate in quality community health 
service delivery.
Results/Impact: From the mapped CSOs, only 15% 
had annual implementation plans, while most relied on 
donor/county work plans. Financial procedures were 
in place for 45%, and 53% compiled financial reports 
only when required by third parties. CSOs lacked per-
formance tracking systems, hindering assessment of in-
tervention efficiency. Two thirds of CSOs lacked basic 
TB knowledge. Over 57% lacked funds and technical 
know-how for knowledge management, while sustain-
ability was poor, with only 19% financially viable and 
over 90% reliant on a single source of funds. ODSS 
mentorships are ongoing to address these gaps.
Conclusions: The use of the ODSS approach revealed 
significant gaps in organizational capacity. There is on-
going mentorship to address these gaps. It is clear that 
building the organizational capacity of CSOs is crucial 
for them to efficiently utilize technical skills, implement 
project objectives, and achieve sustainability. Standard-
ized and replicable processes, such as ODSS, can sup-
port this essential work.

OA20-357-16 Tajikistan Ministry of Health 
invests in civil society organisations to 
improve TB outcomes 

F. Abdullaeva,1 Q. Qurbanov,2 M. Burkhanova,3 
A. Makhmudov,3 B. Sharipova,3 A. Trubnikov,4 

1CSO Avesto, Social, Dushanbe, Tajikistan, 2Ministry 
of Health, Health, Dushanbe, Tajikistan, 3USAID 
Eliminating TB in Central Asia Activity, Health, 
Dushanbe, Tajikistan, 4USAID Eliminating TB in 
Central Asia Activity, Health, Tashkent, Tajikistan. 
e-mail: Alisher_Makhmudov@abtassoc.com

Background and challenges to implementation: In Ta-
jikistan, social support for People with Tuberculosis 
(TB) (PWTB)—including counseling, home-based nurs-
ing care, subsistence packages, and one-off monetary 
support— forms an important aspect of case manage-
ment and encourages adherence to treatment. 
A recent decline in donor funding to civil society organi-
zations (CSOs) to provide such services has left a gap in 
non-medical TB services.
Intervention or response: To address the gap, the US-
AID Eliminating Tuberculosis in Central Asia (ETICA) 
Activity and the National TB Program (NTP) advo-
cated for the Ministry of Health (MOH) to pilot “so-
cial contracting” funding to a CSO in 2021. As a result, 
the MOH competitively awarded a grant of 80,000 TJS 
(around 8,000 USD) to the CSO Avesto.
Avesto used the grant to support 60 PWTB in 2022. In 
implementing the grant, Avesto worked closely with the 
Dushanbe city TB Center, which shared lists of patients 
on outpatient care, assisted in conducting a patient fo-
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cus group to identify priority areas for social support, 
and helped Avesto with clinical aspects related to TB 
case management. Avesto’s services to PWTB included 
psychological assistance, legal consultations, and home 
visits by social workers and volunteers.
Results/Impact: No interruptions in treatment were 
registered in Avesto’s 60 person target group. In a 2022 
MOH grant evaluation, Avesto earned high perfor-
mance ratings. As a result, the MOH extended its con-
tract with Avesto, allocating 160,000 TJS for provision 
of services to around 80 additional PWTB in Dushanbe 
city in 2023.
Conclusions: Successful implementation of the first 
grant resulted in allocation of additional state funds for 
provision of non-medical TB services. This is a signifi-
cant first step in building sustainable government-CSO 
cooperation for improved TB care. Based on this initial 
experience, the MOH intends to increase its annual 
funding for TB social contracting, pending Ministry of 
Finance approval.

OA20-358-16 Engaging civil society 
organisations in support for people with 
TB to improve treatment adherence in 
Kyrgyzstan 

C. Ibraimova,1 A. Abdurakhmanova,1 S. Huffman,1 
A. Alimakhunov,1 K. Basova,1 F. Chinshailo,2 
G. Kalmambetova,3 A. Kadyrov,3 C. Kamarli,4 
1JSI, USAID Cure Tuberculosis Project, Bishkek, Kyrgyzstan, 
2Red Crescent Society of Kyrgyzstan, USAID Cure 
Tuberculosis Project, Bishkek, Kyrgyzstan, 3National 
Tuberculosis Center, NTP, Bishkek, Kyrgyzstan, 4USAID, 
Health and Education Office, Bishkek, Kyrgyzstan. 
e-mail: aselia_abdurakhmanova@kg.jsi.com

Background and challenges to implementation: In Kyr-
gyzstan, the 2019 cohort treatment success rate was 
81% for drug-sensitive TB and 72% for drug-resistant 
TB. The lost-to-follow-up rate was 18%. 
Economic and social issues, such as financial or family 
problems, stigma, and neglect of health, make treatment 
adherence difficult. 
Treatment interruption is one of the most significant 
challenges for the Kyrgyz TB program.
Intervention or response: The USAID Cure Tuberculosis 
project, led by JSI in collaboration with the National 
TB Program (NTP), implemented a person-centered ap-
proach to TB care in six pilot oblasts through primary 
health care (PHC) facilities, local civil society organiza-
tions (CSOs), and community leaders. 
We designed patient support programs using targeted 
training and tools to build CSOs’ capacity in psychoso-
cial support and resource mobilization for TB patients 
at risk of treatment interruption. 
Project-trained CSOs and over 30,000 community lead-
ers provide food and hygiene packages, psychological 
and legal support, individual and peer-to-peer counsel-

ing, directly observed treatment and patient support 
group services, and local funding based on the specific 
needs of persons receiving TB care. These community-
level interventions help people with TB adhere to treat-
ment.
Results/Impact: Since 2020, we’ve helped over 2,100 
people with TB. Of these, 91% showed improved treat-
ment adherence: 47% completed treatment, 41% con-
tinue treatment with regular community-based support, 
and 3% with improved adherence continue treatment at 
a PHC facility without further need for assistance. Some 
former patients become volunteers to help the CSOs 
that provided them with psychosocial support to assist 
new TB patients at risk of treatment interruption.
Conclusions: Community-based treatment support for 
people with TB is crucial for person-centered care and 
an effective approach to addressing treatment adherence 
in Kyrgyzstan. This approach should be adopted nation-
ally to improve treatment adherence and prevent treat-
ment interruption.

OA20-359-16 The Gujarat model to end 
TB through an innovative community 
participatory approach: A learning for public 
health programme in India 

S. Husain,1 N. Patel,1 T.K. Soni,2 P. Nimavat,3 
D. Kapadia,2 R. Sanghvi,4 J. Oza,4 H. Nakshiwala,4 
N. Prajapati,4 Y. Jani,4 K. Khaparde,4 
R. Ramachandran,4 1Commissionerate of Health, 
Health and Family Welfare, Gandhinagar, India, 
2State TB Cell, Health and Family Welfare, Gandhinagar, 
India, 3State TB Training and Demonstration Centre, 
Health and Family Welfare, Ahmedabad, India, 4Office of 
the World Health Organization (WHO) Representative to 
India, WHO Country Office, New Delhi, India. 
e-mail: stogu@rntcp.org

Background and challenges to implementation: The 
National Tuberculosis (TB) Elimination Program is pro-
viding financial incentives to address malnutrition, how-
ever, its effective utilization by TB patients is uncertain 
and undetermined. To address social determinants such 
as malnutrition and social stigma, an initiative named 
Pradhan Mantri TB Mukt Bharat Abhiyaan (PMTBM-
BA) was launched in India. With an objective to provide 
additional patient support, augment community in-
volvement and leverage corporate social responsibility 
(CSR) activities, the state of Gujarat implemented three 
different models for ensuring doorstep delivery of nutri-
tion kits to TB patients.
Intervention or response: To ensure social mobilization 
and community participation, a strong advocacy 
campaign was conducted by the highest level of state 
and district administration. An appeal was also made 
by the Minister of Health and Family Welfare to all the 
elected representatives for their active participation. 
This was followed by identification and sensitization 
of various stakeholders who were engaged as either 



Oral abstract sessions,  Thursday,  16  November S235

donors (Ni-kshay Mitra - NM) or procurement partner 
or distribution agency. The engaged NM provides 
nutritional support to the consented TB patients for a 
period ranging from six months up to three years based 
on the three models as described in the given figure.

Figure. Gujarat model on community participation for 
nutritional support.

Results/Impact: The intervention led to nearly two-fold 
increase in overall engagement of NMs (from 1344 to 
2353). The intervention also resulted in three-fold and 
two-fold increase in enrolment among corporates and 
elected representatives, respectively. Due to implementa-
tion of three different models, there was a huge leap in 
average monthly delivery of nutrition kits to TB patients 
(from 2730 to 9945).
Conclusions: This intervention demonstrated a self-
sustaining model of doorstep delivery of nutrition kits 
to TB patients with effective collaboration and partner-
ships with different stakeholders. This model is easily 
replicable, addresses social stigma, reduces out of pock-
et expenditure, and promotes community participation.

OA20-360-16 Increasing TB care-seeking 
behaviour through religious leaders in 
Nigeria: The critical role of non-clinical 
community stakeholders 

O. Toluwase,1 B. Aiyenigba,1 A. Popoola,1 J. Edor,1 
L. Osaji,1 C. Kafran,1 J. Orkis,2 I. Tweedie,3 
D. Nongo,4 1Johns Hopkins Centre for 
Communication Programs - Breakthrough ACTION 
Nigeria, TB Unit, Abuja, Nigeria, 2Johns Hopkins Center 
for Communication Programs, Program Unit, Baltimore, 
United States of America, 3Johns Hopkins Center for 
Communication Programs - Breakthrough ACTION 
Nigeria, Program Unit, Abuja, Nigeria, 4United States 
Agency for International Development (USAID), 
HIV/AIDS & TB Office, Abuja, Nigeria. 
e-mail: tundetifase@gmail.com

Background and challenges to implementation: Reli-
gion and faith are integral factors that influence life-
styles, attitudes and decision making. Many people trust 
religious leaders’ (RL) opinions when making important 
decisions, including about their health. While other 
health areas regularly work with RL to promote health 
behaviours, the Nigeria National Tuberculosis Control 
Programme (NTBLCP) had not adequately engaged this 
group to bridge the gap between TB knowledge and case 
finding. 
We examined the impact of engaging RL to improve TB 
awareness and generate demand for TB services in their 
places of worship.
Intervention or response: Beginning in 2020, Break-
through ACTION Nigeria (BA-N) organized TB co-
design workshops for Christian and Islamic RLs. 
The workshops addressed fears, myths and misconcep-
tions about TB, equipped RLs with basic facts about TB 
(causes, transmission, symptoms, prevention) and in-
vited the leaders to suggest the best strategies to engage 
their audiences, using their platforms to create aware-
ness, reduce stigma, and encourage positive health seek-
ing behaviours. 
A simplified referral system was designed to facilitate 
referral of their congregants for TB tests.
Results/Impact: BA-N has engaged 1,500 RL in seven 
states. From January 2021 to December 2021, RLs 
reached 299,294 people with TB messages and referred 
over 12,906 people to health facilities for testing. BA-N 
started tracking positive TB cases in late 2021; from 
January 2022 to December 2022, 401,428 people were 
reached, 20,121 were referred for testing, out of which 
585 were diagnosed with TB. The RLs have been mak-
ing remarkable contribution to TB case finding in the 
country.
Conclusions: Enlisting religious leaders as advocates 
and referral agents in the End TB Strategy is a proven ef-
fective intervention. Their roles in changing norms and 
addressing stigma should be explored, while maintain-
ing their current role of increasing correct knowledge of 
TB and facilitating referral for TB testing.
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OA21 Breathe Easy: Lung function and 
quality of life 

OA21-361-16 Causative agents of 
community-acquired pneumonia:  
A prospective multicentre cohort study  
from South Africa 

T. Perumal,1 O. Matta,1 A. Scott,1 S. Oelofse,1 
A. Esmail,1 K. Dheda,1 1University of Cape Town 
Lung Institute, Medicine, Cape Town, South Africa. 
e-mail: tahlia.perumal@uct.ac.za

Background: Streptococcus pneumoniae and viral respi-
ratory pathogens are generally noted as the most com-
mon organisms causing community-acquired pneumo-
nia (CAP) globally. However, there is a paucity of data 
on causative agents of CAP in HIV- and TB-endemic 
areas. Furthermore, the rate of acute tuberculous pneu-
monia presenting as CAP is unknown. 
We investigated the aetiology of acute CAP in ambula-
tory patients in Cape Town, South Africa.
Design/Methods: 334 symptomatic ambulatory partici-
pants were consecutively screened for ~14 months across 
3 primary care clinics and one emergency room of a 
tertiary hospital. Only patients with mild to moderate 
CAP (those who did not meet hospital inclusion criteria) 
were enrolled. CAP was further defined as the presence 
of respiratory symptoms and appropriate signs within 
<14 days of symptom onset with or without infiltrates 
on a chest x-ray. 
A multiplex polymerase chain reaction platform, the 
Biofire FilmArray Pneumonia plus Panel, was performed 
in combination with standard-of-care testing (gram 
stain and culture) and TB microbiology. Definite TB was 
defined as GeneXpert Ultra and/or TB MGIT culture 
positive.
Results: 209/334 fitted the definition of CAP. The most 
commonly detected organisms were Mycobacterium 
tuberculosis (n=66/209, 31.6%), Haemophilus influ-
enzae (n=63/209, 30.1%), Streptococcus pneumoniae 
(n=22/209, 10.4%), Moraxella catarrhalis (n=10/209, 
4.7%) and Coronavirus (6/209, 2.9%). 
Those with acute TB were significantly younger (34(27-
43) versus 45(33-56), p<0.001) and more likely to be 
living with HIV (28/69 [40.6%] versus 34/144 [22%], 
p=0.01). Polymicrobial infection was detected in 23/69 
(33.3%) participants.
Conclusions: In endemic countries, and contrary to 
teaching and popular dogma, TB must be considered in 
the differential for CAP and when symptom duration is 
< 14 days. These data inform the diagnosis and manage-
ment of CAP in resource-poor settings.

OA21-362-16 Pulmonary function testing  
in healthy young Bangladeshi infants, a pilot 
study 

C. Verwey,1 H.G. Kibria,2 S. Ahmed,2 A.D. Roy,2 
S. Islam,2 N.H. Chowdhury,2 Z. Hantos,3 
E.D. McCollum,4 1University of the Witwatersrand, 
Paediatrics and Child Health, Johannesburg, South Africa, 
2Projahnmo Research Foundation, Projahnmo Research 
Foundation, Dhaka, Bangladesh, 3Semmelweis University, 
Department of Anaesthesiology and Intensive Therapy, 
Budapest, Hungary, 4Johns Hopkins University, Department 
of Paediatrics, Baltimore, United States of America. 
e-mail: charl.verwey@wits.ac.za

Background: Innovations delineating the impact of 
early life insults on the lungs are critical to understand-
ing lung development and future pulmonary health. To 
date, paediatric pulmonary function tests (PFT) in low-
income and middle-income countries have been ham-
pered by a lack of expertise and suitable devices, and 
logistical challenges. 
We sought to determine the feasibility of establishing an 
infant PFT laboratory in rural Bangladesh and report on 
the first 50 infants measured.
Design/Methods: A nested longitudinal birth cohort 
study at the Zakiganj Upazila Health Complex (UHC), 
a sub-district hospital, in the Projahnmo Research Foun-
dation (PRF) surveillance area in the Sylhet District, 
Bangladesh, enrolled pregnant women in their second 
trimester and their offspring. 
A PFT laboratory was established in November 2021 by 
experts with extensive experience in infant PFTs, who fa-
cilitated laboratory set-up and trained local staff. Infants 
enrolled in the birth cohort study were eligible for PFT 
measurements, including tidal breath flow-volume loops 
(TBFVL) and SF6 multiple breath wash-out (MBW) us-
ing an Exhalyser D and accompanying Spiroware 3.3.1 
software (EcoMedics AG, Duernten, Switzerland), and 
following American Thoracic Society/European Respi-
ratory Society guidelines, at two and six months of age, 
from November 2021 until October 2022, during clini-
cally defined natural sleep.
Results: Measurements from 50 infants were analyzed. 
58% were male, mean age of 78.7 days (standard devia-
tion (SD), 10.2), mean weight of 5.0 kg (SD 0.7), me-
dian height of 56.8 cm (interquartile range (IQR), 54.5-
58.1), and median birthweight of 2.9 kg (IQR, 2.6-3.0). 
Environmental tobacco smoke exposure was frequent 
(48.9%). 
Final TBFVL and MBW success rates were 94% and 
96%. Repeat testing for unsuccessful measurements was 
required in 24%. Quality PFT results were obtained in 
those with successful tests (Table 1):
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Total cohort (N=50) TBFVL: 47/50 (94%) MBW: 48/50 (96%)

General Demographics

Age (days)(Mean (SD), Range)
Gender (Male) (n/%)
Weight (kg) (Mean (SD), Range)
Height (cm) (Median (IQR), Range)
Mid-upper arm circumference (Mean (SD), Range)

78.7 (10.2), 60-106
29 (58)
5.00 (0.77), 3.3-6.5
56.8 (54.5-58.1), 48.3-62
12.4 (1.2), 9.5-14.3

78.3 (1.04), 60-106
29 (61.70)
4.99 (0.73), 3.3-6.5
56.5 (54.5-58.1), 48.2-60.5
12.4 (1.1), 9.5-14.3

78.4 (10.3), 60-106
29 (60.42)
4.99 (0.75), 3.3-6.5
56.7 (54.6-58.0), 48.3-60.5
12.3 (1.1), 9.5-14.3

Birth and Social History

Gestational age (weeks) (Median (IQR), Range)
Birthweight (kg) (Median (IQR), Range)
Previously admitted (n/%)
Previous wheezing (n/%)
Underlying medical condition (n/%)
Environmental tobacco smoke exposure* (n/%)

38 (33-39), 30-51
2.9 (2.6-3.0), 1.4-3.7
1 (2.0)
1 (2.0)
0 (0)
22 (48.9)

39 (33-39), 30-51
2.8 (2.6-3.0), 1.4-3.7
1 (2.1)
1 (2.1)
0 (0)
20 (47.6)

38 (33-39), 30-51
2.9 (2.6-3.0), 1.4-3.7
1 (2.1)
1 (2.1)
0 (0)
22 (51.2)

Pulmonary function Indices 

Oxygen saturation (%) (Median (IQR), Range)
RR1 (b/min) (Mean (SD), Range)
Vt/kg (Mean (SD), Range)
TI3 (s) (Median (IQR), Range)
TE4 (s) (Mean (SD), Range)
TI/TE (Median (SD), Range)
MTIF5 (ml/s) (Mean (SD), Range)
MTEF6 (ml/s) (Median (IQR), Range)
PTIF7 (ml/s) (Mean (SD), Range)
PTEF8 (ml/s) (Median (IQR), Range)
TPEF/TE9 (Median (IQR), Range)
FRC10 (ml) (Mean (SD), Range)
LCI11 (Mean (SD), Range)

98 (97-99), 92-100
42.93 (7.02), 30.30-61.86
7.31 (1.32), 4.64-10.45
0.68 (0.59-0.75), 0.51-0.90
0.77 (0,15), 0.46-1.15
87.30 (82.02-96.46), 69.02-142.76
49.35 (8.95), 27.83-65.53
50.98 (48.17-55.60), 31.25-82.35
66.30 (12.59), 37.27-89.21
73.30 (67.08-82.85), 44.23-121.25
33.35 (29.36-37.99), 19.45-64.69
84.1 (18.5), 50.6-124.6
7.40 (6.65-7.86), 4.92-10.20

*Contact in same household; 1Respiratory rate; 2Tidal volume; 3Inspiratory time; 4Expiratory time; 5Mean tidal inspiratory flow; 6Mean tidal expiratory flow; 
7Peak tidal inspiratory flow; 8Peak tidal expiratory flow; 9Time to peak tidal expiratory flow as a percentage of the expiratory time; 10Functional residual 
capacity; 11Lung clearance index.

OA21-362-16 Table.

Conclusions: Establishing an infant PFT laboratory and 
performing quality TBFVL and MBW measurements 
in a rural population of young infants in Bangladesh is 
feasible.

OA21-363-16 Factors associated with  
lung function differences in young adults  
in Karachi, Pakistan 

A.A. Nafees,1 S. Razzaq,2 U. Rabbani,3 M. Irfan,4 
A. Amaral,5 1Aga Khan University, Community 
Health Sciences, Karachi, Pakistan, 2The Hong Kong 
University of Science and Technology (HKUST), Division 
of Environment and Sustainability, Hong Kong, China, 
3Qassim, Health Cluster, Family Medicine Academy, 
Qassim, Saudi Arabia, 4Aga Khan University, Section of 
Pulmonary and Critical Care Medicine, Department of 
Medicine, Karachi, Pakistan, 5Imperial College London, 
National Heart and Lung Institute, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: asaad.nafees@aku.edu

Background: Most studies of lung dysfunction and 
chronic airflow obstruction (CAO) have been conducted 
among adults aged 40 years or older. 
The aim of this study was to determine the socio-de-
mographic and environmental factors associated with 
differences in lung function in young adults in Karachi, 
Pakistan.

Design/Methods: A community-based cross-sectional 
survey was conducted in 75 randomly selected clusters 
in Karachi using an interviewer-administered ques-
tionnaire and post-bronchodilator spirometry among 
919 adults aged 18 years or older. Post-bronchodilator 
forced expiratory volume in the first second to the forced 
vital capacity ratio (FEV1/FVC) was used as a proxy for 
CAO. Multivariable linear regression was conducted to 
identify factors associated with a lower FEV1/FVC.
Results: The mean (±SD) value of FEV1/FVC was 0.79 
(± 0.07). Lower FEV1/FVC was associated with increas-
ing age, illiteracy (-0.02, 95% CI: -0.03 to -0.004), mos-
quito coil use (-0.01, 95% CI: -0.02 to -0.002), increas-
ing pack-years of smoking, a history of allergy (-0.02, 
95% CI: -0.03 to -0.01) and family history of asthma 
(-0.02, 95% CI: -0.03 to -0.01), and being ‘elementary 
worker’ (-0.026, 95% CI: -0.046 to -0.006). People living 
in a house with a ventilated kitchen showed better FEV1/
FVC (0.01, 95% CI: 0.002 to 0.02).
Conclusions: Several modifiable risk factors of CAO 
were identified in this study, which support the urgent 
need to implement measures to reduce tobacco smoking 
and eliminate common causes of indoor and workplace 
exposures.
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OA21-364-16 Lung function outcomes 
after TB treatment completion in Gambian 
children and adolescents 

E. Nkereuwem,1,2 O. Owolabi,1 B. Njai,1 
M.L. Jatta,1 U. Masterton,1 V.F. Edem,1 A.N. Fofana,1 
B. Kampmann,1,3,4 T. Togun,1,2 1Medical Research 
Council Unit The Gambia at the London School of 
Hygiene and Tropical Medicine, Vaccines and Immunity 
Theme, Fajara, Gambia (Republic of The), 2London 
School of Hygiene and Tropical Medicine, The TB Centre 
and Faculty of Infectious and Tropical Diseases, London, 
United Kingdom of Great Britain and Northern Ireland, 
3Charité Centre for Global Health, Institute of 
International Health, Berlin, Germany, 4London School 
of Hygiene and Tropical Medicine, Faculty of Infectious 
and Tropical Diseases, London, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: esin.nkereuwem@lshtm.ac.uk

Background: A growing body of evidence suggests that 
post-tuberculous lung disease (PTLD) significantly con-
tributes to the burden of chronic pulmonary disease in 
adults. However, there remains limited knowledge about 
the sequelae of childhood pulmonary TB (PTB). 
This study aims to investigate the pattern and evolution 
of sequelae in children and adolescents aged 19 years 
and below following PTB treatment completion or cure 
in The Gambia.
Design/Methods: This is an ongoing cohort study 
where participants with microbiologically confirmed 
and unconfirmed, clinically diagnosed PTB are recruited 
after successful treatment and followed up for at least 
12 months. At each study visit, we collect demographic 
and clinical data, including symptoms, spirometry, chest 
x-ray, and other relevant data. 
The presented data collected at the time of recruitment 
after TB treatment completion show the prevalence and 
severity of associated lung function impairment using 
Global Lung Initiative (GLI) and American Thoracic 
Society/European Respiratory Society (ATS/ERS) guide-
lines and reference standards.

Spirometry 
Variable

Total 
(N = 77)

Confirmed 
TB (n = 47)

Unconfirmed 
TB (n = 30)

P-value 
(from independent 

samples t-test)

FEV1 z-score mean 
(SD) -1.88 (1.47) -1.79 (1.18) -2.04 (1.84) 0.466

FVC z-score mean 
(SD) -1.95 (1.37) -1.91 (1.11) 2.04 (1.71) 0.690

FEV1/FVC ratio 
z-score mean (SD) -0.10 (1.16) 0.07 (0.92) -0.38 (1.42) 0.092

Pattern of 
spirometry

Normal, 
n (%) 43 (55.8) 26 (55.3) 17 (56.7)

Restrictive, 
n (%) 33 (42.9) 21 (44.7) 12 (40.0)

Mixed, 
n (%) 1 (1.3) 0 1 (3.3)

Table: Lung function parameters at the end of  TB 
treatment stratified by prior tuberculosis status.

Results: Overall, 77/78 (98.7%) participants eligible 
for spirometry produced valid results. Among them, 40 
(51.9%) were female, and the median age was 15.6 years 
(IQR: 12.0-17.9). The TB diagnosis was confirmed in 
47 (61.0%) participants; 2 (2.6%) had multiple TB epi-
sodes, while 8 (10.4%) were HIV positive. Lung volume 
measurements (FEV1 and FVC) showed mean z-scores 
that fell below the lower limit of normal, which is -1.64 
(see table). Normal lung function was observed in only 
43 (55.8%) of the participants, whilst 33 (42.9%) exhib-
ited a restrictive pattern, and 1 (1.3%) had a mixed pat-
tern of ventilation on spirometry.
Conclusions: Preliminary data from the ongoing Child-
hood TB Sequel study suggests that even after successful 
TB treatment, a large proportion of children and ado-
lescents have impaired lung function. Early assessment 
and follow-up strategies for childhood TB survivors are 
imperative to enhance their health and well-being fol-
lowing TB treatment.

OA21-365-16 Domains and items to 
standardise holistic health-related quality 
of life assessment for children aged 0-5 
years with respiratory illnesses, including 
pulmonary TB 

M. Anthony,1 G. Hoddinott,1 A. Hesseling,1 
M. van der Zalm,1 1Stellenbosch University, Paediatrics 
and Child Health, Cape Town, South Africa. 
e-mail: manthony@sun.ac.za

Background: Morbidity, measured through the health-
related quality of life (HRQoL), is a key policy-inform-
ing outcome. However, there is a lack of appropriate 
HRQoL measures for the youngest children (0-5-years-
old) most affected by respiratory illness, including pul-
monary tuberculosis, especially in low- and middle-in-
come countries (LMICs). 
We aimed to correct this gap by developing key domains 
and items within these to inform a disease-specific mea-
sure.
Design/Methods: We created an initial long list of do-
mains (n=7) and items (n=110) from a previously com-
pleted scoping review. To refine the list, we completed 
a Delphi consensus review of this list among local and 
international experts (paediatric respiratory illness and 
health-related quality of life measurement; n=18). 
We then conducted cognitive interviews with caregivers 
of children with TB, pneumonia, or bronchitis (n=30) 
in Cape Town, South Africa to further refine the list and 
item phrasing.
Results: Experts reached a consensus on all the items af-
ter two Delphi rounds. Experts’ recommendations for 
refinement were related to 1) adjusting item wording 
to the developmental stages of the children by develop-
ing two versions of the measure; for 0-2-year-olds and 
3-5-year-olds, 2) Using Likert-type response options, 
and 3) having a consistent recall period. 
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Overall, caregivers felt that the domains were appropri-
ate and most items were easy to understand. An alter-
native phrasing for a minority of items was suggested 
(Table 1). Caregivers preferred 3-point, preference-based 
Likert scale response options and a recall period of in 
the preceding month. 
Our final draft measures reflect these preferences with a 
7-domain, 65-item version for 0-2-year-olds, and a 7-do-
main, 82-item version for 3-5-year-olds.

 Symptoms participants found difficult 
to understand Alternative phrasing from participants

Difficulties feeding Difficulties eating

Wheezing Chest making whistling noises

Upset stomach Runny tummy

Loss of energy Tiredness

Quality of life items participants found 
difficult to understand Alternative phrasing from participants 

My child was fussy My child was difficult

My child was defiant My child was naughty

My child was irritable My child was impatient 

My child was more withdrawn My child was more distant

Conclusions: Experts and caregivers provided valuable 
input in developing version 1.0 of a holistic, disease-
specific HRQoL measure for youngest children affected 
by respiratory illness, including TB from an LMIC con-
text. Subsequent research will evaluate the psychometric 
properties of this draft measure.

OA21-366-16 Health-related quality of life 
measures for children with respiratory 
illnesses - review and evidence synthesis 

M. Anthony,1 G. Hoddinott,1 A. Hesseling,1 
M. van der Zalm,1 1Stellenbosch University, 
Paediatrics and Child Health, Cape Town, South Africa. 
e-mail: manthony@sun.ac.za

Background: Limited data is available on HRQoL in 
young children affected by respiratory illnesses includ-
ing tuberculosis (TB), especially in high-burden low- 
and middle-income countries (LMICs). 
We charted the available measures and synthesized key 
components to inform better, standardized monitoring 
of this key outcome among young children with respira-
tory illnesses in LMICs, including TB and post-TB lung 
disease.
Design/Methods: We conducted a scoping review in 
PubMed, EBSCOhost, and PsycArticles databases. 
Our keywords included a variation of the following 
terms ‘quality of life’, ‘health-related quality of life’, 
‘wellbeing’, ‘questionnaire’, ‘instrument’, ‘measure’, 
‘children’, ‘toddler’, ‘paediatric’, ‘child*’, ‘develop’ or 
‘validation’. We then applied thematic analysis deduc-
tively to organise the measures and synthesize cross-
cutting components.

Results: After screening 1571 articles, we extracted data 
from 68 articles that reported on 37 discrete measures; 
17 generic, 20 disease-specific. Key dimensions of exist-
ing HRQoL measures included physical health and func-
tioning, emotional health, social support, and school 
functioning. Challenges to using existing HRQoL mea-
sures among children,<5-years-old with respiratory ill-
nesses in LMIC settings are: 
1. Age ranges that are often too old or do not map with 
disease burden needs, 
2. A broad range of domains and items with inconsis-
tent definitions, 
3. Developmentally inappropriate domains and items, 
4. Parent/caregiver or researcher proxy responses lacked 
standardization, and; 
5. Challenges with cultural translation from higher-
income countries from which the measures originated. 
Five measures (4 generic; 1 disease-specific) had some 
validation for children <5-years-old, but these lacked 
detailed understanding of HRQoL in this age group.
Conclusions: There is an urgent need for a HRQoL tool 
in young children that is holistic, takes the developmen-
tal stages of young children into account and is suitable 
for use in low-resource settings.

OA21-367-16 Quality of life among  
TB patients in Viet Nam: A longitudinal  
EQ-5D-5L study 

J. Shedrawy,1 L.N.Q. Vo,2,1 R. Forse,3,1  
K. Sidney Annerstedt,1 A.J. Codlin,4,1 H.B. Nguyen,5 
L.V. Dinh,6 1WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Stockholm, Sweden, 2Friends for 
International TB Relief (FIT), Operations, Ha Noi, Viet Nam, 
3Friends for International TB Relief (FIT), Operations, 
Ho Chi Minh City, Viet Nam, 4Friends for International 
TB Relief (FIT), Monitoring and Evaluation (M&E), Ho Chi 
Minh City, Viet Nam, 5National Lung Hospital, Program 
Direction Department, Ha Noi, Viet Nam, 6Ha Noi Lung 
Hospital, Steering Department, Ha Noi, Viet Nam. 
e-mail: luan.vo@tbhelp.org

Background: Health-Related Quality of Life (HRQoL) 
is a patient-reported health outcome used to under-
stand the impact of interventions, such as tuberculosis 
(TB) treatment. The aim of the study was to assess the 
HRQoL of TB patients in Viet Nam throughout their 
treatment phases.
Design/Methods: A longitudinal cohort study was used 
through consecutive recruitment of TB patients from 
four different cities across Viet Nam. EQ-5D-5L, a vali-
dated HRQoL instrument, was used to collect data at 
the beginning, middle and at the end of TB treatment. 
The Vietnamese EQ-5D-5L value set was used to gener-
ate the utility scores in the cohort.
Results: The study cohort included 467 patients, average 
age of 50 years old, 76% of them were men. A high per-
centage of TB patients reported problems at the begin-
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ning of the treatment in most EQ-5D domains: Mobility, 
Usual Activities, Pain/Discomfort, Anxiety/Depression. 
Reported problems decreased significantly throughout 
the treatment phases in all these domains. The utility 
and VAS scores have also significantly decreased, reach-
ing comparable values to the Vietnamese general popu-
lation by the end of treatment.

Conclusions: TB treatment improved the HRQoL of 
patients in Viet Nam and decreased health concerns 
among them. However, problems with Pain/Discom-
fort and mental health need to be addressed beyond the 
treatment timeline. A utility score improvement of 0.06 
could be attributed to completion of susceptible TB 
treatment; this value could be used in future health eco-
nomic evaluations in Viet Nam.

OA21-368-16 Integrated TB and lung cancer 
screening in Viet Nam 

T.P. Dao,1 A.J. Codlin,2,3 H.Q. Pham,4 L.N.Q. Vo,5,3 
R. Forse,6,3 A.D. Vo,7 T.H. Mac,8 H.T.M. Dang,9 
L.H. Nguyen,9 H.T. Truong,10 H.B. Nugyen,10 
L.V. Dinh,10 1Friends for International TB Relief (FIT), 
Programs, Ho Chi Minh City, Viet Nam, 2Friends for 
International TB Relief (FIT), Monitoring and Evaluation 
(M&E), Ho Chi Minh City, Viet Nam, 3WHO Collaboration 
Centre on Tuberculosis and Social Medicine, 
Karolinska Institutet, Department of Global Public 
Health, Stockholm, Sweden, 4Friends for International 
TB Relief (FIT), Research, Hai Phong, Viet Nam, 
5Friends for International TB Relief (FIT), Operations, Ha 
Noi, Viet Nam, 6Friends for International TB Relief (FIT), 
Operations, Ho Chi Minh City, Viet Nam, 7Pham Ngoc 
Thach Hospital, Radiology, Ho Chi Minh City, Viet Nam, 
8Hai Phong Lung Hospital, Steering Department, Hai 
Phong, Viet Nam, 9Pham Ngoc Thach Hospital, Steering 
Department, Ho Chi Minh City, Viet Nam, 10National Lung 
Hospital, Program Direction Department, Ha Noi, Viet Nam. 
e-mail: thang.dao@tbhelp.org

Background and challenges to implementation: Lung 
cancer is the second leading cause of cancer-related 
mortality in Viet Nam, and lung cancer incidence is ex-
pected to increase substantially as Viet Nam’s popula-
tion grows and ages. We piloted an integrated service 
delivery model which uses computer-aided detection 
(CAD) software to indicate people who were initially 

screened for TB in the community using chest X-ray 
(CXR), for further lung cancer screening using comput-
erized tomography (CT).
Intervention or response: Between October 2022 and 
February 2023, CXR DICOM files were collected from 
TB screening events hosted in Ho Chi Minh City and 
Hai Phong and processed using qXR v3 CAD software 
(Qure.ai, India) in order to identify participants with 
potentially malignant lung nodules. These individuals 
were then contacted by pilot staff over the phone and 
were referred to a Provincial Lung Hospital for a CT 
scan to better assess the nodule’s malignancy risk using 
the Lung-RADS classification system.
Results/Impact: 31,297 people initially assessed for TB 
had their CXR processed by qXR CAD software, result-
ing in the detection of 212 (0.7%) people with a poten-
tially malignant lung nodule. Of those who were eli-
gible, 59.0% were reached over the phone and verbally 
agreed to the CT referral. 91 CT scans were performed 
(72.8% of those agreeing), resulting in the detection of 
19 people having malignant nodules with a Lung-RADS 
score of 4 or 5.

Ho Chi Minh City Hai Phong Total

CXR screens for TB 29,999 5,527 35,526

Processed by qXR CAD 
software 27,702 (92.4%) 3,585 (64.9%) 31,297 (88.1%)

Eligible for a CT scan 152 (0.5%) 60 (1.7%) 212 (0.7%)

Agreed to participate 90 (59.2%) 35 (58.3%) 125 (59.0%)

CT scan performed 64 (71.1%) 27 (77.1%) 91 (72.8%)

Lung-RADS score ≥4 12 (18.8%) 7 (25.9%) 19 (20.9%)

Conclusions: This pilot successfully established a model 
for early lung cancer detection through CAD-assisted 
CT referrals. Further research should be conducted on 
the reasons for refusal, in order to tailor outreach mes-
sages and enabler packages. 
In addition, the CAD threshold for a potentially malig-
nant nodule on CXR should be assessed in order to op-
timize yields among those referred for a CT scan.
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OA22 Nothing about us without us! 

OA22-369-16 TB stigma assessment in 
Ukraine 

V. Denysenko,1 N. Savchenko,1 I. Yeleneva,2 
O. Klymenko,3 N. Diadyk,4 1Charitable Organization 
«100% Life», Advocacy, Kyiv, Ukraine, 2NGO, 
Labor and Health Social Initiatives, Organization, Kyiv, 
Ukraine, 3Charitable Organization “TBPeopleUkraine”, 
Board Chairwoman, Kyiv, Ukraine, 4Non-Profit 
Municipal Enterprise «Kyiv Phthisiopulmonological 
Center», Polyclinic, Kyiv, Ukraine. 
e-mail: v.denysenko@network.org.ua

Background: TB stigmatization is among the most 
significant social factors hindering equal access to 
the health care services for people with tuberculosis 
(PWTB), preventing them from seeking care and con-
tinuing treatment and resulting in poor health outcome 
and human rights violation. 
Personal factors, family, health care, community settings 
and legal environment were studied to assess how stigma 
affects people-centered care in Ukraine being amongst 
the thirty countries with high MDR TB burden.
Design/Methods: Mixed-methods study was conduct-
ed June 2020-March2021 using StopTBPartnership TB 
Stigma assessment guidelines adopted to Ukrainian con-
text. 
Representative sample of 1101 PWTB (36% female and 
64% male), 45 PWTB family members, 43 community 
members and 248 health care workers (HCW) provid-
ing services to PWTB were interviewed with semi-struc-
tured questionnaires designed for each group to assess 
self-stigma, anticipated, perceived stigma at different 
stages of TB care pathway. 
Data was collected remotely due to COVID-19 by 
trained PWTB interviewers; triangulated and analyzed 
using Qualtrics, MS Excel to present the aggregated 
stigma scale. Policy and law environment desk review 
was made and 15 stakeholders participated in 2 focus 
groups to validate law and policy environment stigma 
scale.
Results: 97% PWTB experienced self-stigma, which 
diminishes post-treatment but never gone. Self-stig-
ma among women and elderly PWTB is higher. 39% 
PWTB reported stigma prevented them from entering 
TB care. 
Anticipated stigma in community and health-care set-
tings appeared to be high reaching 70% and 63% while 
PWTB reported stigma experience to be lower 11-19%. 
Anticipated stigma of HCW was leveled 63%, while 
30% HCW experienced stigma. Harmful policy envi-
ronment level was scaled 81% See diagram 1 for Stigma 
radar results.

Conclusions: Rights-based TB awareness campaigns, 
PWTB empowerment and economic integration inter-
ventions should be developed to support people enter-
ing care. Legal environment improvement is needed to 
protect PWTB rights. TB stigma is a complex barrier to 
be addressed comprehensively.

OA22-370-16 Prevalence and determinants  
of TB-related stigma experienced by nurses 
in Ghana: A cross-sectional survey 

J. Amoah-Larbi,1 A. Mohammed,2 
C. Asamoah-Adu,3 T. Katlholo,4 A. Tsiboe,5 
E. Acheampong Owusu,6 Y. Adusi-Poku,7 
1Ghana National TB Voice Network, Secretariat, Accra, 
Ghana, 2Kwame Nkrumah University of Science and 
Technology, Epidemiology and Biostatistics, Kumasi, 
Ghana, 3Ghana-West Africa Program to Combat AIDS 
and STI (WAPCAS), Management, Accra, Ghana, 
4Pthands Consulting, Management, Gaborone, 
Switzerland, 5Ghana National TB Voice Network, Human 
Right, Accra, Ghana, 6Kwame Nkrumah University of 
Science And Technology, Epidemiology and Biostatistics, 
Kumasi, Ghana, 7Ghana Health Service, National 
Tuberculosis Control Program, Accra, Ghana. 
e-mail: gigalarbi@gmail.com

Background: The nurses who care for tuberculosis pa-
tients often experience serious violations of their human 
rights due to stigma, which can make them vulnerable 
and negatively impact their mental health and produc-
tivity. However, the extent and determinants of this stig-
ma in Ghana are not well known. 
Therefore, this study aimed to estimate the prevalence 
of tuberculosis-related stigma and identify its determi-
nants among nurses.
Design/Methods: To achieve this, a facility-based cross-
sectional study was conducted involving 295 nurses who 
provide tuberculosis services in eight administrative 
regions. Nurses were selected using a systematic sam-
pling approach and interviewed using semi-structured 
questionnaires. Logistic regression models were used to 
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establish the determinants of experienced tuberculosis 
stigma. The results were presented as odds ratios (OR) 
with 95% confidence intervals (CI) at a significance level 
of 5%.
Results: The findings revealed that overall, 57% (CI: 
51%–63%) of nurses experienced high levels of stigma 
due to their work with tuberculosis patients. More than 
a quarter (26.1%) reported being avoided by health-
care workers in other departments of the health facility, 
while nearly a quarter (23.7%) reported being gossiped 
about and 13.2% reported being verbally or physically 
abused. 
The study also found that male nurses had a higher like-
lihood of experiencing tuberculosis stigma (OR=1.63; 
95% CI: 1.02, 2.60), and being within the age group of 
30 to 40 years increased the likelihood of experiencing 
tuberculosis stigma (OR=1.73; 95% CI: 1.07, 2.90).
Conclusions: This study highlights the high levels of tu-
berculosis-related stigma experienced by nurses in Gha-
na, with male and middle-aged nurses at a higher risk. 
To address this issue, stigma reduction interventions 
that are sensitive to gender and age should be imple-
mented, monitored, and evaluated in health facilities 
and communities.

OA22-371-16 Consequences of TB-induced 
self-stigmatisation on access to TB services 
among people with TB in Ghana 

A. Mohammed,1 J. Amoah-Larbi,2 C. Adu-Asamoah,3 
K. Akohene Mensah,4 Y. Adusi-Poku,5 1Kwame Nkrumah 
University of Science And Technology, Epidemiology and 
Biostatistics, Kumasi, Ghana, 2Ghana National TB Voice 
Network, Management, Accra, Ghana, 3Ghana-West 
Africa Program to Combat AIDS and STI (WAPCAS), 
Management, Accra, Ghana, 4Kwame Nkrumah University 
of Science And Technology, Health Service, Planning and 
Managment, Kumasi, Ghana, 5Ghana Health Service, 
National Tuberculosis Control Program, Accra, Ghana. 
e-mail: gentlejones22@yahoo.com

Background: Self-stigmatization among individuals di-
agnosed with Tuberculosis (TB) is linked with negative 
health outcomes such as delay in seeking and following 
treatment. However, little is known about the extent of 
self-stigmatization and how situational factors affect ac-
cess to TB services in Ghana. 
Therefore, this study aimed to investigate the impact of 
TB-induced self-stigmatization on access to TB services 
in Ghana.
Design/Methods: This study employed a mixed-meth-
ods approach to conduct a cross-sectional study among 
1,025 individuals who currently have or previously had 
TB across eight administrative regions in Ghana. Both 
quantitative and qualitative data were collected on self-
stigmatization and its effects on access to TB services. 
The collected data were analyzed using descriptive sta-
tistics, logistic regression, and thematic analysis.

Results: Out of the people with TB or peoplr who have 
had TB surveyed, 707 (69%) reported experiencing self-
stigmatization due to their TB diagnosis. Of those who 
experienced self-stigmatization, 10.8% stated that it 
prevented them from accessing TB services. 
Additionally, 51.3% of the participants whose access to 
TB services was limited due to self-stigmatization were 
female. Being female (adjusted Odds Ratio, aOR=2.28, 
95% CI: 1.37, 3.78), having attained tertiary education 
(aOR=3.00, 95% CI: 1.26, 7.16), and living with HIV 
(aOR=3.09, 95% CI: 1.67, 5.71) were found to be signif-
icantly associated with limited access to TB services due 
to self-stigmatization. The thematic analysis revealed 
that self-stigmatization led to feelings of shame and the 
distancing of TB patients from others
Conclusions: The study findings suggest that self-stig-
matization negatively impacts access to TB services 
in Ghana. Interventions targeting female TB patients 
should be implemented to ensure they have equitable ac-
cess to essential TB care services, without interference 
from their roles in the home. Furthermore, the impor-
tance of social support and health education among TB 
patients should be emphasized.

OA22-372-16 Equity of access is a critical 
factor to consider for placement of rapid 
molecular TB diagnostics: Lessons from 
Zambia 

W. Mwanza,1 R. Chimzizi,1 J. Mzyece,2 
M. Mwamba,2 N. Kasese-Chanda,3 A. Mubanga,1 
P. Lungu,1 S. Nyimbili,1 1Ministry of Health, 
Public Health-NTLP, Lusaka, Zambia, 2Ministry 
of Health, Clinical Care, Lusaka, Zambia, 3United 
States Agency for International Development, Health 
Office, Division of HIV and TB, Lusaka, Zambia. 
e-mail: winnie_mwanza@yahoo.co.uk

Background and challenges to implementation: Since 
the adoption of Xpert MTB/RIF as the first line diag-
nostic test in 2016, placement of GeneXpert machines 
in Zambia has prioritized test demand and disease bur-
den. An integrated specimen courier system is available 
and complements the laboratory network to optimize 
access to Xpert testing. However, facilities in rural areas 
without road network, lower disease burden and those 
not connected to national electricity grid present ques-
tions of equitable access to Xpert testing. We assessed 
the diagnostic network to evaluate current coverage and 
identify approaches for further optimization.
Intervention or response: We profiled the diagnostic net-
work and performed a spatial analysis to determine ac-
cess and coverage of the current network. Data on test 
demand, GeneXpert utilization and machine function-
ality, and population estimates were used in a decision-
making model to inform interventions to optimize ac-
cess, improve population coverage and address the issue 
of equity of access to rapid molecular diagnostics.
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Results/Impact: 47% of GeneXpert machines were 
concentrated in the three high burden provinces. Areas 
with more sparce road network have low coverage of 
GeneXpert machines. Only 44.7% of the population 
had access to a GeneXpert service facility within a 5km 
walking distance. With the inclusion of courier services 
pegged at a 35km distance to a GeneXpert service facil-
ity, only 75% of the population was covered.
Conclusions: Continued prioritization of disease bur-
den and test demand is a barrier to achieving equity of 
access to molecular diagnostic services in Zambia. 
Further efforts to optimize the diagnostic network 
should prioritize increasing population coverage, bring-
ing the test closer to people in rural areas and including 
newer molecular tools, suitable for rural settings with 
lower test demand and poor electricity supply. 
We argue that further investment is pivotal in provid-
ing equitable access to molecular diagnostics in rural 
settings and should address challenges with sparce road 
network and poor electricity supply.

OA22-373-16 Activating law and human 
rights to end TB: An empirical assessment  
of the fulfilment of UN commitments by  
ten countries 

B. Citro,1 1Independent Researcher, Law, Chicago, 
United States of America. 
e-mail: bricitro@gmail.com

Background: The UN General Assembly held the first-
ever High-Level Meeting on TB in 2018. In the Politi-
cal Declaration, Heads of State made ambitious pledges 
to end TB by 2030. Among these were pioneering legal 
and human rights commitments on the right to health 
(para. 37), non-discrimination (para. 37), and access to 
medicines (para .19). In 2020, the UN Secretary-General 
and WHO released reports examining countries’ prog-
ress toward the UN pledges. They contain data for key 
targets, such as reductions in TB incidence and deaths, 
but they do not empirically evaluate progress toward the 
legal and human rights commitments. 
This assessment begins filling this gap by evaluating over 
150 legal instruments from ten countries with high DR-
TB burdens.
Design/Methods: This assessment develops the TB 
UNHLM Legal Rights Index, a novel empirical method-
ology modeled on the UN Human Development Index. 
The Legal Rights Index measures countries’ fulfillment 
of the TB UNHLM legal and human rights commit-
ments. The TB UNHLM Legal Rights Indicator (LRI) 
is a country’s overall score between 0 and 1 calculated 
from the arithmetic mean of its three UNHLM commit-
ment indicator scores (right to health (RtH), non-dis-
crimination (ND), and access to medicines (A2M)): LRI 
= (IRtH + IND + IA2M) / 3. The assessment evaluates con-
stitutions, legislation, and executive branch directives in 
ten high DR-TB burden countries.

Results: None of the ten countries has fulfilled all three 
TB UNHLM legal and human rights pledges. The as-
sessment produced four ranked indexes, including the 
overall TB UNHLM Legal Rights Index:

Conclusions: Although none of the countries fulfilled 
all three legal and human rights pledges, several ful-
filled one or two. These countries provide concrete ex-
amples of legal instruments that fulfill the TB UNHLM 
pledges. 
Countries should consider constitutionally recognizing 
the right to health, explicitly prohibiting TB-based dis-
crimination, and enshrining TRIPS flexibilities in intel-
lectual property legislation.

OA22-374-16 Tracking progress against 
United Nations High-Level Meeting targets 
in select countries in humanitarian crisis and 
supported through a regional Global Fund 
grant 

A.F. Al-Shatnawi,1 S. Satyanarayana,2 N. Wilson,1 
N. Alyousfi,1 S.K. Howlader,1 M. Albaour,3 
E. AL-Sakkaf,4 A. Ayash,5 H. Yaacoub,6 D. Hjaija,7 
A.A. AL-Asadi,8 I. Maia,9 1UN Migration Agency (IOM), 
Migration Health Division, Amman, Jordan, 
2International Union against TB and Lung Disease (The 
Union), Center for Operational Research, Delhi, India, 
3Ministry of Health, National TB Program, Damascus, Syrian 
Arab Republic, 4Ministry of Health, National TB Program, 
Sana’a, Yemen, 5Ministry of Health, National TB Program, 
Aden, Yemen, 6Ministry of Health, National TB Program, 
Beirut, Lebanon, 7Ministry of Health, General Directorate 
of Primary Health Care, Ramallah, Palestine, 8Ministry of 
Health, National TB Program, Baghdad, Iraq, 9Ministry of 
Health, National TB Program, Amman, Jordan. 
e-mail: aalshatnawi@iom.int

Background and challenges to implementation: The 
United Nations General Assembly (UNGA) will hold 
the second high-level meeting on the fight against tuber-
culosis in September 2023. Global leaders had met in the 
first such meeting in 2018 and resolved to “unite to End 
TB” and endorsed global targets to monitor progress 
and outcomes. 
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The Stop TB Partnership (STP) had detailed country-
level breakdown of these targets to drive local commit-
ment and progress and to facilitate monitoring.
Intervention or response: UN Migration Agency (IOM) 
has supported National TB Programmes in six coun-
tries (Iraq, Jordan, Lebanon, Palestinian Territories, 
Syria, and Yemen) categorized as ‘challenging operating 
environments’ through the Global Fund’s Middle East 
Response grant (MER), although the grant prioritizes 
essential services (prevention, diagnosis, treatment) and 
key affected populations. TB remains a public health 
threat in these countries, due to the context of humani-
tarian crisis, damaged health systems and limited or no 
domestic budgets for TB services. 
We reviewed the Global TB Report 2022 to measure 
progress against select country-level targets set out by 
the STP. (Presented in Table 1)
Results/Impact: Overall, the six MER countries noti-
fied and treated 98,929 (75%) TB case including 9,742 
children (91%) against UNHLM targets with Syria ex-
ceeding both targets despite the conflict. Yemen seems to 
have done well with children, while Iraq, with a signifi-
cant TB burden has grossly underperformed in meeting 
the country’s UNHLM target. Only, one-fourth of the 
target MDR TB cases were notified across these coun-
tries.
Conclusions: Monitoring progress against UNHLM tar-
gets has helped identify gaps in TB service delivery in 
these countries. Achieving UNHLM targets was neces-
sary in context of conflict, displacement, and humani-
tarian crisis settings to ensure ‘no one is left behind’. 
Differentiated approaches backed with additional fund-
ing are needed to help countries End TB.

OA22-375-16 The future of TB after UN 
High-Level Meeting: a collaborative 
effort involving pandemic prevention, 
preparedness and response and universal 
health coverage 

I. Pambudi,1 T.T. Pakasi,1 L. Ditiu,2 S.A. Maharani,3 
1Ministry of Health Indonesia, Communicable 
Disease Prevention and Control, Jakarta, Indonesia, 
2Stop TB Partnership, Stop TB Partnership, Geneva, 
Switzerland, 3USAID STAR, Advisor, Jakarta, Indonesia. 
e-mail: imranpambudi@gmail.com

Background and challenges to implementation: The 
second UNHLM on tuberculosis will be conducted in 
September 2023, following the first in September 2018. 
The COVID-19 pandemic showed how TB platforms 
and interventions can serve any other airborne pandem-
ics and reminded the country of the significance of a 
health system with primary health care as a foundation 
that can ensure reaching UHC. During 2020-2021 tuber-
culosis was one of the most severely impacted programs, 
with about 1.6 million TB deaths globally in 2021
Intervention or response: The COVID-19 pandemic has 
disrupted the majority of TB services in Indonesia as 
most of its resources were allocated for COVID-19. The 
DR-TB hospitals with isolation were being used for CO-
VID-19 isolation, healthcare workers in primary level 
focused on tracing the COVID-19 cases, and the com-
munity were unable to provide its full service due to mo-
bilization restrictions in the country.
Despite the disruptions observed in 2020, TB case noti-
fication in Indonesia exponentially increased from 54% 
in 2021 to 74% in 2022. The presidential decree 67/2021 
on TB Control, enables the TB program to have a mul-
tisectoral approach and secure support from ministries 
and institutions other than health. Based on lessons 
learned from COVID 19 response, the government in-
creased the active case finding in/at the primary level, 
strengthened the monitoring network, and implemented 

UNHLM indicator 
(2018-2022)

Iraq
(% achievement)

achievement/target

Jordan
(% achievement)

achievement/target

Lebanon
(% achievement)

achievement/target

Palestinian
Territories

(% achievement)
achievement/target

Syria
(% achievement)

achievement/target

Yemen
(% achievement)

achievement/target

TB treatment targets
(Notified and treated 
cases)

(57%)
31,297/55,100

(71%)
1,544/2,180

(77%)
2,551/3,300

(92%)
123/133

(118%)
15,081/12,800

(84%)
48,333/57,700

MDR-TB treatment 
target

(23%) 
565/2,460

(14%)
15/110

(85%)
23/27

(150%)
3/2

(35%)

107/303

(27%)

248/908

Childhood TB (</=14 
years) treatment 
targets

(57%)
2,443/4,300

(57%)
108/189

(114%)
243/213

(143%)
20/14

(111%)
1,114/1,000

(116%)
5,814/5,000

TPT targets <5 years 
household contacts

(74%)
7,717/10,390

Achieved 60
No target defined.

Achieved 398
No target defined.

Achieved 12
No target defined.

(144%)
3,278/2,270

(1%)
119/10,014

TPT targets >/=5 
years household 
contacts

(6%)
675/11,718

Achieved 497
No target defined.

Achieved 1,052
No target defined.

Achieved 166
No target defined.

(124%)
5,411/4,365

(1%)
134/17,574

OA22-374-16 Table 1: Achievement by MER countries against select UNHLM targets.
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a public private partnership approach and managed to 
diagnose and treat 635.840 people with TB in 2022, a 
record number
Results/Impact: TB is the oldest airborne pandemic 
and the investments in TB response during COVID-19, 
demonstrating how an investment in tuberculosis may 
contribute not just to the TB program, but also the goal 
of universal health care and prepare the country for pan-
demic or emergency scenarios.
Conclusions: Ensuring access for all people to quality 
diagnosis, treatment and care is the key to achieve all 
TB, UHC and PPPR targets.

OA22-376-16 Supporting access to  
COVID-19 vaccination and other  
health-related services among internally 
displaced persons in Ukraine during  
the war 

R. Rodyna,1 B. Shcherbak-Verlan,1 K. Karpiuk,1 
O. Ivanova,1 A. Bogdanov,1 T. Barnard,2 K. Denysova,2 
K. Gamazina,1 G. Dravniece,1 1PATH, Ukraine, Kyiv, 
Ukraine, 2USAID, TB and Infectious Diseases, Kyiv, Ukraine. 
e-mail: rrodyna@path.org

Background and challenges to implementation: Russia’s 
military intervention in Ukraine came at the peak of the 
wave of COVID-19 caused by the Omicron strain. War 
significantly impeded COVID-19 pandemic control. For 
example, the number of new cases and vaccination his-
tory were no longer being monitored. 
In addition, the health system, including primary health 
care, screening, and immunization programs, is strained 
by large numbers of internally displaced persons (IDPs). 
According to the IOM, at the end of August 2022, nearly 
16 % of Ukraine’s population (7 million people) were in-
ternally displaced.
Intervention or response: Support TB Control Efforts 
in Ukraine (STBCEU) project responded to these war-
related challenges by organizing field visits to IDP shel-
ters and dormitories to provide COVID-19 testing, vac-
cination, and other health services. The field visits were 
conducted by multidisciplinary teams (MDTs) consist-
ing of representatives from the Regional Centers of Dis-
eases Control and Prevention, epidemiologists, primary 
health care providers, and infection diseases doctors. 
The MDTs conducted risk assessments, provided infor-
mation on infectious disease prevention in temporary 
shelters, COVID-19-specific prevention measures, and 
vaccination.
Results/Impact: From March 25, 2022, to February 28, 
2023, MDTs conducted 419 visits in Poltava (161), Lviv 
(64), Rivne (44), Dnipro (41), Odesa (32), Vinnytsia (25), 
Kirovohrad (21), Zakarpattya (17), Chernivtsi (10), and 
Ternopil (4) regions. A total of 36,209 people received 
health-related information, including information on 
COVID-19 prevention and vaccination. 18,223 persons 
(50.3%) received COVID-19 vaccinations during the 

visits. Specific services provided during these visits de-
pended on the region but generally included: COVID-19 
vaccinations, tetanus vaccinations, diphtheria vaccina-
tions, and medical examination, and other patient-spe-
cific services.

Figure. Number of  field visits to IDP locations and 
services provided, March 2022 - February 2023.

Conclusions: The MDTs approach increased access to 
COVID-19 vaccination among IDPs as well as enhanced 
access to medical services in conditions of limited medi-
cal care. This approach could be used in the de-occupied 
territories where many medical facilities have been de-
stroyed.
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OA23 Validation of diagnostics 

OA23-377-16 Validating the WHO-integrated 
treatment decision algorithms for pulmonary 
TB in high-risk children from three African 
countries 

J. Luiz,1,2 L. Workman,1 R. Castro,3 E. Nkereuwem,4 
P. Wambi,5 E. Wobudeya,5 B. Kampman,4,6 J. Ernst,3,7 
M. Nicol,8,9 A. Cattamanchi,3,10 D. Jaganath,11 
H.J. Zar,1 1University of Cape Town, South African 
Medical Research Council (SAMRC) Unit on Child and 
Adolescent Health and the Department of Paediatrics and 
Child Health, Red Cross Children’s Hospital, Cape Town, 
South Africa, 2Dora Nginza Regional Hospital, Department 
of Paediatrics, Gqeberha, South Africa, 3Center for 
Tuberculosis, University of California San Francisco, San 
Francisco, United States of America, 4Medical Research 
Council Unit The Gambia, London School of Hygiene 
and Tropical Medicine, Vaccines and Immunity Theme, 
Fajara, Gambia (Republic of The), 5Mulago National 
Referral Hospital, Paediatrics & Child Care, Kampala, 
Uganda, 6Institute of International Health, Charité – 
Universitätsmedizin, Berlin, Germany, 7University of 
California San Francisco, Division of Experimental Medicine, 
San Francisco, United States of America, 8University of 
Cape Town, Division of Medical Microbiology, Cape Town, 
South Africa, 9University of Western Australia, Division of 
Infection and Immunity, School of Biomedical Sciences, 
Perth, Australia, 10University of California Irvine, Division 
of Pulmonary Diseases and Critical Care Medicine, Irvine, 
United States of America, 11University of California San 
Francisco, Division of Pediatric Infectious Diseases, San 
Francisco, United States of America. 
e-mail: juaneta@gmail.com

Background: The World Health Organisation (WHO) 
endorsed integrated treatment decision algorithms for 
childhood tuberculosis (TB), including two new algo-
rithms with and without chest x-ray (CXR). However, 
these have not been externally validated, especially 
among high-risk children (<2 years old, children living 
with HIV [CLHIV], or with severe acute malnutrition 
[SAM]).
Design/Methods: We included data on children under 2 
years, CLHIV, or with SAM enrolled in prospective pul-
monary TB (PTB) diagnostic cohorts in South Africa, 
Uganda and The Gambia. Clinical data were collected, 
and CXR, HIV and TB microbiological testing (Xpert 
MTB/RIF Ultra and culture) performed. Children were 
classified according to NIH consensus definitions, and a 
TB treatment decision score calculated based on Algo-
rithm A (with CXR) and B (without CXR). A score >10 
was defined as PTB; we determined diagnostic accuracy 
according to composite (CRS) and microbiological ref-
erence standards (MRS).
Results: We included 385 children with presumptive TB: 
87.3% were <2 years, 23.1% were CLHIV, and 21.3% 
had SAM. 17.4% had Confirmed TB, 53.0% Uncon-
firmed TB and 29.6% Unlikely TB. 42.1% had a known 

TB exposure, where the algorithms recommend treating 
for PTB without requiring a clinical/radiological score. 
Of these children, 15.4% were classified as Unlikely TB. 
Compared to the CRS, sensitivities of Algorithms A 
and B were 92.6% and 94.8% respectively, and specifici-
ties 24.6% and 11.4%. Diagnostic accuracy was similar 
among children <2 years old, CLHIV, and children with 
SAM. By following the algorithm and excluding chil-
dren with TB exposure, sensitivity decreased and speci-
ficity improved, albeit minimally for Algorithm B (Table 
1), with a further reduction in sensitivities when Xpert 
was disregarded (representing settings where Xpert is 
unavailable).

Composite Reference Standarda Microbiological Reference Standardb

Algorithm A (with 
CXR)

Algorithm B 
(without CXR)

Algorithm A (with 
CXR)

Algorithm B 
(without CXR)

Sensiti-
vity
% 

(95% CI)

Specifi-
city
% 

(95% CI)

Sensiti-
vity
% 

(95% CI)

Specifi-
city
% 

(95% CI)

Sensiti-
vity
% 

(95% CI)

Specifi-
city
% 

(95% CI)

Sensiti-
vity
% 

(95% CI)

Specifi-
city
% 

(95% CI)

Overall (n=385)

92.6
(88.8- 
95.4)

24.6
(17.0-
33.5)

94.8
(91.5-
97.1)

11.4
(6.2-18.7)

98.5
(92.0-
99.9)

14.8
(11.1-
19.2)

98.5
(92.0-
99.9)

8.2
(5.4-
11.8)

Children 
under 2 years 

(336/385)

93.6
(89.7-
96.4)

24.8
(16.7-
34.3)

95.3
(91.8-
97.6)

10.9
(5.6-18.7)

98.3
(90.9-
99.9)

14.1
(10.2-
18.7)

98.3
(90.9-
99.9)

7.6
(4.8-
11.4)

Children 
living with HIV 

(89/385)

89.4
(79.4-
95.6)

21.7
(7.4-43.7)

95.5
(87.3-
99.1)

13.0
(2.8-33.6)

91.7
(61.5-
99.8)

14.3
(7.4-24.1)

100.0
(73.5-
100.0)

7.8
(29-
16.2)

Severe Acute 
Malnutrition 

(82/385)

90.0
(79.5-
96.2)

22.7
(7.8-45.4)

96.7
(88.5-
99.6)

13.6
(2.9-34.9)

93.3
(68.1-
99.8)

14.9
(7.4-25.7)

100.0
(78.2-
100.0)

7.5
(2.5-
16.6)

Excluding 
children with 
TB exposure 
(n=221)

85.7
(78.6-
91.2)

31.8
(22.3-
42.6)

90.2
(83.9-
94.7)

14.8
(8.1-23.9)

97.0
(84.2-
99.9)

24.5
(18.5-
31.3)

97.0
(84.2-
99.9)

13.3
(8.8-19.0)

Excluding 
children with 
TB exposure, 
disregarding 
Xpert result 
(n=221)

78.9
(71.0-
85.5)

32.9
(23.3-
43.8)

87.2
(80.3-
92.4)

15.9
(9.0-25.2)

75.8
(57.7-
88.9)

26.1
(19.9-
33.0)

93.9
(79.8-
99.3)

15.4
(10.6-
21.4)

Table 1. Diagnostic Accuracy of  the World Health 
Organization Integrated Treatment Decision 
Algorithms among High-Risk Children from South 
Africa, Uganda, and the Gambia.
a Accuracy based on a composite reference standard of  
Confirmed or Unconfirmed TB vs. Unlikely TB according to 
NIH consensus definitions.
b Accuracy based on a microbiological reference standard.

Conclusions: WHO integrated treatment decision al-
gorithms have high sensitivity but very low specificity 
for PTB, likely leading to over-treatment if consistently 
applied. Further study of algorithm implementation 
and modifications to increase diagnostic accuracy is re-
quired.
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OA23-378-16 Evaluation of the Lung  
Flute ECO to assist in sputum collection 
among people with presumptive TB:  
A randomised cross-over trial 
C. Mbuli,1 Y. Ngangue,1 Z. Adamou Mana,1 
J. Konso,1 C. Vuchas,1 E. Neba,2 D. Nsame,2 
R. Snijders,3 I. Soma,4 E. Mitchell,3 M. Sander,1 
S. Mitarai,5 Lung Flute Study Team 1Center for Health 
Promotion and Research, Research, Bamenda, Cameroon, 
2Bamenda Regional Hospital, Bamenda, Cameroon, 
3Institute of Tropical Medicine, Public Health, Antwerp, 
Belgium, 4Acoustic Innovations, CEO, Tokyo, Japan, 
5Research Institute of Tuberculosis, Tokyo, Japan. 
e-mail: cyrillembuli@gmail.com

Background: The Lung Flute ECO is a low-cost, self-
powered, oscillatory positive expiratory pressure 
(OPEP) device. We evaluated the performance of the 
Lung Flute ECO to aid in sputum collection in people 
with presumptive tuberculosis, who often have difficul-
ties producing adequate sputum for diagnostic testing.
Design/Methods: This randomized, two-period cross-
over study assessed the efficacy and tolerability of the 
Lung Flute ECO at eight hospitals in Cameroon from 
March to May 2022. 
In intervention A, participants received 3 minutes of 
video instruction on sputum collection for TB testing in 
one of four languages. 
In intervention B, participants were provided with the 
Lung Flute ECO device together with video instruction. 
Participants were randomised 1:1 to sequence A-B or se-
quence B-A. The primary outcome was the proportion 
of people who produced sputum >1mL, as assessed by a 
blinded external reader.
Results: 1,271 people were randomly assigned, 1,172 
completed both interventions, and 1,097 had data avail-
able for inclusion in the primary analysis. A sputum 
volume of >1mL was obtained from more participants 
after the use of the Lung Flute ECO only versus after 
video instruction only (117/1,097 (10.7%) vs 46/1,097 
(4.2%); OR 2.6, 95% CI 1.9-3.7, p<0.001; Table 2); in 
addition, sputum was collected from 78.6% (862/1,097) 
of participants by both interventions. 
Among 212 people reporting ≤1 symptom, 13.2% 
(28/212) produced >1mL sputum after the use of the 
Lung Flute ECO versus 4.7% after video instruction 
only (OR 3.0, 95% 1.4-6.5, p=0.006). New symptoms 
or symptom aggravation events after use of the Lung 
Flute ECO were mild and rare (<8% of participants), 
and participants reported satisfaction with the use of 
the device.
Conclusions: More people to be evaluated for TB were 
able to produce >1mL sputum for diagnostic testing af-
ter the use of the Lung Flute ECO versus after video in-
struction only, and the device was well-tolerated.

OA23-379-16 Integrated TB and COVID-19 
community intervention, a tool for 
improved TB case detection and COVID-19 
vaccine uptake - the Bauchi State (Nigeria) 
experience 

A.N. Fofana,1 G. Walzl,2 A. Jaiteh,1 M. Bah,1 
M. Davies,1 K. Kanyi,1 R. Jallow,1 A.J. Riley,1 
S. Darboe,1 A. Mendy,1 J. Sutherland,1 
O. Owolabi,1 1Medical Research Council Unit 
The Gambia at London School of Hygiene and Tropical 
Medicine, Vaccine and Immunology, Banjul, Gambia 
(Republic of The), 2Stellenbosch University, Immunology 
Research Group, Cape Town, South Africa. 
e-mail: anfofana@mrc.gm

Background: Tuberculosis remains a major global pub-
lic health problem with a current data showing that ev-
eryone living in The Gambia is at risk of contracting 
TB with an incidence rate of 149 case per 100000 as of 
2021, however there is still significant undetected cases 
within the country. Close TB contacts are generally at 
greater risk. 
The study aims to advance understanding in predicting 
progression time and diagnosis of early active TB dis-
ease and the need for preventive actions.
Design/Methods: In this ongoing prospective study, we 
are recruiting individuals aged between 12 and 70 years 
who are close contacts with a recently diagnosed TB pa-
tient (within 6weeks) from greater Banjul and following 
them up for 60 weeks. A three-monthly study contact 
session is made to check for TB symptoms and signs. 
At the baseline visit, chest x-ray, sputum culture (MGIT) 
and GeneXpert ultra is collected to confirm /rule out 
TB. In subjects who were diagnosed with PTB, time to 
TB diagnosis was measured as time in days from date of 
first study visit.
Results: Among the 421 participants enrolled in the 
study from July 2021, 184 (43.7%) were male and 237 
(56.3%) were female. A preliminary result of 11(2.6%) 
were found to turn positive within the study timeframe 
with an overall mean diagnostic time of 216.6days and 
SD of 161.62. From the 11, 2 were prevalent cases. How-
ever, 9 (2.1%) were found to be living with HIV and 1 
out of the 11 positive TB (9%) lives with HIV which was 
among the fastest to turn positive.
Conclusions: The study from exposure to active disease 
is a corner stone to inform decision for policy as the 
population is in continual risk. 
The most important finding is with those living with 
HIV having a turnover of 107 days with a need for pro-
phylaxis isoniazid among them.
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OA23-380-16 Clinical and microbiological 
predictors of TB disease in children – a  
multi-centre prospective study in low- and 
middle-income countries 

L. Olbrich*,1 Z. Franckling-Smith*,2 N.E. Ntinginya,3 
C. Khosa,4 M. Nliwasa,5 E. Corbett,6 V. Verghese,7 
S.M. Graham,8 L. Larsson,1 M. Hoelscher,1 H. Zar*,2 
N. Heinrich*,1 1Ludwig-Maximilians University Munich, 
Division of Infectious Diseases and Tropical Medicine, 
Munich, Germany, 2University of Cape Town, Department 
of Paediatrics & Child Health,SA-MRC Unit on Child & 
Adolescent Health, Cape Town, South Africa, 3National 
Institute for Medical Research, Mbeya Medical Research 
Centre, Mbeya, United Republic of Tanzania, 4Instituto 
Nacional de Saúde, Instituto Nacional de Saúde, Maputo, 
Mozambique, 5Kamuzu University of Health Sciences, 
Helse Nord Tuberculosis Initiative,Department of 
Pathology, Blantyre, Malawi, 6London School of Hygiene 
and Tropical Medicine, TB Centre, London, United 
Kingdom of Great Britain and Northern Ireland, 
7Christian Medical College, Pediatric Infectious Diseases, 
Vellore, India, 8University of Melbourne, Centre for 
International Child Health, Melbourne, Australia. 
e-mail: olbrich@lrz.uni-muenchen.de

Background: Diagnosis of TB disease in children, rely-
ing on non-specific clinical and radiological features, 
remains an obstacle to reduce associated mortality. Cur-
rent WHO-recommended Treatment Decision Algo-
rithms (TDAs) are based on low certainty of evidence.
Design/Methods: RaPaed-TB was a multi-centre pro-
spective diagnostic validation study including five 
countries. Children (<15 years) with presumptive TB 
provided at least two (induced) sputum samples at en-
rolment and one nasopharyngeal aspirate if <5 years. 
Standardised microbiological, radiologic, and clinical 
data were used to define TB status, following published 
consensus criteria for diagnostic studies.
Results: Of 976 children enrolled, 842 met criteria for 
diagnostic classification with 28.4% (239/842) be-
ing microbiologically confirmed TB [46.0%(110/239) 
by both Xpert®MTB/RIF-Ultra (Ultra) and culture, 
18.0%(43/239) by culture only, and 36.0%(86/239) by 
Ultra only; 26.4%(63/239) were confirmed by Ultra 
Trace alone. Of all participants, 34.6%(293/842) were 
unconfirmed TB and 37.3%(316/842) unlikely TB. Mi-
crobiological yield was 44%(239/ 532) amongst those 
with TB. Children with confirmed TB were older(6.2 
years[IQR 1.8-1.6] vs 4.8years[IQR2.1-7.2]), with low-
er weight-for-length(<5 years)/BMI-for-age(>5 years) 
z-scores (-0.6[SD1.6] vs -0.1[SD1.5]). Symptoms were 
similar amongst all groups. The confirmed group had 
higher prevalence of positive Tuberculin Skin Tests 
(TSTs) (61.2%[134/239] vs 41.9%[125/315]) and chest 
radiograph (CXR) consistent with TB compared to un-
likely TB(45.2%[108/239] vs 13.0%41/315]).
Regression analysis supported an associations between 
confirmed TB and TST-positivity (OR6.36, 95%CI 3.52-
11.50), CXR-findings attributable to TB (OR2.57, 1.33-

4.97), and number of symptoms(OR1.27 per symptom 
count, 1.05-1.52). On multivariate binomial regression, 
older age (RR0.56, 95%CI 0.35-0.89), positive TST (RR 
0.42, 0.27–0.65), or CXR consistent with TB(RR 0.52, 
0.32-0.84) remained significantly less likely for children 
confirmed by Trace alone.
Conclusions: This is one of the largest cohorts described 
in recent years, with high rates of microbiological con-
firmation and findings reflecting the well-described 
symptomology of paediatric TB. 
This data can be used to inform the development of nov-
el TDAs and externally validate currently recomended 
TDAs.

OA23-381-16 Utility of point-of-care 
C-reactive protein in HIV-positive adult 
inpatients screened for TB 

T. Duma,1 A. Shapiro,2 Z. Magcaba,3 X. Niu,4 
Z. Ngcobo,3 R. Dalmat,2 P. Drain,2 D. Wilson,1 1University 
of KwaZulu-Natal, Internal Medicine, Pietermaritzburg, 
South Africa, 2University of Washington, Global Health, 
Seattle, United States of America, 3Umkhuseli Innovation 
and Research Management, Clinical, Pietermaritzburg, 
South Africa, 4University of Washington, Global Health 
and Epidemiology, Seattle, United States of America. 
e-mail: stduma08@gmail.com

Background: WHO has endorsed C-reactive protein 
(CRP) as a screening tool for outpatient tuberculosis 
(TB) in adults living with HIV. The role of inpatient 
CRP screening after testing for urine lipoarabinoman-
nan (LAM) has not yet been established.
Design/Methods: We determined the utility of the Ny-
coCard point-of-care (POC) CRP assay as a TB screen-
ing test in HIV-positive adult inpatients enrolled on the 
PROVE TB study in KwaZulu-Natal, South Africa. 
Participants were symptomatic, over the age of 16 years, 
hospitalised for <72 hours at enrolment and on anti-TB 
therapy for <48 hours. All were screened with the Alere 
urine LAM test. TB was defined as a positive Xpert-Ul-
tra, culture or LAM result.
Results: 831 patients were screened and 471 met inclu-
sion criteria (median age 41,3 years (IQR 33,5; 50,2); 
median CD4 count 158 cells/microL (IQR 40; 427). 
53,5% were male; 49,2% were taking antiretroviral ther-
apy, and 5,1% tested COVID-19 positive. 54 (11,5%) 
tested urine LAM positive. 70 (19,5%) were diagnosed 
with TB (5 on LAM only), and 83 (16,6%) were started 
on empiric therapy. 
Median CRP (IQR) was 170 (73; 200) mg/L for con-
firmed TB, 120 (40: 200) mg/L for empirically treated 
TB, and 56 (18; 153) mg/L for those without TB (p 
<0,0001). Median CRP was higher for LAM positive TB 
than LAM negative TB (199 [IQR 133; 200] vs. 132 [IQR 
33; 198] p = 0,004). The negative predictive value (NPV) 
was >90% at three POC CRP cut-offs, irrespective of 
urine LAM status (Table).
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Including LAM 
positive

Excluding LAM 
positive

CRP ≥50 mg/L Sensitivity 0,80 (0,69; 088) 0,68 (0,53; 0,81)

Specificity 0,44 (0,39; 0,50) 0,44 (0,39; 0,50)

Negative predictive value 0,91 (0,86; 0,94) 0,92 (0,88; 0,95)

CRP ≥30 mg/L Sensitivity 0,90 (0,81; 0.95) 0,81 (0,67; 0,91)

Specificity 0,33 (0,28; 0,39) 0,33 (0,28; 0,39)

Negative predictive value 0,94 (0,88; 0,97) 0,93 (0,88; 0,96)

CRP ≥10 mg/L Sensitivity 0.97 (0,90; 0,99) 0,95 (0,83; 0,99)

Specificity 0,19 (0,15; 0,24) 0,19 (0,15; 0,24)

Negative predictive value 0,97 (0,88; 0,99) 0,97 (0,88; 0,99)

Table: Performance of  POC CRP as TB screening test: 
Confirmed TB vs. Not TB.

Conclusions: POC CRP may have a role in ruling out 
further TB testing after initial urine LAM testing.

OA23-382-16 yield and operational 
challenges of including urine LAM testing 
in intensified TB case-finding among 
outpatients with HIV: Experience from the 
TB-SCRIPT trial 
S. Makumbi,1 L. Chaisson,2 D. Dowdy,3 S. Steinmetz,3 
D. Armstrong,4 B. Opira,1 M. Kamya,5 P. Phillips,6 
F. Semitala,5 C. Yoon,6 1Infectious Diseases Research 
Collaboration, Medicine, Kampala, Uganda, 2University 
of Illinois at Chicago, Medicine, Chicago, United States 
of America, 3Johns Hopkins University, Epidemiology, 
Baltimore, United States of America, 4Johns Hopkins 
University, Pathology, Baltimore, United States of 
America, 5Makerere University, Medicine, Kampala, 
Uganda, 6University of California San Francisco, 
Medicine, San Francisco, United States of America. 
e-mail: smakumbi@idrc-uganda.org

Background: Scaling-up urine lipoarabinomannan 
(LAM) as a confirmatory TB test may improve out-
comes among outpatient PWH undergoing intensified 
case-finding (ICF). However, distinguishing positive 
Grade 1 from negative tests can be difficult, and misin-
terpretation can lead to inappropriate initiation of anti-
TB therapy. We assessed the benefits and challenges of 
LAM testing among PWH undergoing ICF.
Design/Methods: TB SCRIPT is an ongoing random-
ized trial evaluating point-of-care C-reactive protein 
(CRP)-based TB screening among ART-naïve PWH 
attending four clinics in Uganda (ClinicalTrials.gov 
NCT04557176). 
We performed TB screening (CRP or symptom-based), 
and confirmatory TB testing (urine LAM ± spu-
tum Xpert [Ultra], if indicated) on participants who 
screened positive by their randomization assignment 
(CRP≥5mg/L or ≥1/4 symptoms). 
LAM tests were interpreted by two nurses using a stan-
dard reference card; positive results were later reviewed 
by a TB lab expert who made the final determination 
using the same reference. 

We determined the: 
1. Proportion of screen-positives diagnosed with TB by 
LAM and Ultra, 
2. Days-to-treatment initiation for LAM and Ultra, and; 
3. Proportion of ‘positive’ LAM tests re-classified as 
negative.
Results: Of 871 participants who screened positive (53% 
female, median 33 years-old, 55% with pre-ART CD4+ 
<200 cells/μL), 862 (99%) underwent LAM testing, and 
793 (99.6%) underwent Ultra testing after a negative 
LAM result. Overall, 147 (17%) were diagnosed with 
TB, including 66 (7.7%) by LAM (37/66 [56.1%] Grade 
1) and 81 (9.4%) by Ultra. Nine (24%) Grade-1 posi-
tive LAM tests were re-classified as negative by the ex-
pert reader. LAM-positive participants initiated anti-TB 
treatment earlier than Ultra-positive participants (0 vs 1 
days, p<0.001).

Figure. Time to TB treatment initiation: LAM 0 days 
vs Xpert 1 day, p<0.001.

Conclusions: Although LAM detected more than one-
third of PWH with active TB, 24% of Grade-1 positive 
LAM tests were re-classified as negative after expert re-
view. LAM can improve TB/HIV outcomes by shorten-
ing time-to-treatment initiation, but careful interpreta-
tion of Grade 1 results is required.

OA23-383-16 Integrated TB and COVID-19 
community intervention, a tool for improved 
TB case detection and COVID-19 vaccine 
uptake - the Bauchi state experience 

J. Omame,1 B. Odume,2 S. Useni,2 M. Sheshi,2 
M. Tukur,3 A. Babayi,2 M. Bajehson,3 
G. Zephaniah,3 K. Ahmed,4 S. Mafwalal,4 
1KNCV Nigeria, Program, Jos, Nigeria, 2KNCV Nigeria, 
Program, Abuja, Nigeria, 3KNCV Nigeria, Program, Kano, 
Nigeria, 4KNCV Nigeria, Program, Bauchi, Nigeria. 
e-mail: jomame@kncvnigeria.org

Background and challenges to implementation: The 
outbreak of coronavirus (COVID-19) pandemic came 
with a negative setback on TB care and prevention. 
Progress made in the years up to 2019 has slowed down 
and global TB targets are off track (WHO, 2022 TB re-
port). This makes TB stakeholders to explore innovative 
ways to increase TB case detection in the countries with 
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high burden and reduce the cause of death by TB infec-
tion. In a bid to mitigate this twin challenge, KNCV Ni-
geria through funding from USAID adopted a strategy 
of integrating TB community screening and Covid-19 
vaccine intake in hard-to-reach communities.
Intervention or response: KNCV Nigeria is currently 
implementing a twin USAID funded projects TB LON 
region 1&2 and Glovax project. To improve TB case de-
tection and increase Covid-19 vaccine coverage in Bau-
chi state an integrated community intervention was ad-
opted where mobile teams were constituted leveraging 
on the existing structure of community TB outreaches. 
The mobile team were segmented into two; Covid-19 
vaccination team and TB screening team. These activi-
ties were carried out simultaneously in the field when a 
person is vaccinated for Covid-19.
Results/Impact: During the period of the intervention 
from July 2022 to October, 2022 t a total of 5,948 per-
sons were screened for TB, 1,649 presumptive identified, 
and 87 TB cases diagnosed after implementation. And a 
total of 201,139 people were vaccinated. Following the 
intervention, there was a 108% increase in the TB case 
finding as shown in the chart below. 

Figure: Cascade of  integrated Covid - 19 /TB case 
finding in Bauchi state from July to October 2022.

Conclusions: It is recommended that to improve Cov-
id-19 vaccine uptake and TB case detection in hard-to-
reach communities the integration of Covid-19 vaccine 
and community TB screening should be adopted and 
sustained. 

OA23-384-16 Enhancing diagnostic accuracy 
of slide microscopy using MagnaSlide: 
Preliminary results from a study in Chennai, 
India 

B. Mathekga,1 D. Singh,1 K. Samundeeswari,2 
R. Kalyanasundaram,2 S. Ridhi,3 D. Armstrong,4 
S. Solomon,2,3,4 Y. Manabe,4 1Drizzle Health, Product 
Development, Baltimore, United States of America, 
2YR Gaitonde Centre for AIDS Research and Education, 
Laboratory, Chennai, India, 3Johns Hopkins, Bloomberg 
School of Public Health, Baltimore, United States of 
America, 4Johns Hopkins, Division of Infectious Diseases, 
Baltimore, United States of America. 
e-mail: digvijay@drizzlehealth.com

Background: Despite the roll-out of molecular diag-
nostics, sputum smear microscopy remains the first-line 
test for the majority of people with presumptive TB. 
In 2022, smear microscopy, a test with ~50% sensitiv-
ity compared to culture, was used to diagnose approxi-
mately two-thirds of people with TB globally. 
We evaluated the effectiveness of MagnaSlide, a low-
cost (~USD 2/test) microscopy-based proprietary poly-
mer technology in improving the performance of smear 
microscopy.
Design/Methods: MagnaSlide, a microscopy slide with 
proprietary polymer technology acts as a sample con-
centration tool for smear microscopy. From May to De-
cember 2022 (study ongoing) at an infectious disease lab 
in Chennai India, sputum samples were collected from 
people living with HIV and tested using GeneXpert 
(GX) MTB/RIF Ultra. 
Thereafter, de-identified samples were tested using tra-
ditional smear microscopy, and MagnaSlide smear mi-
croscopy; results were compared. The lab technicians 
were blinded to patient identifiers and GX results.

Figure. The distribution of  Ct values for 23 of  25 
positive samples are plotted on number lines. The 
lowest rpoB Ct values from GeneXpert Ultra are used. 
Smear microscopy has a performance cutoff  at ~Ct 21.5 
corresponding to ~10k CFU/mL. While the MagnaSlide 
has a performance cutoff  at ~Ct 27.6 corresponing to 
~500 CFU/mL (Chakravorty et al., 2017)
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Results: Among sputum samples from 58 unique pa-
tients, 25 were identified as GX-positive, and 33 were 
GX-negative. 15 (60%) samples were smear-positive. 
Smear microscopy with MagnaSlide detected all 25 GX 
positives (100% sensitivity) and correctly identified all 
negative samples (100% specificity); cycle threshold 
(Ct) values ranged from 16.7 (high load) to 31.2 (low 
load).
Conclusions: The MagnaSlide is a low-cost sustainable 
solution that improves the sensitivity of smear micros-
copy, which could be pivotal to the elimination of TB 
given the reliance on smear microscopy globally for the 
diagnosis of TB.

OA24 Changing policies through 
advocacy and community based 
interventions 

OA24-385-16 Using the lived experience of 
an HIV-TB clinician to reduce stigma, inspire 
patients and create demand for TB services 

S. Watiti,1 1Community Health Alliance Uganda, 
Community Health, Kampala, Uganda. 
e-mail: stephen.watiti@gmail.com

Background and challenges to implementation: Stigma 
associated with TB affects people infected negatively 
with many experiencing stigma and shame because of 
the disease. Many end up hiding and failing to seek early 
care, support and treatment; which often leads to pre-
ventable deaths and increased new infections. The prob-
lem could be common among health service providers 
who get infected with TB, with many unable to use their 
lived experiences to help their patients and others infect-
ed with TB have better treatment outcomes.
Intervention or response: Between 1988 and 2003 I suf-
fered from TB, including MDR-TB five times. After be-
ing treated successfully, I realised that as a TB survivor, 
I could use my lived experience plus my knowledge as a 
clinician to inspire others live positively, take their medi-
cine with good adherence and have better treatment out-
comes.
Results/Impact: At the beginning many people did not 
accept me as one of them; another TB survivor and a 
person living with HIV (PLHIV). However, when they 
realised I had gone through what they were going 
through, it gave them courage, hope and inspiration to 
live positively as they went through the treatment. 
The act of sharing my experience with others also helped 
me overcome self-stigma, which I had at the beginning. 
As I endeavored to explain the cause, effects and treat-
ment of TB to others in a bid to empower them; I re-
alised I no longer lived in fear, shame and did not need 
to hide the fact that I am a PLHIV and a TB- survivor.

Conclusions: TB survivors, especially health care pro-
viders with lived experiences should be supported and 
if able and willing to be open; they should be helped to 
acquire advocacy and communication skills, which they 
could use to create demand for TB services if we are to 
realise the TB goal of reducing TB deaths by 2030.

OA24-386-16 Improving linkage and 
retention of multidrug-resistant TB patients 
through differentiated service delivery 
and community engagement: a case of 
Namisindwa District, Uganda 

D. Mugisha,1 H. Alima,1 G. Alwodo,1 A. Ogei,2 
J. Masiko,3 A. Muhumuza,2 T. Tumwesigye,4 
R. Takwaza,5 1Uganda Protestant Medical Bureau, 
Health Systems Strengthening, Kampala, Uganda, 
2Uganda Protestant Medical Bureau, Monitoring 
Evaluation & Learning, Kampala, Uganda, 3Uganda 
Protestant Medical Bureau, Programs, Kampala, Uganda, 
4Uganda Protestant Medical Bureau, Administration, 
Kampala, Uganda, 5Uganda Protestant Medical Bureau, 
Grants and Capacity Building, Kampala, Uganda. 
e-mail: dmugisha@upmb.co.ug

Background and challenges to implementation: In 
November-December 2022, Magale Health Centre IV 
(HCIV), in Namisindwa district diagnosed twenty (20) 
multi drug resistant (MDR) Tuberculosis (TB) patients 
through TB hotspots outreaches in Bumbo and Bukokho 
sub-counties. When the first four of these patients were 
taken to Mbale regional referral hospital, 49Km away, 
for treatment initiation, two of them ran away within 
three days. Community members were scared of being 
diagnosed with MDR TB and being taken away from 
their community for treatment. 
Uganda Protestant Medical Bureau with funding from 
USAID through the Local Service Delivery for HIV/
AIDS Activity (USAID/LSDA) adapted community in-
terventions to improve linkage and retention of the 
MDR TB patients.
Intervention or response: Multi-stakeholder meetings 
were held with the Ministry of Health, Namisindwa 
district health leadership, political leaders, community 
opinion leaders and health managers from Bungoma 
community in Kenya. Community dialogue meetings 
were held to sensitize the community on MDR TB. An 
MDR TB satellite clinic was set up at Bumbo HCIII, at 
the centre of hotspots. Health workers at Bumbo HCIII 
were trained in management of MDR TB. Contact in-
vestigations were conducted. The two patients at Mbale 
RRH were transferred back to their community to con-
tinue treatment at the new satellite clinic.
Results/Impact: All the 20 (100%) MDR TB patients 
accepted to be started on treatment at the satellite clinic 
in their community. Even the 2 patients who had escaped 
returned to care. All patients have been retained in care 
to-date.



S252 Oral abstract sessions,  Thursday,  16 November

Conclusions: Setting up a community satellite clinic 
and community dialogue meetings improved linkage 
and retention of patients on care. Multistakeholder 
engagement with consistent public health information 
messages increases MDR TB service uptake and reduces 
stigma.

OA24-387-16 Jan Andolan for TB Elimination 
(People’s Movement for TB Elimination), 
India 

A. Shafie,1 R. Rao,2 B. Vadera,3 V. Roddawar,1 
A. Kumar Jha,1 D. Dharma Rao,1 A. Agrawal,1 
M. Sahni,1 J. Christie,1 R. Chandramaulika,1 
A. Shah,3 1John Snow India Private Limited, TB 
Implementation Framework Agreement (TIFA) Project, 
New Delhi, India, 2Ministry of Health and Family Welfare, 
Government of India, National Tuberculosis Elimination 
Programme (NTEP), New Delhi, India, 3United States 
Agency for International Development (USAID), USAID/
India Office of Health, New Delhi, India. 
e-mail: asif_shafie@in.jsi.com

Background and challenges to implementation: Under-
nutrition is a known risk factor for active tuberculosis 
infection. On September 9, 2022, the Indian Govern-
ment launched a novel initiative “Pradhan Mantri TB 
Mukt Bharat Abhiyan” – a people’s movement, to bring 
together citizens to provide people affected by TB with 
increased nutritional, diagnostic, and vocational sup-
port.
Intervention or response: The PMTBMBA initiative in-
vites individuals and organizations to register as “Ni-
kshay Mitra”. Ni-kshay Mitras can choose to provide 
people with TB with food baskets, diagnostic, and vo-
cational support. Each Ni-kshay Mitra can choose the 
geography and number of TB clients for a period rang-
ing from 6 months to 3 years. 
The National Programme conducted a nationwide drive 
to get consent from active TB clients for community sup-
port through Ni-Kshay Mitra. Community stakeholders 
were also registered as Ni-Kshay Mitras, who were then 
linked by the programme to TB clients. 
While the initiative is led by the Government of India, 
technical support for the rollout of the program was 
provided by USAID through the TIFA Project imple-
mented by JSI Research & Training Institute, Inc.
Results/Impact: From Sept’22 to March’23, >75000 
Nikshay Mitras were registered who were linked to >1 
million TB clients, which amounted to >96% of the 
consented TB clients. The Ni-kshay Mitras, comprised 
of 49,567 individuals, 1249 corporations, 6657 political 
parties and elected representatives, 2675 NGOs, 780 co-
operatives, and 8910 other institutions. Together, these 
donors donated 470,000 food baskets to 334,437 people 
affected by TB.
Conclusions: This ambitious and innovative crowd-
sourcing TB nutrition and support initiative of Indian 
government is showing excellent promise. It has gener-

ated tremendous response, raised TB awareness, con-
tributed to the reduction in stigma, and led to better nu-
trition and improved treatment outcomes among people 
with TB. Though still in its early days, this initiative can 
be replicated in other high burden countries to achieve 
the End TB goal.

OA24-388-16 The role of civil society in the 
Universal Health Care Law of the Philippines: 
challenges, impact and opportunities 

R.E. Degollacion,1 1HealthJustice Philippines, 
N/A, Quezon City, Philippines. 
e-mail: ralph.healthjustice@gmail.com

Background and challenges to implementation: In 2019, 
the Philippines passed a landmark legislation that aims 
to provide universal health care (UHC) services to all its 
citizens and reform the country’s health system. The ap-
proval of the Law has been largely popular among poli-
cymakers and the public. However, prior to its passage, 
civil society observed that discussions only centered on 
the financing and curative aspect of the health system. 
Knowing that there is a high political support for public 
health measures, civil society groups mobilized to put 
forward to Congress a people’s UHC proposal to ensure 
government accountability and a whole of society ac-
tion to achieve UHC.
Intervention or response: In 2017, upon learning that a 
Universal Health Care (UHC) bill is being prioritized 
by Congress, civil society mobilized to discuss a com-
prehensive proposal that will ensure that UHC is pro-
people, achievable, and sustainable. 
Civil society did the following to improve the UHC bill:
1. Conduct learning sessions on the concept of UHC, 
2. Consultation meetings with stake holders on the ex-
isting challenges and what solutions work, 
3. Dialogue with government officials from the Depart-
ment of Health and the Office of the President, 
4. Advocacy with legislators, 
5. Engagement with the media, and; 
6. Participation in the crafting of the implementing rules 
and regulations.
Results/Impact: The active involvement of civil society 
resulted to inclusion of key provisions to the UHC Law 
such as representation of CSOs in various UHC-related 
offices such as the health technology assessment council 
and funding of 1% of the total health budget for health 
promotion.
Conclusions: Civil society is an important sector in 
bridging the gap between the government and its peo-
ple in policy discussions. It is instrumental in bringing 
the policy discussion closer to communities, facilitate 
dialogues with the government, and ensure that criti-
cal mechanisms that allow citizen participation are en-
shrined in a policy.
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OA24-389-16 The impact of war-related 
challenges in Ukraine on the capacity of the 
National TB Programme: Is it possible to 
ensure TB care continuity? 

Y. Terleeva,1 O. Ushakova,1 O. Zaitseva,1 
O. Sakalska,1 O. Medvedieva,1 O. Gnatko,1 
G. Gorenko,2 V. Voronovska,3 V. Pecherytsia,4 
O. Sluzhyvyi,5 V. Rudyk,6 L. Maniv,7 1State Institution 
“Public Health Center of the Ministry of Health of 
Ukraine”, TB Management and Counteraction 
Department, Kyiv, Ukraine, 2Kirovograd Regional TB 
Center, Manager Staff, Kropyvnytskyi, Ukraine, 3Dnipro 
Regional TB Center, Manager Staff, Dnipro, Ukraine, 
4Poltava Regional TB Center, Manager Staff, Poltava, 
Ukraine, 5Vinnytsia Regional TB Center, Manager Staff, 
Vinnytsia, Ukraine, 6Ternopil Regional TB Center, Manager 
Staff, Ternopil, Ukraine, 7Ivano-Frankivsk Regional TB 
Center, Manager Staff, Ivano-Frankivsk, Ukraine. 
e-mail: i.terleieva@phc.org.ua

Background: In 2022, the National TB Program of 
Ukraine (NTP) faced unprecedented challenges related 
to the war: the destruction of facilities, active hostilities, 
temporary occupation, migration, and limited funding. 
According to the World Health Organization’s fore-
casts, war can cause the anticipated loss in progress to-
ward ending TB not only in Ukraine but in the European 
Region.
Design/Methods: Since the beginning of the war, the 
NTP has constantly been monitoring war-related chal-
lenges, making operational decisions, and periodically 
conducting online surveys of the TB centers’ manage-
ment.
Results: 475 (4 %) people with TB have become internal-
ly displaced, about 300 (2,5 %) people with TB may re-
main in the temporarily occupied territories, 152 (1,2%) 
people with TB remain abroad, and almost 12,000 (96,3 
%) people with TB in Ukraine receive TB medical care. 
Out of 25 regional TB centers coordinating TB response 
at the regional level, only 8% (2 facilities ) do not pro-
vide complete services, and 4% (1 Luhansk center) have 
been relocated to another region.
Among the main war-related challenges identified by the 
TB centers’ management: 44% (11 centers) are related 
to complicated logistics and transportation, 40% (10 
centers) to migration, and only 20% (5 centers) com-
plain about the lack of staff. 
The NTP, with the support of WHO EURO, has created 
all possible conditions for the continuity of TB care: 
data exchange on people with TB between regions and 
with doctors abroad has been established; recommenda-
tions for responding to urgent problems have been im-
plemented; regulations have been updated by the latest 
WHO research; and intersectoral cooperation has been 
introduced.
Background and challenges to implementation: In 2022, 
the National TB Program of Ukraine (NTP) faced un-
precedented challenges related to the war: the destruc-
tion of facilities, active hostilities, temporary occupa-

tion, migration, and limited funding. According to the 
World Health Organization’s forecasts, war can cause 
the anticipated loss in progress toward ending TB not 
only in Ukraine but in the European Region.
Intervention or response: Since the beginning of the war, 
the NTP has constantly been monitoring war-related 
challenges, making operational decisions, and periodi-
cally conducting online surveys of the TB centers’ man-
agement.
Results/Impact: 475 (4 %) people with TB have become 
internally displaced, about 300 (2,5 %) people with TB 
may remain in the temporarily occupied territories, 152 
(1,2%) people with TB remain abroad, and 12,000 (96,3 
%) people with TB in Ukraine receive TB medical care.
Out of 25 regional TB centers coordinating TB response 
at the regional level: 40% (10 TB facilities ) have been 
damaged; only 8% (2 facilities ) do not provide complete 
services, 4% (1 Luhansk center) have been relocated to 
another region. 
Among the main war-related challenges identified by the 
TB centers’ management: 44% (11 centers) are related 
to complicated logistics and transportation, 40% (10 
centers) to migration, and only 20% (5 centers) com-
plain about the lack of staff. 
The NTP, with the support of WHO EURO, has created 
all possible conditions for the continuity of TB care: 
data exchange on people with TB between regions and 
with doctors abroad has been established; recommenda-
tions for responding to urgent problems have been im-
plemented; regulations have been updated by the latest 
WHO research; and intersectoral cooperation has been 
introduced.
Conclusions: The most significant challenges were the 
direct destruction of infrastructure and migration pro-
cesses among people with TB. Several measures allowed 
the NTP to coordinate the TB response and ensured the 
sustainability of the TB response across the country.

OA24-390-16 Transitioning funding of TB 
care to sustainable social health insurance: 
An implementation case study from Vietnam 

H.T.L. Nguyen,1 V. Lebrun,1 C.V. Trieu,1 L.V. Quach,1 
M.H. Pham,2 H.T.T. Truong,3 C.V. Nguyen,3 
H.B. Nguyen,3 B.T. Nguyen,1 H.T. Mai,1 1FHI 360, Asia 
Pacific Regional Office, Hanoi, Viet Nam, 2USAID, Office of 
Health, Hanoi, Viet Nam, 3Vietnam National Tuberculosis 
Program, National Lung Hospital, Hanoi, Viet Nam. 
e-mail: nlhuong@fhi360.org

Background and challenges to implementation: TB care 
in Vietnam was funded by the national program of tar-
geted diseases until July 2022, when funding moved to 
social health insurance (SHI). This integrated TB within 
the health system and required major policy updates. 
In Vietnam, TB care is managed at district facilities, 
but people obtain medicine at commune health sta-
tions (CHS). Many district-level TB facilities were not 
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eligible to provide SHI TB care due to their classifica-
tion as “preventive” facilities, while drug dispensing at 
community-level CHS was at risk due to unclear guid-
ance. We aimed to ensure continuous care at all levels of 
the health system.
Intervention or response: Throughout 2021, we provided 
national-level policy assistance for guidelines specifying 
SHI requirements: facility classification, staffing, service 
integration, and procedures for prescribing and dispens-
ing TB drugs. We provided technical assistance through 
2022 in seven provinces comprising provider trainings, 
facility checklists, tools, and convening meetings of 
health authorities. In December 2022 we supported the 
MoH to issue additional guidance on dispensing SHI 
covered TB drugs at CHS and coordinated local health 
and social security agencies.
Results/Impact: By July 2022, 98/99 (99%) district fa-
cilities in seven provinces met criteria and began billing 
SHI for first-line TB drugs; in the first quarter 76.2% 
(4,071/5,344) of DS-TB drugs in these provinces were 
dispensed using SHI and this rose to 84.4% (3,831/4,541) 
the following quarter. By December 2022, the remaining 
facility met criteria and dispensed TB drugs using SHI. 
Drug dispensing under SHI at commune level took more 
time and effort; four out of seven supported provinces 
were dispensing TB drugs at CHSs by year end, ranging 
from 17%-43% of CHS.

July - September 2022 October - December 2022

Province
# people 
initiating 
DS-TB 

treatment

# people 
who 

received DS-
TB drugs 
using SHI 

% of DS-
TB drugs 
dispensed 
using SHI

# people 
initiating 
DS-TB 

treatment

# people 
who 

received 
DS-TB 

drugs using 
SHI 

% of DS-TB 
drugs 

dispensed 
using SHI

An Giang 1,724 1,540 89.3% 1,295 1,157 89.3%

Can Tho 690 11 1.6% 576 336 58.3%

Dong 
Thap 687 520 75.7% 636 463 72.8%

Nghe An 565 552 97.7% 477 471 98.7%

Tay Ninh 750 600 80.0% 644 550 85.4%

Thai Binh 377 363 96.3% 377 363 96.3%

Tien Giang 551 485 88.0% 536 491 91.6%

Total 5,344 4,071 76.2% 4,541 3,831 84.4%

Table. Provision of  DS-TB drugs using social health 
insurance in 7 provinces of  Vietnam, July - December 
2022.

Conclusions: Moving TB funding to SHI is the path-
way towards sustainable universal health coverage for 
Vietnam. Support and coordination at the national and 
grassroots levels is key for continuous, accessible, af-
fordable care during a funding transition to SHI.

OA24-391-16 A strategy to engage ethnic 
minority populations in the design of TB 
education materials 

T.T. Nguyen,1 R. Forse,2,3 Y. Phan,4 T.T.T. Dong,5 
A.J. Codlin,6,3 L.N.Q. Vo,7,3 J. Malar,8 H.M. Pham,9 
V. Nguyen,10 P.H. Chuc,11 H.B. Nguyen,12 L.V. Dinh,12 
1Center for Development of Community Health Initiatives 
(CHI), Operations, Ho Chi Minh City, Viet Nam, 2Friends for 
International TB Relief (FIT), Operations, Ho Chi Minh City, 
Viet Nam, 3WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Stockholm, Sweden, 4Friends 
for International TB Relief (FIT), Programs, Ho Chi Minh 
City, Viet Nam, 5Friends for International TB Relief (FIT), 
Programs, Hai Phong, Viet Nam, 6Friends for International 
TB Relief (FIT), Monitoring and Evaluation (M&E), Ho Chi 
Minh City, Viet Nam, 7Friends for International TB Relief 
(FIT), Operations, Ha Noi, Viet Nam, 8Stop TB Partnership, 
Community & Country Support for Impact (CCS4I) Team, 
Geneva, Switzerland, 9Lai Chau Lung Hospital, Steering 
Department, Lai Chau, Viet Nam, 10Quang Nam Provincial 
Department of Health, Steering Department, Quang Nam, 
Viet Nam, 11Ha Giang Lung Hospital, Steering Department, 
Ha Giang, Viet Nam, 12National Lung Hospital, Program 
Direction Department, Ha Noi, Viet Nam. 
e-mail: thanh.nguyent@chi.org.vn

Background and challenges to implementation: Ethnic 
minority communities in Viet Nam often lack access to 
localized information sources, as many do not speak 
Vietnamese, and vernacular languages are not taught in 
schools. This can lead to healthcare access barriers.
Intervention or response: This intervention engaged four 
ethnic minorities to develop a package of TB education 
materials which could be used for advocacy, education 
and participant mobilization for active TB case finding. 
Ethnic minority communities were selected based on de-
mographic statistics and willingness of local healthcare 
facilities. 
Draft education materials in Vietnamese were shared 
with the Directors of four Provincial Lung Hospitals for 
their comments on the accuracy of the TB information. 
Clothing and background settings were developed for a 
series of cartoon characters to best reflect the communi-
ties they represent. 
Focus group discussions were conducted whereby key 
populations were asked, “Describe who this person is?” 
Based on their perceptions, the materials were modified. 
We engaged the Provincial Committees of Ethnicity Mi-
nority Affairs to finalize the content.
Results/Impact: Materials were developed for people in 
the H’mong, La Hu, Co Tu, and Gia-Rai communities. 
Final materials included a TB handbook and animated 
videos. Voice overs were completed in the vernacular 
languages by Provincial Television and Radio Stations’ 
professional broadcasters. 
These materials were then used by community advocacy 
volunteers in 49 villages in remote, mountainous com-
munities to sensitize community members about TB and 
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to refer them for TB screening. Ultimately, 20 people 
were diagnosed with TB from these referrals, leading to 
a detection rate of 8,065 per 100,000 people screened. 
This value is 45x higher than Viet Nam’s national inci-
dence rate.

Figure. The characters featured in printed and animated 
communications materials for four ethnic minority 
groups in Viet Nam.

Conclusions: Our intervention demonstrates one suc-
cessful way of engaging target populations when devel-
oping TB education materials.

OA24-392-16 The CC-TATA project and the 
use of EduClowns by the Blossom Trust to 
enhance TB awareness in Tamil Nadu, India 

M. Annapoorani,1 1Blossom Trust - NGO, CC-TATA, 
Virudhunagar, India. 
e-mail: blossomtrust@gmail.com

Background and challenges to implementation: Tuber-
culosis (TB) is a public health challenge worldwide. 
More than 90% of global cases and deaths occur in the 
developing world and India has the highest burden of 
TB. Despite being an infectious disease, Tuberculosis 
represents the biological expression of strong social in-
equalities in the country. Lack of formal health services 
and social support, malnutrition, and pollution expose 
high numbers of people to infection, progression to dis-
ease and late or inappropriate diagnosis.
Intervention or response: Blossom Trust, a leading 
NGO working in the area of TB eradication, works on 
the CC-TATA project focusing on TB-affected commu-
nities among three districts in Madurai - Tamil Nadu. 
It targets socially and economically marginalised people 
infected or affected by the disease. 

The project objective is to create a civil society network 
on TB to transform disease response at the national level 
by amplifying community voices to foster more inclusive 
and stigma-free access to health services. In this frame-
work, community engagement is one of the key-factors 
for the project. During World TB Day 2022, Blossom 
organised EduClown Theatre Performances in three vil-
lages in Madurai District. 
The EduClowns are non-professional actors, coming 
from the communities and affected by TB. Dressed up as 
clowns, they provided information about TB symptoms, 
treatment and nearby treatment facilities to the public.
Results/Impact: More than 1000 people participated 
in the programme, including high-society members. TB 
messages were disseminated and the performances had 
a great impact on the targeted communities. The activi-
ties were recognized at the state and national level and 
District NTEP supported Blossom to implement all the 
planned activities.
Conclusions: Through the activities, Blossom team uses 
advocacy as a tool to demand the rights of TB patients 
and engages prominent stakeholders in the process. In 
this way, Blossom has contributed to the outlined output 
of mobilising and empowering TB communities.

OA25 Breaking down silos: Bidirectional 
TB and COVID screening 

OA25-393-16 Reducing missed  
opportunities in strengthening TB  
awareness in communities: leveraging 
COVID-19 vaccination campaigns in Taraba 
State, Nigeria 

C. Igwetu,1 S. Useni,1 C. Chikwe-Ihezue,1 
B. Odume,1 C. Anyaike,2 1KNCV Nigeria, Technical 
Department, Federal Capital Territory Abuja, Nigeria, 
2National Tuberculosi, Leprosy and Buruli Ulcer Control 
Programme, Public Health, Wuse, Nigeria. 
e-mail: cigwetu@kncvnigeria.org

Background and challenges to implementation: The 
lack of awareness for Tuberculosis and poor health 
seeking behavior are the key drivers of TB transmission 
in communities. The 2012 National TB prevalence sur-
vey report states that the TB prevalence rate of over 80% 
was due to low community awareness about TB services. 
The COVID-19 pandemic brought a lot of investment 
opportunities especially in community structures to 
improve vaccination campaigns. The vaccination cam-
paigns provided an opportunity to increase TB disease 
awareness, screening and testing for TB. This paper 
aims to show how TB screening increased during the 
COVID-19 vaccination campaigns.
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Intervention or response: In 2022, the USAID funded 
GLOVAX COVID19 vaccination project under KNCV 
Nigeria piloted a community-based intervention where 
health workers go to rural communities to administer 
COVID 19 vaccines. During such campaigns, an inte-
grated service approach model was introduced where 
social mobilization, and community awareness on 
emerging health concerns were prioritized. We leveraged 
on this to strengthen the awareness of TB and even more 
importantly, TB screening & services.
Results/Impact: The chart below shows a significant in-
crease in the percentage of TB screening in Taraba state 
Nigeria.

Conclusions: TB on-the-spot screening awareness is an 
essential service that should be maintained during pub-
lic health campaigns to help find more missing TB cases 
and reaching the overall aim of curbing the spread of TB 
and the impact of the disease on individuals and com-
munities.

OA25-394-16 Leveraging active TB  
case-finding using the Wellness-on-Keke 
intervention in the community to improve 
COVID-19 vaccine uptake in Nigeria 

A. Babayi,1 C. Chikwe-Ihezue,1 A. Kewa,1 S. Useni,1 
B. Odume,1 R. Eneogu,2 1KNCV Nigeria, Technical and 
Program Management, FCT, Abuja, Nigeria, 2USAID 
Nigeria, HIV/AIDS and TB Office, FCT, Abuja, Nigeria. 
e-mail: aminubabayi@gmail.com

Background and challenges to implementation: In 
March 2020, WHO announced the COVID-19 pan-
demic, and that marked the beginning of a new normal 
way of life. In 2022, KNCV Nigeria received a USAID 
grant to improve COVID-19 vaccination uptake among 
targeted populations in seven TB LON 1 & 2 Project 
supported states. The integrated TB/COVID-19 WoK 
intervention was introduced to efficiently cover hard-
to-reach difficult-terrain areas. This abstract assesses 
opportunities provided by innovative community-based 
hard-to-reach TB program interventions to improve CO-
VID-19 vaccination uptake with minimal cost.

Intervention or response: The TB/COVID-19 WoK in-
tervention involves the deployment of a one-stop-shop 
vehicle (tricycle) with an AI-enabled portable digital 
x-ray for TB screening and a Truenat platform for TB 
diagnosis. The WoK also contains a solar-powered vac-
cine carrier, relevant consumables for COVID-19 vacci-
nation, and a first aid kit. From October 2022 to January 
2023 every week, the WoK team goes to hard-to-reach & 
difficult terrain areas to provide the integrated services 
it renders, such as BP monitoring, serum glucose, and 
malaria testing, & dispensing over-the-counter medi-
cines when available. Data from the field are captured 
on paper-based tools & electronically transferred via 
google forms daily when the team returns to where the 
internet is available.
Results/Impact: The WoK intervention contributed 
7,199 more vaccinations to the overall effort. This ac-
counts for a 1% contribution of 719,371 vaccinations 
from various interventions including Community-based 
outreaches, Fixed sites & Mass vaccination sites. The 
same WoK intervention identified 1,811 presumptive 
TB, with 100% evaluation linkage and a TB yield of 
25% in October – December 2022.

Conclusions: The WoK intervention can be a useful tool 
to provide integrated point-of-care TB services, includ-
ing COVID-19 vaccination in a cost-efficient manner, es-
pecially in hard-to-reach or rural areas. There are more 
opportunities to provide expanded medical services 
such as surveillance and control of non-communicable 
diseases like hypertension & diabetes using the WoK in-
tervention.

OA25-395-16 Implementation of integrated 
mobile case-finding for TB, HIV and 
COVID-19 in rural mining communities in 
Ghana 

N.K. Quakyi,1 E. Sam,1 G. Adjei,1 R. Gockah,2 
R. Peregrino,1 Y. Adusi-Poku,2 J. Anaman,1 R. Osih,3 
1The Aurum Institute, International Projects Operations, 
Accra, Ghana, 2Ghana Health Service, National 
Tuberculosis Programme, Accra, Ghana, 3The Aurum 
Institute, Executive Office, Johannesburg, South Africa. 
e-mail: nquakyi@auruminstitute.org

Background and challenges to implementation: The 
COVID-19 pandemic disrupted health service deliv-
ery in Ghana, making it necessary to adopt innovative 
strategies, including the integration of COVID-19 test-
ing with diagnostic services for other respiratory dis-
eases and comorbidities. We describe results of an in-
tegrated case finding approach for COVID-19, TB, and 
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HIV in rural Ghana leveraging existing mobile testing 
infrastructure of the National Tuberculosis Programme 
(NTP) to expand access to quality diagnostics to remote 
mining communities.
Intervention or response: We deployed a mobile clinic 
to implement simultaneous screening and testing for 
TB, HIV and COVID-19 across 58 mining communities 
in the Western, Eastern and Ashanti Regions of Gha-
na between October 2022 and March 2023. High-risk 
community members and those experiencing presump-
tive symptoms, targeted through focused demand gen-
eration by district health officials, first underwent inte-
grated symptom screening for TB, HIV and COVID-19 
using a standardized checklist collaboratively developed 
with the NTP. 
Clients were subsequently screened for TB using on-
board digital x-ray and CAD4TB, with GeneXpert 
testing for clients meeting symptom-based criteria or 
CAD4TB > 60. Antigen-detecting rapid diagnostic tests 
were used for COVID-19 and HIV testing. Clients with 
positive diagnoses were linked to confirmatory testing 
(HIV) or care at district hospitals.
Results/Impact: Overall, we reached 5475 individu-
als; 5409 (98.79%), 4971 (90.79%), and 5208 (95.12%) 
completed screening and testing for TB, HIV, and CO-
VID-19, respectively. We identified 104 COVID-19 cases 
and 109 HIV infections, 30 of which were previously 
diagnosed. Sputum samples were collected from 596 
(11.02%) clients, yielding 36 MTB+ cases. Client’s age 
was inversely correlated with odds of positive diagno-
ses for all 3 conditions (p<0.001), while relative risk of 
MTB+ diagnosis was 65.64% lower for males [95% CI: 
58.80% - 71.34%, p<0.001].
Conclusions: The deployment of integrated diagnostic 
services proved effective in identifying cases of TB, HIV, 
and COVID-19, partly owing to germane symptom pre-
sentations, and may benefit similar resource-limited set-
tings.

OA25-396-16 Bi-directional screening 
strategies for TB and COVID-19 in Nigeria 
and the Philippines: case studies of two best 
practices 

D. Jerene,1 L. de Groot,1 B. Tasca,1 S. Useni,2 
U. Osuoji,2 J. Timbo,3 B. Odume,2 E. Wandwalo,4 
G. Mustapha,1 D. Lekharu,4 A. Gebhard,1 1KNCV 
Tuberculosis Foundation, Division of TB Elimination and 
Health Systems Innovation, The Hague, Netherlands, 
2KNCV Nigeria, Country Office, Abuja, Nigeria, 
3KNCV Tuberculosis Foundation, TB Elimination and 
Health Systems Innovation, Manila, Philippines, 
4The Global Fund, Tuberculosis, Geneva, Switzerland. 
e-mail: degu.dare@kncvtbc.org

Background: Given the commonalities between TB and 
COVID-19, integrated managed is proposed as a strat-
egy to mitigate the pandemic’s negative impact on TB 
care. We assessed the facilitators and barriers of imple-
menting and scaling up integrated screening in Nigeria 
and the Philippines.
Design/Methods: We conducted two case studies in Ni-
geria and Philippines between August-December 2022. 
We selected one project from each country for in depth 
analysis of both qualitative and quantitative data. Qual-
itative data sources included a desk review of guidelines, 
standard operating procedures, project reports, peer-
reviewed publications, and in-depth interviews with 20 
stakeholders. We used routine project data for the quan-
titative analysis.
Results: In Nigeria, the pilot screening of 1,931 people 
(900 males and 1,028 females) in the Kano State yielded 
three people with TB and 183 people tested positive for 
SARS-COV-2, and 12 had HIV. During scale-up in Imo 
State, 11 TB and 59 COVID-19 cases were identified af-
ter screening 1767 and 1798 persons respectively. In the 
Philippines, of 3,729 and 3743 people screened, 37 and 
38 people were tested positive for TB and COVID-19 re-
spectively. The numbers needed to screen (NNS) and test 
(NNT) were 101 and 13 respectively in swabbing facili-
ties. In isolation wards, the yield rate was 2.7%, and the 
NNS and NNT equal, 36.
The momentum of urgency created by the COVID-19 
pandemic, commitment of the local leadership, simi-
larities of disease manifestations, trainings and logis-
tic support, digital technologies and efficiencies gained 
through multi-disease screening facilitated implementa-
tion. Competing priorities, security concerns, fear of 
testing positive, low participation of clients, and short-
age of trained personnel were some of the challenges.
Conclusions: Bi-directional screening for COVID-19 
and TB is a high yield strategy that should be considered 
for further scale-up. The experience can be leveraged to 
address the growing challenges of non-communicable 
diseases and broader pandemic preparedness challenges.
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OA25-397-16 Implementation of  
bidirectional screening for COVID-19  
and TB to increase TB case-finding in  
the context of the COVID-19 pandemic  
in Lao PDR 

S. Suthepmany,1 P. Xangsayarath,2 S. Siphanthong,1 
S. Chanmongkhoun,3 T. Taleng,3 B. Soonthornsata,3 
G. Young,3 S. Nalongsack,4 K. Sayasinh,5 M.R. Rioja,6 
A. Tracy,3 B. Khamphaphongphane,2 1Ministry 
of Health of Lao PDR, National Tuberculosis Control 
Center, Vientiane, Lao People’s Democratic Republic, 
2Ministry of Health of Lao PDR, National Center for 
Laboratory and Epidemiology, Vientiane, Lao People’s 
Democratic Republic, 3Clinton Health Access Initiative, Lao 
PDR, Vientiane, Lao People’s Democratic Republic, 4Ministry 
of Health of Lao PDR, Champasack Provincial Hospital, 
Pakse, Lao People’s Democratic Republic, 5Ministry of 
Health of Lao PDR, Salavan Provincial 
Hospital, Salavan, Lao People’s Democratic Republic, 
6Clinton Health Access Initiative, Global Diagnostics 
Team, Boston, United States of America. 
e-mail: sakhone_sntc@yahoo.com

Background and challenges to implementation: TB 
testing in Lao PDR fell 31% from 2020 to 2021, largely 
due to pandemic interruption of active case finding and 
other testing services. 
The introduction of antigen rapid tests (AgRDT) in 
2022 expanded COVID-19 testing to all health facilities, 
but patients testing negative for COVID-19 were often 
sent home without further assessment or care. 
A growing body of evidence pointing to the relationship 
between COVID-19 and TB, including similarity of 
symptoms, shared co-morbidities/behaviours, and TB 
as a risk factor for severe COVID-19, suggested that a 
more intensive intervention was required.
Intervention or response: Lao PDR designed and rolled 
out bidirectional screening to increase TB testing and 
case finding in eleven hospitals across two provinces 
starting September 2022. 
All patients were screened at key entry points using a 
checklist of COVID-19 and TB symptoms (n=6,156). 
Patients meeting the COVID-19 case definition were 
tested using AgRDT. Those meeting the TB case 
definition were tested using GeneXpert. 
All patients with a confirmed diagnosis were linked to 
appropriate care. Select patients testing negative for 
COVID-19 and TB, but suffering from severe respiratory 
symptoms, were tested using the Xpert Xpress SARS-
CoV-2/Flu/RSV (4plex). 
Workflows were unique to each hospital, collaboratively 
developed to accommodate hospital infrastructure and 
protocols, and revised in a continuous improvement 
process in response to operational findings.
Results/Impact: In pilot sites, TB tests increased 31% 
and TB cases found increased 55% above pre-pandemic 
levels (Sept22-Jan23 versus Sept20-Jan21) [Figure 1]. 
COVID-19 testing only decreased by 32% in pilot sites 
(Aug22 to Feb23), versus a 79% decrease nationally.

Total costs were estimated to be $68,000, primarily from 
pre-existing infrastructure (58%, $39,500), with addi-
tional costs (42%, $28,500) for start-up (trainings, su-
pervision) and commodities (AgRDT, 4plex).

Figure 1. TB testing numbers in all pilot sites for 
the intervention period Sept 2022 to Jan 2023, and 
corresponding historical periods (Sept 20 - Jan 21 and 
Sept 21 - Jan 22).

Conclusions: Bidirectional screening is a low-cost inter-
vention that relies primarily on existing infrastructure 
and offers an opportunity to sustain COVID-19 testing 
and increase TB case finding.

OA25-398-16 TB and COVID-19 bi-directional 
screening is one way of improving TB case 
detection efforts and notifications in the 
COVID-19 era 

K. Banda,1 H. Kanyerere,2 L. Chigwenembe,3 
M. Mmanga,2 H. Chafulumira,2 J. Mpunga,2 
K. Mbendera,2 1Malawi, National Tuberculosis and 
Leprosy Elimination Program, Blantyre, Malawi, 2Malawi 
Ministry of Health, National Tuberculosis and Leprosy 
Elimination Program, Lilongwe, Malawi, 3Malawi Ministry 
of Health, Quality Management Office, Blantyre, Malawi. 
e-mail: hkanyerere@gmail.com

Background and challenges to implementation: The 
covid-19 pandemic had major impact on TB case-de-
tection efforts and notifications in Malawi and in South 
West Zone (SWZ) in particular. Number of presump-
tive and confirmed TB patients in SWZ decreased from 
44,672 to 30,839; and from 6,150 to 5,188 between 2019 
(pre-covid-19 period) and 2020 (during covid-19) re-
spectively.
Intervention or response: As one way of improving the 
gains lost during to covid-19 period, SWZ of National 
TB and Leprosy Elimination Program (NTLEP), with 
funding from Global Fund, conducted a 4-days training 
in TB and Covid-19 bi-directional screening. The train-
ing targeted different cadres of health care workers in 
9 high-volume TB sites to implement TB and Covid-19 
screening. The training aimed at equipping participants 
with knowledge and skills of screening patients for both 
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TB and Covid-19 on entry to health facility using symp-
tomatic screening. Implementation started in June, 2022 
in all sites.
Person with presumed TB or Covid-19 or both were 
registered in an improvised TB/Covid register and upon 
laboratory investigation(s), a final diagnosis of either 
TB or Covid-19 or both was made or ruled out. All pa-
tients diagnosed were linked to treatment. 
We, therefore, analyzed presumptive and confirmed TB 
patients registered from 1stJuly-31stDecember, 2022 from 
all implementation sites. Existing data for 2021 from the 
same sites was used as a control.
Results/Impact: The number of presumptive TB pa-
tients from the 9 sites increased from 5,178 in July-
December 2021 to 7,106 in July-December 2022 (37% 
increase). Similarly, number of notified TB patients in-
creased from 1,041 to 1,172 in the same periods (11% 
increase).
Conclusions: Implementation of TB and Covid bi-direc-
tional screening can greatly improve TB case detection 
and notification in the era of Covid-19 in resource lim-
ited settings like Malawi. NTLEP needs to put in place 
measures to implement similar interventions during any 
pandemics that may have an impact on TB case detec-
tion efforts.

OA25-399-16 COVID-19 vaccination during a 
market storm: an opportunity for improving 
TB case-finding in Southwestern State, 
Nigeria 

S. Akingbesote,1 A. Agbaje,1 O. Daniel,1 
R. Eneogu,2 P. Dakum,1 C. Mensah,1 D. Nongo,2 
O. Ajayi,3 O. Oyelaran,2 D. Ilesanmi,1 A. Oyebamiji,4 
O. Adedayo,1 1Institute of Human Virology, Clinical 
(TBHIV), Abuja, Nigeria, 2USAID Nigeria, Clinical (TBHIV), 
Abuja, Nigeria, 3Society for Family Health, Community, 
Abuja, Nigeria, 4Oyo State Tuberculosis, Leprosy and Buruli 
Ulcer Control Program, Public Health, Ibadan, Nigeria. 
e-mail: odaniel@ihvnigeria.org

Background and challenges to implementation: The CO-
VID-19 pandemic has caused significant disruptions to 
routine healthcare services, including tuberculosis (TB) 
case finding, diagnosis, and treatment. The importance 
of curbing the pandemic justifies the focus of resources 
on vaccination, however, finding TB cases should not 
be placed on hold. The two infectious diseases require 
prompt attention and infusing the two processes provid-
ed an opportunity for TB screening. This paper aimed to 
assess the impact of COVID-19 vaccination on TB case 
finding in Oyo State.
Intervention or response: In Oyo State, Nigeria, the CO-
VID-19 vaccination team carried out outreaches in the 
markets and other large gatherings. Screening outreach 
was carried out in 21 communities from 1st August to 
11th August 2022. All individuals provided with the CO-
VID-19 vaccine were simultaneously screened for TB 

using WHO TB symptomatic method. Sputum samples 
were collected from presumptive TB individuals identi-
fied for laboratory diagnosis while those who could not 
produce sputum samples were referred for Chest Xray.
Results/Impact: A total of 6379 people were screened, 
from which 774 were presumptive. All presumptive 
evaluated for TB. Sixty-one positive TB cases were diag-
nosed and 98.4% (60) of them were placed on TB treat-
ment.
Conclusions: The COVID-19 vaccination campaign pro-
vided an opportunity to improve TB case finding in Oyo 
State. We recommend that TB programs leverage the ex-
isting vaccination programs to enhance TB case finding 
as the intervention demonstrated an increase in TB case 
finding as a result of the COVID-19 vaccination.

OA25-400-16 yield of integrated TB 
screening at COVID-19 care and prevention 
events in Viet Nam 

H.B. Nguyen,1 L.P. Nguyen,2 N.T.T. Nguyen,3 
T.T.T. Dong,4 Q.H. Vu,5 H.T. Truong,1 L.V. Dinh,1 
R. Forse,6,7 A.J. Codlin,8,7 L.N.Q. Vo,9,7 1National 
Lung Hospital, Program Direction Department, 
Ha Noi, Viet Nam, 2IRD VN, Programs, Ha Noi, Viet Nam, 
3Friends for International TB Relief (FIT), Programs, Ho 
Chi Minh City, Viet Nam, 4Friends for International TB 
Relief (FIT), Programs, Hai Phong, Viet Nam, 5National 
Lung Hospital, Program, Ha Noi, Viet Nam, 6Friends 
for International TB Relief (FIT), Operations, Ho Chi 
Minh City, Viet Nam, 7WHO Collaboration Centre on 
Tuberculosis and Social Medicine, Karolinska Institutet, 
Department of Global Public Health, Stockholm, Sweden, 
8Friends for International TB Relief (FIT), Monitoring and 
Evaluation (M&E), Ho Chi Minh City, Viet Nam, 9Friends for 
International TB Relief (FIT), Operations, Ha Noi, Viet Nam. 
e-mail: lan.nguyen@tbhelp.org

Background: Viet Nam’s fourth wave of the COVID-19 
pandemic led to a sharp spike in the number of infec-
tions and deaths. The government responded with strict 
lockdowns and substantial repurposing of TB care in-
frastructure, raising insuperable access barriers for peo-
ple with TB.
Design/Methods: Between 2021-Q3 and 2022-Q2, the 
National TB Program and Friends for International 
TB Relief (FIT) advocated and coordinated with five 
provincial health authorities to integrate TB screening 
activities into COVID-19 quarantine centers and vacci-
nation sites. All attendees at these sites were screened 
using AI-supported chest X-ray (CXR) interpretation, 
followed by testing with the Xpert MTB/RIF Ultra assay. 
Individuals diagnosed with TB were linked to care at the 
provincial lung hospitals.
Results: 49,000 persons (53.5% female) underwent 
CXR screening and sputum was tested from 4.1% 
(2,025/49,000) of participants. The events detected 132 
persons with bacteriologically-confirmed TB and an-
other 44 individuals were clinically diagnosed. 90.3% 
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(159/176) were initiated on treatment. The TB detection 
rate was 359/100,000, which was comparable to Viet 
Nam’s estimated prevalence rate (322/100,000). Disag-
gregated by sex, the rates were 654/100,000 among men 
and 103/100,000 among women. This male-to-female 
ratio (MFR) of 6.3 was substantially higher than the 
MFR of 4.0 measured on the prevalence survey and the 
MFR of 2.5 among notified TB patients in Viet Nam.

Conclusions: The rate of persons with TB detected dur-
ing integrated screening events was similar to the preva-
lence survey, likely due to the broad cross-section of so-
ciety encountered at the COVID-19 care and prevention 
sites. Nevertheless, this intervention offered the only 
avenue for individuals with TB to be found and treated 
during these lockdowns and provides a blueprint for 
continuity of care in future pandemics. The substantial-
ly higher rate of men with TB may also offer a strategy 
to reach more of the missing men with TB.

OA26 Lessons learnt from the use of new 
technologies for TB prevention and care 

OA26-401-16 Programme benefits of using a 
localised performance tracker at the start of 
a project: TB-HIV integrated services in Lagos 
State, Nigeria 

D. Ekpo,1 A. Babayi,2 B. Odume,3 C. Umeh,4 
J. Mbah,4 M. Omololuoye,4 O. Kanu-Oji,5 
M. Ikpeme,6 O. Boniface,7 R. Eneogu,8 O. Igboelina,8 
D. Ogundehin,8 1KNCV Nigeria, TB/HIV, Lagos, Nigeria, 
2KNCV Nigeria, HIV/AIDS & TB, Abuja, Nigeria, 3KNCV 
Nigeria, Director, Abuja, Nigeria, 4Heartland Alliance 
LTD/GTE (HALG), Program Management, Lagos, Nigeria, 
5Heartland Alliance LTD/GTE (HALG), Strategic Information, 
Lagos, Nigeria, 6Heartland Alliance LTD/GTE (HALG), 
Prevention, Care and Treatment, Lagos, Nigeria, 7Heartland 
Alliance LTD/GTE (HALG), Directorate, Abuja, Nigeria, 
8United State Agency for International Development 
(USAID), Office of HIV/AIDS & TB, Abuja, Nigeria. 
e-mail: dekpo@kncvnigeria.org

Background and challenges to implementation: Once 
project implementation starts, it is sometimes difficult 
to start monitoring performance and achievement at 
the initial time due to unavailability of data, which is as 

result of unstable database and unavailability of tools 
for reporting. The implication is that, as the project 
progresses, we see that challenges and gaps that would 
have been identified early and closed immediately tend 
to pose a big problem for the project. There is need to 
create a local system where one can routinely monitor 
progress and achievement once implementation starts, 
and while waiting for a more stable database and report-
ing tools.
Intervention or response: In April 2022, KNCV Nigeria 
under ACE 6 project developed a localized performance 
tracker to monitor TB/HIV integrated services across 11 
LGAs in Lagos State, Nigeria. Field staff were trained 
on how to use the tracker and tracker was deployed to 
55 supported facilities. The tracker was populated from 
facility registers by project facility ad hoc staff and sent 
back to State team for collation and review on weekly 
basis. Data was generated and reported using the excel-
based weekly tracker.
Results/Impact: Comparing TB/HIV data 6 months be-
fore tracker was introduced and 6 months after, there 
was a massive increase in performance across all TB/
HIV indicators as seen in (fig 1) below:

Fig 1: TB/HIV achievement before and after tracker 
introduction.

Conclusions: An increased performance is seen across 
all the TB/HIV indicators due to the routine monitor-
ing of data using the localized TB/HIV tracker. The in-
troduction of the tracker helped in timely identification 
and closing of gaps, development of strategies to im-
prove performance, review of achievement and feedback 
to field staff.
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OA26-402-16 Role of patients’ support 
package on pre-treatment loss to follow-up 
among patients with drug-resistant TB in 
Afghanistan 

S.M. Sayedi,1 A. Hamim,1 G.Q. Qader,2 
G. Sadeq Yaqubi,2 E. Mayar,2 P.M. Paya,2 P.G. Suarez,3 
1Urban Health Initiative Project, Management Sciences 
for Health, Kabul, Afghanistan, 2Urban Health Initiative 
Project, Jhpiego Corporation, Kabul, Afghanistan, 
3Urban Health Initiative Project, Management Sciences 
for Health, Virginia, United States of America. 
e-mail: saidsayedi@msh.org

Background and challenges to implementation: Pre-
treatment lost to follow-up (PTLFU), and dropout after 
diagnosis before treatment registration is a major gaps 
in tuberculosis (TB) care in Afghanistan. Centralized 
drug-resistant (DR) -TB services, economic factors, 
long travel times from hard-to-reach areas, weak refer-
ral systems, and cultural barriers all reduce adherence to 
treatment enrollment in programmatic management of 
drug-resistant TB (PMDT) sites. Researchers used rou-
tine data to assess the role of patient support in PTLFU 
in Afghanistan
Intervention or response: In 2022, with the support of 
the United States Agency for International Develop-
ment’s Urban Health Initiative project, the National 
Tuberculosis Program (NTP) began the implementation 
of patient support packages including local transport, 
food baskets, and initial lab exam costs for DR TB pa-
tients. The activity was coordinated with all GeneXpert 
sites and health facilities to refer people after being di-
agnosed as Rifampicin Resistant (RR)/DR-TB cases to 
PMDT sites. A WhatsApp group network was estab-
lished among all GeneXpert sites to inform provincial 
teams and PMDT staff to track the people with TB and 
inform them about the availability of support packages 
before they were referred to PMDT sites for treatment 
enrollment.
Results/Impact: In 2021, 459 DR-TB cases were diag-
nosed in Afghanistan; 392 (85.7%) of them enrolled for 
treatment in five PMDT sites and 67 (15%) were pre-
treatment lost to follow-up. 
In 2022, 639 DR-TB cases were diagnosed in the Gen-
eXpert sites, 596 (93%) of them enrolled for treatment 
and only 43 (6.7%) lost to follow-up before starting the 
DR-TB treatment.
Loss to follow-up during the treatment was 14 % until 
the end of 2021 and 12% until the end of 2022 (Table 1).

Years Total RR/multi 
DR-TB cases

Total cases 
enrolled PTLFU rate Lost to follow-up 

during treatment
2018 452 327 28% 21%
2019 486 396 19% 19%
2020 442 348 21% 17%
2021 459 392 15% 14%
2022 639 596 7% 12%

Table 1: Trend of  DR-TB cases diagnosed vs treatment 
enrollment in Afghanistan (2018-2022) and PTLFU.

Conclusions: Patient support packages significantly re-
duced PTLFU and increased adherence to enrollment. 
Treatment was significantly improved by providing this 
package and close coordination with GeneXpert sites.

OA26-403-16 Benchmarks for TB control 
that incorporate routine whole-genome 
sequencing 

X. Zhang,1,2 E. Martinez,3,2 C. Lam,4,2 T. Crighton,5 
E. Sim,2,4 M. Gall,2,5 E. Donnan,6 B. Marais,2,1 
V. Sintchenko,4,1,2,5 1Centre for Research Excellence in 
Tuberculosis (TB-CRE), Centenary Institute, Sydney, New 
South Wales, Australia, Centre for Research Excellence in 
Tuberculosis (TB-CRE), Centenary Institute, Sydney, New 
South Wales, Australia, Sydney, Australia, 2The University 
of Sydney, Sydney Infectious Diseases Institute (Sydney ID), 
Sydney, Australia, 3The University of Sydney, Centre for 
Infectious Diseases and Microbiology-Laboratory Services, 
Westmead Hospital, Western Sydney Local Health District, 
Sydney, New South Wales, Australia, Sydney, Australia, 
4The University of Sydney, Centre for Infectious Diseases 
and Microbiology-Public Health, Sydney, Australia, 
5Clinical Pathology and Medical Research, NSW Health 
Pathology, NSW Mycobacterium Reference Laboratory, 
Sydney, Australia, 6Health Protection NSW, New South 
Wales Tuberculosis Program, Sydney, Australia. 
e-mail: x.zhang@centenary.org.au

Background: Routine whole genome sequencing of My-
cobacterium tuberculosis has been implemented with 
increasing frequency. However, its value for enhanced 
tuberculosis (TB) control and novel benchmarks to as-
sess this, have not been explored.
Design/Methods: We analysed routine sequencing 
data of culture-confirmed TB cases notified between 
1st January 2017 and 31st December 2021 in New South 
Wales, Australia. Genomic surveillance included drug-
resistance conferring mutations and evidence of local 
TB transmission, defined by single nucleotide poly-
morphism (SNP) clustering over a variable (0-25) SNP 
threshold.
Results: M. tuberculosis sequences from 1831 patients 
were analysed, representing 64.8% of all notified TB 
cases and 96.2% of culture-confirmed cases. Genotypic 
drug susceptibility testing (DST) was highly concordant 
with phenotypic DST, facilitated surveillance of drug re-
sistance mutations and provided a 6.6% ‘value add’ for 
antimycobacterial resistance detection. Beijing strains 
were more likely to be drug resistant (p=0.04) and lo-
cally transmitted if drug resistant (p=0.01). The appli-
cation of a traditional 5-SNP cluster threshold identified 
62 clusters with 183 clustered cases and an estimated 
rate of recent transmission (RRT) of 6.8%. Of these 
clustered cases 104/183 (56.8%) had 0 SNP differences, 
which is highly indicative of person-to-person transmis-
sion. A lineage-specific 5-year cluster assessment pro-
vided a comprehensive overview of recent transmission 
within Australia.
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Figure: All M. tuberculosis transmission clusters* 
identified over the 5-year study period. Y-axis 
indicates the study year (2017-2021) and the X-axis the 
sequential clusters identified in that year.
*Using a five single nucleotide polymorphism (SNP) distance 
cut-off; programmatically the focus should be on larger and/
or multi-year clusters that indicate failed containment.

Conclusions: Routine WGS offers an opportunity to 
implement new benchmarks for TB control, such as us-
ing a rolling 5-year cluster assessment, as an indicator 
of effective epidemic containment. Genomic DST also 
provides valuable information for clinical care and drug 
resistance surveillance.

OA26-404-16 Using drug sales data to 
estimate the number of TB cases managed 
by the private healthcare sector in India 

C.-C. Ku,1 N. Arinaminpathy,1 K. Rade,2 R. Rao,3 
1Imperial College London, School of Public Health, London, 
United Kingdom of Great Britain and Northern Ireland, 
2World Health Organization, Country Office for India, New 
Delhi, India, 3Government of India, Central TB Division, 
Ministry of Health & Family Welfare, New Delhi, India. 
e-mail: cku@ic.ac.uk

Background: In countries with a strong private health-
care sector, it is important to estimate the number of pa-
tients managed by this sector. In the absence of universal 
notification, a key source of evidence is commercial data 
for the volume of anti-TB drugs sold through the pri-
vate sector: if this volume in a given year is V, then the 
number of TB patients N is: N = Vp/d, where p is the 
proportion of patients receiving TB treatment who gen-
uinely have TB (the ‘positive predictive value’, or PPV, 
of receiving private TB treatment), and d is the average 
duration of treatment in the private sector. 
However, a major challenge is that both p and d are typ-
ically unknown. In India, data from a recent national 
prevalence survey now provides an opportunity to esti-
mate these key unknowns.
Design/Methods: We developed a Bayesian model of 
TB care, distinguishing the public sector; the notify-
ing private sector; and the non-notifying private sector. 
We fitted the model to data from the prevalence survey; 

national-level data for the volume anti-TB drugs sold in 
the private sector; and notifications. Using this model, 
we sought to estimate the key parameters p and d de-
scribed above.
Results: In India, model estimates suggest that the av-
erage duration of TB treatment in the private sector is 
13.4 months (95% CrI 5.0 – 22.3) and the PPV of private 
sector diagnosis is 59% (95% CrI 24 – 84). Applied to 
recent drug sales data, these estimates suggest that in 
2019, 1.0 (95% CrI 0.7 – 1.3) million people with TB 
received treatment in the private sector (see Figure).

Conclusions: While estimates may vary by country, our 
analysis shows how prevalence survey data can be com-
bined with drug sales data, to estimate key parameters 
for monitoring the TB caseload being managed by the 
private sector through time.
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OA26-405-16 Strengthening the laboratory 
network: A demonstration of the DataToCare 
laboratory connectivity solution strategy in 
the Philippines 

L. Coprada,1 N. Marquez,1 P.A. Gargantiel,1 
M. Silva,1 E.K. Dumpit,2 C. Toledo,3 
M.C.A. Buenaagua,4 A. Gutierrez,5 D.M. Gaviola,6 
T. Bernas,7 R. Basilio,8 S. Guirgis,1 1Family Health 
International 360 - Philippines, TB Innovations and 
Health Systems and Strengthening Project, Makati 
City, Philippines, 2Department of Health, Metro Manila 
Center for Health Development, Mandaluyong, 
Philippines, 3Department of Health, Central Luzon Center 
for Health Development, San Fernando, Philippines, 
4Department of Health, Calabarzon Center for Health 
Development, Quezon City, Philippines, 5Department 
of Health, Knowledge Management Information and 
Technology Services, Manila, Philippines, 6Department of 
Health, National TB Control Program, Manila, Philippines, 
7Family Health International 360, Asia Pacific Regional 
Office, Makati, Philippines, 8Research Institute for 
Tropical Medicine, National Tuberculosis Reference 
Laboratory, Muntinlupa, Philippines. 
e-mail: LCoprada@fhi360.org

Background and challenges to implementation: Labora-
tories play an important role in diagnosing TB in the 
Philippines by providing fast and accurate diagnostic 
test results using Xpert MTB/Rif. Challenges include 
limited accessibility, delayed test result release, and late 
reporting which lead to delay in treatment initiation. 
To boost ongoing efforts of case finding activities and 
strengthen the laboratory network of the Department 
of Health (DOH)-National TB program (NTP), key 
stakeholders adopted laboratory connectivity solutions 
(LCS) in Xpert laboratories of the three biggest regions 
of the country.
Intervention or response: From June 2020 to October 
2021, DataToCare (DTC) was installed in 49 Xpert 
laboratories and the Research Institute for Tropical 
Medicine-National TB Reference Laboratory. Training 
was conducted among super-users and data managers 
on the installation, access, and interpretation of data on 
the web. A series of orientations and job aids were devel-
oped for healthcare providers to increase understanding 
of the system. A DOH issuance was disseminated, and 
joint monitoring to sites was conducted by USAID’s TB 
Innovations and Health System Strengthening together 
with regional/provincial authorities to solicit participa-
tion and ensure guideline compliance.
Results/Impact: Baseline turnaround-time from collec-
tion of specimens to initiation of treatment was 5.9 days 
(p=0.1763) which is within NTP recommended TAT of 
7 days. When LCS was introduced, TAT significantly de-
creased to 4 days in 2021 (p=<0.0001) and 4.7 days in 
2022 (p=0.0089). Real-time notification of results was 
same day in most sites, but variation was noted from 
release of results to initiation of treatment due to geo-
graphic and network challenges. While the healthcare 

provider was immediately notified through the LCS, de-
lay from release of results to initiation of treatment was 
noted in sites with patients in far-flung areas.

TAT from collection of specimen to 
initiation of treatment Baseline 2021 2022

Mean+ SD 5.91 + 4.28 4.03 + 3.18 4.7 + 5.13

Min (in days) 1 1.5 within the day

Max (in days) 17.5 14 23

p-value 0.1763 <0.0001 0.0089

Conclusions: TAT from release of results to treatment 
initiation can be improved with introduction and utili-
zation of DTC for GeneXpert. LCS allows real time sur-
veillance and monitoring by program managers.

OA26-406-16 The involvement of the 
national health insurance body to increase 
TB case notification in Indonesia 

T.T. Pakasi,1 I. Pambudi,2 N. Badriyah,1 S. Sulistyo,1 
A.A. Lestari,1 K. Pratiwi,1 D.P. Pramesti,1 L. Devega,1 
N.I. Amalia,1 A.A. Mailana,1 A.B. Wicaksono,3 
1Ministry of Health of the Republic of Indonesia, 
National Tuberculosis Program, South Jakarta, Indonesia, 
2Ministry of Health of the Republic of Indonesia, 
Directorate Communicable Disease Control and 
Prevention, Jakarta, Indonesia, 3STAR Project/USAID, 
Technical, South Jakarta, Indonesia. 
e-mail: tiara_pakasi@yahoo.com

Background and challenges to implementation: Indone-
sia is the second-highest country with TB burden glob-
ally (GTBR, 2022). In 2017-2019, there was a 30% gap 
between reported and estimated TB cases in the country. 
A Public-private mix approach is essential to engage all 
health facilities and stakeholders, including the Nation-
al health insurance body, in the TB control program.
Presidential Decree No. 67/2021 for TB Control man-
dated TB financing for individual health services is cov-
ered by universal health insurance, which is managed by 
the Social Security Agency of Health (BPJS Kesehatan). 
BPJS Kesehatan provides capitation financing for pri-
mary health facilities and INA CBG’s package payment 
for secondary health facilities. The information systems 
(IS) used by BPJSK (pCare/vClaim) and NTP (SITB) are 
different and not integrated with each other.
Intervention or response: In response to the Presidential 
decree, BPJS Kesehatan circulated an official letter in 
2022 to mandate all secondary health facilities input the 
TB patient unique code reported in SITB as a manda-
tory variable in vClaim for TB claim disbursement. In 
addition, NTP and BPJS Kesehatan compared TB data 
in both ISs (SITB and vClaim) to find the underreported 
TB cases in secondary health facilities.
Results/Impact: TB case notification is exponentially 
increased from 54% in 2021 to 74% in 2022 after the im-
plementation of mandatory variable for TB unique code 
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in SITB for TB claim disbursement as one of the inter-
ventions to accelerate the TB case notification. From the 
data matching between SITB and vClaim, 95.571 poten-
tially underreported TB cases were found in secondary 
health facilities within the BPJS Kesehatan information 
system (January - December 2022). 47% of them are eli-
gible to be inputted into SITB.
Conclusions: Strengthening the surveillance system 
through the mandatory variable for TB in the BPJS Kes-
ehatan information system and bridging both platforms 
is very important to ensure no under-reporting of TB 
cases in the health facility.

OA26-407-16 Implementation of airborne 
infection control measures to prevent cross 
TB transmission at HIV care settings in India, 
2022: a mixed-methods study 

S. Kamble,1 V. Nema,2 Y. Mahadik,1 A. Nirmalkar,3 
P. Bhandari,1 S. Nigam,1 V. Rayapati,1 A. Rao,4 
G. Velhal,5 N. Kapoor,6 V. Verma,6 C. Das,6 
1ICMR-National AIDS Research Insitute, Epidemiology, 
Pune, India, 2ICMR-National AIDS Research Insitute, 
Molecular Biology, Pune, India, 3ICMR-National 
AIDS Research Insitute, Biostatistics and Information 
Technology, Pune, India, 4ICMR-National AIDS Research 
Insitute, Clinical Sciences, Pune, India, 5G.S. Medical 
College Mumbai, Community Medicine, Mumbai, India, 
6National AIDS Control Organisation, SI, New Delhi, India. 
e-mail: skmable@nariindia.org

Background: This mixed method study was done to as-
sess the status and challenges faced to implement Air-
borne Infection Control (AIC) measures in HIV care 
settings in India to prevent cross-transmission of tuber-
culosis.
Design/Methods: After multi-stage sampling, 37 Anti-
retroviral treatment centers, and 58 linked ART centers 
were selected (2022). At each facility, AIC measures per-
taining to administrative, environmental, and personal 
protective measures (PPE) were assessed by trained re-
searchers with the help of a pre-tested questionnaire 
based on AIC guidelines. AIC Measures that need to 
be adopted were discussed with each center and a de-
tailed report was also shared with them. Feedback was 
obtained at the end of 9 months. 
Data pertaining to the status of recommended measures 
were captured in a pretested questionnaire and analyzed 
with SPSS 28.0. In-Depth Interviews (23) and focus 
group discussions (2) were conducted among different 
stakeholders to identify challenges to AIC measures 
implementation.
Results: Out of 819 administrative recommendations 
(infection committees, training, fast tracking, etc), 
67.9% were implemented, 20% weren’t implemented 
and 12.1% were in implementation. 
Out of 957 Environmental recommendations (changes 
in seating arrangements, obstructed furniture, exhaust 
fans installation, etc), 63% were implemented, 29.6% 

weren’t implemented and 7.4 % of sites were in process. 
Out of 236 Biomedical waste recommendations (waste 
disposal practices, record-keeping, training, etc), 69.1% 
were implemented, 20.8% weren’t implemented and 
10.2 % were in process. 
Out of 74 PPE recommendations ( use of masks, staff 
immunization, etc.), 79.7% were implemented, 18.9% 
were not implemented and 1.4 % of sites were in pro-
cess. 
Qualitative findings revealed challenges for AIC mea-
sures implementation like inadequate infrastructure, 
overcrowding, workload, and less manpower. “we have 
a problem …..our patient load per day is 150 ….we are 
facing the problem in fast-tracking”(FGD NE)”
Conclusions: AIC measures can be improved in HIV 
care settings for the prevention of TB cross-transmission

OA26-408-16 Integration of drug-resistant  
TB information systems to implement  
active TB drug safety monitoring and 
management 

N. Naidoo,1 M. Makhado,2 N. Ndjeka,3 Y. Kock,3 
M. Dheda,4 P. Pholoholo- Mokomela,5 C. Dlamini,5 
C. Griesedieck,6 E. Rutta,6 1N/A, Johannesburg, South 
Africa, 2Formerly Interactive Research and Development 
South Africa, Pharmacovigilance, Pretoria, South 
Africa, 3National Department of Health, TB Control 
and Management, Pretoria, South Africa, 4National 
Department of Health, National Pharmocavigilance Centre 
for Health Programmes, Pretoria, South Africa, 5United 
States Agency for International Development, Southern 
Africa, TB/Integrated Services, Pretoria, South Africa, 
6United States Agency for International Development, 
Bureau for Global Health, Office of Infectious Disease, 
TB Division, Washington, United States of America. 
e-mail: nnatherson@gmail.com

Background and challenges to implementation: South 
Africa is implementing active TB-drug safety monitor-
ing and management (aDSM), in line with World Health 
Organization recommendations, using the electronic 
PharmacoVigilance Information Management System 
(PViMS) as a tool to actively manage adverse drug re-
actions. The country utilises a standardised electronic 
DR-TB recording and reporting system (EDRWeb). In-
tegration of these two systems was key to facilitating 
aDSM uptake and acceptance. We discuss our initiative 
in support of systems integration.
Intervention or response: We placed emphasis on ad-
vocacy and strategic engagement with multiple stake-
holders to drive systems integration. These included 
the National Department of Health, the South Afri-
can Health Products Regulatory Agency, donor agen-
cies and implementing partners supporting the DR-TB 
programme. Initial efforts focussed on understanding 
every stakeholder’s interest, while identifying areas of 
commonality for systems integration around which to 
coalesce. 
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Further, we utilised the multi-stakeholder platform to 
identify opportunities for strengthening adverse event 
(AE) reporting. This led to the development of a pre-
populated online AE reporting form on EDRWeb that 
drew relevant information from both systems, thereby 
simplifying the AE reporting process for frontline cli-
nicians and obviating a need for reporting on multiple 
systems.
Results/Impact: This approach to systems integration 
yielded a single recording and reporting system for DR-
TB. It makes available all relevant information for iden-
tification of AEs by clinicians and provides a commu-
nication mechanism with national pharmacovigilance 
specialists to determine and actively manage causality. 
In time, this integrated system will also facilitate signal 
detection while strengthening AE reporting.
Conclusions: This recently completed systems’ integra-
tion will accelerate aDSM in South Africa’s implemen-
tation of the 6-month DR-TB regimens. 
Understanding these drugs’ toxicity profiles will assist 
with clinical care and more broadly, programme man-
agement. There is potential for deployment in treatment 
programmes for other diseases such as HIV.

OA26-409-16 Lessons learnt from the  
SMS/USSD project implementation in 
Nigeria: the KNCV TB LON Regions 1 and 2 
experience 

E. Nwokoro,1 C. Ogbudebe,2 S. Gande,2 A. Babayi,1 
O. Chukwuogo,1 A. Olateju,3 B. Odume,4 1KNCV 
Nigeria, Programs, Abuja, Nigeria, 2KNCV Nigeria, 
Monitoring and Evaluation, Abuja, Nigeria, 3SeamHealth 
Innovations, Programs/Technical, Abuja, Nigeria, 
4KNCV Nigeria, Programs/Technical, Abuja, Nigeria. 
e-mail: ezinnenwokoro18@gmail.com

Background and challenges to implementation: Through 
the USAID TB LON 1 & 2 project in Nigeria, KNCV 
implemented a Short Message Service (SMS) and Un-
structured Supplementary Service Data (USSD) inter-
vention, which aimed to promote the early detection 
and treatment of TB and improve medication adherence 
among patients receiving treatment.
Intervention or response: The intervention involved 
sending out a USSD application code via SMS instruct-
ing recipients to dial the code if they have symptoms of 
TB such as cough lasting 2 weeks or more, fever, weight 
loss or drenching night sweats. Users who responded yes 
to any of these symptoms were further contacted and 
evaluated for TB, and those who were diagnosed as TB 
patients were placed on treatment. 
This intervention also included monitoring patients who 
were already receiving TB care and sending them peri-
odic SMS via the USSD application to ensure medica-
tion adherence. Data from the USSD transactions were 
mined and stored on a web application dashboard to 
provide real-time analysis and reporting.

Results/Impact: From December 2020 to December 
2022, a total of 25,407 people were reached via SMS 
broadcasts, of which 1,997 (8%) self-screened for TB us-
ing the USSD application. The number of presumptive 
cases identified and contacted by a healthcare worker 
were 939 (47%), and 624 (66%) were further evaluated. 
Of these, 10 (1.60%) persons were diagnosed with TB 
and placed on treatment. 
Of the 14,069 in-care patients reached through SMS 
broadcast only 5.5% (781) of them responded to the 
USSD application, of which 21% (164) responded yes 
to medication adherence, while 9 persons responded to 
not adhering to their medication and reported barriers 
to non-adherence to their medication.
Conclusions: Mobile technologies have the potential to 
increase access to TB diagnosis and care, but it requires 
local players and stakeholders to engage target audiences 
during planning and development phases and capacity 
building among organizations for a deeper knowledge.

OA27 TB diagnostics – Operational and 
clinical studies 

OA27-410-16 The diagnostic performance of 
unstimulated interferon-gamma (IRISA-TBTM) 
for pleural TB: A prospective study in South 
Africa and India 

A.J. Scott,1,2 L. Wilson,1,2 P. Randall,3 K. Radia,3 
B. Thangakunam,4 D. Shankar,4 
E. Shanmugasundaram,4 S. Rajasekar,4 
C. Soundararajan,4 A. Esmail,1,2 K. Dheda,1,2,5,6 
D.J. Christopher,4 1University of Cape Town, Centre 
for Lung Infection and Immunity, Division of Pulmonology, 
Department of Medicine, and University of Cape Town 
Lung Institute, Cape Town, South Africa, 2University 
of Cape Town, South African MRC/UCT Centre for the 
Study of Antimicrobial Resistance, Cape Town, South 
Africa, 3Antrum Biotech Ltd., University of Cape Town, 
Cape Town, South Africa, 4Christian Medical College, 
Department of Pulmonary Medicine, Vellore, India, 
5University of Cape Town, Institute of Infectious Diseases 
and Molecular Medicine, Cape Town, South Africa, 
6London School of Hygiene and Tropical Medicine, 
Faculty of Infectious and Tropical Diseases, Department 
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e-mail: alex.scott@uct.ac.za

Background: Tuberculous pleural effusion (TPE) is the 
most common form of extrapulmonary tuberculosis 
(EPTB) in many settings. The diagnostic performance 
of frontline rapid nucleic acid amplification tests, such 
as GeneXpert®MTB/RIF, remains suboptimal (sensitiv-
ity of ~30%). 
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However, a more sensitive version (GeneXpert®MTB/
RIF Ultra), and alternative newer assays, are now avail-
able. We therefore evaluated the diagnostic performance 
of Xpert Ultra and the newer interferon-gamma-rapid-
immunosuspension-assay (IRISA-TB), a rapid (same-
day) diagnostic test, in patients with presumed TPE (the 
pleural fluid sample remains unprocessed and there is 
no overnight stimulation step, and thus this is not an 
IGRA).
Design/Methods: In this multicenter, observational 
study, a total of 218 participants with suspected TPE 
were recruited (110 and 108 from South Africa and In-
dia, respectively). Participants underwent routine diag-
nostic testing and pleural biopsy. IRISA-TB testing was 
concurrently performed. Performance was compared 
to other available same-day diagnostic tests (adenosine 
deaminase [ADA] and Xpert Ultra). The reference stan-
dard for TB was microbiological and/or histopathologi-
cal confirmation of TB using the fluid and/or pleural 
biopsy sample.
Results: Results for this preliminary analysis were avail-
able for 133/218 (61.0%) participants. The sensitivity 
of IRISA-TB (cut-point of 20.5pg/ml) was significantly 
better than Xpert Ultra (81.9% vs 34.6% [25.2-45.5], 
p<0.001). The specificity of IRISA-TB was significant-
ly higher than that of ADA (97.5% vs 84.7% [76.5-
90.4], p=0.029) but was similar to Xpert Ultra (97.5% 
vs 99.1% [94.9-99.9]). The NPV of IRISA-TB (88.4% 
[80.0-93.7]) was higher than that of ADA (86.3% [78.3-
91.7]) and Xpert Ultra (66.7% [59.1-73.6], p=0.036). 
The PPV of IRISA-TB was 88.4% (80.0-93.6).
Conclusions: Xpert Ultra has poor sensitivity for the 
diagnosis of pleural TB. IRISA-TB, by contrast, demon-
strated high sensitivity, specificity, NPV, and PPV for the 
diagnosis of TPE in TB-endemic settings.

OA27-411-16 Decentralising childhood 
TB diagnostics in health districts in 
high TB burden, low-income countries: 
fidelity, feasibility and acceptability of 
implementation strategies 

J. Orne-Gliemann,1 M. Nanfuka,2 D. Mbang Massom,3 
E. Komena,4 B. Joshi,1 B. Melingui,3 A. Cardon,1 
C. Monin,1 S. Cumbe,5 N. Natukunda,6 B. Dim,7 
E. Wobudeya,2 1University of Bordeaux, National 
Institute for Health and Medical Research (INSERM) 
UMR 1219, Research Institute for Sustainable 
Development (IRD) EMR 271, Bordeaux Population 
Health Centre, Bordeaux, France, 2Makerere University, 
Johns Hopkins University, Research Collaboration, 
MU-JHU Care Limited, Kampala, Uganda, 3Institut de 
Recherche pour le Développement, IRD, Yaounde, 
Cameroon, 4Programme PAC-CI, Site ANRS, Abidjan, 
Côte d’Ivoire, 5Instituto Nacional de Saúde, INS, 
Marracuene, Mozambique, 6Epicentre Mbarara Research 
Centre, Epicentre, Mbarara, Uganda, 7Institut Pasteur du 
Cambodge, Epidemiology and Public Health Unit, Clinical 
Research Group, Phnom Penh, Cambodia. 
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Background: Decentralizing childhood TB diagnosis in 
Primary Health Centres (PHC) and District Hospitals 
(DH) relies on key implementation strategies such as 
training, regular site support supervision with national 
TB programs and clinical mentoring by paediatricians. 
In the context of the TB-Speed Decentralization study, 
we described the acceptability, perceived feasibility, and 
fidelity of these implementation strategies.
Design/Methods: We did a mixed method implemen-
tation research study (2020-21) in 12 DH and 47 PHCs 
of Cambodia, Cameroon, Cote d’Ivoire, Mozambique, 
Sierra Leone, and Uganda. We analysed feasibility and 
fidelity data extracted from training logs, supervision 
and mentoring reports. We conducted individual inter-
views with 130 Health Care Workers (HCWs) and six 
project managers to explore acceptability and perceived 
feasibility.
Results: Of 2197 HCWs involved in childcare, 221 (10%) 
were trained on childhood TB and diagnostic tools be-
fore study start – 47.5% of trainees were nurse/mid-
wives, 26.2% physicians, 20.8% radiographers. Training 
was conducted off-site following a “cascade model” (in-
ternational coordination team, national teams, facility 
in-charges, colleagues). HCWs shared frustrations on 
the “once-off training model” and called for refresher 
trainings, specifically tailored to their responsibilities in 
childcare. 
Overall, 65.5% of the planned site support supervision 
visits (2 to 6 visits per site over 12 months) were effec-
tively carried out. Clinical mentoring visits were mostly 
combined with support supervision. 
HCWs described site support supervision and clinical 
mentoring as effective, appreciating continuous learn-
ing and guidance from experts. Many planned site visits 
were not done due to distance, lack of time and Covid. 
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Mitigation strategies included remote support visits 
through teleconference, and problem solving within 
chat applications.
Conclusions: Decentralised services are by essence im-
plemented in challenging contexts, in terms of access to 
facilities, or limited staff availability and stability. Inno-
vative ways to deliver new interventions, and to support 
HCWs and implementers through change, in context of 
limited resources, should be further investigated.

OA27-412-16 Increased TB case detection 
using African giant pouched rats among 
children and adults in Tanzania 

T. Agizew,1,2 J. Soka,1 C. Fast,2,3 S. Mwimanzi,1 
G. Mwesiga,1 N. Edward,1 M. Stephen,1 R. Kondo,1 
R. Burny,4 C. Cox,1,2 N. Beyene,1,2,5 1Sokoine University 
of Agriculture - Anti-Persoonsmijnen Ontmijnende 
Product Ontwikkeling (SUA-APOPO), Tuberculosis 
Department, Morogoro, United Republic of Tanzania, 
2University of Antwerp, Biology Department, Antwerp, 
Belgium, 3Sokoine University of Agriculture - 
Anti-Persoonsmijnen Ontmijnende Product 
Ontwikkeling (SUA-APOPO), Research and innovation 
Department, Morogoro, United Republic of Tanzania, 
4Eduardo Mondlane University - Anti-Persoonsmijnen 
Ontmijnende Product Ontwikkeling (EMU-APOPO), 
Veterinary Department, Maputo, Mozambique, 5Armauer 
Hansen Research Institute - Anti-Persoonsmijnen 
Ontmijnende Product Ontwikkeling (AHRI-APOPO), 
Microbiology Department, Addis Ababa, Ethiopia. 
e-mail: tefersast@gmail.com

Background: African giant pouched rats (Cricetomys 
ansorgei), trained by Anti-Persoonsmijnen Ontmijnende 
Product Ontwikkeling (APOPO) to identify tuberculo-
sis (TB) by smell, have demonstrated their ability to de-
tect TB from sputum. 
We evaluated rat-based case detection and compared 
mycobacterium bacillary load (MB-load) among chil-
dren and adults.
Design/Methods: Sputum samples were collected from 
presumptive TB patients in 69 (58 Dar es Salaam, 11 
Dodoma) outpatient health facilities from Jan-Dec 
2022. Samples from sputum-smear microscopy (smear)-
negative presumptive TB patients at Directly Observed 
Therapy (DOT) facilities were re-evaluated at APOPO 
using 10 detection rats. 
Rat-positive samples (samples indicated by at least one 
rat) were confirmed using concentrated light-emitting 
diode microscopy. Using Chi-square test, we analyzed 
the yield of rats’ TB case detection over DOTs facility 
diagnosis and compared the increase in case detection 
by MB-load.
Results: A total of 46,048 samples from 35,766 patients 
were screened by rats, 3,929 TB cases were detected, and 
52% (2029/3929) were additional TB cases contributed 
by APOPO rats that were missed by routine program 
smear testing. Compared to DOTs clinics, the APOPO 

rats were six times more likely to detect TB among Acid 
Fast Bacilli (AFB) smear +1 or scanty, [90% (1829/2029) 
versus 60% (1139/1900), Odds ratio, OR=6.11, 95% 
confidence interval, CI: 5.14-7.26]. The odds of identi-
fying additional TB cases by rat among children were 
two times higher than adults, [71% (91/129) versus 51% 
(1795/3542), OR=2.3, 95% CI: 1.59-3.42]. 
Furthermore, the odds of identifying additional TB cas-
es by rats among children with AFB +1 or scanty were 
two times higher than adults with the same MB-load 
range, [75% (86/114) versus 61% (1617/2656), OR=2.0, 
95% CI: 1.28-3.03].
Conclusions: Rats contributed for over half of the ad-
ditional TB cases in a high TB burden setting. Increased 
TB detection was higher among children, especially 
among patients with lesser bacillary load.

OA27-413-16 Decentralisation of  
multidrug-resistant TB surveillance services 
through placement of molecular line-probe 
assays: Kenya’s experience 

N. Mukiri,1 B. Kinaiya,2 S. Ireri,3 B. Khamala,3 
S. Bundi,3 K. Muimi,4 I. Karuga,5 I. Kathure,6 1Ministry 
of Health, Department of Laboratory Services/ National 
Public Health Laboratories, Nairobi, Kenya, 2Ministry of 
Health, Laboratory Services, Nairobi, Kenya, 3Ministry 
of Health, Department of Laboratory Services, Nairobi, 
Kenya, 4Centre for Health Solution TB ARC II, Laboartory, 
Nairobi, Kenya, 5Centre for Health Solution TB ARC II, 
Programatic Magement of DR TB patients, Nairobi, Kenya, 
6Division of National Tuberculosis Leprosy and Lung 
Diseases Program Kenya, Department of Preventive and 
Promotive in the Ministry of Health Kenya, Nairobi, Kenya. 
e-mail: mukirinelly2002@gmail.com

Background and challenges to implementation: Kenya 
has been adopting WHO-approved molecular diagnos-
tics (mWRDs) for TB diagnosis. However, besides line 
probe assay, most assays do not detect resistance to iso-
niazid The country decentralized first and second-line 
LPA to four additional regional laboratories to increase 
access and early detection and treatment of DR TB, 
while reducing workload at the National Tuberculosis 
Reference Laboratory (NTRL). The intervention was 
aimed at sharing the Kenyan experience with MDR TB 
surveillance implementation.
Intervention or response: The country developed a road 
map for the decentralization of LPA services. Key activi-
ties conducted were; planning meetings with stakehold-
ers; engaging the relevant subnational Health team; de-
veloping a quality assurance plan; remapping of sample 
referral system; developing a monitoring and evaluation 
framework plan; procurement and installation of LPA 
machines; data connectivity; training six people two per 
site; Commissioning of the LPA machines; training of 
health care workers; weekly meetings; quarterly mentor-
ship program; enrollment of the sites to External Qual-
ity Assurance (EQA) program.
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Results/Impact: Three sites were identified considering 
the geographical representation and were renovated to 
have three PCR rooms. Implementation of testing took 
three months, weekly meetings were conducted with the 
lab staff; quarterly mentorship was performed to ad-
dress the gaps identified during implementation. Out of 
the 8,116 samples subjected to LPA in the country 10% 
(837) were from these sites. 
Challenges noted were slow uptake which was addressed 
by training the healthcare workers in the facilities on DR 
TB to create demand. Three additional lab staff were 
trained to address staffing challenges. LPA EQA perfor-
mance was above 80%.
Conclusions: Decentralizing DST services had an im-
pact by reducing the number of samples to be sent to the 
national lab by 10%. 
Improved prompt initiation of treatment for MDR 
patients due to near testing. A detailed implementa-
tion plan determines the operationalization of services 
across the TB diagnostic network.

OA27-414-16 Latent TB infection diagnosis: 
Correlation between molecular and 
immunological biomarkers 

V. Nair,1 S. Kaul,1,2 M. Kalamuddin,1 S. Rathore,3 
S. Dhawan,4 S. Mannan,5 K. Rade,5 A. Khanna,6 
P. Malhotra,1 D. Gupta,1 D. Palakodeti,7 
A. Mohmmed,1 1at International Centre for Genetic 
Engineering and Biotechnology (ICGEB), GCE-miR-Dig 
(ICGEB-NTEP-InStem Consortium), New Delhi, India, 
2Jamia Hamdard University, Department of Biochemistry, 
School of Chemical and Life Sciences, New Delhi, 
India, 3All India Institute of Medical Sciences, 
Biotechnology, New Delhi, India, 4Society for Health 
Allied Research & Education, SHARE India, New Delhi, 
India, 5WHO, India Country Office, New Delhi, India, 
6Lok Nayak Jai Prakash Narayan Hospital, NTEP Delhi 
Government Chest Clinic (Tuberculosis), New Delhi, 
India, 7Institute for Stem Cell Biology and Regenerative 
Medicine (InStem), Das Lab, Bengaluru, India. 
e-mail: amohd@icgeb.res.in

Background: A quarter of the world’s population is 
estimated to play host to Mycobacterium tuberculosis 
(Mtb) in the form of Latent TB infection (LTBI) with-
out any clinical manifestation of active disease. The di-
agnosis of LTBI can be performed using either Tubercu-
lin skin test (TST) or IFN-γ release assay (IGRA), which 
are either subjective or expensive. 
The objective of the present study was to identify tran-
scriptomic and circulating small non-coding RNAs (sn-
cRNAs) based biomarkers and their correlation with 
immunological markers for diagnosis of LTBI cohort.
Design/Methods: Around 80 household contacts 
(HHCs) of bacteriologically confirmed active pulmo-
nary TB cases (drug sensitive and drug resistant) were 
recruited for the study. Whole blood and sera samples 
were collected from the subjects. Chest X-ray (CXR)/

GeneXpert was used to rule out active TB in the HHCs. 
The HHCs were screened using QuantiFERON-TB 
Gold Plus (QFT-Plus) to perform IGRA and categorize 
LTBI and uninfected cohorts. Total RNA extracted from 
whole blood was used to quantitate expression levels of 
six genes known to be associated with LTBI. 
For each individual, small RNA libraries were prepared 
using sera samples. These libraries were sequenced us-
ing Illumina HiSeq and differentially expressed miRNAs 
were identified using DeSeq analysis [fold change (≥/≤2) 
and p-value (<0.05)].
Results: FCGR1B, GBP1 and GBP5 transcripts differen-
tiated LTBI from uninfected among HHCs using Livak 
method. ML and ROC (Receiver Operator Characteris-
tic) analysis validated this transcript signature to have a 
specificity of 72.7%. DeSeq analysis identified a set of 
five miRNAs, which distinguish LTBI cases from unin-
fected among the HHCs.
Conclusions: In this study, we assessed the potential of 
a quantitative transcript signature and circulating sn-
cRNAs to diagnose LTBI among HHCs of a high-TB 
burden population. 
The study identified a transcript and sncRNA signature 
which can be used as a biomarker for rapid screening of 
large populations.

OA27-415-16 Improving utilisation of  
TB-lipoarabinomannan testing using  
data-driven quality improvement approaches 
in Uganda 

D. Tugumisirize,1,2 M. Joloba,2,3 B. Kirenga,4 
A. Burua,1,5 V. Masanja,1,6 S. Omongot,4 
W. Muttamba,4 G. Saemisch,7 B. Ngwatu,8 
P. Namuwenge,9 J. Kyokushaba,1 S. Turyahabwe,1 
1Ministry of Health, National TB and Leprosy programme, 
Kampala, Uganda, 2Ministry of Health, National TB and 
Reference Laboratory, Kampala, Uganda, 3Makerere 
University, College of Health Sciences, Kampala, Uganda, 
4Makerere University Lung Institute, College of Health 
Sciences, Kampala, Uganda, 5Makerere University, USAID 
Local Partner Health Services – TB Activity, Infectious 
Diseases Institute, Kampala, Uganda, 6Makerere 
University, School of Public Health, Kampala, Uganda, 
7Clinton Health Access Initiative, Inc., Johannesburg, 
South Africa, 8Clinton Health Access Initiative Inc., 
Clinical Sciences Team, Kampala, Uganda, 9Ministry of 
Health, Aids Control Programme, Kampala, Uganda. 
e-mail: turyahabwestavia@gmail.com

Background and challenges to implementation: In 2017, 
Uganda adopted the use of urine lateral flow lipoara-
binomannan assay (LF‐LAM) to assist in detection of 
active TB among people living with HIV (PLHIV) with 
Advanced HIV Disease (AHD). 
However, since its adoption, the test utility has been sub-
optimal. About 44% and 50% of the eligible PLHIV ac-
cessed LF-LAM test in 2020 and 2021 respectively. This 
study aimed to explore if evidence based continuous 
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quality improvement (CQI) approaches can be utilized 
to improve the uptake of the LF-LAM test at poorly per-
forming health facilities in Uganda.
Intervention or response: The study utilized both quali-
tative and quantitative CQI interventions to increase 
utilization of LF-LAM test at randomly selected 14 
intervention and 16 control health facilities from Au-
gust-2022 to October-2022. Prior to implementation, 
baseline data review was conducted to identify the bar-
riers to sub-optimal LF-LAM utilization at health fa-
cilities. The most frequently noted challenges included: 
training related barriers, documentation gaps, workflow 
inefficiencies, and poor stock management. To address 
these barriers, sites implemented interventions such as 
refresher trainings and mentorships, revised LF-LAM 
workflows and improved documentation and stock 
management practices. The paired t-test was used to 
summarize the means in LF-LAM utilization before and 
after the CQI intervention.
Results/Impact: The mean uptake of LF-LAM at the 
intervention health facilities significantly increased from 
70% to 95% after the implementation of the CQI inter-
vention (p-value=0.03), whereas the mean uptake at the 
control health facilities remained at 79% (p-value=0.82). 
The intervention facilities showed a consistent month-
over-month improvement in LF-LAM uptake compared 
to the control facilities.

Figure 1. Showing mean LF-LAM uptake before and 
after CQI intervention among newly enrolled AHD 
clients at intervention sites (N=14).

Conclusions: The results demonstrate that CQI meth-
odology can be utilized to increase uptake of LF-LAM 
test at poorly performing health facilities. As a recom-
mendation, CQI interventions can be adapted by TB 
and HIV programs globally to improve not only the uti-
lization of LF-LAM testing but also all AHD point of 
care screening tests.

OA27-416-16 Impact of laboratory 
turnaround time on pre-treatment loss to 
follow-up among drug-resistant TB cases  
in rural Bihar, India 

S. Shah,1 S. Singh,2 M. Brouwer,3 A. Malik,1 
S.P. Rai,1 M. Kumar,1 M. Bhardwaj,1 1Innovators 
In Health (India), Implementation, Samastipur, India, 
2Innovators In Health (India), MIS, Samastipur, India, 
3PHTB Consult, M&E, Haren, Netherlands. 
e-mail: shailja@innovatorsinhealth.org

Background and challenges to implementation: DR-TB 
is difficult to diagnose. The turnaround time (TAT) is 
very critical for ensuring timely diagnosis and treatment 
initiation for PwDRTB. An estimated 74% of people are 
lost in the diagnostic phase. Overburdened DST labs, 
high TAT and poor diagnostic reports communication 
channels are among the reasons for a worrisome rate of 
PTLFU in Samastipur, Madhubani and Begusarai dis-
tricts of Bihar.
Intervention or response: We compared the TAT from 
sample submission to results received for LPA and Xpert 
MTB/XDR. We also evaluated the impact of TAT on 
the treatment regimen change status and subsequent 
pre-treatment outcomes among PwDRTB following 
high TAT(defined as days between sample submission 
and results received). FL-LPA detects resistance of Ri-
fampicin (R) and Isoniazid (H), whereas SL-LPA detect-
ed resistance to Levofloxacin (Lfx), Moxifloxacin (Mfx), 
Amikacin (Am), Capreomycin (Cm), and Kanamycin 
(Km). Xpert MTB/XDR detects resistance similar to FL 
and SL-LPA along with additional resistance of Ethion-
amide (Eto).
Results/Impact: Of 1145 LPA samples tested, the me-
dian TAT from sample submission to results received 
was 26 days, with a range of 1 to 84 days. Out of 1145, 
244 (21%) samples were of PwRR diagnosed through 
NAAT. The median TAT of LPA for PwRR was 18 days. 
For the total 843 samples tested in Xpert XDR, the range 
was 0-13 days, with median of 0 day, the results are simi-
lar for all 652 PwRR samples tested. The TAT of LPA is 
leading to high PTLFU. Out of 153 PwDRTB, only 107 
(70%) persons’ treatment regimen was changed, causing 
30% of PTLFU.
Conclusions: When using LPA, TAT is very high com-
pared to TAT of Xpert XDR. For PwRR, with Xpert 
XDR, the median TAT is 18 days shorter compared to 
LPA. If proper treatment for DR-TB is not initiated on 
time, it leads to poorer outcomes and poses a high threat 
to society. 
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OA27-417-16 The proportion of potential  
TB misdiagnoses among clinically diagnosed 
TB patients during the COVID-19 pandemic 
in Lusaka, Zambia 

N. Sanjase,1 M. Kagujje,1 L. Mutti,1 D. Singini,1 
B. Shuma,1 P. Chisanga,1 Z. Luputali,2 D. Phiri,2 
T. Tatila,3 J. Shatalimi,1 A. Kerkhoff,4 M. Muyoyeta,1 
1Centre for Infectious Disease Research in Zambia, 
Tuberculosis Department, Lusaka, Zambia, 2Ministry of 
Health, Chest Clinic, Lusaka, Zambia, 3Ministry of Health, 
Laboratory Department, Lusaka, Zambia, 4University of 
California, San Francisco, Department of Medicine, San 
Francisco, United States of America. 
e-mail: nsala.sanjase@cidrz.org

Background: Definite diagnosis of tuberculosis (TB) 
clinically is still difficult and poses a challenging dilem-
ma. While some patients have paucibacillary TB that 
is not detected using available diagnostics, there is also 
evidence that many do not have TB disease and are mis-
diagnosed. We conducted a prospective cohort study to 
determine the extent to which clinically diagnosed TB 
may be misdiagnosed.
Design/Methods: Consecutive patients with a clinical 
TB diagnosis were enrolled from two public health fa-
cilities in Lusaka, Zambia with a high proportion (55%) 
of clinically diagnosed TB notifications between Decem-
ber 2021 and January 2023. Patients were subjected to a 
second sputum examination using Xpert Ultra, a rapid 
COVID antigen test, chest X-ray (CXR) interpretation 
using computer-aided diagnosis (CAD; qXR), and a sec-
ond CXR review by an experienced radiologist.
Results: A total of 179 patients with clinically diagnosed 
TB were included in the analysis; the median age was 
39 (IQR 29-47) years, 133 (76%) were male, 71(39.7%) 
were HIV positive and 47 (26.6%) had a history of prior 
TB. 
All patients had a positive WHO symptom screen, 
cough being the commonest 68 (95.7%) and fever the 
least common (33.8%). COVID antigen positivity was 
0.6%. Radiologist review showed 164(91.6 %) CXR 
images were abnormal of which 74(41.3%) were ac-
tive TB, 6(3.4%) previous TB, 25(14%) COVID-19 and 
45(25.1%) other respiratory conditions. CAD analysis 
of 80 (44.6%) determined 73(91.5%) to be abnormal 
of which 40(50%) were TB presumptive and the other 
40(50%) were not suggestive of TB. On repeat Xpert ex-
amination only 6(3.4%) had a positive result.
Conclusions: More than half of persons with clinically 
diagnosed TB in this study were likely misdiagnosed, 
in part reflecting front-line clinicians’ inexperience in-
terpreting CXRs. Strategies to address inappropriately 
high rates of clinically diagnosed TB are needed to miti-
gate TB misdiagnoses. 

OA28 Into the unknown: gender, TB and 
pregnancy 

OA28-418-16 Enrolment of pregnant  
women with rifampicin-resistant TB into  
the BEAT Tuberculosis Randomized Clinical 
Trial: Early outcomes 

A. Poswa,1 P. Phillips,2 T. Badat,1 N. Khomeni,1 
F. Jaylin,1 S. Rajaram,3 S. Koverjee,3 F. Conradie,1 
1University of the Witwatersrand, Department of Clinical 
Medicine, Gqeberha, South Africa, 2UCSF Center for 
Tuberculosis, Department of Medicine, Division of 
Pulmonary & Critical Care Medicine, San Francisco, United 
States of America, 3University of the Witwatersrand, 
Department of Clinical Medicine, Durban, South Africa. 
e-mail: aposwa@witshealth.co.za

Background: Pregnant women do become sick with RR-
TB but have historically been excluded from clinical tri-
als of new treatments leaving an evidence gap. 
The BEAT Tuberculosis Study was a phase III, open-
label, pragmatic, randomized, controlled strategy trial 
to evaluate the efficacy and safety of a 6-month all-oral 
delamanid containing regimen compared to the South 
African all oral standard of care. Enrolment was open 
to pregnant women irrespective of their HIV status and 
duration of gestation. 
Women that became pregnant while in the study were 
counselled about treatment options and were allowed to 
stay in the trial. Enrollment to the trial was completed in 
October 2022 (400 participants) .
Design/Methods: In addition to routine clinical safety 
monitoring, a fetal anomaly scan was done prior to 
starting TB treatment. Adverse event follow-up was 
conducted at scheduled visits at 2-week intervals for a 
month and monthly thereafter until treatment comple-
tion. 
All participants living with HIV were on antiretroviral 
as per National Guidelines. In addition, PK samples 
were collected at week 2 and again after delivery. Breast 
milk samples if available were collected
Results: Ten pregnant women were enrolled Most wom-
en had been diagnosed with RR-TB in their local Ante-
natal Clinics during TB symptoms screening. Nine were 
pregnant when enrolled and one became pregnant on 
trial. Most women presented for care in their second or 
third trimester. 
All women had a singleton pregnancy. None of the par-
ticipants had a poor obstetric outcome, all pregnancies 
resulted in safe delivery of live infants (see Table). 
All the women were cured at the end of treatment and 
are still in study follow up. There were no SAEs in the 
group.
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Site Patient 
number 

Age 
in 

Years

HIV sta-
tus and 
Cd4+

ART Regimen Gestatio-
nal age

Rando-
mized 

strategy

Timing of 
delivery

Birth 
weight 
(grams)

Outcome 
at the 
end of 

treatment

Site 1 1

2

3

4

5

6

7

19

30

38

32

25

21

42

Negative

Positive:
87

Positive :
78

Positive:
159

Positive:
100

Positive:
24

Positive:
362

N/A

TDF/FTC/LPVr 
→ TLD

TLD

TLD

TLD

TDF/FTC/
LPVr(DRVr)→ 

TLD

TLD

36/40

20/ 40

20/40

19/40

2 /40

20/40

2/40

Study

Control

Control

Study

Control

Study

Control

Term
Normal 
vaginal 
delivery
(NVD)

28+5/40 
due to

Premature 
rupture of 

membranes

Term
NVD

Term
NVD

Term
NVD

Term
NVD

Term
Caesarean 

section (C/S)

UNK

1500

2400

2600

2570

3300

2850

Cured

Cured

Cured

Cured

Cured

Cured

Cured

Site 2 8

9

10

27

34

37

Positive:

Positive:
716

Positive:
234

TLD

TLD

TLD

0/40

16/40

28/40

Study

Control

Study

Term
NVD

Term
C/S

Term
NVD

3340

2840

3020

Cured

Cured

Cured

Conclusions: This study has shown that it is possible 
and feasible to enroll women who are pregnant that are 
infected with RR-TB and co-infected with HIV in clini-
cal trials.

OA28-419-16 Improving early screening, 
identification and management of TB during 
pregnancy: experience from Assam, India 

M. Chavan,1 M.S. Lakshmi Priya,2 A. Basu,3 
A. Jain,4 N. Agarwal,5 A. Srivastava,6 P. Ambule,6 
1Jhpiego-India, Comprehensive Primary Health Care, 
Guwahati, India, 2National Health Mission Assam, 
Health, Guwahati, India, 3National Health Mission 
Assam, State TB Division, Guwahati, India, 4USAID, 
Health System Strengthening, Delhi, India, 5Jhpiego-India, 
Health System Developments, Delhi, India, 6Jhpiego India, 
Comprehensive Primary Health Care, Delhi, India. 
e-mail: mchavan@jhpiego.org

Background and challenges to implementation: India 
contributes to 21% of global active Tuberculosis (TB) 
cases among pregnant women. TB during pregnancy in-
creases the risk for adverse maternal and fetal outcomes 
including maternal morbidity, miscarriage, pre-term 
and low-birth-weight, and perinatal deaths. To address 
this, the Indian Government released a guideline “Man-
agement of TB in Pregnant women” to integrate TB and 

maternal health services, yet its implementation remains 
limited. The guideline focuses on improving the overall 
treatment outcome of pregnant women with TB by en-
suring bidirectional screening and referral between NTP 
and Maternal Health (MH) Division. Given the high 
maternal mortality rate in the state of Assam (195 vs 97 
per 100,000 live births in India), screening and managing 
TB in pregnant women there is crucial.
Intervention or response: Jhpiego, through USAID-
funded NISHTHA program, assisting Assam govern-
ment in implementing the guidelines across the state via 
Community Health Officer(CHO)-led Health and Well-
ness Center’s (HWC) and TB Units since April 2022. Jh-
piego is involved in conducting collaboration meetings 
between Maternal Health and State TB cell divisions; 
capacitating CHOs and government officials on frame-
work roll-out; establishing a reporting mechanism on 
TB MIS (NIKSHAY); mobilizing provision of sputum 
collections essentials at HWCs; and community aware-
ness. Various facility-based & community-based plat-
forms are leveraged for screening.

Figure. Service delivery pathway for TB in pregnant 
women.

Results/Impact: More than 1000 CHOs and district/
block officials of both Maternal and TB cells were 
trained. Between 2022-23, ~40,000 pregnant women 
were screened for TB in their ANC check-ups, of which 
5,862 were identified as presumptive and 17 diagnosed 
with active pulmonary and extra-pulmonary TB. 
Among these, five completed treatment and 12 are cur-
rently availing care.
Conclusions: The TB screening program for pregnant 
women was effective but needs improvement in reach. 
This can be done by using data for programmatic de-
cision-making, intensive community awareness, stream-
lined reporting, empowering Frontline workers, and bet-
ter coordination between TB and MH divisions.
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OA28-420-16 Evaluating the implementation 
and uptake of targeted universal TB sputum 
testing using Xpert Ultra in HIV-positive 
pregnant women in Cape Town, South Africa 

K. Joseph,1,2 M. Lembani,2 1City of Cape Town, City 
Health, Cape Town, South Africa, 2University of Western 
Cape, School of Public Health, Cape Town, South Africa. 
e-mail: Kay.Joseph@capetown.gov.za

Background: Targeted Universal TB Testing (TUTT) 
using GeneXpert Ultra was endorsed in 2019 by the 
South African National Department of Health for HIV 
positive pregnant women and was thereafter adopted 
by the Western Cape Government in 2020, to address 
the high rates of maternal mortality attributed to TB. 
This analysis aims to evaluate the pre and post TUTT 
implementation diagnosis of TB in primary health care 
(PHC) facilities among this vulnerable population.
Design/Methods: This was a retrospective before-and-
after analysis to compare TB screening, testing and di-
agnosis of TB in HIV positive pregnant women (15-50 
years of age) at their first antenatal visit, pre and post 
TUTT implementation (2018-2019 versus 2020-2021). 
Multivariate logistic regression analysis was conducted 
to determine the association between TB testing, clinical 
and demographic characteristics.
Results: Initially 7235 records of HIV positive women 
were identified of which 3332 and 3903 were in the pre 
and post TUTT implementation cohorts. Symptom 
screening at the first antenatal visit were relatively the 
same pre and post TUTT implementation (16.8% versus 
15.9%).The total sputum testing per cohort increased 
significantly by 13-fold from 1.26% (n=42) to 14.3% 
(n=557) pre and post TUTT implementation. There was 
also a significant increase in women that were tested for 
TB specifically at their first antenatal visits from 17% 
(n=7 of 42) to 78% (n=432 of 557) (p<0.01). Addition-
ally, sputum samples sent for GeneXpert Ultra testing 
increased from 2.4% to 15%, pre and post TUTT im-
plementation.
Conclusions: Implementation of TUTT in PHC facili-
ties in Cape Town resulted in significantly more HIV 
positive pregnant women tested for TB; however, testing 
rollout remains low with less than 15% of the eligible 
cohort receiving access to a TB test. Further scale-up is 
required to ensure all HIV positive pregnant women are 
tested according to TUTT to meet the ENDTB TB inci-
dence and mortality reduction targets

OA28-421-16 High prevalence of antepartum 
and postpartum depressive symptoms and 
their association with active TB: Findings 
from a prospective longitudinal cohort of 
pregnant and postpartum Indian women 

M. Alexander,1 S. Naik,2 M. Naik,3 N. Gupte,3 A. Kole,1 
S. Wozniak,4 J. Mathad,4 S. Tambe,5 1Byramjee Jejeebhoy 
Medical College Clinical Trial Unit, Obs and Gyn, Pune, 
India, 2Byramjee Jejeebhoy Government Medical College, 
Obs and Gyn, Pune, India, 3Johns Hopkins India Private 
Limited, Statistics, Pune, India, 4Weill Cornell Medical 
College, Centre for Global Health, New York, United 
States of America, 5Byramjee Jejeebhoy Government 
Medical College, Pune, Obs and Gyn, Pune, India. 
e-mail: mallikaalexander@gmail.com

Background: To estimate the prevalence and persistence 
of depressive symptoms in a cohort of pregnant and 
postpartum women in India with a high prevalence of 
TB infection. We also examine risk factors for the same.
Design/Methods: We enrolled 234 HIV +/- pregnant 
women with and without TB infection (TBI) into a pro-
spective observational cohort study, Pregnancy Associ-
ated CHanges In Tuberculosis immunology, in Pune, 
India. Enrolled women were screened for depressive 
symptoms with Patient Health Questionnaire-9 (PHQ-
9) during pregnancy, at 6 months and 12-18 months 
postpartum. Fischer exact test and logistic multivari-
ate regression identified the risk factors for depression; 
variables with a p<0.1 were included in the multivariate 
analysis.

AP Depressive symptoms PP Depressive symptoms

N=
234

Depressive 
symptoms 

n(%)

OR 
(95% CI)

aOR 
(95% CI) N=

211

Depressive 
symptoms 

n (%)

OR 
(95% CI)

aOR 
(95% CI)

Median age 
>= 23

128 77
(60%)

1.2 
(0.7 – 2.0)

1.2 
(0.6 – 2.1) 117 36 

(31%)
1.1 

(0.6 – 2.0)
0.9 

(0.4 – 1.9)

HIV positive 79 51
(65%)

1.5 
(0.9 – 2.6)

1.5 
(0.8 – 2.8) 73 30 

(41%)
2.2 

(1.2 – 4.1)
2.1 

(1.0 – 4.4)
Active 
Tuberculosis 10 7 

(70%)
1.7 

(0.5 – 8.1)
1.3 

(0.3 – 7.0) 8 6 
(75%)

7.7 
(1.7 – 53.5)

7.2 
(1.2 – 58.6)

IPV- In the 
12 months 
before 
pregnancy

39 33
(85%)

4.9 
(2.1 – 13.5)

3.4 
(1.3 – 10.2) 35 19 

(54%)
3.6 

(1.7 – 7.6)
2.1 

(0.8 – 5.2)

Personal 
financial 
instability

50 43
(86%)

6.0 
(2.7 – 15.2)

5.0 
(2.1 – 13.2) 48 24

(50%)
3.2 

(1.6 – 6.3)
2.2 

(1.0 – 5.0)

Substance 
abuse by 
someone 
close to the 
patient in the 
12 months 
before 
pregnancy

26 21
(81%)

3.4 
(1.3 – 10.5)

2.8 
(1.0 – 9.1) 26 14

(54%)
3.2 

(1.4 – 7.6)
4.1 

(1.5 – 11.4)

Moderate to 
severe food 
insecurity

25 15
(71%) 1.9 

(0.7 – 5.5)

0.8 
(0.2 – 2.8) 12 9

(75%)
7.9 

(2.3 – 36.6)
7.9 

(1.9 – 40.3)

Cannot read 
a newspaper, 
magazine, 
etc.

40 26
(65%)

1.4 
(0.7 – 2.9)

1.0 
(0.5 – 2.3) 37 19

(51%)
3.1 

(1.5 – 6.5)
2.5 

(1.1 – 6.1)

Results: Of the 234 enrolled women, 136 (58%) reported 
at least one depressive symptom during pregnancy; 27% 
(64/234) were more than minimal. Adjusted for age and 
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parity, intimate partner violence (aOR 3.4 (1.3 – 10.2)) 
and personal financial insecurity (aOR 5.0 (2.1 – 13.2)) 
were significantly associated with antepartum depres-
sive symptoms. There was no significant difference in 
proportion with antepartum depressive symptoms in 
women with and without TBI.
Overall, 30% (63/211) had postpartum depressive 
symptoms: 48 (39%) with persistent symptoms from 
pregnancy. Women with active TB had significantly 
higher risk of postpartum depressive symptoms (aOR 
7.2 (1.2 – 58.6)). Living with HIV (aOR 2.1 (1.0 – 
4.4)) , illiteracy (aOR 2.5 (1.1 – 6.1)) and severe food 
insecurity (aOR 7.9 (1.9 – 40.3)) were also associated 
with postpartum depressive symptoms. 
Conclusions: We found high prevalence of depressive 
symptoms in pregnant and postpartum women in India, 
but risk factors differed between antepartum and post-
partum. Because active TB is a significant predictor of 
postpartum depression, effective TB prevention could 
decrease postpartum depressive symptoms, especially 
for women with HIV. Interventions to address social and 
financial predictors would help alleviate both antepar-
tum and postpartum depressive symptoms.

OA28-422-16 Adverse pregnancy outcomes 
and isoniazid exposure during pregnancy: 
Systematic review and individual participant 
data meta-analysis of women living with HIV 

G. Montepiedra,1 P. Singh,2 L. Aaron,1 R. Becquet,3 
R. Chaisson,2 S. Swindells,4 A. Taylor,5 G. Theron,6 
T. Vhembo,7 A. Weinberg,8 A. Gupta,2 
1Harvard T.H. Chan School of Public Health, Center for 
Biostatistics in AIDS Research, Boston, United States of 
America, 2Johns Hopkins University, School of Medicine, 
Baltimore, United States of America, 3University of 
Bordeaux, Bordeaux Population Research Center, 
Bordeaux, France, 4University of Nebraska College of 
Medicine, Division of Infectious Diseases, Omaha, 
United States of America, 5Center for Disease Control, 
Surveillance and Epidemiology Unit, Atlanta, United 
States of America, 6Stellenbosch University, Department 
of Obstetrics and Gynaecology, Tygerberg, South Africa, 
7University of Zimbabwe, College of Health Sciences 
Clinical Research Center, Harare, Zimbabwe, 8University of 
Colorado School of Medicine, Denver Anschutz Medical 
Campus, Aurora, United States of America. 
e-mail: gmontepie@sdac.harvard.edu

Background: To evaluate the association between expo-
sure to isoniazid (INH) during pregnancy and adverse 
pregnancy outcomes (APO), we conducted an individ-
ual participant data meta-analysis (IPD-MA) of avail-
able data on pregnant women living with HIV from pub-
lished randomized TB prevention trials.
Design/Methods: Following PRISMA guidelines, we 
conducted a systematic review for published data on 
women who were/became pregnant during randomized 
TB prevention trials. Four studies with available IPD 

met eligibility criteria. We excluded ectopic pregnan-
cies and therapeutic abortions. We used a generalized 
mixed model with random treatment and study effects 
to estimate the odds ratio (OR, 95% CI) of composite 
and individual APO associated with INH exposure dur-
ing pregnancy, adjusting for participant characteristics 
(Table). Heterogeneity of treatment effect was assessed 
using R values (>1 implies more heterogeneity).
Results: We obtained IPD for 1483 women from 13 
countries: 128 from BRIEF-TB, 196 from BOTUSA, 233 
from TEMPRANO, 926 from TB-APPRISE. 
Some participant characteristics during pregnancy (age, 
ARV regimen/use, CD4) differed across studies. Mean 
(SD) age and CD4 count were 30(6) years and 513(236) 
cell/mm3, respectively. 
Most (1429, 96%) were on ARVs during pregnancy, in-
cluding 929 (62%) on EFV-based regimens. 
There were 631 (42.5%) women exposed to INH during 
pregnancy, including 170 (11.5%) during first trimester. 
From the IPD-MA, we observed increased odds of fetal 
demise if INH-exposed (adjusted aOR=1.58 (95%CI: 
0.78-3.22) but was not significant, with R=1.34 (Table); 
this was observed in TB-APPRISE (OR=2.37, 95%CI: 
0.96-5.84), TEMPRANO (OR=4.29, 95%CI: 0.53-
36.41) and was significant in BRIEF-TB (OR=2.92, 
95%CI: 1.19-7.17), but decreased odds in BOTUSA 
(OR=0.68, 95%CI: 0.25-1.89).

Outcome Total
n/N (%)

INH-unex-
posed
n/N (%)

INH-
exposed
n/N (%)

Unadju-
sted
OR 

(95%CI)

Unad-
justed

p-value

Unad-
justed

R

Adjusted*
OR 

(95%CI)

Adju-
sted*

p-value

Adju-
sted*

R

Any Adverse 
pregnancy 
outcome (fetal 
demise, low 
birth weight, 
preterm 
delivery)^

369/1362 
(25.8%)

204/768 
(26.6%)

165/594 
(27.8%)

1.30 
(0.77, 
2.19)

0.41 2.00
1.10 

(0.59, 
2.07)

0.79 2.17

Fetal demise** 97/1429 
(6.8%)

55/808 
(6.8%)

42/621 
(6.8%)

1.63 
(0.94, 
2.82)

0.19 1.17
1.58 

(0.78, 
3.22)

0.30 1.34

Low birth 
weight (<2500 
gms)^

174/1287 
(13.1%)

94/721 
(13.0%)

80/566 
(14.1%)

1.24 
(0.65, 
2.33)

0.63 1.87
1.15 

(0.57, 
2.33)

0.76 2.69

Preterm 
delivery (<37 
wks)^

175/1286 
(13.1%)

99/723 
(13.7%)

76/563 
(13.5%)

1.07 
(0.65, 
1.77)

0.82 1.47
0.98 

(0.67, 
1.42)

0.93 1.00

*Adjusted for maternal age, CD4 count, ARV use, TB infection status, and multiple gestation
**Denominators (in n/N columns) exclude ectopic pregnancies and therapeutic abortions
^Denominators (in n/N columns) exclude ectopic pregnancies and therapeutic abortions, and relevant 
missing data on preterm delivery and low birth weight

Table: Summary of  Adverse Pregnancy Outcomes and 
IPD-MA Regression Results of  Adverse Pregnancy 
Outcomes vs. INH Exposure during Pregnancy.

Conclusions: Our meta-analysis did not find a signifi-
cant effect of INH exposure during pregnancy on com-
posite and individual APO, but possibility of increased 
odds of fetal demise deserves further study. We should 
explore potential modification effect of participant 
characteristics, given generally notable heterogeneity in 
treatment effects.
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OA28-423-16 TB infection in infertile  
women: Interim results from a multi-centre 
study in China (TB-PRIME study) 

Q. Ruan,1 H. Xu,1 J. Zhou,1 Q. Yang,1 L. Shao,1 
X. Teng,2 W. Zhang,1 TB-PRIME Study Group 
1Fudan University, Huashan Hospital, Department 
of Infectious Diseases, Shanghai, China, 2Shanghai 
First Maternity and Infant Hospital, the Center for 
Reproductive Medicine, Shanghai, China. 
e-mail: qlruan07@fudan.edu.cn

Background: Female genital tuberculosis (FGTB) is an 
important cause of women infertility in high TB bur-
den areas. There is subclinical/latent genital tuberculosis 
infection as well, defined as the detection of pathogens 
but asymptomatic. However, guidelines to identify those 
with female genital tuberculosis or latent tuberculosis in 
fertility centers are lacking. Our TB-PRIME study aims 
to establish a multi-center cohort to characterize the epi-
demiology of TB infection and its impact on pregnancy 
in Chinese infertile women.
Design/Methods: This is a prospective cohort study. 
From November 2021 to February 2023, infertile women 
from 13 reproductive centers were assessed for risk fac-
tors for TB infection and eligible participants under-
went screening using QuantiFERON-TB Gold (QFT) 
assay. Participants with positive QFT results underwent 
further testing for genital tuberculosis (ClinicalTrials.
gov: NCT05311423).
Results: This study presently recruited 1,106 infertile 
women and formed 4 groups (Figure below). 

A total of 328 (29.6%) participants were QFT posi-
tive. Among the QFT-positive patients, the prevalence 
of genital tuberculosis infection was 6.7% (22/328), 
among which 10 (3.05%) were recognized as subclinical/
latent genital TB infection by positive Xpert MTB/RIF 

Ultra but negative pathology results of the endometrial 
biopsy, and 12 (3.66%) were diagnosed as FGTB. BMI, 
duration of infertility, chest imaging abnormalities, pre-
vious TB history, non-BCG vaccination, and repeated 
implantation failure were identified as risk factors for 
QFT positivity in this population. 
Moreover, the previous positive IGRA results was identi-
fied as a risk factor for genital tuberculosis infection in 
QFT-positive patients.
Conclusions: The prevalence of female genital TB in 
infertile women in China seems to be high, and this 
study indicates that all at-risk women seeking infertility 
care should be screened for TB infection before infertility 
treatments are initiated.

OA28-424-16 Female genital TB: A diagnostic 
conundrum 

T. Mamaladze,1 G. Lortkipanidze,2 Z. Avaliani,3 
R. Aspindzelashvili,4 L. Mikiashvili,5 1National 
Center of Tuberculosis and Lung Diseases, Department 
of Cytology, Tbilisi, Georgia, 2National Center of 
Tuberculosis and Lung Diseases, Department of 
Gynecology, Tbilisi, Georgia, 3National Center of 
Tuberculosis and Lung Diseases, Executive Director, 
National Center of Tuberculosis and Lung Diseases, Tbilisi, 
Georgia, 4National Center of Tuberculosis and Lung 
Diseases, National Reference Laboratory, Tbilisi, Georgia, 
5National Center of Tuberculosis and Lung Diseases, 
Department of DR-TB, Tbilisi, Georgia. 
e-mail: avalianizaza@yahoo.com

Background: Diagnosing extrapulmonary tuberculosis 
including female genital tuberculosis (FGTB) is chal-
lenging. We aimed to assess diagnostic value of Douglas 
pouch aspirates cytology with utility of Cytospin-prep-
aration for diagnosing FGTB.
Design/Methods: We conducted a retrospective study 
among persons with presumed FGTB from 2020 to 2022 
at the National Center for Tuberculosis and Lung Dis-
eases (NCTLD). Complex of investigations for diagnos-
ing FGTB included Douglas pouch fluid samples cytol-
ogy by Cytospin-preparation.
Results: During the study period, 18 patients were 
screened for suspected FGTB in NCTLD. Cytology of 
Douglas pouch aspirates revealed a predominance of 
mesothelial cells and lymphocytes in 13 (72%) speci-
mens, although in 2 (11%) cases, mesothelial cells 
mimicked malignancy. These two patients underwent 
laparoscopy with ovarian biopsy and histomorphol-
ogy revealed tuberculous granuloma in both cases. In 
11 (61%) patients, PCR examination of vaginal samples 
revealed MTB, but the growth of the MBT culture was 
seen in one (5.5%) person. 
A total of 13 (72%) patients were diagnosed with FGTB, 
1 (6%) patient was diagnosed with ovarian cancer, and 
4 (22%) patients had nonspecific bacterial inflamma-
tion. All patients with FGTB successfully completed TB 
treatment.
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Conclusions: Douglas pouch aspirates’ cytology with 
the utility of Cytospin-preparation showed high diag-
nostic value, although complex investigations are neces-
sary for diagnosing FGTB.

OA28-425-16 Sex differences in TB infection 
and disease in people with HIV in Brazil 
L. Chaisson,1 N. Umar,2 V. Saraceni,3 E. Scully,4 
S. Cavalcante,5 L. Moulton,6 S. Cohn,2 J. Golub,2 
R. Chaisson,2 B. Durovni,7 1University of Illinois at 
Chicago, Medicine, Chicago, United States of America, 
2Johns Hopkins University, Center for Tuberculosis 
Research, Baltimore, United States of America, 3Municipal 
Health Secretariat, Health Surveillance Branch, Rio de 
Janeiro, Brazil, 4Johns Hopkins University, Medicine, 
Baltimore, United States of America, 5Fundação Oswaldo 
Cruz, Instituto Nacional de Infectologia Evandro Chagas, 
Rio de Janeiro, Brazil, 6Pfizer Canada, Vaccine Biostatistics, 
Montreal, Canada, 7Fundação Oswaldo Cruz, Centro de 
Estudos Estratégicos, Rio de Janeiro, Brazil. 
e-mail: lelia.chaisson@gmail.com

Background: Males experience an excess burden of TB 
compared to females, likely due to differences in biolog-
ical, socioeconomic, and behavioral factors that influ-
ence risk of infection and prognosis. However, data on 
sex differences in TB among people with HIV (PWH) 
are limited. 
We therefore compared risk of TB infection and disease 
in males and females with HIV in Brazil.
Design/Methods: We analyzed data from THRio, a 
cluster-randomized trial conducted in 29 clinics in Rio 
from 2005-2012 that increased tuberculin skin testing 
(TST), with TB preventive therapy (TPT) for those who 
were TST-positive. 
We included PWH newly registered at participating clin-
ics during the study period, following patients from en-
try into care until TB diagnosis, death, or administrative 
censoring. 
We compared TB infection prevalence and TB incidence 
rates (IR) per 100 person-years (pys) between males and 
females. Analyses of TB incidence were stratified by 
TST, TPT, and ART status.
Results: Among 4,606 PWH entering care, 2,867 
(62.2%) were male and 2,989 (64.9%) received TST 
(65.0% males vs. 64.8% females, p=0.87). Of these, 
670 (22.4%) were TST-positive, including 415 (22.3%) 
males and 255 (22.7%) females (p=0.81). 
A total of 300 (6.5%) were diagnosed with incident TB, 
including 204 (7.1%) males and 96 (5.5%) females. TB 
incidence rates were higher among males than females 
overall (1.51 vs. 1.14 per 100pys, IRR 1.33, 95%CI 1.04-
1.69), among those who did not receive TPT (1.58 vs. 
1.22 per 100 pys, IRR 1.30, 95% CI 1.01-1.67), and 
among those on ART (1.69 vs. 1.03 per 100 pys, IRR 
1.64, 95% CI 1.17-2.29, Table).

IR per 100 pys, 
total (95% CI)

IR per 100 pys, 
male (95% CI)

IR per 100 pys, 
female (95% CI)

IRR 
(95% CI)

Total 1.37 (1.22-1.53) 1.51 (1.32-1.74) 1.14 (0.93-1.39) 1.33 (1.04-1.69)

TST-negative 0.84 (0.69-1.04) 0.97 (0.76-1.24) 0.64 (0.43-0.93) 1.53 (0.97-2.41)

TST-positive 2.46 (1.95-3.12) 2.50 (1.86-3.38) 2.40 (1.63-3.52) 1.04 (0.64-1.70)

TST-unknown 1.68 (1.42-1.98) 1.89 (1.55-2.31) 1.35 (1.00-1.81) 1.40 (0.98-2.00)

No TPT 1.44 (1.28-1.62) 1.58 (1.37-1.82) 1.22 (0.99-1.50) 1.30 (1.01-1.67)

Initiated TPT 0.82 (0.54-1.25) 0.98 (0.59-1.62) 0.62 (0.29-1.30) 1.58 (0.64-3.87)

No ART 1.27 (1.06-1.52) 1.28 (1.02-1.61) 1.26 (0.95-1.66) 1.01 (0.71-1.45)

Initiated ART 1.45 (1.25-1.68) 1.69 (1.42-2.00) 1.03 (0.77-1.38) 1.64 (1.17-2.29)

Abbreviations: IR, incidence rate; pys, person-years; CI, confidence interval; IRR, IR ratio; 
TST, tuberculin skin test; TPT, TB preventive therapy; ART, antiretroviral therapy
TST, TPT, and ART were treated as time-varying

Conclusions: TB incidence rates were higher among 
men than women with HIV in Rio, despite similar prev-
alence of TB infection, especially in those receiving TPT 
and ART. This suggests that biologic sex differences in 
host responses to infections may decrease the risk of TB 
in females with HIV.

OA29 Imaging in tuberculosis 

OA29-426-16 Can artificial intelligence be 
used to detect subclinical pulmonary TB in 
the Philippines? 

J. Calderon,1 N. Marquez,1 R. Orillaza-Chi,1 
L. Mortera,1 S. Guirgis,1 1Family Health International, 
Asia Pacific Regional Office, Makati City, Philippines. 
e-mail: jcalderon@fhi360.org

Background: Chest X-ray (CXR) screening is used to 
identify clients with presumptive pulmonary tuberculo-
sis (TB); however, issues of scarcity of radiologists and 
substantial variations among human-readers impede ef-
forts in TB diagnosis and treatment. As computer-aided 
detection (CAD) may be used to screen TB disease, ar-
tificial intelligence (AI) creates an opportunity for early 
diagnosis, including subclinical TB, which is operation-
ally defined as having radiologic and/or bacteriologic 
evidence of TB but not TB-symptomatic (≥2 weeks of 
cough, fever, night sweats, or weight loss among HIV-
negative or unknown HIV status). This study aimed to 
evaluate the agreement between CAD with AI (CXR-AI) 
and human-reader, assess CAD performance in detect-
ing subclinical TB, and estimate its prevalence within 
the study population.
Design/Methods: We conducted a secondary analysis 
of 2019-2022 project data, wherein participants were 
screened using CXR-AI and symptoms. A portion of the 
CXR scans were independently assessed by radiologists. 
Clients with presumptive TB were tested for presence of 
TB bacilli using Xpert MTB/Rif.
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Results: Among (N=48,486) participants (mean age 
42.57+15.36, unknown HIV status), 1.42% had bacte-
riologic evidence of TB. Of these patients, 32% were 
symptomatic and 68% were subclinical. Among 4,306 
CXR assessed by human-reader, Cohen’s Kappa coef-
ficient (K) between CXR-AI and radiologist reading 
was 0.71 (SE=0.0152), with near perfect agreement of 
93.85% (p<0.0001). Our results showed that CXR-AI 
had 74.4% sensitivity, 96.6% specificity, 73.7% positive 
predictive value, and 97.0% negative predictive value. 
While 7.83% of all TB symptomatic clients were detect-
ed with bacteriologic evidence of TB, CXR-AI was able 
to identify 1.03% subclinical TB cases among clients 
who were not TB-symptomatic which would otherwise 
be missed using conventional methods (p<0.001).

Characteristics of the 
Population (n = 48,486)

Age 42.57+15.36 11 to 93 years old

Gender 56% Female, 44% Male

TB yields 689 (1.42%)

Clinical
Subclinical

220 (7.83%)
469 (1.03%)

p<0.001 (statistically significant 
using Pearson’s chi-test)

Measures and predictive 
values of CAD powered 
by AI

Sensitivity
Specificity

74.7%
96.4%

Positive Predictive Value
Negative Predictive Value

73.7%
96.6%

Cohen’s Kappa (K) 0.7070 (SE=0.0152) p<0.001

Agreement 93.85%

Background and challenges to implementation: Chest 
X-ray (CXR) screening is used to identify clients with 
presumptive pulmonary tuberculosis (TB); however, is-
sues of scarcity of radiologists and substantial varia-
tions among human-readers impede efforts in TB diag-
nosis and treatment. 
As computer-aided detection (CAD) may be used to 
screen TB disease, artificial intelligence (AI) creates an 
opportunity for early TB diagnosis, including subclini-
cal TB, which is operationally defined as having radio-
logic and/or bacteriologic evidence of TB but not TB-
symptomatic (≥2 weeks of cough, fever, night sweats, 
or weight loss among HIV-negative or unknown HIV 
status). 
This study aimed to evaluate the agreement between 
CAD with AI (CXR-AI) and human-reader, assess CAD 
performance in detecting subclinical TB, and estimate 
its prevalence within the study population.
Intervention or response: We conducted a secondary 
analysis of 2019-2022 project data, wherein participants 
were screened using CXR-AI and symptoms. A portion 
of the CXR scans were independently assessed by ra-
diologists. Clients with presumptive TB were tested for 
presence of TB bacilli using Xpert MTB/Rif.

Results/Impact: Among (N=48,486) participants (mean 
age 42.57+15.36, unknown HIV status), 1.42% had bac-
teriologic evidence of TB. Of these patients, 32% were 
symptomatic and 68% were subclinical. Among 4,306 
CXR assessed by human-reader, Cohen’s Kappa coef-
ficient (K) between CXR-AI and radiologist reading 
was 0.71 (SE=0.0152), with near-perfect agreement of 
93.85% (p<0.0001). 
Our results showed that CXR-AI had 74.4% sensitivity, 
96.6% specificity, 73.7% positive predictive value, and 
97.0% negative predictive value. While 7.83% of all TB 
symptomatic clients were detected with bacteriologic 
evidence of TB, CXR-AI was able to identify 1.03% 
subclinical TB cases among clients who were not TB-
symptomatic which would otherwise be missed using 
conventional methods (p<0.001).

Characteristics of the 
Population N = 48,486

Age 42.57+15.36 11 to 93 years old

Gender 56% Female, 44% Male

TB yields 689 (1.42%)

Clinical
Subclinical 

220 (7.83%)
469 (1.03%) 

p<0.001 (Statistically significant 
using Pearson’s chi-test)

Measures and predictive 
values of CAD powered 
by AI

Sensitivity
Specificity

74.7%
96.4%

Positive Predictive Value
Negative Predictive Value

73.7%
96.6%

Cohen’s Kappa (K) 0.7070 (SE=0.0152) p<0.001

Agreement 93.85%

Conclusions: CXR-AI can be used to detect subclini-
cal TB, as evidenced by high sensitivity and specificity. 
Near-perfect agreement between CXR-AI and human-
reader shows that it offers advantage in Philippine set-
tings with limited access to radiologists.
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OA29-427-16 18F-fluorodeoxyglucose  
PET-CT imaging in the ROSETTA trial:  
the impact of adjunctive rosuvastatin  
in rifampicin-susceptible TB treatment 

G. Cross,1 S. Burkill,2 C.W. Yap,3 I.P. Sari,4 H. Nguyen,5 
D. Quyet,5 V. Dalay,6 E. Gutierrez,6 J. O’Doherty,7,8 
C. Chang,9 A. Kelleher,10 N.I. Paton,1 1National 
University of Singapore, Infectious Disease Translational 
Research Programme, Singapore, Australia, 2Singapore 
Clinical Research Institute, Singapore Clinical Research 
Institute, Singapore, Singapore, 3NUHS, Diagnostic 
Imaging, Singapore, Singapore, 4National University of 
Singapore, Infectious Disease Translational Research 
Programme, Singapore, Singapore, 5Vietnam Military 
Medical University, Respiratory Medicine, Hanoi, Viet 
Nam, 6De La Salle Medical and Health Sciences Institute, 
Medicine, Cavite, Philippines, 7Medical University of South 
Carolina, Diagnostic Imaging, School of Medicine, South 
Carolina, United States of America, 8University College 
Dublin, Diagnostic Imaging, School of Medicine,, Dublin, 
United States of America, 9Alfred Health, Infectious 
Diseases, Melbourne, Australia, 10Kirby Institute, University 
of New South Wales, Kirby Institute, Sydney, Australia. 
e-mail: gail.cross@burnet.edu.au

Background: The randomised phase 2b ROSETTA trial 
tested adjunctive rosuvastatin in the treatment of rifam-
picin-susceptible Tuberculosis. We report results from 
a nested, exploratory PET-CT sub-study, investigating 
changes in metabolic and structural lung disease param-
eters.
Design/Methods: A subset of participants from the RO-
SETTA trial, identified via convenience sampling, under-
went 18F-fluorodeoxyglucose (18F-FDG) PET-CT scans 
at baseline and at 8 weeks. Avid lesion segmentation 
was performed by two readers using Osirix and through 
a semi-automated method (Syngo.via VB50MM, Sie-
mens). Total lesion glycolysis [TLG; mean Standard Up-
take Value (SUV) X volume of lesion], cavity diameter 
and SUVmax are presented here. Rosuvastatin versus 
control groups were compared using a quantile regres-
sion model. Interclass correlation coefficients between 
readers and software platforms were derived from a ran-
dom effects model.
Results: Twenty-four out of 137 (17.5%) participants 
underwent two PET-CT scans; 19/24 (79.2%) were 
male, median age of 30 years and baseline characteris-
tics between groups were similar. Within eight weeks of 
tuberculosis treatment, TLG reduced by >60% in both 
rosuvastatin and control groups, whilst changes in SUV-
max were less substantive. 
Reduction in cavity diameter in the rosuvastatin group 
was greater than the control group, but differences be-
tween groups were not significant for any outcomes 
measured. Inter-class correlation between the two read-
ers was very high at 0.999, and 0.829 between the soft-
ware platforms.

Rosuvastatin
(N=12)

Control
(N = 12)

Difference**, 
median 

(95% CI)^
P value

Total Lesion Glycolysis (TLG),
Baseline, median (IQR)

328.2 
(884.3)

804.7 
(1175.6)

Week 8, median (IQR) 79.8 (441.4) 308.5 (679.0)

Percentage change*, median 
(Q1, Q3)

-69.5 
(-99.0, -41.6)

-64.3 
(-81.7, 20.0)

9.4 
(-63.6, 82.4) 0.79

Cavity Diameter (mm), 
Baseline, median (IQR)

48.1 
(100.7) 49.8 (47)

Week 8, median (IQR) 17.9 (64.1) 34.2 (47.8)

Percentage change* of median 
(Q1, Q3)

-55.0 
(-64.4, 6.0)

-27.1 
(-73.8, 23.6)

-34.4 
(-130.3, 61.5) 0.45

SUVmax 
Baseline, median (IQR)

8.3 (5.0) 10.3 (7.0)

Week 8, median (IQR) 6.8 (5.3) 7.9 (4.2)

Change from baseline, median 
(IQR) -0.8 (1.3) -1.9 (9.1) -0.5 

(-4.5, 3.4) 0.77

*Baseline to week 8, ** rosuvastatin - control, ^Based on quantile regression model.

Table 1: Outcomes of  PET-CT sub-study 

Conclusions: Results from this exploratory PET-CT 
study are consistent with the main trial findings; ad-
junctive rosuvastatin does not show benefit over stan-
dard treatment for tuberculosis. PET-CT metrics which 
combine volumetric and metabolic parameters, such 
as TLG, characterise treatment induced metabolic and 
structural lung changes better than semi-quantitative 
measures, such as SUVmax. More data are need to de-
termine whether PET-CT has a role in evaluating re-
sponses to drug treatment within clinical trials.

OA29-428-16 Quality assurance of  
computer-aided detection to improve 
chest X-ray interpretation in facility- and 
community-based TB screening: experience 
from Vietnam 

A.L. Innes,1 V. Lebrun,2 L.G. Hoang,2 P.T.B. Nguyen,2 
T.T.T. Le,2 M.H. Pham,3 H.T.T. Truong,4 C.V. Nguyen,4 
H.B. Nguyen,4 H.T. Mai,2 1FHI 360, Global Health and 
Population, Hanoi, Viet Nam, 2FHI 360, Asia Pacific 
Regional Office, Hanoi, Viet Nam, 3USAID, Office of 
Health, Hanoi, Viet Nam, 4Vietnam National Tuberculosis 
Program, National Lung Hospital, Hanoi, Viet Nam. 
e-mail: ltrang@fhi360.org

Background and challenges to implementation: In Viet-
nam, chest X-ray (CXR) triages GeneXpert (Xpert) test-
ing to diagnose TB, demonstrating high yield TB disease 
detection but variable CXR interpretation. Computer-
aided detection (CAD) artificial intelligence can stan-
dardize and improve CXR interpretation quality. We in-
tegrated CAD into TB screening to support physicians 
on CXR interpretation and triage for Xpert testing.
Intervention or response: Retrospective CAD (qXR) 
analysis with Xpert as reference was performed on 
51,441 CXR from community TB screening in 2020. 
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With the resultant CAD framework, we integrated real-
time CAD into community screening in 2021 (17,078 
CXR) and 2022 (28,112 CXR) and expanded to 11 fa-
cilities in 2022 (24,945 CXR). The CAD-parallel model 
(qXR threshold ≥0.60) incorporated physician and CAD 
interpretation for all CXR; the CAD-first model (qXR 
threshold ≥0.40) selected only abnormal “TB-presump-
tive” CXR for physician interpretation. 
For both models, physicians made the final decision for 
Xpert testing and also triaged individuals with positive 
symptom screen for Xpert, independent of CXR.
Results/Impact: At three months, CAD-parallel integra-
tion in facility-based screening resulted in 47.3% CXR 
with concordant TB interpretation by CAD and physi-
cian (Kappa=0.30 SE 0.01), 11.0% Xpert positivity; in-
creasing at six months to 69.1% concordant CAD-phy-
sician TB interpretation (Kappa=0.44 SE 0.01), 21.1% 
Xpert positivity; and at nine months to 76.1% concor-
dant CAD-physician TB interpretation (Kappa=0.56 SE 
0.01), 22.0% Xpert positivity. 
In community screening, CAD-first integration de-
creased Xpert testing for normal CAD CXR from 33.3% 
(2021) to 8.8% (2022); however, the proportion of 
“missed” Xpert testing for CAD TB-presumptive CXR 
increased over the same period (13.7% and 22.0%).

Facility ICF: CAD-parallel 
model 

April-June 2022 
(N=5826) 

July-Sept 2022 
(N=9696) 

Oct-Dec 2022 
(N=9423) 

No. (%) CXR with CAD TB + 
Doctor TB reading 

227/480 
(47.3%) 

522/755 
(69.1%) 

796/1046 
(76.1%)

No. (%) CXR with CAD Normal 
+ Doctor TB reading 

253/480 
(52.70%) 

233/755 
(30.9%) 

250/1046 
(23.9%)

No. (%) Xpert positive 50/455 
(11.0%) 

148/703 
(21.1%) 

199/903 
(22.0%) 

Community ACF: CAD-first 
model 

2020 
(N=51,441) 

2021 
(N=17,078) 

2022 
(N=28,112) 

No. valid Xpert results 7205 3722 4297

No. (%) tested with Xpert for 
normal CAD CXR 

2827/7205 
(39.2%) 

1241/3722 
(33.3%) 

378/4297 
(8.8%) 

No. (%) Xpert positive for 
normal CAD CXR 

36/2827 
(1.3%) 

6/1241 
(0.5%) 

2/378 
(0.5%) 

No. (%) without Xpert testing 
for CAD TB CXR 

2496/6934 
(36.0%) 

396/2892 
(13.7%) 

1109/5033 
(22.0%) 

Table. Computer-aided detection (CAD) 
implementation results from 11 facilities in 2022 and at 
community TB screening campaigns in 2020-2022.

Conclusions: CAD integration into community and 
facility TB screening supported physicians to improve 
triage decisions for Xpert testing. Using quality assur-
ance, CAD-first and CAD-parallel models impacted 
decision-making at different steps in the workflow. Se-
lection of the model and threshold score and physician 
concordance with CAD interpretations are important to 
optimize CAD performance and TB yield.

OA29-429-16 Feasibility of  
computer-aided detection to improve  
chest X-ray interpretation: results from 
district-level health facilities in a high TB 
burden country 

L.G. Hoang,1 V. Lebrun,1 P.T.B. Nguyen,1 T.T.T. Le,1 
M.H. Pham,2 H.T.T. Truong,3 C.V. Nguyen,3 
H.B. Nguyen,3 H.T.T. Nguyen,1 H.T. Mai,1 A.L. Innes,4 
1FHI 360, Asia Pacific Regional Office, Hanoi, 
Viet Nam, 2USAID, Office of Health, Hanoi, Viet Nam, 
3Vietnam National Tuberculosis Program, National 
Lung Hospital, Hanoi, Viet Nam, 4FHI 360, Global Health 
and Population, Hanoi, Viet Nam. 
e-mail: hlinh@fhi360.org

Background and challenges to implementation: Viet-
nam’s TB screening algorithm prioritizes chest radiog-
raphy (CXR) to triage GeneXpert testing (the Double 
X strategy). CXR is known for inter-reader variability, 
high sensitivity, and lower specificity for detecting TB 
abnormalities. The WHO recommends models for in-
tegrating computer-aided detection (CAD) but there is 
limited guidance on programmatic implementation.
Intervention or response: From April-December 2022, 
CAD (qXR) was installed to interpret CXRs of out-
patients and inpatients in seven district health facili-
ties across four provinces. CAD was implemented as 
quality assurance through a CAD-parallel model: CAD 
and physicians interpreted all CXR, and physicians in-
corporated CAD readings into the triage decision for 
GeneXpert testing. CAD facilities were selected for high 
patient volume, adequate infrastructure, and leadership 
interest. A protocol was developed to guide CAD in-
stallation, CAD platform user guidelines, TB screening 
algorithm, CAD-integrated clinical workflow, and data 
reporting. In the same four provinces, 23 facilities imple-
mented Double X without CAD.
Results/Impact: CAD sites had more CXRs read as 
“TB-presumptive” (19.9%) compared with non-CAD 
sites in the same provinces (8.9%) with similar Gen-
eXpert positivity rates and higher yield for detecting 
TB disease (4,635/ 100,000 CXR versus 2,352/ 100,000 
CXR). TB-presumptive CXRs and TB yield increased 
in CAD sites compared to pre-CAD installation (10.7% 
and 3,538/100,000 CXR during April – December 2021). 
In CAD sites, 85.9% of 3,352 patients triaged for Gen-
eXpert testing were tested, lower than non-CAD sites 
and the pre-CAD period.
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Evaluated 
with CXR 

# (%) 
TB-

presumptive 
CXR 

# (%) 
tested 
with 
Xpert

Total TB 
diagnosed

# (%) 
initiated 

treatment

TB case 
Yield/100,000 

CXR

Pre-implementation: April – December 2021
Facilities 
selected for 
CAD (n=7)

12,351 1,322 (10.7%) 1,320 
(99.8%) 437 424 (97%) 3,583

Post-implementation: April – December 2022
CAD 
Facilities 
(n=7)

19,289 3,884 (19.9%) 3,352 
(85.9%) 896 816 

(91.1%)  4,635

Facilities 
without 
CAD 
(n=23)

81,245 7,269 (8.9%)  7,029 
(96.4%)  1,915  1,729 

(90.3%)  2,352

Table. TB Screening results at CAD sites and sites with 
physician interpretation only, 4 provinces of  Vietnam.

Conclusions: CAD integration in district general health 
facilities increased the CXR triage rate for GeneXpert 
testing with higher yield for detecting TB disease com-
pared with non-CAD facilities and the pre-CAD in-
stallation period. CAD improves the quality of CXR 
interpretation, which is advantageous for decentralized 
TB screening in non-TB specialized facilities or units. 
Successful CAD implementation requires a detailed pro-
tocol, user support, and collaboration between health 
facility departments to ensure confirmatory diagnostic 
testing for TB-presumptive CXR.

OA29-430-16 Lessons learnt during the 
implementation of digital chest X-ray 
with computer-aided detection software 
screening for TB in primary healthcare 
facilities in South Africa 

Y. Tsibolane,1 N.E. Ramarumo,2 1Yolisa Tsibolane, 
National Department of Health - South Africa, 
Pretoria, South Africa, 2National Department of 
Health, National Department of Health - South 
Africa, Pretoria, South Africa. 
e-mail: yolisa.tsibolane@health.gov.za

Background and challenges to implementation: TB re-
mains a major clinical and public health issue in South 
Africa. Despite progress made in reducing the TB inci-
dence in recent years, the TB burden is still very high. 
The national TB prevalence survey conducted in 2018 
estimated the TB prevalence at 737/100,000. Notably 
58% of the bacteriologically positive cases in the survey 
were asymptomatic and only identified through DCXR. 
This highlighted the need for chest X-Ray based screen-
ing at primary healthcare facilities (PHCs) and commu-
nity level.
Intervention or response: The National Department of 
Health with support from Global Fund to Fight Aids, 
Tuberculosis and Malaria, implemented a DCXR TB 
screening pilot project in 2019. Fifteen containerized 
DCXR units, equipped with computer-aided detection 

(CAD) software and an integrated M&E system, were 
placed at 23 high TB burden PHC facilities in 6 districts 
between 12 November 2020 and 31 March 2022. Each 
container was staffed with a Radiographer, Enrolled 
Nursing Assistant (ENA) and data capturer.
PHC attendees presenting at the container, were inter-
viewed by the ENA using a structured questionnaire 
which included the WHO-recommended four-symptom 
screening tool. Symptomatic clients were collected spu-
tum sample for investigation and those asymptomatic 
or could not produce a sputum were referred for chest 
x-ray screening. DCXR films were interpreted by CAD 
software and findings and reports automatically popu-
lated into patient’s profile in the M&E software.
Results/Impact: 77 876 visits were made to DCXR con-
tainers, and the results were as per the table below.

TB screening 
modality

Number 
screened

Screened 
positive

Xpert test 
positive TB yield NNT

Symptoms alonea 77,113 26,001 949 949/77,113
1,2%

26,001/949
27

DCXR aloneb 74,200 7,053 1,021 1,021/74,119
1,4%

7,053/1,021
7

Symptoms and/or 
DCXR screening 74,119 28,374 1,216 1,216/74,119

1,6%
28,374/1,216

23
a Excludes 763 clients without a symptom screening result
b Excludes 3,676 clients without a valid DCXR result

Conclusions: 
• Screening for TB using DCXR has a better yield at 
1,4% compared to symptom screening alone at 1,2%.
• The number needed to test after screening using X-
rays was lower (7) compared to symptom screening (27). 
• Combining symptom and DCXR screening had a bet-
ter yield at 1,6%

OA29-431-16 Parallel chest X-ray and 
symptom screening for TB among 
marginalised and key populations in Malawi: 
an effective TB screening and diagnostic 
strategy 

B.S. Gondol,1 J. Mpunga,2 K. Mbendera,3 
M. Mmanga,4 T. Mwenyenkulu,4 1Malawi National 
TB and leprosy Elimination Program,, Preventive Health 
Services, Lilongwe, Malawi, 2Malawi National TB and 
Leprosy Elimnation Program, Preventive Health Services, 
Lilongwe, Malawi, 3Malawi National TB and Leprosy 
Elimination Program, Preventive Helath Services, Lilongwe, 
Malawi, 4Malawi National TB and Leprosy Elimination 
Program, Preventive Health Services, Lilongwe, Malawi. 
e-mail: birru.shigut1@gmail.com

Background and challenges to implementation: Malawi 
still faces significant challenges in diagnosing tubercu-
losis (TB), with one-third of cases remaining undiag-
nosed and missed in communities. Marginalized and 
key populations are particularly affected due to struc-
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tural, geographical, and gender-related barriers to TB 
services. Hence the need for NTLEP to come up with 
an innovative strategy to minimize and mitigate these 
aforementioned barriers.
Intervention or response: To address this problem, the 
NTLEP introduced an outreach TB screening interven-
tion using a chest X-ray and symptom screening ap-
proach and targeted marginalized and key populations 
in poor urban communities. The healthcare workers 
were trained on the screening and diagnostic algorithms, 
the community mobilization activities were undertaken 
before the outreach program to increase demand for TB 
screening and diagnosis services.
Results/Impact: In 2022, 30,225 individuals were 
screened for TB using digital CXR and symptoms of 
which 1,993 (7%) were identified as presumptive TB. 
Of those screened,165 were diagnosed with TB, with an 
overall yield of 546 per 100k individuals screened which 
is four times higher than the TB incidence in the general 
population(132 cases/100k). The highest yield was ob-
served among refugees( 957 cases per 100k), followed by 
internally displaced persons (567 cases per 100K), pris-
oners (523 cases per 100k), and healthcare workers (510 
cases per 100k).
Conclusions: The findings highlight the need for target-
ed TB screening and diagnostic strategies for each spe-
cific risk group. However, the parallel CXR and symp-
tom screening approach used in this intervention has 
proven to be effective and provides valuable insights that 
can help in the scale-up of more effective TB screening 
and diagnostic strategies in similar settings.

OA29-432-16 Ultra-portable X-ray with 
artificial intelligence for TB screening 
and facilitating TB preventive therapy in 
Bangladesh 

M. Rahman,1 S. Ahmed,1 A.K. Saha,1 A. Nazneen,1 
M.S. Sarker,1 S.H.A. Jubayer,1 A. Takib,2 P.K. Modak,3 
K.A. Mamun,4 A. Rahman,5 P. Daru,1 S. Banu,1 
1ICDDR,B, Infectious Diseases Division, Dhaka, Bangladesh, 
2ICDDR,B, Infectious Diseases Division, Rajshahi, 
Bangladesh, 3National Tuberculosis Control Programme, 
Training, Dhaka, Bangladesh, 4National Tuberculosis 
Control Programme, Procurement & Logistics, Dhaka, 
Bangladesh, 5National Tuberculosis Control Programme, 
TBC & Admin, Dhaka, Bangladesh. 
e-mail: shahriar.ahmed@icddrb.org

Background and challenges to implementation: To ad-
dress the scarcity of X-ray facilities for tuberculosis (TB) 
screening in Bangladesh, the National TB Control Pro-
gramme (NTP) introduced ultra-portable chest X-ray 
(CXR) system equipped with Artificial Intelligence (AI) 
namely Computer Aided Detection for TB (CAD4TB). 
This new intervention is aimed to aid NTP to improve 
TB case detection in remote areas and facilitate roll-out 
of TB Preventive Therapy (TPT) in Bangladesh.

Intervention or response: From January-March 2023, 
six units of ultra-portable CXR were deployed at six 
districts of Rajshahi division, covering 45 sub-districts. 
Participants were divided into two groups: household 
contacts of index TB cases; and TB presumptive identi-
fied by clinicians. CAD4TB cut-off score was determined 
at 50. All TB presumptive identified by X-ray screening 
and symptom screening were referred for bacteriological 
confirmatory tests and clinical evaluation.
Results/Impact: A total of 5,137 TB presumptive were 
tested by ultra-portable CXR machines. Of them, 
85.75% had <50 score where we identified 0.43% 
(15/3484) bacteriologically confirmed (B+) persons with 
TB and 0.79% (21/2633) were clinically diagnosed (CD) 
with TB. The rest 14.25% had ≥50 score from where 
we found 7.22% (43/595) B+ TB and 22.92% (119/519) 
CD TB. We observed significant difference in TB case 
detection using AI software (P<0.0001) among<50 
and ≥50 CAD4TB (AI) scores. Among 552 household 
contacts tested, 92.4% (510/552) had <50 score and 
7.6%(42/552) had ≥50 score. Total 9.5% (4/42) B+ case 
and 5.2% (2/38) CD case were found from contacts with 
≥50 score. No TB was found from contacts with <50 
score. Among contacts, 546 individuals were referred for 
TPT eligibility evaluation.

INDICATORS TOTAL CAD4TB 
SCORE (≥50)

CAD4TB 
SCORE (<50)

TB presumptive tested by X-ray 5137 732 (14.25%) 4405 (85.75%)

Bacteriologically confirmed(B+) 58 7.22% (43/595) 0.43% (15/3484)

Clinically diagnosed (CD) 140 22.92% (119/595) 0.79% (21/2633)

Household contact tested by X-ray 552 7.6% (42/552) 92% (510/552)

Bacteriologically confirmed(B+) 04 9.5% (4/42) 00

Clinically diagnosed (CD) 02 5.2% (2/38) 00

Conclusions: Ultra-portable X-Ray system with AI 
(CAD4TB) can be a gamechanger in facilitating early 
diagnosis of missing TB cases and ensuring equitable 
access to quality care in peripheral settings. NTP can 
scale-up this technology to diagnose missing TB cases 
in remote locations, as well as for nationwide TPT roll-
out.
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OA29-433-16 Implementation of the 
ultra-portable chest X-ray with artificial 
intelligence and TrueNAT testing: screening 
and testing strategies during active case-
finding activities in Tarlac, the Philippines 

D.J. Sayman,1 K. Dalawang Bayan,1 S. Dela Cruz,1 
R. Cruz,1 M. Lopez,1 M. Calnan,1 F. Bautista,1 
E. Bontuyan,2 C.J. Candari,1 1University Research 
Co. LLC, TB Platforms for Sustainable Detection, 
Care and Treatment Project, Makati, Philippines, 
2United States Agency for International Development, 
Office of Health, Manila, Philippines. 
e-mail: kdalawangbayan@urc-chs.com

Background and challenges to implementation: The 
Global TB report 2022 estimates there were 741,000 TB 
cases in the Philippines in 2021, however only 321,564 
were notified. Despite implementation of community- 
and facility-based case-finding strategies, challenges 
remain including implementation inefficiencies, geo-
graphic restrictions, and long turnaround times (TAT) 
for TB services.
Intervention or response: USAID’s TB Platforms for 
Sustainable Detection, Care and Treatment Activ-
ity supported the demonstration of new TB diagnostic 
tools under the Introducing New Tools Project (iNTP) 
in select project sites in Tarlac province to accelerate TB 
elimination efforts in 2022. Through iNTP, the Activ-
ity conducted one-stop-shop community active case-
finding (ACF) activities using ultra-portable chest x-rays 
(UP-CXR) with computer-aided detection (CAD) and 
TrueNAT machines to enable same-day screening and 
testing among community members in target sites.
Results/Impact: After seven months of implementation 
in Tarlac Province, 6,372 individuals were screened for 
TB. Fifteen percent (933) were presumed to have TB. Of 
those, 87% (815) were tested and 60 bacteriologically 
diagnosed with TB. The Number Needed to Screen 
(NNS) to detect one TB case is 106. The average testing 
rate using CAD and TrueNAT was significantly higher 
than that of case finding activities without CAD or on-
site sputum collection/testing, (56% vs 35%, p-value 
<0.001). The average TAT from screening to release of 
test results was less than a day, an improvement from 
the seven-day average in traditional active case-finding 
approaches.
Conclusions: Using the UPCXR/CAD and TrueNAT 
provided an innovative approach to active case-finding 
activities. An understanding of the acceptability of these 
new tools in the community, especially in lieu of tradi-
tional screening tools, will prove essential in designing 
implementation strategies and increasing buy-in from 
local partners.

OA29-434-16 Using ultra-portable  
chest X-ray screening for TB in nomadic 
communities of Northeast Nigeria 

S. John,1 S. Abdulkarim,2 S. Usman,3 T. Rahman,4 
J. Creswell,4 1Janna Health Foundation, Public Health, 
Yola, Nigeria, 2SUFABEL Community Development 
Initiative, Public Health, Gombe, Nigeria, 3Yamaltu 
Deba Local Government Area, Primary Health Care 
Department, Gombe, Nigeria, 4Stop TB Partnership, 
Innovation and Grants, Geneva, Switzerland. 
e-mail: wizemannstv2@gmail.com

Background and challenges to implementation: De-
spite having the highest tuberculosis (TB) burden in 
Africa, Nigeria missed 59% of the people estimated 
to develop TB in 2022. Nomads are an important Key 
Population who contribute to the people with TB who 
are missed in Nigeria due to their limited access to 
health services, overcrowded and poorly ventilated liv-
ing condition, and distrust of public health services. 
Chest x-ray (CXR) can detect many people with TB 
that symptom screening misses but is not widely avail-
able in health facilities.
Intervention or response: From July to December 2022, 
TB screening camps were organized in Nomadic com-
munities of Adamawa and Gombe States. Consenting 
individuals ≥ 15 years were screened for TB symptoms 
(cough, fever, night sweats, and weight loss) and received 
a CXR using an ultraportable system interpreted by ar-
tificial intelligence (AI) (qXR V3). Sputum samples were 
collected from individuals with an abnormality score of 
0.3 or higher or if they reported any TB symptoms and 
tested with Xpert MTB/RIF (Xpert). The TB screening 
cascade was documented, and screening performance 
evaluated.
Results/Impact: 107 screening days were held in 95 No-
madic communities across 15 LGAs in Gombe and Ad-
amawa States. 6,461 people were screened; 2,739 (51%) 
were females. A total of 1,119 sputum samples were col-
lected, transported, and tested by Xpert, 91 were found 
to be Bac+ including 36 (42%) females. 
In addition, 170 TB people were clinically diagnosed, 
totalling 261 individuals with all forms of TB. Bacterio-
logically confirmed and all forms notifications increased 
by 30% and 41% respectively when compared to previ-
ous quarters in the targeted LGAs.
Conclusions: Use of ultra-portable CXR for TB screen-
ing in Nomadic communities led to increased TB no-
tifications in both Bac+ and all forms. Scaling this ap-
proach can potentially the treatment coverage gap.
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OA30 Models of Active Case Finding and 
Contact Investigation 

OA30-435-16 Strengthening intensified  
case-finding in public facilities without 
diagnostic tools using the healthcare worker 
model: an experience from Kano State, 
Nigeria 

L. Ugochukwu,1 G. Zephaniah,2 O. Chukwuogo,3 
A. Babayi,3 B. Odume,3 1KNCV Nigeria, 
Strategic Information, Abuja, Nigeria, 2KNCV Nigeria, 
Strategic Information, Kano, Nigeria, 3KNCV 
Nigeria, Programs, Abuja, Nigeria. 
e-mail: lugochukwu@kncvnigeria.org

Background and challenges to implementation: Access 
to health care services in public facilities in Kano State, 
Nigeria is across the tertiary, secondary, and primary 
level facilities. While primary health centers (PHCs) 
mostly serve the underprivileged population with a 
higher prevalence of tuberculosis, they are often without 
diagnostic tools. 
The scope of the National Program’s commissioned 
sample movers is limited as they move samples twice a 
week with priority on ART sites, creating challenges of 
sample wastage, increased diagnostic turn-around-time, 
and delayed treatment.
Intervention or response: The KNCV USAID-funded 
TB-LON project designed a hub-and-spoke model of 
healthcare worker sample transportation. Healthcare 
workers in each of the LGAs were trained on infection 
prevention and control, triple packaging of samples, 
and provided with cold boxes to routinely move samples 
from 112 spoke sites (PHCs) to hub sites (higher capac-
ity facilities) to address diagnostic gaps. Generated sam-
ples from screening officers domiciled at the spokes sites 
are stored in cold boxes. 
The laboratory or DOT officer engaged, routinely re-
trieves these samples, and moves them to the lab. The 
results are returned on the next visit for sample retrieval. 
The screening officer then contacts the patients.

Table 1. TB cascade results across the spoke sites.

Results/Impact: Out of the 140 facilities, spoke sites 
represent 80% of the public facilities with the ICF in-
tervention. Between January to December 2022, 88% of 
the samples generated at the spoke sites were success-
fully transported for evaluation, with 92% evaluated, 
yielding 6% TB cases. The proportion of sample trans-
ported increased from 75% in Q1 to 98% in Q4, and 

the evaluation rate from 86% to 98%. Altogether spokes 
sites contributed 47% of diagnosed and notified cases in 
the ICF intervention.
Conclusions: Utilizing the healthcare worker model for 
sample movement can bolster TB case finding in public 
facilities through increased timely sample transporta-
tion and evaluation, ensuring that TB cases that pass 
through PHCs without diagnostic capacities are not 
missed.

OA30-436-16 TB in times of COVID-19: 
specificities and lessons learnt from Brazilian 
clients 

A. Trajman,1 C. Almeida,2 J. Ballestero,3 P. Palha,3 
1Universidade Federal do Rio de Janeiro, Internal 
Medicine, Rio de Janeiro, Brazil, 2Universidade Federal 
do Rio de Janeiro, Graduate Program in Internal 
Medicine, Rio de Janeiro, Brazil, 3University of São 
Paulo at Ribeirão Preto, College of Nursing, Maternal-
Infant Nursing and Public Health, Ribeirão Preto, Brazil. 
e-mail: carlapga1303@hotmail.com

Background: Brazil, a high TB burden country, has the 
3rd highest poll death from COVID-19. We conducted a 
mixed methods study among patients and caregivers to 
understand their perspectives on TB service disruptions 
and lessons learned from the pandemic.
Design/Methods: This was conducted in six Brazilian 
capitals, with patients/caregivers who underwent treat-
ment for drug-susceptible or, drug-resistant TB or pre-
ventive during the pandemic. In phase 1 - quantitative, 
we applied an objective questionnaire; in phase 2 – qual-
itative, we applied a face-to-face semi-structured inter-
view. The questions sought to compare services before 
and during the pandemic and the access barriers faced 
during this period. In phase 1, we used descriptive sta-
tistics, and in phase 2, content analysis in the thematic 
mode.
Results: 202 participants answered the questionnaire, 
53% were women and 79% were patients, of whom 
46% were undergoing susceptible TB treatment. Fifteen 
people were interviewed: 13 patients and 2 caregivers, 8 
men. The diagnosis was delayed because of the patients’ 
fear of accessing services (46%) and the limitations 
of travel. In the thematic category “diagnosis”, par-
ticipants reported delays in access to laboratorial tests 
and TB services even with positive results. Some were 
diagnosed with TB during the COVID-19 investigation. 
Participants found that TB services have been the most 
affected by COVID-19. In the “treatment” category, par-
ticipants perceived being well attended, especially when 
DOT was realized. Participants also suggested there are 
lessons from the COVID-19 response that can be trans-
ferred to the TB program: a better understanding of the 
importance of contact tracing and of wearing masks, 
the possibility of remote care, and better dissemination 
of information about TB.
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Conclusions: Patients/caregivers have noticed the decline 
of TB services and the prioritization of COVID-19 in 
services, especially regarding the diagnosis. Understand-
ing of contact mapping is an opportunity. The need for 
more social visibility of TB is clear.

OA30-437-16 Strategic integration of 
active TB case-finding into the COVID-19 
vaccination programme - experience 
from the KNCV Nigeria GLOVAX Project in 
Anambra and Imo State, Nigeria 

Y. Wali,1 C. Oke,2 G. Ugochukwu,3 I. Anaedobe,2 
S. Useni,4 C. Ogbudebe,4 O. Chukwuogo,4 
B. Odume,5 1KNCV Nigeria, Strategic Information, 
Awka, Nigeria, 2KNCV Nigeria, Technical, Awka, Nigeria, 
3KNCV Nigeria, Technical, Owerri, Nigeria, 4KNCV 
Nigeria, Technical, Abuja, Nigeria, 5KNCV Nigeria, 
Technical/Administration, Abuja, Nigeria. 
e-mail: ywali@kncvnigeria.org

Background and challenges to implementation: The 
most lethal infectious disease in the globe prior to the 
emergence of COVID-19 was tuberculosis (TB). In-
creasing amounts of evidence indicate that COVID-19 
occurs whether or not TB occurs, whether it does so 
before, during, or after an active TB diagnosis. Due to 
reluctance, it became urgent to raise the uptake of the 
COVID-19 vaccine in Nigeria. Strategic integration of 
active TB case search into the COVID-19 vaccination 
program (GLOVAX Project) is required to support TB 
case finding activities. Hence, this study is aimed at as-
sessing the strategic integration of active TB case finding 
into covid-19 vaccination program.
Intervention or response: KNCV Nigeria is implement-
ing the GLOVAX Intervention in Nigeria. Two south-
east states, Anambra and Imo were selected Were 
amongst the 7 states implementing the GLOVAX proj-
ect. Between July to December 2022 people in the com-
munity were vaccinated for COVID-19. These patients 
that were vaccinated were also screened symptomatical-
ly for TB. Presumptive clients were identified and evalu-
ated clinically or bacteriologically for TB. Data from 
KNCV Nigeria intervention data base was obtained. 
Information on number of Persons screened, number 
Presumptive identified, number of presumptive evalu-
ated and number of diagnosed TB cases was extracted 
and used for this study. Analysis was done using descrip-
tive statistics.
Results/Impact: A total of 250,650 clients were vacci-
nated for COVID-19 and 100% (250650) of these clients 
were screened symptomatically for TB. There was a 3% 
(n=250650; 6821) presumptive yield and 96% (n=6821; 
6553) were evaluated. The TB yield from this evaluation 
was 3% (n=6553; 161).
Conclusions: In the result, 161 (3%) clients were identi-
fied to have TB in the GLOVAX project within the pe-
riod. This strategic integration shows potential to detect 

the missing TB cases in Nigeria. However, if more em-
phasis is put into quality screening and gaps in evalua-
tion is closed there are possibilities to improve the TB 
yield.

OA30-438-16 Universal testing for TB 
investigation among household TB contacts 
in three sub-Saharan African countries 

S. Charalambous,1,2 T. Ntshiqa,1 J. Lalashowi,3 
M. Matete,4 I. Sabi,3 S. Stender,5 M. Ngobeni,1 
J. Nagudi,6 A. Copas,7 N. Ntinginya,3 M. Rangaka,8 
K. Velen,1 1The Aurum Institute, Science, Johannesburg, 
South Africa, 2University of the Witwatersrand, School 
of Public Health, Johannesburg, South Africa, 3National 
Institute for Medical Research, Mbeya Medical Research 
Centre, Mbeya, United Republic of Tanzania, 4Jhpiego, 
Study Coordinator, Maseru, Lesotho, 5Jhpiego, Enhancing 
Global Health Security, Baltimore, United States of 
America, 6The Aurum Institute, Implementation Research, 
Johannesburg, South Africa, 7University College London, 
MRC Clinical Trials Unit, Institute for Clinical Trials and 
Methodology, London, United Kingdom of Great Britain 
and Northern Ireland, 8University College London, Institute 
of Global Health & MMRC Clinical Trials Unit, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: scharalambous@auruminstitute.org

Background: A reliance on symptom-based screening, 
followed by complicated testing and referral algorithms, 
have limited the impact of tuberculosis (TB) contact in-
vestigation in high-burden settings. Consequently, alter-
native approaches such as universal TB testing, where 
household contacts (HHCs) are tested regardless of 
symptoms, has gained interest. We piloted a universal 
Test-and-Treat strategy among HHCs, complemented 
by linkage to appropriate TB treatment or TB preven-
tive therapy (TPT).
Design/Methods: We conducted a cross-sectional pilot 
study in South Africa, Lesotho and Tanzania. Index pa-
tients ≥18 years, with microbiologically-confirmed TB 
diagnosed within ≤6 weeks were enrolled. Among all 
consented HHCs, we aimed to collect sputum samples 
regardless of whether symptoms were reported or not. 
In HHCs <10 years, we also followed an algorithm 
based on WHO pediatric guidelines, where all symp-
tomatic contacts were referred for further evaluation. 
Sputa was tested using Xpert MTB/Rif (Xpert). 
As indicated, persons were referred for TB treatment 
initiation, further investigation or TPT depending on 
country guidelines.
Results: We enrolled 342 index patients and 964 HHCs. 
The median age of HHCs was 18 years (8-39 years) and 
HIV status was known among 57%; 16% self-reported 
being HIV infected. Among the 964 HHCs, 147(15.2%) 
had any symptoms. 
The proportion with successful sputum collection was 
similar in symptomatic and asymptomatic patients. In 
total, 25(2.5%) HHCs had a positive Xpert; 11(7.4%) 
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among symptomatic and 14(1.7%) among asymptomat-
ic. Of those eligible for TPT according to country guide-
lines (n=277), 208(75%) were started on TPT. Country 
differences are shown in Table.

South Africa Lesotho Tanzania Total

Index patients 152 100 90 342

HHC (n, % female) 300 (174, 58%) 321 (211, 66%) 343 (212, 62%) 964 (597. 62%)

HHC<10 years 31 96 155 282

HHC>=10years 269 225 188 682

Sputum collected 290 (96.6%) 219 (66.2%) 243 (70.8%) 752 (78.0%)

Xpert+ve (% of HHC) 11 ( 3.7%) 5 9 ( 2.6%) 25 ( 2.5%)

TB Treatment started 5 9 9 23

TPT started 10 156 42 208

Table. Universal testing study results by country.

Conclusions: Universal testing for TB among house-
hold contacts was feasible and yielded PWTB among 
contacts who were asymptomatic. Variations in study 
findings by country suggest the effect of the intervention 
may vary by setting; a planned cluster randomised trial 
is underway which will further evaluate the yield of TB 
and TPT uptake in a larger scale implementation.

OA30-439-16 Rapid training and  
deployment of nurse-led community-based 
TB contact investigation teams in five rural 
districts in Mozambique: a promising new 
model for community-based services 

A. Abdula,1 H. Halstrom,2 M. Martinho,3 B. Jose,4 
P. Zindoga,5 J. Cowan,5 M. Chachine,5 A. Johnson,6 
A. Schulhofer,7 A. Meltzer,8 P. Kerndt,9 1ADPP, 
LTBR, Maputo, Mozambique, 2ADPP, Promotion, 
Maputo, Mozambique, 3ADPP, LTBR, Nampula, 
Mozambique, 4MoH, NTP, Maputo, Mozambique,
 5USAID, TB, Maputo, Mozambique, 6JSI Research & 
Training Institute, Inc, TB CI, Washington, United States 
of America, 7Open Development, LLC, TB, Washington, 
United States of America, 8USAID, TB, Washington, 
United States of America, 9USAID Washington, TB, 
Washington, United States of America. 
e-mail: cassamo2010@gmail.com

Background and challenges to implementation: Mo-
zambique is one of 30 WHO high burden countries 
for TB, TB/HIV and drug-resistant TB (DR-TB) and 
had an estimated TB incidence of 361 per 100,000 in 
2021. ADPP with JSI and USAID support through a 
12-month TB Commitment Grant demonstration proj-
ect, recruited, trained, and deployed nurse-led outreach 
teams in five mostly rural districts in Nampula Province 
(Nampula City, Monapo, Nacala Porto, Angoche, and 
Moma).
Intervention or response: Between July 2022 and Sep-
tember 2022, the five teams with two nurses each were 
established to provide comprehensive, community-based 

TB contact investigations (TBCI) in the five districts to 
locate and screen household and other close contacts 
(HCCs) who were exposed to active TB and who may 
have acquired TB. Beginning in November 2022, all eli-
gible contacts 15 years old or younger and without evi-
dence of active TB disease were offered and initiated on 
TB preventive treatment (TPT).
Results/Impact: Between November 2022 and March 
2023, 584 persons with TB (572 DS-TB and 12 DR-TB) 
reported 3,224 (3,149 DS-TB and 75 DR-TB) household 
or other close contacts (HCC) or an average of 5.5 per 
index case; 2,022 (62.7%) contacts were <15yrs and 
1,202 (37.3%) >15 yrs. 
Overall, 81/3,224 (2.5%) of contacts were diagnosed 
with TB (all DS TB), however 57/81 (70%) of those new-
ly diagnosed were less than 15 years; 1,928/2,022 (95%) 
were eligible for TPT, 57/2,022 (3%) had DS TB and 
37/2,022 (2%) were not eligible. From all eligible con-
tacts less than 15 years, 1911/1928 (99%) were started on 
TPT (1,870 for DS TB and 41 for DR TB). Completion 
rates being monitored.
Conclusions: Nurse-led TBCI teams can be rapidly re-
cruited, trained and deployed and are highly effective 
in identification of close contacts, finding persons with 
active disease, and initiating TPT with high acceptance 
among eligible persons 15 years old or younger, both for 
DS and DR TB.

OA30-440-16 An assessment of the 
effectiveness of community-based mobile 
chest X-ray TB screening in a state in 
Southwest Nigeria 

A. Alege,1 T. Osatuyi,2 O. Rotimi-Ojo,1 O. Udunze,2 
D. Sokoya,3 A. Lawanson,4 A. Agbaje,5 O. Daniel,4 
R. Eneogu,6 O. Oyelaran,6 C. Anyaike,7 D. Nongo,6 
1Society for Family Health, TBLON 3, Lagos, Nigeria, 2Lagos 
State Ministry of Health, Grant Management Unit, Lagos, 
Nigeria, 3Lagos State Tuberculosis, Leprosy and Buruli 
Ulcer Control Program, Disease Control, Lagos, Nigeria, 
4Institute of Human Virology, Nigeria, Prevention, Care and 
Treatment, Lagos, Nigeria, 5Institute of Human Virology, 
Nigeria, Office of the CEO, Abuja, Nigeria, 6USAID Nigeria, 
Office of HIV/AIDS and Tuberculosis, Abuja, Nigeria, 
7National Tuberculosis, Leprosy and Buruli Ulcer Control 
Program, Program Management Unit, Abuja, Nigeria. 
e-mail: aalege@sfhnigeria.org

Background and challenges to implementation: Nigeria 
is ranked sixth in TB burden in Africa with a 40% gap 
in TB case notification. There has been a progressive 
decline in the gap between estimated and notified cases 
from 2017 till 2022 due to the deployment of several in-
novative strategies such as the Computer Aided Detec-
tion enabled mobile x-ray for mass screening.
Intervention or response: This was a collaboration be-
tween the USAID TBLON 3 and the Global Fund Grant 
Management Unit of the Lagos State Ministry of Health. 
Active case-finding targeted at hotspots for TB key and 
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vulnerable populations (TB KVP) were conducted using 
a computer-aided detection enabled digital x-ray, fitted 
in a van for ease of movement and operation. The x-
ray van has on-site 2 radiographers and other support 
staff for logistics support while a radiologist remotely 
reviews the digital radio-graphs as necessary.
Prior engagement and mobilization of the target popu-
lations was done to ensure good turnout and acceptance. 
All clients were screened using a parallel screening algo-
rithm that included the WHO four-symptom screening 
(W4SS) and CAD4TB score with threshold set at 50. All 
identified persons presumed to have TB were evaluated 
with GeneXpert, and bacteriologically negative results 
had their digital x-ray films and symptoms sent for radi-
ologist review for clinical diagnosis.
Results/Impact: A total of 16 LGAs and average of 77 
communities in each quarter were covered between July 
2022 to March 2023. 18,628 persons were screened dur-
ing this period while 1,029 persons were presumed to 
have TB were evaluated. A total of 269 TB cases were 
diagnosed out of which about two-thirds were clinically 
diagnosed. The number-needed-to screen and number-
needed -to test were 69 and 4 respectively.
Conclusions: This intervention was found to be very 
efficient as evidenced by the low NNS and NNT com-
pared to W4SS only from other studies. The proportion 
of sub-clinical TB detection also increased.

OA30-441-16 Engaging private pharmacies 
for TB case detection in major cities of Nepal 
S.K. Shrestha,1 S. Kaminsa,2 N.P. Shah,3 S.K. Sharma,4 
R. Basnet,5 R. Bhattarai,1 B. Maharjan,1 L.R. Joshi,5 
1Save the Children/Global Fund, Program Management, 
Bhaktapur, Nepal, 2Save the Children, Department 
of Global Health, Lusaka, Zambia, 3National Tuberculosis 
Control Center, Clinical, Bhaktpur, Nepal, 4National 
Tuberculosis Control Center, Planning & Monitoring, 
Bhaktpur, Nepal, 5Save the Children/Global Fund, 
Program Management, Bhaktpur, Nepal. 
e-mail: saroj.shrestha@savethechildren.org

Background and challenges to implementation: Nearly 
14% of participants of the national TB prevalence sur-
vey 2018 presented with cough for two weeks or more, 
sought medical treatment in private health facilities in-
cluding pharmacies. Pharmacies are always first points 
of contact because of accessibility and extensive utiliza-
tion by communities. 
A pharmacy referral program was established with the 
aim to empower private pharmacies to identify and refer 
individuals with TB symptoms to the nearest health fa-
cility for diagnosis, and to bring these pharmacies to ac-
tive participation in the National Tuberculosis Program 
surveillance system.
Intervention or response: Close to 400 pharmacies in 
seven high TB burden cities of Nepal were selected as TB 
screening points for communities that access care from 

them. This approach was done in collaboration with 
the Nepal Chemist & Druggist Association (NCDA). 
All received orientation from the NTP on identification 
and referral of TB presumptive to health facilities for 
diagnosis and treatment. These pharmacies were linked 
to performance-based incentive scheme for each patient 
referred to a health facility and additional incentive if 
the referred patient was diagnosed with TB. The phar-
macy personnel received regular onsite mentorship visits 
to assure their knowledge of TB screening and referral 
procedures.
Results/Impact: Out of the 24,937 patients referred by 
188 pharmacies, 2,229 (M:1313, F:916) patients were 
diagnosed with TB from January-December 2022. This 
identification of TB at a primary level has contributed 
significantly to increased quality of care for community 
members.
Conclusions: Pharmacies hold huge potential to con-
tribute meaningfully to TB PPM efforts. Orientation 
and continuous mentorship of pharmacy owners and 
workers on screening for TB will enable early detection 
and access to treatment by community members. The 
successful outcome of the pharmacy referral program 
targeting less than 8% of the nearly 5,000 pharmacies in 
seven cities suggests that similar innovations should be 
initiated and evaluated in other major cities.

OA30-442-16 Systematic investigation of 
hospital-based TB transmission in two 
hospitals of the Kyrgyz Republic, Central Asia 

H. Hoffmann,1,2 Y.A. Shuaib,1 C. Utpatel,3 
C. Corbett,1 A. Iskakova,4 G. Kalmambetova,4 
K. Kranzer,5 V. Mohr,6 A. Kadyrov,7 S. Niemann,3,8 
1Institute of Microbiology and Laboratory Medicine, 
IML red GmbH, Gauting, Germany, 2SYNLAB Gauting, 
SYNLAB MVZ Dachau GmbH, Gauting, Germany, 
3Leibniz Research Center Borstel, Molecular and 
Experimental Mycobacteriology, Borstel, Germany, 
4Republican Tuberculosis Center, Republican Tuberculosis 
Reference Laboratory, Bishkek, Kyrgyzstan, 5London 
School of Hygiene & Tropical Medicine, Department of 
Clinical Research, London, Zimbabwe, 6Leibniz Research 
Center Borstel, Genome Sequencing, Borstel, Germany, 
7Republican Tuberculosis Center, National Tuberculosis 
Project Management, Bishkek, Kyrgyzstan, 8German 
Center for Infection Research, Partner Site Hamburg-
Lübeck-Borstel-Riems, Borstel, Germany. 
e-mail: harald.hoffmann@synlab.com

Background: Although control of TB transmission dy-
namics in the community and in hospitals is considered 
an important key to the control the whole TB epidemic, 
systematic progressive studies investigating frequencies 
and risk factors of transmission in TB hospitals are so 
far missing. In this longitudinal cross-sectional study, a 
cohort of 563 TB patients were systematically investi-
gated over 20 months from 2017 to 2019 at two TB hos-
pitals in the Kyrgyz Republic.



S286 Oral abstract sessions,  Thursday,  16 November

Design/Methods: Patients were tracked with regards 
to their rooms and room-mates during hospitalization. 
Whole genome sequencing was performed on 708 My-
cobacterium tuberculosis complex (M.tbc) isolates, in-
cluding 563 early (grown from samples collected within 
≤6 weeks of hospitalization), 10 late (grown from sam-
ples collected >6 weeks post admission), and 135 serial 
isolates (grown from follow-up samples).
Results: The cohort of participants represented >90% 
of all patients hospitalized at the study sites during the 
follow-up period of 53,372 hospitalization days in to-
tal. The 563 early isolates belonged into three phyloge-
netic M.tbc lineages, i.e., L2 (Beijing; 70.7%, 398/563), 
L3 (Delhi/CAS; 1.1%, 6/563), and L4 (Euro-American; 
28.1%, 158/563), and into M. bovis (0.2%, 1/563). 
Genome-based cluster analysis revealed that 30.7% 
(173/563) of isolates fell into 56 clusters (<5 SNPs) 
with 50.3% of clustering isolates being drug-resistant. 
Based on genome-analysis of all 708 isolates, two prov-
en (0.04%), and nine potential (1.6%) nosocomial TB 
transmission events were identified.
Conclusions: Within-community transmission of M.tbc 
is highly active in Kyrgyzstan. Drug resistance is one of 
the drivers of the TB epidemic. When extrapolating ob-
served transmission events to the country level, 21.0 and 
94.5 hospitalized Kyrgyz TB patients would be struck by 
proven and potential, respectively, nosocomial TB trans-
missions per year.

OA31 Evidence based intervention to 
influence the policies 

OA31-443-16 Quality of governance, 
domestic TB spending and TB control 
programme outcomes in sub-Saharan Africa: 
a panel data regression analysis 

D. Ogbuabor,1 1University of Nigeria, Health 
Administration and Management, Enugu, Nigeria. 
e-mail: daniel.ogbuabor@unn.edu.ng

Background: This study investigates the influence of 
institutions on the impact of domestic tuberculosis 
spending on TB case detection rates and treatment suc-
cess rates in a panel of 15 high TB burden African coun-
tries.
Design/Methods: The panel data comprised the inde-
pendent, dependent, and moderating variables for the 
period, 2016-2021. The independent variables were do-
mestic TB expenditures. The dependent variables were 
TB case detection and treatment success rates. The 
moderating variables, governance indicators, comprised 
voice and accountability index, political stability index, 
government effectiveness index, regulatory quality in-

dex, rule of law index, and control of corruption index. 
Ordinary least square (OLS), pooled OLS, fixed effects 
and random effects estimators were used in this study. 
The baseline model is from the random effects estima-
tors given the insignificant Hausman test results.
Results: Domestic spending mainly impacts positively 
and significantly TB treatment: control of corrup-
tion (β=0.0481, ρ = 0.027), government effectiveness 
(β=0.0434, ρ=0.117), political stability (β=0.0483, 
ρ=0.059), regulatory quality (β=0.0656, ρ< 0.001), rule 
of law (β=0.0532, ρ=0.009), and voice and accountabil-
ity (β=0.0616, ρ=0.218). 
Nonetheless, the moderating role of institutional qual-
ity on this effect remained mainly adverse: control 
of corruption (β=-0.0163, ρ=0.047), government ef-
fectiveness (β= -0.0112, ρ=0.067), political stability 
(β=-0.0096, ρ=0.196), regulatory quality (β=-0.0177, 
ρ<0.001), rule of law (β=-0.01161, ρ=0.012), and voice 
and accountability(β=-0.0138, ρ=0.277). 
The effect of domestic spending on the case detection 
rate is predominantly negative and statistically insignifi-
cant throughout. The role of institutions as a channel of 
transmission also remained muted throughout.
Conclusions: Domestic expenditure enhanced TB treat-
ment success rate but did not improve case detection. 
Our findings suggest that institutions in Africa have not 
been a channel for improving the TB control-domestic 
spending relationship. Sub-Saharan African countries 
must build strong institutions to ensure efficient and ef-
fective domestic spending on TB control.

OA31-444-16 TB knowledge and practices 
among private practitioners in Varanasi, 
India: implications for ending TB 

V. Kumar,1 S. Bhatnagar,2 R. Saxena,2 P. Rai,3 
A. Adarsh,2 S. Joshi,4 P. P.S.,4 D. Baliga,4 A. Yadav,4 
S. Subramanyan,4 S. Chandra,5 R. Ramachandran,1 
1Office of the World Health Organisation (WHO), WHO 
Country Office, National TB Elimination Programme 
(Technical Support Network), New Delhi, India, 
2Government of Uttar Pradesh, State TB Cell, 
Lucknow, India, 3Government of Uttar Pradesh, District 
TB Cell, Lucknow, India, 4Office of the World Health 
Organisation (WHO), WHO Country Office, National 
TB Elimination Programme (Technical Support Network), 
Lucknow, India, 5Office of the World Health 
Organisation (WHO) Representative to India, WHO 
Country Offic, National TB Elimination Programme 
(Technical Support Network), New Delhi, India. 
e-mail: stoup@rntcp.org

Background and challenges to implementation: This 
study found suboptimal knowledge and practice pat-
terns among private practitioners treating TB in Varana-
si district of Uttar Pradesh. The research highlights the 
need for contextual strategies to improve private sector 
engagement and enhance appropriate TB management 
practices in high-burden settings.
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Intervention or response: The mixed-methods study 
used purposive sampling to select 120 private practitio-
ners across Varanasi district zones in 2022. A structured 
questionnaire collected quantitative data on practitio-
ners’ TB management knowledge and practice patterns 
based on factors like age, gender, speciality and TB pro-
gram training. In-depth interviews provided qualitative 
insights. Results were analysed on MS excel and tran-
scripts annotated with Transcribear tool.
Results/Impact: The study had 65% of participants 
from urban, and 35% rural. Knowledge and practice 
patterns were found to be suboptimal, especially among 
elder age, rural, and stand-alone clinicians. Urban prac-
titioners scored 9.2 points higher than rural peers, and 
younger age respondents scored 3.1 points higher than 
older age ones (p=0.000643119). More clinical experi-
ence correlated with a 12.4-point knowledge decrease 
(p=0.031), while TB program training led to a 10.8-point 
knowledge increase (p=0.02).
Practice competency was low at 13.6 points out of 20 
(35.6%, SD=2.44). A positive relationship between 
knowledge and practice was observed (p=0.0004). Re-
spiratory physicians outperformed stand-alone clini-
cians in practice scores (p=0.009) while urban doctors 
scored 2.77 higher than rural peers (p=0.033). Gender 
had no significant practice score impact.
Qualitative data suggested interventions for enhancing 
private sector engagement in TB elimination, such as 
continued medical education, engaging physicians from 
allied system of medicine and addressing training gaps.
Conclusions: The study highlights the need for strong 
policy inducement to adopt a strategic framework fo-
cused on strengthening private sector engagement in 
high burden settings.

OA31-445-16 Strengthening of results-based 
financing to ensure person-centred TB care 
in the Kyrgyz Republic 

A. Ibraeva,1 A. Ibraimova,1 R. Cholurova,1 
N. Dzhanuzakova,1 A. Baiborieva,1 A. Kadyrov,2 
K. Oskonbaeva,3 C. Kamarli,4 K. Basova,1 1JSI, USAID 
Cure Tuberculosis Project, Bishkek, Kyrgyzstan, 2National 
Tuberculosis Center, NTP, Bishkek, Kyrgyzstan, 3Mandatory 
Health Insurance Fund, Health Insurance and Quality 
Healthcare, Bishkek, Kyrgyzstan, 4USAID, Health and 
Education Office, Bishkek, Kyrgyzstan. 
e-mail: aelita_ibraeva@kg.jsi.com

Background and challenges to implementation: In 2017, 
the Kyrgyz Republic adopted results-based financing to 
motivate primary health care (PHC) workers to provide 
quality care and counseling to persons receiving TB 
care. Payments are made following provider submis-
sion of successfully treated TB cases into an informa-
tion system developed for the Mandatory Health Insur-
ance Fund (MHIF) with USAID support. Payments for 
successful treatment of drug-resistant tuberculosis are 

twice as high as for drug-sensitive TB. However, docu-
ments submitted for payment often failed to meet suc-
cessful TB treatment outcome criteria.
Intervention or response: The USAID-funded Cure Tu-
berculosis project, led by JSI, examined 300 TB cases 
submitted for payment in Chui and Jalal-Abad oblasts 
from the 2018 cohort (20% of total TB cases). We as-
sessed clinical criteria for the categorization of TB cases, 
criteria for verification of successfully treated TB cases 
submitted for payment, and payments made in 2019 and 
2020.
Results/Impact: TB cases were categorized properly as 
drug-sensitive or drug-resistant, and 90% met the defini-
tion of a successfully treated TB case. However, compli-
ance with the diagnostic algorithm was found in only 
29% of cases. Noncompliance included testing samples 
after the start of treatment or failing to conduct drug 
susceptibility testing, leading to a high rate of clinically 
diagnosed cases. Due to the lack of guidelines, errors oc-
curred in recording and reporting transferred cases and 
cases with failed treatment outcomes. The assessment 
also revealed poor clinical case management and treat-
ment monitoring.
Conclusions: Study findings have led to strengthening 
the verification system, including through developing 
clinical criteria for verification and regular review of in-
dividual successfully treated cases by TB Concilia. This 
has resulted in improved adherence to the diagnostic al-
gorithm and a decrease by 30% in erroneously reported 
successfully treated cases.

OA31-446-16 Child and adolescent TB policy 
and governance in the sub-Saharan Africa 
region, 2021 

R. Mande,1 J.P. Dongo,1 P. Thekkur,2 V. Tully,3 
R. Dlodlo,4 J. Doyle,3 S. Dar Berger,5 B. Moore,3 
1International Union Against Tuberculosis and Lung 
Disease, TB, Kampala, Uganda, 2International Union 
Against Tuberculosis and Lung Disease, Centre for 
Operational Research, Hyderabad, India, 3Centre for 
Disease Control and Prevention, Division of Global HIV 
and TB, Atlanta, United States of America, 4International 
Union Against Tuberculosis and Lung Disease, Department 
of TB, Bulawayo, Zimbabwe, 5International Union Against 
Tuberculosis and Lung Disease, Department of TB, Lisbon, 
Portugal. e-mail: ritah.mande@theunion.org

Background and challenges to implementation: The 
Sub-Saharan Africa Regional Child and Adolescent TB 
Centre of Excellence (COE) is a virtual platform estab-
lished in 2019 by The International Union Against TB 
and Lung Disease, U.S. Centers for Disease Control and 
Prevention and nine founding member countries: Eswa-
tini, Ethiopia, Kenya, Malawi, Mozambique, Tanzania, 
Uganda, Zambia, and Zimbabwe. The COE aims to 
bridge policy-practice gaps in management of child and 
adolescent TB (C&A TB) by fostering south-to-south 
learning and partnerships.
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Intervention or response: In April 2021, the COE as-
sessed C&A TB policy and governance through an on-
line, cross-sectional survey completed by child TB focal 
points of the nine member countries. The objective was 
to better understand the current structure of manage-
ment, financing, and training for C&A TB. Analysis was 
restricted to de-identified data and aggregated results.
Results/Impact: While interventions and targets for 
child TB were included in all countries’ (n=9) national 
strategic plans (NSP) and guidelines, only four (44%) 
included adolescent TB in NSPs, while 78% included 
them in guidelines. Only four (44%) countries captured 
all WHO-recommended disaggregated age categories. 
Eight (89%) countries have C&A TB Technical Work-
ing Groups (TWGs), though stakeholder representation 
varied. All reported dedicated funding for C&A TB, but 
only five (56%) received funding from their government 
with most or all funding coming from external donors 
for most countries. All countries had an existing train-
ing curriculum for child TB, but only four (44%) includ-
ed adolescents and only five had a strategy for training 
relevant staff.
Conclusions: Most countries included C&A TB in gov-
ernance, strategic, and technical documents that guide 
TB programming and have functional TWGs to provide 
guidance. However, many programs rely on donor fund-
ing, leaving them vulnerable to external forces. Training 
curricula don’t cover all relevant topics, especially ado-
lescent TB. Many countries are not following WHO-
recommended age-disaggregated reporting, limiting 
their ability to track key indicators.

OA31-447-16 Accelerating patient-
centric approach through multi-sectoral 
convergence in the state of Himachal 
Pradesh, India 

C. Madan,1 G. Beri,2 B. Kalottee,1 A. Heda,3 A. Sharma,1 
C. Thakur,1 G. Rawat,1 M. Kumar,1 K. Sachdeva,4 
1International Union against Tuberculosis and Lung 
Disease, Axshya Plus, New Delhi, India, 2Government of 
Himachal Pradesh, National Health Mission, Shimla, India, 
3International Union against Tuberculosis and Lung Disease, 
Axshya Plus, Shimla, India, 4International Union against 
Tuberculosis and Lung Disease, USEA, New Delhi, India. 
e-mail: chandravali@theunion.org

Background and challenges to implementation: Tuber-
culosis (TB) is not just a health problem; but a socio-
economic problem. To achieve Country’s goal of elimi-
nating TB by 2025, a coordinated effort across multiple 
sectors is necessary, to bolster the country’s response 
against tuberculosis. However, due to limited resources, 
the States require technical assistance and expertise to 
reinforce collaboration and implement strategies effec-
tively at the grassroots level. The Union’s Axshya Plus 
initiative strives to foster collaboration across multiple 
sectors to mobilize resources for strengthening the Na-
tional Tuberculosis Elimination program.

Intervention or response: In partnership with The Union, 
the Himachal Pradesh State Government evaluated gaps, 
planned strategies and implemented a multi-sectoral 
approach to eliminate tuberculosis (TB). The strategy 
entailed targeted advocacy efforts with policymakers 
and the creation of a novel framework for collaboration 
across various sectors, including government depart-
ments and non-governmental organizations (NGOs). 
The dedication exhibited by politicians and policymak-
ers acted as a stimulus, inspiring stakeholders to increase 
their efforts towards enhancing the program.
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Results/Impact: Under the chairmanship of the es-
teemed Governor of Himachal Pradesh, two top-level 
multi-sectoral meetings took place over the course of 
one year. This led to:
1. 19 departments solidified their partnership by craft-
ing state action plans for TB elimination efforts.
2. Civil societies i.e. Rotary, Lions clubs adopted ap-
proximately 2000 TB patients by providing additional 
nutritional support, vocational support etc.
3. Around 600 government officials (District Magis-
trates, Chief Medical officers, Block Medical officers, 
Panchayati Raj representatives, Vice chancellors, etc.) 
engaged in 35 community outreach initiatives and social 
media campaigns, effectively reaching out to approxi-
mately 150,000 community members on TB awareness.
Conclusions: Multi-sectoral engagement requires com-
mitment, persistent advocacy, and regular follow-ups. 
Implementing this approach will provide psychosocial 
support to TB patients leading to improved health out-
comes and demand generation from the community. 
It is a scalable intervention which can be adopted by the 
National Tuberculosis Program of different countries.

OA31-448-16 From policy to  
implementation: planning for the 
implementation of targeted  
universal TB testing in the Western Cape, 
South Africa 

V. Mudaly,1 H. Goeiman,1 N. Firfirey,1 K. Jennings,2 
E. Mohr-Holland,2 1Western Cape Government, Health 
& Wellness, Cape Town, South Africa, 2City of Cape 
Town, Specalized Health, Cape Town, South Africa. 
e-mail: Vanessa.Mudaly@westerncape.gov.za

Background and challenges to implementation: The 
South African National Department of Health (NDoH) 
endorsed Targeted Universal TB Testing (TUTT) as a 
strategy to find more persons with TB in 2023. 
This strategy aims to mitigate some of the negative im-
pacts of COVID-19 on the TB programme and improve 
TB diagnosis among at risk populations. Operational 
planning is critical as it impacts successful implementa-
tion of new policies.
Intervention or response: TUTT recommends Xpert 
MTB/RIF testing to be used among the following groups 
regardless of TB symptoms: newly diagnosed HIV posi-
tive, known HIV positive (annual) and HIV positive 
pregnant women; all close contacts of persons newly 
diagnosed with TB; all individuals who completed TB 
treatment in the preceding 2 years. 
Using routinely collected data the number of tests re-
quired among the different groups were calculated in or-
der to inform sub-district level planning. The following 
assumptions were made: HIV positivity rate of 20% in 
antenatal clients; 30% of TUTT eligible clients unable 
to expectorate; on average, four close contacts tested per 
person diagnosed with TB.

Results/Impact: Assuming 70% coverage of TUTT, a 
more than two-fold increase in Xpert MTB/RIF testing 
demand (Table) is predicted. The Cape Town Metropole 
district will experience the largest increase in testing vol-
ume.

                  Routine programmatic data for Western Cape 
                  1 April 2021-31 March 2022*

Scenario: assume 4 
contacts tested per person 

diagnosed with TB**

Notified 
with TB 
21/22 

(N)

Total 
Xpert 
Tests 
21/22

(N)

Posi-
tivity 
rate 
(%)

Xpert 
MTB/RIF 
positive

(N)

On ART 
21/22

(N)

New 
HIV 

positive 
21/22

(N)

Deli-
veries 

21/22***
(N)

Projected total 
Xpert MTB/RIF 

tests at 70% 
TUTT target plus 

routine testing 
(N)

Projected 
Increase 
in Xpert 
testing 

volume (%)

Western 
Cape 45,185 232,087 15.9 36,902 294,080 30,290 96,319 561,152 242

Cape 
Winelands 7,730 40,016 15.2 6,082 28,133 4,048 13,393 79,468 199

Central 
Karoo 646 3,329 16.9 563 2,026 223 945 6,298 189

Cape 
Metro 25,239 126,999 15.8 20,066 212,932 20,141 63,350 349,256 275

Garden 
Route 5,263 28,723 16.4 4,711 24,942 2,625 8,873 59,066 206

Overberg 2,355 12,833 14.6 1,874 13,262 1,179 4,298 27,936 218

West Coast 3,952 20,187 16.7 3,371 12,785 2,074 5,460 39,129 194

*Data Sources: Provincial Health Data Centre, Sinjani. Data presented per district and sub-district 
(not shown in table)
**Multiple scenarios were modelled; only one is displayed due to display limitations
***Approximately 20% (HIV pos) eligible for TUTT at pregnancy diagnosis, however eligibility 
for screening with Xpert MTB/RIF may be tallied under newly diagnosed HIV pos or annual test. 
Therefore inclusion of this data in estimate may result in modest over-estimation.

Conclusions: TUTT implementation will require ad-
ditional physical resources, such as sputum booths and 
waiting spaces, guidelines, standard operating proce-
dures, training, and human resources. Community based 
testing strategies will be required to engage with groups 
of persons infrequently in contact with the healthcare 
system, such as contacts of persons diagnosed with TB. 
Clinics will have to accommodate increasing numbers 
of persons accessing TB treatment. The use of routine 
data as a tool for modelling TUTT implementation will 
enable informed and appropriate planning at district, 
sub-district, and facility level for capacitation and re-
source allocation.
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OA31-449-16 The current condition and 
possible mechanisms of social security for 
people affected by drug resistance TB in 
Indonesia - a convergent parallel study 

N. Nurliyanti,1 H. Diatmo,2 T. Hutanamon,3 
1Stop TB Partnership Indonesia, Monitoring, Evaluation, 
and Learning, Jakarta, Indonesia, 2Stop TB Partnership 
Indonesia, Executive Director, Jakarta, Indonesia, 
3Stop TB Partnership Indonesia, Partnership and 
Development, Jakarta, Indonesia. 
e-mail: henry.d@stoptbindonesia.org

Background: Medication and treatment costs for drug-
resistant TB (DR TB) are covered by the government 
of Indonesia (GoI) through the Indonesian National 
Health Insurance (JKN). However, indirect costs, di-
rect non-medical costs, and income loss caused a cata-
strophic financial burden to people affected by DR TB, 
which are not covered by the existing scheme of national 
health insurance. A catastrophic financial burden may 
worsen the TB treatment outcomes. Therefore, this 
study explores existing social safety net policies and the 
perceived need for social security for DR-TB patients in 
tackling the effects of DR-TB treatment.
Design/Methods: A mixed-method approach with 
a convergent parallel study design was utilized in this 
study. The data were collected through in-depth inter-
views, FGD, policy analysis, and surveys to 322 respon-
dents selected purposively from December 2021 to Feb-
ruary 2022.
Results: 50% of the respondents experienced side ef-
fects and 36% of the respondents complained about 
their living cost during the TB treatment. About 81% 
of the respondents have received support during their 
treatment. However, the support was varied and not 
routine. Only 23% of DR-TB respondents accessed the 
GoI cash transfer mechanism (PKH), wherein 77% of 
respondents’ level of income positions them vulnerable 
to poverty. Conditional cash transfer (CCT) was an ap-
propriate option for providing social security. Several 
existing schemes of social security which fit with CCT 
are “The Health Indonesian Program,” “PKH,” “Sem-
bako Program,” “Social Entrepreneurship Program,” 
and “Social Rehabilitation of Uninhabitable Homes” 
(RS-RTLH). Those social measures can be tailored for 
DR-TB patients to prevent catastrophic consequences 
and multidimensional effects.
Conclusions: Access to the security for people with DR-
TB remains limited. However, there is a viable policy op-
tion to protect people affected by DR-TB from its multi-
dimensional consequences and improve patients’ recov-
ery. It requires multi-sectoral (MoH and MoS) synergy 
to integrate DR TB into social security mechanisms.

OA31-450-16 How should national public 
institutions provide health communication  
to the general public in a health crisis? 
Lessons learnt from managing COVID-19 
pandemic communication in Finland 

D. Eklund,1 A. Lammi,1 A. Suorsa,2 H. Enwald,2 
A.-M. Multas,2 T. Vasankari,1 1Finnish Lung 
Health Association (FILHA), Project: Resistant 
Cities - Urban Planning as Means for Pandemic 
Prevention (RECIPE), Helsinki, Finland, 2University 
of Oulu, History, Culture and Communication Studies, 
Faculty of Humanities, Oulu, Finland. 
e-mail: daniela.eklund@filha.fi

Background: The COVID-19 pandemic was a challenge 
for health care and health communication. In Finland 
the pandemic was managed well. However, there were 
challenges in public communication. This study ana-
lysed how Finnish public institutions organised health 
communication and what lessons can be learned.
Design/Methods: The study was conducted as indi-
vidual interviews via video conferences. Representatives 
of Finnish institutions providing health communication 
to the general public were interviewed (n=33, leading 
specialists with media visibility, representing director-
ship, medical and/or communication expertise). The in-
terviews were conducted between 10/2022 and 03/2023, 
recorded, transcribed and pseudonymised. The closed- 
and open-ended questions were identical for all partici-
pants (partly adapted from ”Assessment tool for crisis 
communication during pandemics”).
Participants received written information on the study 
and gave consent before the interview.
Results: According to the participants there was an 
enormous demand for knowledge among the public 
and they were resolved to meet this demand by provid-
ing multi-channel communication in several languages. 
They stated that the media reported and elaborated 
their information releases, which was seen as a major 
factor in improving information distribution. Most par-
ticipants did not want a national communication coor-
dination group in a possible future pandemic. Instead, 
each organisation should have a stand-by infrastructure 
for coordinating communication with relevant institu-
tions. Several participants stated that institutional roles 
should be more clearly defined to avoid conflicting infor-
mation from different institutions. Institutions should 
internally agree on their statements before publication. 
Information materials and their translations should be 
created in a centralised way to save resources. Legisla-
tion should be updated based on legal controversies 
faced during the pandemic.
Conclusions: This study showed that COVID-19 pan-
demic served as a tool to envisage a good communica-
tion strategy for future pandemics. These findings sug-
gest that a more coherent and synchronised communi-
cation model should be developed. Generally, trust in 
public institutions in Finland is high.
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OA32 Pharmacokinetics and treatment 
of TB 

OA32-451-16 Rifampicin underexposure as a 
potential cause of unfavourable outcomes 
among children with TB: an individual 
participant meta-analysis and new dosing 
recommendations 

R. Miyakawa,1 B. Perez Solans,2 S. Floren,2 
R. Ruslami,3 A. Mukherjee,4 P. Denti,5 J. Tarning,6 
A.C. Hesseling,7 A. Turkova,8 A. Kwara,9 H. McIlleron,10 
R. Savic,2 1University of California San Francisco, Pediatrics, 
San Francisco, United States of America, 2University of 
California San Francisco, Bioengineering and Therapeutic 
Sciences, San Francisco, United States of America, 
3Universitas Padjadjaran, Biomedical Sciences, Bandung, 
Indonesia, 4All India Institute of Medical Sciences, 
Pediatrics, New Delhi, India, 5University of Cape Town, 
Pharmacometrics, Cape Town, South Africa, 6University 
of Oxford, Centre for Tropical Medicine and Global 
Health, Oxford, United Kingdom of Great Britain and 
Northern Ireland, 7Stellenbosch University, Desmond 
Tutu Tuberculosis Centre, Cape Town, South Africa, 
8University College London, Medical Research Council 
Clinical Trial Unit, London, United Kingdom of Great Britain 
and Northern Ireland, 9University of Florida, Medicine, 
Gainesville, United States of America, 10University of Cape 
Town, Clinical Pharmacology, Cape Town, South Africa. 
e-mail: rada.savic@ucsf.edu

Background: Rifampicin is a first-line drug to treat 
drug-susceptible tuberculosis (DS-TB). Previous stud-
ies suggest that the current World Health Organization 
(WHO) dosing recommendation may result in lower ex-
posure in children compared to adults. Individual par-
ticipant data meta-analysis helps identify patient factors 
affecting rifampicin pharmacokinetics (PK) and evalu-
ate their association with treatment outcomes.
Design/Methods: We identified PK studies of rifampi-
cin in children with DS-TB and obtained individual par-
ticipant data. PK characteristics were quantified using 
nonlinear mixed-effects modelling. AUC was derived 
from the model and compared against the adult median 
(38.7 mgh/L). Logistic regression was used to analyse the 
association between rifampicin exposure and treatment 
outcomes. Different dosing strategies were explored to 
resolve underexposure.
Results: Steady-state PK data of 950 participants from 
11 PK studies published 2010-2021 were analyzed. Me-
dian age was 5 years (range 0-17 years), and 24% were 
children living with HIV. A one-compartment model 
with first-order absorption better fitted the PK data. 
Study-level random effects were applied to account for 
inter-study differences. Allometric scaling by weight and 
a maturation function influenced clearance, and HIV in-
fection and nutritional status impacted bioavailability. 
Of 321 children receiving daily doses for pulmonary 
TB, 15% experienced death or treatment failure, and 

rifampin AUC was associated with these unfavourable 
outcomes (odd ratio 0.91 (95% CI 0.85-0.99)). The me-
dian AUC under the current WHO dosing guideline was 
lower than the target in those weighing <12 kg and 25-
29 kg. Model-informed dosing strategy indicated doses 
as high as 30 mg/kg for children <6 kg and resulted in 
improved exposures in these groups as shown in the Fig-
ure.

Conclusions: Current WHO dosing recommendation 
results in rifampicin underexposure in younger children 
with DS-TB, and doses as high as 30 mg/kg are neces-
sary for those <6 kg to achieve exposure comparable to 
adults. An increase in rifampicin exposure has the po-
tential to improve outcomes.

OA32-452-16 Pharmacokinetics and optimal 
dosing of levofloxacin in children: an 
individual participant data meta-analysis 

Y. White,1 B. Perez Solans,1 H.S. Schaaf,2 
L. van der Laan,2 A. Malik,3 H. Draper,4 H. Hussain,5 
A. Hesseling,2 A. Garcia-Prats,4 R. Savic,1 1University 
of California San Francisco, Bioengineering and 
Therapeutics, San Francisco, United States of America, 
2Stellenbosch University, Desmond Tutu TB Centre, 
Department of Paediatrics and Child Health, Cape 
Town, South Africa, 3Indus Health Network, Global 
Health Directorate,, Karachi, Pakistan, 4University 
of Wisconsin-Madison, Department of Pediatrics, 
School of Medicine and Public Health, Madison, 
United States of America, 5Indus Health Network, 
Global Health Directorate, Karachi, Pakistan. 
e-mail: belen.perezsolans@ucsf.edu

Background: Levofloxacin is a fluoroquinolone with 
increasing importance as a component of rifampin-re-
sistant/multidrug-resistant tuberculosis (RR/MDR-TB) 
treatment and prevention in children. Existing data on 
levofloxacin pharmacokinetics in children is limited to 
individual regional studies. Previous studies have shown 
that levofloxacin exposure in children may be lower 
than in adults receiving a 750 mg dose. Individual par-
ticipant data from four distinct pediatric studies were 
used to conduct a meta-analysis, identify characteristics 
affecting exposure, evaluate exposure with revised 2022 
WHO-recommended doses, and calculate optimal dos-
ing regimens.
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Design/Methods: Available plasma concentration data 
from 217 intensively sampled children from four studies 
were analyzed using nonlinear mixed effects modeling 
in NONMEM. Model-informed optimal dosing was 
calculated targeting exposure matched to adults fol-
lowing a standard 750 mg once-daily levofloxacin dose 
with 250 mg tablets (median AUC24,SS of 101 mg*h/L). 
Steady-state pharmacokinetics were simulated with cur-
rent WHO dosing guidance and model-informed dos-
ing.
Results: The pharmacokinetic data were well described 
by a one-compartment model with linear elimination. 
Inclusion of age through a maturation function (HILL 
= 3.4, PMA50 = 8.9 months; approximately 50% mature 
at birth and 95% mature at 1 year of age), allometric 
scaling by weight, and formulation (37% decrease in 
apparent oral bioavailability with adult-formulation 
non-dispersible 250 mg tablets) affected levofloxacin 
pharmacokinetics. Current WHO-recommended dosing 
resulted in exposures below the median adult exposure 
for all weight bands. Per-kilogram model-informed op-
timized doses decreased with increasing patient weight 
and ranged from 22-38 mg/kg of levofloxacin non-dis-
persible 250 mg tablets and 14-24 mg/kg of levofloxacin 
100 mg dispersible tablets for children weighing 5-34 kg.

Figure. Simulated levofloxacin AUC24 at steady state with 
weight band dosing of  250mg non-dispersable tablets (A) 
or 100mg dispersible tablets (B) according to current WHO 
recommendations and with model-informed optimized doses. 
Data are based on 500 simulations. Solid line represents 
target AUC24.

Conclusions: Updated weight-based dosing guidelines 
are needed in order to reach target levofloxacin exposure 
in children with consideration of formulations.

OA32-453-16 Pharmacokinetics and 
pharmacogenomics of isoniazid in children 
worldwide: an individual participant data 
meta-analysis 

A. Béranger,1 B. P. Solans,1 H. McIlleron,2 K. Dooley,3 
P. Denti,4 A. Kwara,5 A. Bekker,6 E. Capparelli,7 
C. Peloquin,8 R. Lodha,9 J. Tarning,10 R. Savic,1 
1University of California San Francisco, Bioengineering 
and Therapeutic Sciences, San Francisco, United States 
of America, 2University of Cape Town, Division of Clinical 
Pharmacology, Department of Medicine, Cape Town, 
South Africa, 3Johns Hopkins University School of 
Medicine, Pharmacology & Molecular Sciences Divisions 
of Clinical Pharmacology & Infectious Diseases Center 
for Tuberculosis Research, Baltimore, United States of 
America, 4University of Cape Town, Division of Clinical 
Pharmacology, Cape Town, South Africa, 5University of 
Florida, Division of Infectious Diseases & Global Medicine, 
Gainesville, United States of America, 6Stellenbosch 
University, Medicine, Faculty of Medicine and Health 
Sciences, Stellenbosch, South Africa, 7University of 
California San Diego, Skaggs School of Pharmacy and 
Pharmaceutical Sciences, La Jolla, United States of 
America, 8University of Florida, College of Pharmacy, 
Gainesville, United States of America, 9All India 
Institute of Medical Sciences, Pediatrics, New Delhi, 
India, 10Mahidol-Oxford Tropical Medicine Research Unit 
(MORU), Clinical Pharmacology, Bangkok, Thailand. 
e-mail: agathe.beranger@gmail.com

Background: Between 2018 and 2021, 1.9 million chil-
dren (aged <15 years) received treatment for tuberculo-
sis (TB). In 2021, 220,000 children died from TB. Young-
er children (aged <6 years), children living with HIV, 
malnourished children, and fast N-acetyl transferase 2 
(NAT2) metabolizers are known to be underexposed to 
isoniazid. 
We aimed to characterize the pharmacokinetic (PK) 
and pharmacogenomic (PG) properties of isoniazid in 
children through an individual participant data meta-
analysis (IPD-MA).
Design/Methods: For this IPD-MA, we searched 
PubMed for eligible studies and asked for individual pa-
tient level data to be contributed to this analysis. The PK 
properties and the influence of PG were quantified using 
nonlinear mixed-effects modeling. The final PK model 
was used to simulate optimal dosing regimens to achieve 
a target AUC24hr ≥ 23.4 mg.h/L (equivalent to that of the 
median adult target).
Results: We collected data from 17 studies, from 8 coun-
tries, published between 2012 and 2021. Observed iso-
niazid concentrations were available in 1255 children 
(n=6601 samples). At the time of sampling, children had 
a median (range) postnatal age of 3.5 (0.01-17.8) years 
(313 children < 1 year old) and weight of 12.5 (0.9-57) 
kg. NAT2 genotype was available in 606 (48%) patients 
(171 slow, 320 intermediate and 115 fast metabolizers). 
Allometric scaling by weight, a maturation function 
(half of the adult maturation attained at one postna-
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tal month) and NAT2 genotype significantly influenced 
isoniazid clearance. The current dosing recommenda-
tions allow more than 40% of the children to reach the 
adult target. In the 663 children with known clinical out-
comes, predicted isoniazid AUCs were not significantly 
different across outcomes.

Conclusions: The World Health Organization guide-
lines provide an adequate exposure for the majority 
of the children. However, a PG-based dosing regimens 
would be the most powerful approach to achieve bal-
anced isoniazid exposure in children worldwide.

OA32-454-16 In-vitro evaluation of crushed 
pretomanid tablet (200 mg) for delivery and 
stability via enteral feeding tubes 

A. Deshmukh,1 S. Chakraborty,1 A. Antarkar,1 
P. Ghosh,1 C. Issa,1 S. Panguluri,1 S. Hadigal,2 
A. Birajdar,2 1Mylan Pharmaceutical Private Limited, A 
Viatris Company, Research and Development, Hyderabad, 
India, 2Mylan Pharmaceutical Private Limited, A Viatris 
Company, Global Medical Affairs, Bengaluru, India. 
e-mail: amitravindra.birajdar@viatris.com

Background: In-Vitro testing is recommended by the 
United States (US) Food and Drug Administration 
(FDA) for seeking labeling extension for administration 
of pretomanid tablet via enteral tube by crushing meth-
od. The present study aims to explore the feasibility of 
delivering an extemporaneously compounded pretoma-
nid suspension via enteral feeding tube and check the 
physical/chemical stability of the same.
Design/Methods: Using mortar and pestle, one tablet 
of Pretomanid was crushed, 50 mL of water was added, 
and stirred for 60 seconds. This suspension was drawn 
into an oral syringe (60 mL capacity) and delivery was 
evaluated using two enteric feeding tubes [Nasogastric 
tube (16 Fr) with Poly Vinyl Chloride (PVC) material 
and Gastric tube (8 Fr) with silicone material]. The re-
covery was checked 12 times at 0 and 15 min (soaking at 
25°C ± 2). The physical and chemical stability assess-
ments were performed at 0, 15, 30, and 120 min, in apple 
puree and water mediums.

Results: The recovery of pretomanid after delivery 
through the nasogastric and gastric tube was >95% 
(Table 1). No clogging or adherence in the oral syringe, 
nasogastric tube, and gastric tube was observed and the 
recovery of the suspension of crushed pretomanid tablet 
was found to be satisfactory.
The physical and chemical observations over 120 min 
showed that the suspension of crushed pretomanid 
tablet retained the initial light brown in apple puree 
and white color in water media, with no significant pH 
changes in both media, and all impurities were found 
below the threshold limit.

Nasogastric tube Gastric tube

Time 0 min 15 min 0 min 15 min

Mean (%) 98.10 97.3 96.80 96.7

Relative Standard Deviation (%) 1.59 1.30 0.79 0.26

Table 1. Recovery of  pretomanid after delivery through 
nasogastric tube and gastric tube at 0 and 15 min

Conclusions: The study presents a convenient procedure 
for the preparation of a stable suspension of pretomanid 
using crushed pretomanid tablets, for administration via 
enteral feeding tubes.

OA32-455-16 Improving access to  
child-friendly formulations of medicine  
to treat drug-resistant TB in South Africa 

N. Misra,1 J. Furin,2 Y. Kock,3 J. Ngozo,4 Z. Radebe,5 
V. Dlamini,6 N. Ndjeka,7 1King Dinuzulu Hospital 
Complex, Pharmacy, Ethekwini, South Africa, 2Sentinel 
Project on Paediatric Drug Resistant Tuberculosis, 
Harvard Medical School, Boston, United States of 
America, 3South African Department of Health, TB 
Control and Management Cluster, Pretoria, South 
Africa, 4KwaZulu Natal Department of Health, TB /
HIV Control Program, Pietermaritzburg, South Africa, 
5KwaZulu Natal Department of Health, TB/HIV Control 
Program, Pietermaritzburg, South Africa, 6KwaZulu 
Natal Department of Health, Pharmaceutical Services, 
Pietermaritzburg, South Africa, 7South African Department 
of Health, TB/HIV Control Program, Pretoria, South Africa. 
e-mail: nirupa.misra@gmail.com

Background and challenges to implementation: Major 
changes are taking place in the drug resistant tuberculo-
sis (DR-TB) environment with the introduction of novel 
all-oral treatment regimens that include new and repur-
posed medicine. Lack of child friendly formulations 
threaten to erode the perceived benefits of the all-oral 
treatment regimen in children. Children received adult 
medications that must be cut, crushed and mixed, mak-
ing bioavailability questionable. 
This was the accepted standard for many years, in the 
absence of alternatives however children, healthcare 
workers and caregivers experienced mental, physical 
and emotional trauma when taking adult medicines.
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Intervention or response: In 2017, dispersible child 
friendly formulations became available on the global 
market with the Global Drug Facility (GDF) proposing 
a pooled procurement model and a donation to encour-
age countries to gain programmatic experience with the 
medication. Initial access in South Africa was via Kwa-
zulu Natal. The need was presented to the Pharmacy 
and Therapeutics Committee, authorization to use the 
unregistered medicine was obtained from the regulatory 
body and the donation was accepted by the Head Of 
Health. An agreement and procurement request form 
was completed.
Results/Impact: In 2019, dispersible tablets of clofazi-
mine 50mg, ethambutol 100mg, levofloxacin 100mg and 
pyrazinamide 150mg was delivered. Healthcare workers 
were trained on standardized processes for ordering and 
administration. Informed consent and 6 monthly prog-
ress reports were completed. 24 children received the 
paediatric formulations with excellent outcomes and 
minimal adverse events reported.
Based on this experience a further donation was offered 
for expanded use in South Africa. Updated guidelines 
were reviewed and the need identified for delaminid 
25mg, levofloxacin 100mg, clofazimine 50mg and line-
zolid 150mg dispersible tablets. Quantification and fore-
casting was done and processes repeated with delivery 
expected in 2023.
Conclusions: Lack of evidence in children is a barrier to 
access however political will and perseverance enabled 
access to child friendly formulations in South Africa. 
Sustainability of supply must be prioritized.

OA32-456-16 Higher rifampicin doses to 
shorten TB prevention treatment: results 
from the controlled, randomised, partially 
blind, 2R2 trial 
F. Fregonese,1,2 L. Apriani,3 L. Barss,4 D. Fisher,4 
G.J. Fox,5 J. Johnston,6 R. Long,7 T.A. Nguyen,8 
R. Ruslami,3 A. Benedetti,9,2 C. Valiquette,1,2 
D. Menzies,10,2 1Research Institute of McGill 
University Health Center, Respiratory Medicine, 
Montreal, Canada, 2McGill International TB Centre, 
TB, Montreal, Canada, 3UNPAD, Faculty of Medicine, 
Bandung, Indonesia, 4University of Calgary, Faculty 
of Medicine, Calgary, Canada, 5University of Sydney, 
Faculty of Medicine, Sydney, Australia, 6BC Centre for 
Disease Control, Respiratory Medicine, Vancouver, 
Canada, 7University of Alberta, Faculty of Medicine, 
Edmonton, Canada, 8Woolcock Institute of Medical 
Research, Respiratory medicine, Hanoi, Viet Nam, 9McGill 
University, Epidemiology, Montreal, Canada, 10Montreal 
Chest Institute, Respiratory Medicine, Montreal, Canada. 
e-mail: dick.menzies@mcgill.ca

Background: TB preventive treatment (TPT) is a key 
component of the EndTB strategy. To improve comple-
tion and reduce burden for people and health systems, 
short, safe and effective TPT regimens are needed.

Design/Methods: Controlled, randomized, partially 
blind, phase 2b trial, including persons 10yrs old or 
older in Canada, Indonesia or Vietnam, with positive 
TST or IGRA. Randomization was 1:1:1 to standard 
treatment with 10mg/kg/day of rifampin for 4 months 
(4R10), 20mg/kg/day for 2 months (2R20) and 30mg/
kg/day (2R30) for 2 months. Participants and investiga-
tors were blind to high dose. Co-primary outcomes were 
adverse events (AE) of grade 3 or higher (and allergic 
reactions of any grade), requiring permanent treatment 
discontinuation, and judged possibly or probably due to 
study drug by an independent, blinded panel, and treat-
ment completion.
Results: Between September 2019 and December 2022, 
1368 participants were enrolled and 1302 took at least 
one dose of treatment. Fifty (3.9%) stopped for an AE: 
22 grade 3 AE (3 (0.7%) in standard arm, 5 (1.1%) in 
2R20 and 14 (3.3%) in 2R30) and 28 for grade 1-2 aller-
gies (8 (1.8%) in standard arm, 4(0.9%) in 2R20 and 16 
(3.8%) in 2R30). Five had grade 3 hepatotoxicity (1 in 
2R20, 4 in 2R30). Rate of AE was not different for 2R20 
compared to standard arm (aRD 0.15,95%CI -0.09 to 
0.45) but was higher for 2R30 (aRD 1.16, 95%CI 0.62 to 
1.70). Completion was lower for 2R20 (aRD -7.4 (95%CI 
-13.3 to -1.5) and 2R30 (aRD-14.4 (95%CI -20.5 to -8.3) 
compared to standard.

Standard arm 
(10mg/kg/day 
for 4 months), 

N(%)

2R20
(20mg/kg/day 
for 2 months) 

N(%)

2R30
(30mg/kg/day 
for 2 months) 

N(%)

2R20 vs 
Standard

aRD*
(95% CI)

2R30 vs 
Standard

aRD*
(95% CI)

Safety Population 
(took >1 dose) 439 (100) 440 (100) 423 (100)

Grade 1-2 AE 
attributed to drug 4(0.9) 9(2.0) 15(3.6)

Grade 1-2 rash/
allergy or Grade 
3-4 AE attributed 
to drug

11(2.5) 9(2.0) 30(7.0) - 0.5 
(- 2.4; 1.5)

4.6 
(1.7; 7.4)

Completed per 
protocol (MITT 
population)

355 (78) 313 (68) 277 (61) -7.4 
(-13.3; -1.5)

-14.4 
(-20.5; -8.3)

Completed but not 
per protocol 17(4) 17 (4) 15 (3)

Never started 15 (3) 21 (5) 30 (7)

Stopped for patient 
decision 48(10) 88(19) 85 (17)

Stopped for Adverse 
event 18(4) 19(4) 46(10)

Died** or active TB 1(0.2) 3(1) 0

* Risk Differences adjusted for clustering.

Conclusions: In this controlled trial, 30 mg/kg/day of 
rifampin was less safe than standard rifampin dose and 
therefore not a future option for TPT. 2R20 appeared 
to be as safe as standard treatment, but completion was 
worse, although reasons for this difference are unclear.
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OA32-457-16 Safety and feasibility  
of a 3-month bedaquiline regimen for  
TB preventive treatment among contact 
persons exposed to pre-extensively  
drug-resistant TB 

A. Solovyeva,1 G. Volchenkov,2 T. Kuznetsova,2 
E. Belova,2 M. Kondrateva,3 L. Kolsanova,4 
E. Volkova,5 S. Keshavjee,6,7 1Independent Nonprofit 
Organization Center of Partnership Assistance in 
Healthcare “Zdorovye.ru”, Independent Nonprofit 
Organization Center of Partnership Assistance in 
Healthcare “Zdorovye.ru”, Moscow, Russian Federation, 
2Vladimir Regional TB Control Center, Vladimir 
Regional TB Control Center, Vladimir, Russian Federation, 
3Vladimir Regional TB Control Center, Kovrov 
tuberculosis dispensary, Kovrov, Russian Federation, 
4Vladimir Regional TB Control Center, Murom tuberculosis 
dispensary, Murom, Russian Federation, 5Vladimir 
Regional TB Control Center, Outpatient department, 
Vladimir, Russian Federation, 6Harvard Medical School, 
Department of Global Health and Social Medicine, Boston, 
United States of America, 7Partners In Health, Partners 
In Health, Boston, United States of America. 
e-mail: alexasolovyova@gmail.com

Background: Tuberculosis preventive treatment (TPT) 
is a key intervention to achieve the End TB Strategy 
targets. Despite significant breakthroughs in TPT for 
drug-sensitive TB, there is not yet strong evidence for the 
safety and effectiveness of TPT for drug-resistant TB. 
Since 2019 we have been conducting a study to evalu-
ate the safety and feasibility of a 3-month bedaquiline 
(3Bdq) TPT regimen in three Russian cities: Vladimir, 
Murom, and Kovrov.
Design/Methods: We enrolled persons 18 and over years 
old exposed to pre-extensively drug-resistant tuberculo-
sis (pre-XDR-TB). Prior to the TPT initiation, active 
TB was ruled out, and TB infection was confirmed by 
Diaskintest. All eligible persons were offered TPT with 
3Bdq. TPT was administered under direct observation. 
Patients who expressed complaints were screened for ad-
verse drug reactions (ADRs) at each TB drugs in-take. 
A physician examined patients weekly. If no complaints 
were reported, biochemical markers and ECG tests were 
conducted at least once a month. The ADRs grading 
was based on the Common Terminology Criteria for 
Adverse Events (CTCAE), version 5.0. Observational 
cohort of enrolled persons was used to assess ADRs, 
treatment completion, and zero active TB disease rates 
during 2 years after the TPT initiation. Data collection 
was conducted using MS Access.
Results: From January 1, 2019 to December 31, 2022, 
41 (87%) persons out of those 47 eligible for TPT have 
started treatment. Few adverse events were reported, in-
cluding one moderate, and one medically significant but 
not immediately life-threatening ADRs. TPT with 3Bdq 
showed high adherence and low non-completion rates 
(Table 1). There have been no active TB disease cases 
documented among those persons who completed TPT.

Number of individuals Vladimir 
city

Kovrov 
city

Murom 
city Total

Eligible for TPT 27 7 13 47

Initiated TPT 26 7 8 41

Completed TPT 25
(96%)

7
(100%)

8
(100%)

40
(98%)

Discontinued TPT due to adverse events 
(lab findings, clinical decision)

1*
(4%) 0 0 1

(2%)

Discontinued TPT due to patient decision 0 0 0 0

Covered with chest X-Ray in a 12-month 
follow-up

70%
(16 of 23)

86%
(6 of 7)

85%
(11 of 13)

77%
(33 of 43)

*Bedaquiline was canceled in patient having taken 75% of doses and was associated with 
diabetes decompensation and related symptoms.

Table 1. Outcomes of  TPT with 3Bdq in 41 contact 
persons (January 1, 2019 - December 31, 2022).

Conclusions: This is the first use of bedaquiline for TPT 
in program settings. We found that TPT in contact per-
sons with pre-XDR-TB exposure is both safe and fea-
sible.

OA32-458-16 Attributable fractions for 
unfavourable treatment outcomes  
among adults with drug-susceptible 
pulmonary TB in India 

M. Karoly,1 S. Sarkar,2 C. Padmapriyadarsini,3 
D.J. Christopher,4 S. Gaikwad,5 V. Viswanathan,6 
H. Kornfeld,7 V. Mave,8 A. Gupta,9 M. Dauphinais,10 
P. Sinha,11 A. Gupte,12 1Boston University School of 
Public Health, Boston, United States of America, 
2Jawaharlal Institute of Postgraduate Medical Education 
and Research, Preventive and Social Medicine, Puducherry, 
India, 3National Institute for Research in Tuberculosis, 
Chennai, India, 4Christian Medical College, Department 
of Pulmonary Medicine, Vellore, India, 5Byramjee 
Jeejeebhoy Government Medical College and Sassoon 
General Hospitals- Johns Hopkins University Clinical 
Research Site, Department of Pulmonary Medicine, Pune, 
India, 6MV Diabetes Research Center, Chennai, India, 
7UMass Chan Medical School, Medicine, Worcester, 
United States of America, 8Byramjee Jeejeebhoy 
Government Medical College and Sassoon General 
Hospitals- Johns Hopkins University Clinical Research 
Site, Pune, India, 9Johns Hopkins University, Division of 
Infectious Diseases, Baltimore, United States of America, 
10Boston Medical Center, Section of Infectious Diseases, 
Boston, United States of America, 11Boston University 
Chobanian and Avedisian School of Medicine, Section 
of Infectious Diseases, Boston, United States of America, 
12Boston University School of Public Health, Global 
Health, Boston, United States of America. 
e-mail: madolyn.dauphinais@bmc.org

Background: The population-level impact of risk-fac-
tors for unfavorable tuberculosis treatment outcomes 
depends on their relative prevalence in a given popula-
tion. We calculated unadjusted and adjusted attributable 
fractions (AF) to estimate the proportion of unfavorable 
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tuberculosis treatment outcomes that can be indirectly 
and directly attributed, respectively, to potentially modi-
fiable risk-factors in India.
Design/Methods: Adults with drug-sensitive pulmo-
nary tuberculosis were enrolled at treatment initiation 
and prospectively evaluated for 24 months in the ongo-
ing multi-site RePORT-India Consortium. The primary 
outcome was a composite unfavorable treatment out-
come of failure, recurrence, or all-cause mortality. For 
potentially modifiable risk-factors, we estimated the 
unadjusted AFs as P(RR–1)/[(P(RR–1)+1] where P is 
the prevalence of exposure and RR is its risk-estimate, 
and adjusted AFs as (O–E)/O where O is the observed 
number of outcomes and E the expected number of out-
comes in a hypothetical counterfactual scenario if the 
exposure were completely removed with all other con-
founders remaining unchanged.
Results: 2931 participants contributed 10.6 mean per-
son-years of follow-up; 129 failed treatment, 80 had 
recurrence, 101 died. The median age was 43 (IQR 18-
82) years, 2137 (72.9%) were male, 1132 (39.1%) were 
undernourished (BMI<18.5kg/m2), 1182 (40.4%) ever 
smoked, 956 (32.8%) had diabetes (HbA1c>6.5% or 
a physician diagnosis), 437 (14.9%) reported alcohol 
misuse (AUDIT>10 points), and 65 (2.2%) were HIV 
positive. After adjusting for confounders, undernour-
ishment, alcohol misuse and HIV accounted for 25.1% 
(95%CI 17.1-32.3%), 7.4% (95%CI 2.3-12.2%) and 
2.1% (95%CI 0.9-3.4%) of all unfavorable treatment 
outcomes, respectively. Contrary to unadjusted AF es-
timates, we did not find statistically significant adjusted 
AF estimates for ever-smoking (Table). These findings 
were consistent in a sex-stratified analysis.

Exposures Unadjusted AF, % (95% CI) Adjusted AF, % (95% CI)

Undernourishment 26.2 (18.8, 32.9) 25.1 (17.1, 32.3)

Alcohol misuse 9.1 (4.7, 13.3) 7.4 (2.3, 12.2)

HIV coinfection 1.8 (0.6, 3.0) 2.1 (0.9, 3.4)

Ever smoking 14.1 (5.0, 22.3) 6.3 (-7.2, 18.3)

Diabetes 1.2 (-6.6, 8.5) -2.4 (-12.3, 6.5)

Adjusted AF models include age, sex, symptom duration prior to treatment initiation, 
smear grade at treatment initiation, undernutrition, alcohol misuse, HIV co-infection, 
ever-smoking, and diabetes. 

Table: Unadjusted (indirect) and adjusted (direct) 
attributable fractions (AFs) for unfavorable 
tuberculosis treatment outcomes in India.

Conclusions: Undernourishment, alcohol misuse and 
HIV together accounted for nearly a third of all unfa-
vorable treatment outcomes and may present high-yield 
intervention targets among adult pulmonary tuberculo-
sis cases in India.

OA33 Covid A-to-Z 

OA33-459-16 Poor performance of  
point-of-care tests on severe acute 
respiratory syndrome coronavirus-2  
samples with low viral load 

Z. Mokgatsana,1 I. Rukasha,1,2 
R. Lekalakala-Mokaba,2,1 1University of Limpopo, 
Pathology, Polokwane, South Africa, 2National Health 
Laboratory Service, Microbiology, Polokwane, South Africa. 
e-mail: zanelemokgatsana1@gmail.com

Background: The emergence of SARS-CoV-2 has seen an 
avalanche in the development of diagnostic assays. The 
COVID-19 antigen tests (Ag-POCTs) have been recom-
mended for use by the WHO to circumvent the limita-
tions of the reference diagnostic assay reverse-transcrip-
tase polymerase chain reaction (RT-PCR). The RT-PCR 
assay is expensive, require specialised infrastructure, 
and highly trained staff, thus, rendering the assays im-
practical in most developing countries. The Ag-POCTs 
assays provide bed-side detection, lower costs detection 
than PCR, and require little and no training for staff to 
perform. 
However, the performance of Ag-POCTs in samples 
with low viral load has not been evaluated in Limpopo 
province, South Africa. Thus, the aim of the study was 
to evaluate the accuracy of three WHO-EUL certified 
Ag-POCTs in comparison to the RT-PCR technique.
Design/Methods: A total of 272 SARS-CoV-2 naso-
pharyngeal samples were retrieved from the National 
Health Laboratory Service repository. All samples had 
RT-PCR results, with cycle threshold (CT) values rang-
ing from 13 to 45. A total of 143 samples had CT values 
above 35. 
The samples underwent testing on Ag-POCTs provided 
from Abbott Panbio, Roche SARS-CoV-2 antigen de-
tection test (Roche RDT), and SD Biosensor (Standard 
Q) according to manufacturers’ instructions. Results of 
RT-PCR technique and Ag-POCTs were compared and 
correlated.
Results: Of the 129 samples with CT values less than 35, 
the three Ag-POCTs had 100% sensitivity and specific-
ity. Lower CT values correlated with higher band inten-
sities. 
However, with regards to samples with CT values above 
35, only 21/143 (14.7%) tested positive on at least one 
Ag-POCTs kit. The SD Biosensor Standard Q solely de-
tected 32/272 (12%) of the positive specimens.
Conclusions: The performance of all three Ag-POCTs 
was low on samples with low viral load. Of the three 
Ag-POCTs, the SD Biosensor Standard Q antigen test 
showed greater sensitivity of detection.
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OA33-460-16 Evaluating the impact of 
viral load on the effectiveness of COVID-19 
sample pooling for RT-PCR detection of 
COVID-19 
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C. Ugwu,4,1 A.E. Ibrahim,2 P. Ishaku,2 J. Bimba,1,5 
1Bingham University Karu, Zankli Research Centre, 
Karu, Nigeria, 2Bingham University Karu, Biological 
Sciences, Karu, Nigeria, 3Bingham University Karu, Zankli 
Research Centre, Abuja, Nigeria, 4Liverpool School of 
Tropical Medicine, Clinical Sciences, Liverpool, United 
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Background: In resource limited settings, sample pool-
ing for COVID-19 testing is considered a cost-effective 
approach for rapid expansion of access to Real time 
(RT) PCR tests. 
The risk of missing out a positive sample in a pool is 
likely to be affected by the number of samples in a pool 
and the viral load of each sample. In our context, there 
is no guidance for the optimal number of samples to be 
included in a pool for effective identification of all posi-
tives. 
This study examined the effect of viral load on the max-
imum number of samples that can be safely pooled for 
PCR diagnosis of COVID-19
Design/Methods: Five confirmed positive COVID-19 
samples of known Cycle threshold (Ct) values were se-
lected with the following Ct values: ≤20, ≤25, ≤30, ≤35 
and ≤40 to represent decreasing viral load with ‘≤20’ as 
highest and ‘≤40’ lowest. 
Similarly, 1,217 confirmed negative samples were select-
ed for the pooling to create different pools of varying 
dilution factors. 
Each selected positive sample was pooled with the nega-
tive samples in an increasing dilution factor of 1:4 until 
the Ct value of the pool with the highest dilution factor 
was above 40 and still positive. The Ct values of each 
pool for each positive sample were documented.

Table 1. Positivity across different pools of  varying 
dilution factors based on Ct value of  a single positive 
among 4 to 64 negative samples.

Results: As shown in the table, a single positive sample 
with a presumed Ct value of ≤20 can be pooled with 
up to 64 negative samples to give a positive pool, while 
a single positive sample with Ct value ≤40 can only be 
pooled with a maximum of 8 negative samples to give a 
positive pool.

Conclusions: This research reveals that Ct value is a 
determining factor in choosing the maximum number 
of samples to be pooled for effective RT-PCR detection 
of COVID-19 and provides a guide for covid-19 sample 
pooling.

OA33-461-16 Characteristics of people  
with TB reported to the WHO Global Clinical 
Platform of COVID-19 and their associations 
with clinical outcomes 

M. Bastard,1 D. Falzon,1 S. Bertagnolio,2 
R. Silva,3 S.S. Thwin,3 C. Siquiera Boccolini,4 
J. Rylance,4 J. Diaz,4 M. Zignol,1 1World Health 
Organization, Global TB Programme, Geneva, 
Switzerland, 2World Health Organization, Department 
of Antimicrobial Resistance, Geneva, Switzerland, 
3World Health Organization, Department of Sexual and 
Reproductive Health and Research, Geneva, Switzerland, 
4World Health Organization, Health Emergencies 
Programme, Geneva, Switzerland. 
e-mail: falzond@who.int

Background and challenges to implementation: Tuber-
culosis (TB) is a leading infectious cause of death world-
wide. The advent of coronavirus (COVID-19) led to 
concerns that the burden of TB disease and death would 
increase due to synergy between the two conditions.
Intervention or response: Since 2020, the World Health 
Organization (WHO) encouraged contribution of indi-
vidual-level clinical and demographic data to its  Global 
Clinical Platform for COVID-19    to improve the clinical 
characterization of COVID-19. 
By November 2022, 62 countries reported anonymized 
data for 430,890 persons hospitalised for COVID-19 and 
with known TB status. We explored associations of TB 
with in-hospital mortality using multivariable logistic 
regression.
 

Figure. Adjusted odds ratio of  in-hospital mortality 
among COVID-19 patients, WHO Global Clinical 
Platform for COVID-19 (from multivariable logistic 
regression of  pooled data, 2020-2022). 
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Results/Impact: Among people hospitalised with COV-
ID-19 with known outcome, 4,687 with current TB only, 
7,583 with past TB only and 3,354 with both were re-
ported by 48 countries, mostly Africa (94%): 53% were 
male; median age was 45 years. In people with current 
TB, 28.8% were admitted with severe illness and 23.5% 
died. Current TB (adjusted OR=1.32, [95%CI=1.23-
1.41]) and past TB only (aOR=1.24, [95%CI=1.21-
1.28]) were independently associated with higher mor-
tality when adjusted for age, sex, HIV status, illness se-
verity at hospital admission, and underlying conditions 
(Figure). 
Among those dying, time to death was shorter in people 
with current TB (median 5 days, [IQR 2-12]) than those 
without TB (7, [3-14])
Conclusions: In people reported to the WHO Clinical 
Platform for COVID19, current or past TB were inde-
pendent risk factors for in-hospital mortality regardless 
of illness severity at hospital admission. Findings should 
be interpreted considering variations in viral strains over 
time, vaccination coverage, sampling criteria for case re-
porting and geographical distribution. The WHO Plat-
form exemplifies how timely collection of global data 
can help public health decision-making (acknowledging 
all data contributors to the Platform).

OA33-462-16 Lung impairment, COVID-19 
risk perception and preventive behaviours 
among TB survivors in three African 
countries 

A. Pinsk,1 J. Golub,2 O. Owolabi,3 J. Sutherland,3 
M. Rassool,4 C. Khosa,5 O. Ivanova,6 A. Rachow,6 
S. Charalambous,7 K. Shearer,2 D. Evans,8 1Johns 
Hopkins Bloomberg School of Public Health, Health, 
Behavior & Society, Baltimore, United States of America, 
2Johns Hopkins Medicine, Center for Tuberculosis 
Research, Baltimore, United States of America, 3London 
School of Hygiene and Tropical Medicine, Medical Research 
Council, Banjul, Gambia (Republic of The), 4Clinical HIV 
Research Unit, Deputy Director of the Clinical Research 
Site, Johannesburg, South Africa, 5Instituto National 
Health System (INS), Center for Research and Training in 
Health at Polana Caniço, Maputo, Mozambique, 6Medical 
Centre of the University of Munich, Division of Infectious 
Diseases and Tropical Medicine, Munich, Germany, 7The 
Aurum Institute, The Aurum Institute, Johannesburg, South 
Africa, 8University of Witwatersrand, Health Economics and 
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e-mail: malexpinsk@gmail.com

Background: TB survivors may experience lung impair-
ment which could influence risk perceptions and be-
havior in response to emerging respiratory infections. 
In addition, individuals’ risk perception can negatively 
impact health-seeking behavior if they fear seeking 
healthcare. In a cohort of TB survivors, we assessed the 
association between lung impairment and perceived risk 
of, and preventive behavior against, COVID-19.

Design/Methods: We conducted a cross-sectional study 
of adult TB survivors (n=966) returning for TB Sequel 
follow-up visits at 3, 6 or 12 months after TB treatment 
completion between 12/2020-01/2022. Lung impairment 
was defined as forced vital capacity and forced expirato-
ry volume levels less than lower limit of normalcy, based 
on age, height, and sex. Perceived probability, suscepti-
bility, and severity of COVID-19 and COVID-19 preven-
tive behaviors were assessed using the WHO Behavioral 
Insights on COVID-19 questionnaire by country and 
impairment status among those with spirometry con-
ducted at the same visit.
Results: 358 TB survivors were included (South Africa: 
98; The Gambia: 174; Mozambique: 86). The median 
(IQR) age was 33 (26-41), 68% were male, and 40% 
were living with HIV. Overall, 69% had lung impair-
ment (South Africa: 42%; The Gambia: 83%; Mozam-
bique: 71%).
A higher percentage of participants with lung impair-
ment indicated that they were likely or extremely likely 
to be infected with COVID-19 compared to those with-
out (33% vs 25%; p=0.13, OR=1.47; 95% CI: [0.89, 
2.44] and indicated that their infection would be severe 
or extremely severe if contracted (22% vs 13%; p=0.07, 
OR=1.78; 95% CI: [0.95, 3.31]. We observed no differ-
ence in adopting preventive behavior—mask-wearing, 
physical distancing—by impairment status, although 
this varied by country (Table I).

Total 
(n=358)

The Gambia 
(n=174)

South Africa 
(n=98)

Mozambique 
(n=86)

Impair-
ment 
246 

(69%)

No Impair-
ment 
112 

(31%)

Impair-
ment
144 

(83%)

No Impair-
ment
30 

(17%)

Impair-
ment
41 

(42%)

No Impair-
ment
57 

(58%)

Impair-
ment
61 

(71%)

No Impair-
ment

25 
(29%)

Risk Perception 

Perceived 
probability of 
being infected 
with COVID-19 
(likely or extremely 
likely)

81 (33%) 28 (25%) 53 (37%) 15 (50%) 13 (32%) 8 (14%) 15 (25%) 5 (20%)

Perceived 
susceptibility 
to COVID-19 
infection (very 
or extremely 
susceptible)

26 (11%) 14 (13%) 15 (10%) 7 (23%) 6 (14%) 5 (9%) 5 (8%) 2 (8%)

Perceived severity 
of COVID-19 
infection if 
contracted (very or 
extremely severe)

53 (22%) 15 (13%) 43 (29%) 8 (26%) 6 (15%) 7 (12%) 4 (7%) 0 (0%)

Preventive Behaviors 

Wore a mask in 
public (very much 
or extremely)

156 (63%) 82 (73%) 72 (50%) 15 (50%) 36 (88%) 46 (81%) 48 (79%) 21 (84%)

Ensured physical 
distancing in 
public (very much 
or extremely)

79 (32%) 57 (51%) 31 (22%) 9 (30%) 31 (76%) 41 (72%) 17 (28%) 7 (28%)

Table I: Risk perception and COVID-19 preventive 
behaviors stratified by country (The Gambia, South 
Africa, and Mozambique) and lung impairment status.
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Conclusions: We observed an association between lung 
impairment and COVID-19 risk perception but not pre-
ventive behaviors. Further research is needed to under-
stand timing of COVID-19 waves and prevention poli-
cies to inform prevention efforts for future respiratory-
infection pandemics.

OA33-463-16 COVID-19 severity in Africa  
is inversely correlated to intestinal parasite 
co-infections 

T. Gebrecherkos,1 M. Abdulkadir,1 D. Welday,1 
T. Rinke de Wit,2 H. Schallig,3,4 1Mekelle University, 
Medical Microbiology and Immunology, Mekelle, 
Ethiopia, 2Amsterdam Institute of Global Health and 
Development, Department of Global health, 
Amsterdam University Medical Center, Amsterdam, 
Netherlands, 3University of Amsterdam, Department 
of Medical Microbiology and Infection Prevention, 
Amsterdam, Netherlands, 4Amsterdam University, 
Department of Medical Microbiology and Infection 
Prevention, Amsterdam, Netherlands. 
e-mail: estiftg17@gmail.com

Background: COVID-19 symptomatology in Africa ap-
pears significantly less serious than in the industrialized 
world. We and others previously postulated a partial ex-
planation for this phenomenon, being a different, more 
activated immune system due to parasite infections. 
We investigated this hypothesis in an endemic area in 
sub-Saharan Africa.
Design/Methods: A prospective observational cohort 
study was conducted between July 2020 and March 
2021,at Kuyha (Mekelle University College of Health 
Sciences, Mekelle), and Eka Generalized Hospital CO-
VID-19 isolation and treatment centers, Ethiopia. 
SARS-CoV-2 infection was confirmed by RT-PCR on 
samples obtained from nasopharyngeal swabs, while 
direct microscopic examination, modified Ritchie con-
centration and Kato-Katz methods were used to identify 
parasites and ova from fresh stool sample. 
Ordinal logistic regression models were used to estimate 
the association between parasite infection, and COV-
ID-19 severity. Models were adjusted for sex, age, resi-
dence, education level, occupation, body mass index, 
and comorbidities.
Results: A total of 751 SARS-CoV-2 infected patients 
were enrolled, of whom 284 (37·8%) had intestinal par-
asitic infection. Only 27/255 (10·6%) severe COVID-19 
patients were co-infected with intestinal parasites, while 
257/496 (51·8%) non-severe COVID-19 patients ap-
peared parasite positive (p<0.0001). 
Patients co-infected with parasites had lower odds of 
developing severe COVID-19, with an adjusted odds ra-
tio (AOR) of 0·14 (95% CI 0·09–0·24; p<0·0001) for all 
parasites, AOR 0·20 ([95% CI 0·11–0·38]; p<0·0001) for 
protozoa, and AOR 0·13 ([95% CI 0·07–0·26]; p<0·0001) 
for helminths. 

When stratified by species, co-infection with Entamoeba 
spp., Hymenolopis nana, and Schistosoma mansoni im-
plied lower probability of developing severe COVID-19. 
There were 11 deaths (1·5%), and all were among pa-
tients without parasites (p=0·009).
Conclusions: Parasite co-infection is associated with a 
reduced risk of severe COVID-19 in African patients. 
Parasite-driven immunomodulatory responses may 
mute hyper-inflammation associated with severe CO-
VID-19.

OA33-464-16 Effect of restrictions due to 
the SARS-CoV-2 pandemic on social and 
geospatial networks of TB in Kampala, 
Uganda 

N. Kiwanuka,1 T. Quach,2 S. Zalwango,3 R. Kakaire,2 
J. Sekandi,2 C. Whalen,2 1Makerere University, 
School of Public Health, Kampala, Uganda, 2University 
of Georgia, Global Health Institute, Athens, United States 
of America, 3Kampala Capital City Authority, Kampala 
Capital City Authority, Kampala, Uganda. 
e-mail: nkiwanuka@gmail.com

Background: In 2020, the SARS-CoV-2 (COVID-19) 
entered Uganda. To limit the spread of SARS-CoV-19, 
the government-imposed restrictions on travel, social 
gatherings, and curfews. These restrictions may have 
affected tuberculosis transmission, since tuberculosis is 
transmitted via the airborne route. 
We examined the effect of SARS-CoV-2 restrictions on 
the social and geo-spatial networks of tuberculosis in 
Kampala, Uganda.
Design/Methods: Between 08/22/2019 and 05/24/2022 
we enrolled 307 adults with culture-confirmed pulmo-
nary tuberculosis from public health clinics in Kampala. 
These individuals were interviewed to ascertain their so-
cial network and to list the locations where they spent 
time before diagnosis. 
We constructed a bipartite network to show how net-
work members (i.e., social network) were connected 
through locations and how the locations (geo-spatial 
network) were connected via network members. 
We compared network statistics before (08/22/2019 to 
06/24/2020), during (06/25/2020 to 01/31/2022), and 
after restrictions (02/01/2022 to 05/24/2022) were im-
posed.
Results: 307 participants with tuberculosis reported 
5,344 social network members and 7,355 locations 
where they visited during the 6 months before tubercu-
losis diagnosis. Network characteristics of social net-
works, such as average degree, average path length, and 
diameter were similar across periods of COVID-19 re-
strictions (Table). 
Characteristics of geo-spatial networks, however, varied 
across periods of COVID-19. The median number of 
meeting locations dropped from 13 before COVID-19 
restrictions to 10 during COVID-19. During the CO-
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VID-19 restrictions, the geo-spatial network was disag-
gregated into many components, had a smaller average 
degree and larger diameter, and greater clustering.

Table. Characteristics of  social network and 
geo-spatial network by before, during and after 
COVID-19 restrictions.

Conclusions: During the restrictions imposed to control 
SARS-CoV-2 epidemic in Kampala, Uganda, the social 
network of individuals with tuberculosis remained in-
tact whereas the geo-spatial network was disrupted, by 
separating individuals with tuberculosis into a greater 
number of highly clustered groups. We inferred that 
transmission of M. tuberculosis continued among social 
network contacts but may have been reduced to inciden-
tal contacts.

OA33-465-16 Formation of community-led 
rapid response teams to mitigate TB and 
COVID-19 in India 

A. Panda,1 R. Rattan,1 S. Kumar,1 I. Zaidi,1 
V.K. Varma,1 S. Malviya,1 R. Ananthakrishnan,2 
A. Srinivasan,2 S.S. Chadhha,3 S. Mohapatra,4 
A. Kalra,4 1Resource Group for Education and 
Advocacy for Community Health, Unite to ACT, 
New Delhi, India, 2Resource Group for Education and 
Advocacy for Community Health, Headquarters, 
Chennai, India, 3FIND, India & Southeast Asia, Delhi, 
India, 4FIND, India Country Office, Delhi, India. 
e-mail: anupanda@reachindia.org.in

Background and challenges to implementation: The 
COVID-19 pandemic revealed gaps in the provision of 
health services that calls for system strengthening on 
several fronts, including the engagement of communi-
ties to work in tandem with the health system. There is a 
consensus among the global TB community and public 
health professionals on the need for substantial value in 
integrating care, prevention, and rehabilitation of dis-
eases that affect people in large proportions, such as TB 
and potentially COVID-19.

Intervention or response: In 2022, the Unite to ACT 
(UTA) project trained, engaged, and strengthened TB 
Champions (TBC) to provide person-centered care ser-
vices telephonically to people with TB (PwTB). Repre-
sentatives from the District TB cell (DTC) and District 
National Health Mission (NHM) were sensitised to be 
an integral part of the community-led response team, 
which aimed to mitigate the effects of TB and COV-
ID-19 while identifying and leveraging points of inter-
section between the responses to the two diseases.
Community-led Rapid Response Teams (RRT) were 
formed from October 2022 onwards to address the needs 
and challenges of PwTB, to encourage TB and COV-
ID-19 testing, and to promote health-seeking behavior.
Results/Impact: 

No. of 
States

No. of TBCs 
engaged

PwTB who received services between Oct 2022 and Feb 
2023

Male Female Total
Gender Age group

10
Female Male Trans-

gender 0-14 15-59 60 and 
above

117 149 40986 16134 24836 16 1923 32307 6756

States of Delhi, Bihar, Uttarakhand, Uttar Pradesh, West Bengal, Punjab, Haryana, 
Gujarat, Rajasthan, Madhya Pradesh

More than 160 RRTs have been formed in 80 districts 
across 10 states of India. 266 TBCs and 103 nominated 
persons from DTC/NHM are closely working together 
to provide comprehensive services to PwTB. Between 
October 2022 and February 2023, 40,986 PwTB received 
person-centered care through the RRTs. 1919 PwTB 
identified a range of issues like limited drug dispensa-
tion, delay in diagnosis, and stigma, out of which 1258 
(66%) were resolved by TB Champions through effective 
counseling and 661 (34%) were resolved with the sup-
port of DTC/NHM.
Conclusions: The concept of RRT creates a forum for 
integrated communication between the health system 
and the participation of the community which aligns 
with India’s commitment to community empowerment.
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OA33-466-16 Supporting people with long 
COVID: policy recommendations derived 
from patient experience 

K. McNabb,1 A. Bergman,1 R. Smith-Wright,2 
J. Seltzer,3,4 S. Slone,2 T. Tomiwa,5 A. Alharthi,2 
P. Davidson,6 Y. Commodore-Mensah,2,7 
O. Ogungbe,2,8 1Johns Hopkins University School of 
Nursing, Center for Infectious Disease and Nursing 
Innovation, Baltimore, United States of America, 2Johns 
Hopkins University, Johns Hopkins School of Nursing, 
Baltimore, United States of America, 3Stanford University, 
Stanford School of Medicine, Palo Alto, United States 
of America, 4The Myalgic Encephalomyelitis Action 
Network, The Myalgic Encephalomyelitis Action Network, 
Santa Monica, United States of America, 5Johns Hopkins 
University, The Johns Hopkins Institute for Clinical 
and Translational Research, Baltimore, United States 
of America, 6University of Wollongong, University of 
Wollongong, Wollongong, Australia, 7Johns Hopkins 
University, Bloomberg School of Public Health, Baltimore, 
United States of America, 8Johns Hopkins University, Johns 
Hopkins School of Medicine, Baltimore, United States of 
America. e-mail: kmcnabb2@jh.edu

Background: Twenty percent of adults with COVID-19 
develop Long COVID, leading to prolonged symptoms 
and disability. Understanding the supportive needs of 
persons with Long COVID is vital to enacting effective 
policies for Long COVID research and social support 
systems.
Design/Methods: This qualitative sub-study explored 
the experiences of people with Long COVID and their 
unmet needs. Participants enrolled in a larger study on 
the post-acute cardiovascular impacts of COVID-19 
were invited to participate in subsequent in-depth in-
terviews. Participants were enrolled purposively until 
saturation at 24 participants. Data was analyzed using 
modified grounded theory.
Results: The sample was 54% female with median age 
of 46.5 years. Participants focused on adaptations to 
life with Long COVID, and their unmet needs in dif-
ferent life spheres. Three domains, 1) occupational & 
financial; 2) healthcare-related; and 3) social & emo-
tional support, emerged as areas that affect quality of 
life. Although participants were motivated to return to 
work for financial and personal reasons, Long COVID 
symptoms often resulted in unemployment and inability 
to perform tasks required by their existing jobs. Those 
who maintained employment through employer accom-
modations still were inadequately supported. Within the 
healthcare system, participants encountered diagnostic 
challenges, scarce specialty appointments, insurance 
loopholes, high healthcare costs, and medical skepti-
cism. Existing social networks provided support com-
pleting daily tasks; however, those with Long COVID 
typically turned to others with similar lived experience 
for emotional support. In all three domains, partici-
pants found government support programs inadequate 
and difficult to access.

Conclusions: We propose a five-pronged policy ap-
proach to meet the support needs identified by persons 
with Long COVID. These overarching recommendations 
are (1) improve public awareness of Long COVID; (2) 
improve clinical care quality and access; (3) implement 
additional school and workplace accommodations; (4) 
strengthen socioeconomic benefits and social services; 
and (5) improve research and data collection on Long 
COVID.

OA34 New developments in DR TB 
diagnostics 

OA34-467-16 Cross-border whole-genome 
sequencing TB clusters in Aruba, Curacao, 
the Netherlands, Sint Maarten and Suriname 

G. de Vries,1,2 R. Anthony,3 S. Baldi,4 C. Becker,5,6 
T. Blonk,7 E. Commiesie,8 M. Kamst,3 R. de Zwaan,3 
1National Institute for Public Health and the Environment, 
Centre for Infectious Disease Control, Bilthoven, 
Netherlands, 2Anton de Kom University, Faculty of Medical 
Sciences, Paramaribo, Suriname, 3National Institute for 
Public Health and the Environment, National TB Reference 
Laboratory, Bilthoven, Netherlands, 4Bureau of Public 
Health, Central Laboratory, Paramaribo, Suriname, 
5Horacio Oduber Hospital, Pulmonology Department, 
Oranjestad, Aruba, 6St. Maarten Medical Centre, 
Pulmonology Department, Philipsburg, Sint Maarten, 
7Curacao Medical Center, Pulmonology Department, 
Willemstad, Curacao, 8Bureau of Public Health, 
National TB Programme, Paramaribo, Suriname. 
e-mail: gerard.de.vries@rivm.nl

Background and challenges to implementation: Aruba, 
Curacao, Sint Maarten and Suriname were Dutch (Neth-
erlands) colonies. Suriname became independent in 1975. 
Aruba (since 1986), Curacao and Sint Maarten (both 
since 2010) are constituent countries within the King-
dom of the Netherlands. These five countries have strong 
economic and cultural ties with frequent movement of 
people between the countries. Previously, a cluster of ri-
fampicin mono-resistant tuberculosis was reported, on 
the basis of whole genome sequencing (WGS), involving 
patients in Suriname and the Netherlands.
Intervention or response: Since 2019, the National Insti-
tute for Public Health and the Environment types My-
cobacterium tuberculosis complex isolates with WGS 
from all five countries. We studied the frequency and 
characteristics of patients diagnosed in 2019-2022 and 
WGS clusters with isolates from >1 country (cross-bor-
der WGS clusters).
Results/Impact: Most patients in Aruba (80%), Curacao 
(77%) and the Netherlands (74%) had unique WGS types, 
while WGS types of patients in Sint Maarten (67%, only 
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3 types) and Suriname (82%) were mostly in country 
clusters; the latter suggesting in-country transmission. 
WGS of patient isolates from the five countries identified 
six cross-border clusters. Four clusters shared only one 
or two cases from a second country. Two large clusters 
had ≥2 patients in ≥2 countries, with the majority of the 
cases identified in Suriname. Eight of the 12 patients 
from the Netherlands in cross-border clusters were first- 
or second-generation migrants from Aruba, Curacao, 
Sint Maarten or Suriname, two were born in African 
countries and two were born in the Netherlands as well 
as their parents.

Conclusions: Our study identified six cross-border TB 
clusters. Four of them, were small, suggesting travel-
related (family clusters) with limited local spread. Two 
large cross-border clusters were identified which should 
be further explored jointly by the countries concerned, 
including initiatives to optimise cross-border TB contact 
investigation and outbreak management.

OA34-468-16 Analysis of the cross-study 
replicability of TB gene signatures using 49 
curated transcriptomic datasets 

X. Wang,1,2 W.E. Johnson,3 P. Patil,1 1Boston 
University, Department of Biostatistics, Boston, United 
States of America, 2Boston University, Department of 
Medicine, Section of Computational Biomedicine, Boston, 
United States of America, 3Rutgers New Jersey Medical 
School, Division of Infectious Disease, Center for Data 
Science, Newark, United States of America. 
e-mail: xutaow@bu.edu

Background: Tuberculosis (TB) is the leading cause of 
infectious disease mortality worldwide. Many blood-
based gene signatures predicated on gene expression 
have been proposed as alternative tools for diagnosing 
TB infection. However, the generalizability of these sig-
natures to different patient contexts is not well-charac-
terized. There is a pressing need for a well-curated da-
tabase of TB gene expression studies for the systematic 
assessment of existing TB gene signatures.

Design/Methods: We built curatedTBData, a manually-
curated database of 49 TB transcriptomic studies avail-
able as an R Bioconductor package. It allows users to 
perform meta-analysis without the challenges of harmo-
nizing heterogeneous studies. We describe the process 
of curating these datasets (Figure 1) and use them for 
cross-study comparisons of 72 TB gene signatures. We 
also explore ensembling methods for averaging predic-
tions from multiple gene signatures to improve diagnos-
tic ability beyond any single signature. The area under 
the curve (AUC) value is used to measure performance 
in both analyses.

Figure 1. Flowchart of  processing steps for curating TB 
transcriptomic datasets.

Results: For the comparison of subjects with active 
TB from healthy controls, 19 gene signatures showed 
weighted mean AUC of 0.90 or higher, with a maximum 
of 0.94. In active TB vs. latent TB infection, 7 gene sig-
natures had weighted mean AUC greater than or equal 
to 0.90, with a maximum of 0.93. Ensemble techniques 
for combining TB gene signatures outperformed indi-
vidual gene sets with up to 3% AUC gains.
Conclusions: The curatedTBData database offers a 
comprehensive resource of gene expression and clini-
cally annotated data. It can be used to identify robust 
TB gene signatures and to perform comparative analysis 
of existing TB gene signatures. We demonstrated that 
these blood-based gene signatures could potentially dis-
tinguish patients with distinct TB subtypes; moreover, 
the combination of multiple gene signatures could im-
prove the overall predictive accuracy in differentiating 
these subtypes, which highlights a crucial factor in the 
translation of genomics to clinical practice.
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OA34-469-16 Targeted sequencing of 
cerebrospinal fluid for rapid diagnostics of 
drug resistance in tuberculous meningitis 

T.T.B. Tram,1 L.P.T. Trieu,1 L.T.H. Nhat,1 D.D.A. Thu,1 
N.L. Quang,1 N.D. Bang,2 T.T.H. Chau,3 G.E. Thwaites,4 
V.T.N. Ha,1 N.T.T. Thuong,1 1Oxford University Clinical 
Research Unit, Tuberculosis, Ho Chi Minh, Viet Nam, 
2Pham Ngoc Thach Hospital for Tuberculosis and Lung 
Disease, Pham Ngoc Thach Hospital for Tuberculosis and 
Lung Disease, Ho Chi Minh, Viet Nam, 3Oxford University 
Clinical Research Unit, Clinical Trial Unit, Ho Chi Minh, Viet 
Nam, 4Oxford University Clinical Research Unit, Oxford 
University Clinical Research Unit, Ho Chi Minh, Viet Nam. 
e-mail: tramttb@oucru.org

Background: Up to 30% of tuberculosis meningitis 
(TBM) patients die, most within 2 months of starting 
treatment. Isoniazid and multi-drug resistance increase 
the risk of death further. 
Diagnosing of drug resistance (DR) in TBM by culture-
based drug susceptibility testing (DST) is time-consum-
ing whereas most molecular methods are insensitive or 
insufficiently comprehensive.
Design/Methods: We evaluated the performance of 
targeted next-generation sequencing (tNGS) using the 
Deeplex® Myc-TB assay for detecting DR from stored 
cerebrospinal fluid (CSF) specimens of 73 patients with 
culture-confirmed TB from a clinical trial. The DR pro-
files by tNGS were compared to a composite reference 
standard of phenotypic DST (MGIT) and whole ge-
nome sequencing from culture. 
The effect of DR on time to CSF culture conversion de-
fined by patients having two consecutive negative cul-
tures after treatment initiation was also examined.
Results: Deeplex detected Mycobacterium tuberculosis 
(Mtb) complex DNA in 25 of 73 (38%) CSF samples 
with full drug resistance reports generated for 23/25 
(92%). Hetero-resistance for first-line drugs was de-
tected to be highly prevalent, particularly for rifampicin 
(35%). 
Using a threshold of ≥20% allele frequency, above which 
reads representing a resistant allele could predict resis-
tance, Deeplex had 100% concordance with the refer-
ence standard for 1st- and 2nd-line drugs, except for pyra-
zinamide (96%) and streptomycin (91%) (Figure). 
Among 21/23 patients whose culture converted after 30 
days of treatment with standard regimens, two had iso-
niazid resistance by MGIT and Deeplex. 
The other 2/23 patients culture converted at 60 days. 
MGIT and Deeplex identified isoniazid resistance in 
both with Deeplex identifying a further unsuspected mi-
nority population of rifampicin resistant alleles in one.

Conclusions: tNGS from direct CSF samples promises 
to rapidly and accurately detect drug resistance with 
faster turnaround than culture-based methods. Its ad-
vantage in identifying hetero-resistance and drug resis-
tance early could be very important for the management 
of patients with TBM.

OA34-470-16 Efflux pump gene variants 
in multidrug-resistant TB strains with 
discrepant phenotype-genotype correlations 
may further guide drug resistance 
interpretation 

Z. Hasan,1 S. Razzak,1 A. Kanji,1 S. Shakoor,1 R. Hasan,1 
1Aga Khan University, Pathology and Laboratory Medicine, 
Karachi, Pakistan. e-mail: zahra.hasan@aku.edu

Background: Whole genome analysis of Mycobacterium 
tuberculosis (MTB) is an increasingly important meth-
od of identification of multi-drug resistance (MDR) in 
clinical isolates. It is based on the identification of sin-
gle nucleotide variants (SNVs) in genes associated with 
resistance. However, there remain gaps in our under-
standing of phenotype – genotype correlation between 
strains. Efflux pumps contribute to drug resistance and 
here we studied SNVs in key efflux pump genes (EP) to 
investigate their association with resistance.
Design/Methods: Whole genome data of 2221 MTB 
isolates comprising 1432 susceptible and 789 drug resis-
tant strains were downloaded from ReSeqTB database. 
MTB lineage and resistance genotyping analysis was 
performed using an in-house bioinformatics pipeline, 
MTB-VCF. SNVs in 47 EP genes were categorized ac-
cording to their SIFT/Polyphen scores.
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Results: We identified variants unique to EP in DR iso-
lates. SIFT/Polyphen effect analysis determined 38 high 
impact SNVs across twenty EP genes (EP) to be present 
in these 789 genomes. SNVs were not associated with 
MTB lineages. The EPs with SNVs in DR isolates were 
Rv1819, Rv0194, Rv0507, Rv2333c, Rv3728, Rv3823, 
Rv1250, Rv1273, Rv1458, Rv1634, Rv1217, Rv1218, 
Rv0450, Rv0676c, Rv0191, Rv3008, Rv3756, Rv2688, 
Rv1704 and Rv1877. Examination of 52 isolates with 
discrepant phenotype-genotypes resistance comprising, 
MDR, pre-XDR and XDR strains revealed SNVs in EP 
associated with RIF and INH (Rv0194, Rv1217_1218, 
Rv1819, Rv0450, Rv1458, Rv0507), and those associated 
with fluoroquinolone (Rv1634 and Rv2688) resistance.
Conclusions: We identified SNVs in efflux pumps which 
could contribute to resistance in MTB strains. It may be 
important to consider these as part of MTB genome-
based resistance interpretation. Functional studies com-
bined with GWAS and RNA profiling would further 
confirm these findings.

OA34-471-16 Combination of five  
small, non-coding RNAs as a biomarker  
for pulmonary TB diagnosis 

S. Kaul,1,2 V. Nair,1 V. Lakshmanan,3 S. Rathore,4 
S. Dhawan,5 S. Ali,2 K. Rade,6 V. Khanna,7 A. Khanna,7 
P. Malhotra,1 D. Palakodeti,3 A. Mohmmed,1 
1at International Centre for Genetic Engineering and 
Biotechnology (ICGEB), GCE-miR-Dig (ICGEB-NTEP-InStem 
Consortium), New Delhi, India, 2Jamia Hamdard University, 
Department of Biochemistry, School of Chemical and 
Life Sciences, New Delhi, India, 3Institute for Stem Cell 
Biology and Regenerative Medicine (InStem), Das lab, 
Bengaluru, India, 4All India Institute of Medical Sciences, 
Biotechnology, New Delhi, India, 5Society for Health Allied 
Research & Education (SHARE INDIA), SHARE INDIA, New 
Delhi, India, 6WHO, India Country Office, New Delhi, 
India, 7Lok Nayak Jai Prakash Narayan Hospital, NTEP Delhi 
Government Chest Clinic (Tuberculosis), New Delhi, India. 
e-mail: sheetal.kaulin@gmail.com

Background: The timely diagnosis of tuberculosis re-
mains critical in the management of the disease, as it 
remains one of the leading causes of morbidity and 
mortality worldwide. Identifying biomarkers that can 
predict Mycobacterium tuberculosis (Mtb) infection is 
a pressing need that is yet to be fulfilled. 
The objective of our study has been to identify circulat-
ing, small non-coding RNAs (sncRNAs) as a molecular 
tool for the diagnosis of Active-TB (ATB).
Design/Methods: We recruited over 30 confirmed cases 
of pulmonary tuberculosis (PTB) at the onset of treat-
ment initiation and followed them up over a period of 
6 months. Additionally, we also recruited 25 uninfected 
controls for the study. Baseline resistance to Rifampicin 
was ascertained using GeneXpert. Clinical data, sera 
and sputum samples were collected from all the subjects, 
and the sera samples were processed for preparing small 

RNA libraries. These libraries were then sequenced us-
ing Illumina HiSeq, while sputum samples were used for 
bacterial culture and drug-sensitivity assays. Validation 
studies were performed for shortlisted sncRNAs using 
qRT-PCR in a separate cohort. 
The study was performed as per Institutional Ethics 
Approvals, and Informed consent of study participants 
were obtained.
Results: Bioinformatics analysis of small RNA sequenc-
ing data identified 684 miRNAs, 120 piRNAs and 212 
tRFs in sera samples. Quantitative analysis of sncRNAs 
using the DeSeq method identified differentially ex-
pressed sncRNAs between ATB and healthy subjects. 
qRT-PCR based analysis validated significant differential 
levels of a selected set of sncRNAs [fold change ≥/≤2 and 
p value <0.05)] between healthy and ATB cohorts.
Conclusions: Based upon detailed ROC analysis of the 
data, we identified a quantitative signature of five sn-
cRNAs for diagnosis of ATB cohort, with high sensitiv-
ity, having an AUC of 0.96. This signature included 3 
upregulated miRNAs, one downregulated miRNA and 
one downregulated tRF.

OA34-472-16 Evaluation of single-nucleotide 
polymorphisms in M. tuberculosis  
virulence genes as markers of lineages  
and sub-lineages 

N. Maningi,1 L. Malinga,2 J. Osei Sekyere,3 
1University of KwaZulu Natal, Microbiology, Durban, 
South Africa, 2University of Pretoria, Internal Medicine, 
Pretoria, South Africa, 3University of Pretoria, 
Department of Dermatology, Pretoria, South Africa. 
e-mail: zusiphem@gmail.com

Background: Understanding the genetic diversity of 
Mycobacterium tuberculosis (M. tuberculosis) is very 
crucial for rapid diagnosis and reduction of tuberculo-
sis transmission. This study determines lineage-specific 
SNPs within M. tuberculosis virulence genes and lineage 
distribution amongst M. tuberculosis obtained in the 
Tshwane region.
Design/Methods: One hundred and fifty M. tuberculo-
sis cultures were collected and sub-cultured on a MGIT 
960 machine. DNA was extracted using CTAB method 
and spoligotyping was done to screen for M. tuberculo-
sis lineages. Beijing and Latin American and Mediter-
ranean (LAM) lineages were sequenced for further ge-
notyping and detection of lineage-specific SNPs on the 
virulence genes. Whole Genome Sequences (WGS) were 
aligned using the Pathosystem Resource Integration 
Center (PATRIC). Alignments with an identity >98% 
and coverage >95% were retained for SNP-calling.
Results: Tuberculosis isolates showed that 86.7 % (n = 
130) of the isolates were previously shared type (ST) and 
13.3 % (n = 20) orphans. Lineages detected were Beijing 
family (26.7%), T family (16%), LAM (13.3%), East 
Africa Indian (EAI) (8.7%), S (6%), Manu (4.7%), H 
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(4.7%), CAS (4.0%) and X3 (2.7%). A total of 41 M. tu-
berculosis virulence genes were used to detect SNPs spe-
cific to Beijing (26 genes) and LAM (15 genes) lineages. 
Of the 41 virulence genes, 65.9% (27/41) virulence genes 
were shown to have SNPs that are specific to Beijing 
(29) and LAM (6) lineages. Four SNPs were found to be 
specific for F15/LAM4/KZN strain [cyp125 (T1076C), 
mce3B (T44 C), vapC25 (A221C), vapB34 (C140A)].
Conclusions: A significant distribution of Beijing lineage 
was reported in this study. Bioinformatics analysis for 
SNPs specific lineages reveals that the study successfully 
identified 29 Beijing and 6 LAM signature SNPs that can 
be used to classify clinical M. tuberculosis isolates. This 
study also identified lineages specific for F15/LAM4/
KZN, which is highly virulent and more transmissible in 
Kwazulu Natal Province.

OA34-473-16 De novo development of 
isoniazid resistance in M. tuberculosis strains 
isolated from the same patient during the 
course of standard anti-TB therapy 

K. Tafess,1 G. Siu,2 1Adama Science and Technology 
University, Institute of Pharmaceutical Science, 
Department of Applied Biology, Adama, Ethiopia, 
2The Hong Kong Polytechnic University, Health 
Technology and Informatics, Hong Kong, China. 
e-mail: ttafess@gmail.com

Background: The incidence of isoniazid (INH) resistant 
Mycobacterium tuberculosis is rising globally. In this 
study, we aimed to identify the molecular mechanisms 
of stepwise development of drug resistance in M. tuber-
culosis strains collected from the same patients during 
the course treatment.
Design/Methods: Three M. tuberculosis strains were 
collected from the same patient before and after 4 
months of standardized antituberculosis therapy. Phe-
notypic drug susceptibility test, MIRU-VNTR, and 
whole-genome sequencing (WGS) were conducted for 
strain characterization and identification of mutations 
associated with INH resistance. 
The mutated katG were transformed into a katG-delet-
ed M. tuberculosis strain (GA03) to validate the role of 
novel mutations in INH resistance. Three-dimensional 
(3D) structures of mutated katG were modeled to pre-
dict the impact on INH binding.
Results: The pre-treatment isolate (M_11806) was INH 
susceptible where the two post-treatment strains were 
resistant. MIRU-VNTR and WGS revealed that all three 
strains were clonally identical. Genomic analysis identi-
fied a missense katG mutation, P232L, and a nonsense 
katG mutation, Q461Stop, in D1_12327 and D2_12328 
strains, respectively. 
Transformation experiment showed that katG from 
pre-treatment strain restored the catalase activity in 
GA03 while katG genes from the post-treatment strains 
remained catalase-negative and had elevated MIC. 3D 

protein structure indicated P232L reduce INH-KatG 
binding affinity and Q461Stop truncate gene transcrip-
tion.
Conclusions: Our results showed that the two katG mu-
tations, P232L and Q461Stop, accounted for the step-
wise development of INH resistant clones during stan-
dard course of anti-TB therapy. Inclusion of these muta-
tions in the design of molecular assays could increase 
the diagnostic performance.

OA34-474-16 A pilot study of managing TB 
treatment with a breath test using mass 
spectrometry in three prospective cohorts 

L. Fu,1 G. Deng,1 H. Chen,2 1Shenzhen Third People’s 
Hospital, National Clinical Research Center for Infectious 
Disease, Southern University of Science and Technology, 
Division Two of Pulmonary Diseases Department, 
Shenzhen, China, 2Breax Laboratory, PCAB Research 
Center of Breath and Metabolism, Shenzhen, China. 
e-mail: flk1981@qq.com

Background: Monitoring tuberculosis (TB) treatment 
has been challenging, with current methods such as spu-
tum culture conversion being limited by the low sensitiv-
ity and potential biohazard risks. The breath test holds 
promise to solve this problem.
Design/Methods: The study enrolled participants in 
three TB treatment cohorts, and breath samples were 
collected along with sputum samples and other tests. 
Participants were categorized into positive and negative 
groups using three standards of treatment endpoints. 
When building models, participants were randomly split 
into three groups: 50% of them for model construction, 
20% for internal validation, and 30% for model-blinded 
testing. 
The mass spectrum data produced by high-pressure 
photon ionization time-of-flight mass spectrometry 
(HPPI-TOFMS) was processed to select the top ten vola-
tile organic compounds (VOCs) ions for model building.
Results: Finally, 411 participants provided 1027 breath 
samples. The culture model achieved an accuracy of 
61.2%, a sensitivity of 70.0%, a specificity of 59.7%, 
and an AUC of 0.704 in the test set (n=290). 
The treatment model achieved an accuracy of 65.0%, a 
sensitivity of 62.1%, a specificity of 83.0%, and an AUC 
of 0.840 in the test set (n=290). 
The rigorous model achieved an accuracy of 82.5%, a 
sensitivity of 86.0%, a specificity of 78.7%, and an AUC 
of 0.881 in the test set (n=97). 
For DS-TB and MDR-TB, the rigorous model achieved 
the AUC of 0.869 and 0.860, respectively. Twelve VOC 
ions were selected as a panel for TB treatment effect 
evaluation, with a single VOC ion having limited power 
in this task.
Conclusions: The study provides promising proof-of-
concept results. The use of HPPI-TOFMS to detect 
VOCs in exhaled breath has the potential to offer a valu-
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able tool in TB treatment monitoring. However, further 
studies with larger sample sizes are needed before clini-
cal application.
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SHORT ORAL ABSTRACT 
SESSION (OA)

SOA10 INTEGRATED SERVICES FOR TB 
CASE FINDING

SOA10-880-16 Integrated doorstep service 
delivery: Systematic screening for TB and 
leprosy in India 
S. Golhait,1 R. Adkekar,1 S. Bharaswadkar,2 1Department 
of Public Health, Government of Maharashtra, Pune, India, 
2Bill & Melinda Gates Foundation, India Country Office, 
New Delhi, India. e-mail: stomh@rntcp.org

Background and challenges to implementation: India 
intends to achieve TB related SDG targets by 2025. Early 
& complete diagnosis of TB plays crucial role in inter-
rupting transmission.
Intervention or response: National health mission, In-
dia envisages integrated planning & service delivery of 
all health programmes. Maharashtra, a western Indian 
province with population of 120 million undertook in-
novative active case finding for TB & Leprosy to improve 
detection of TB & leprosy.
Cross sectional study was implemented for fortnight 
in September 22 with objective of assessing feasibility 
of deployment of ACF activity in entire population for 
screening of TB & Leprosy simultaneously. House to 
house screening was undertaken by trained health vol-
unteers and presumptive cases were evaluated appro-
priately. Individual level data was collected in manual 
forms and cumulative numbers were fed in respective 
National digital portal.
Training & M&E support was extended by State health 
officials and WHO Medical consultants and incentives 
were extended to volunteers.
Results/Impact: 

Popu-
lation 
Screened

Presump-
tive cases 
identified

No. 
Smear 
done

No. 
NAAT 
done

No. 
X ray 
done

Sm 
pos

NAAT 
pos

Total TB 
cases 
dia-

gnosed

Total 
Leprosy 

cases dia-
gnosed

78938079 388798
(0.04%)

376253 
(97%)

21858
(6%)

330261 
(85%)

3317
(1%)

637
(3%)

8109
(2%) 6731

Conclusions: In view of > 70 million people could get 
screened in a fortnight yielding >15K TB & Leprosy 
cases indicates that whole population screening is feasi-
ble for TB in programmatic setting. Positivity on NAAT 
was significantly higher than on smear. Programme in 
line with WHO guidance may need to prioritise molecu-
lar diagnostic test for all presumptive TB patients.
Programme may consider newer modalities of commu-
nity-based X ray like handheld X ray devises so that X 
ray can be conducted in community settings to improve 
access to X ray.

Incentive amount spent to identify one TB or leprosy 
from ACF significantly decreased to 10817 Rs from in-
centive amount spent to identify only TB cases (19930 
Rs) or only leprosy case (Rs 22794). 
Integration of case finding efforts with more than one 
programme brings cost effectiveness and ensures ratio-
nal deployment of resources.

SOA10-881-16 Integration of TB into 
nutrition: a case study of TB screening at 
food distribution points in the Karamoja 
subregion of North-Eastern Uganda 
A. Musinguzi,1,2 W. Kasozi,1,2 V. Lomonyang,1,2 
C. Ochen,1,2 E. Korobe,1,2 I. Twebaze,1,2 
S. Zawedde-Muyanja,1,2 T. Nsubuga,1,2 1USAID 
Program for Accelerated Control of TB in Karamoja 
Region (USAID PACT Karamoja), Health Systems 
Strengthening Department, Kampala, Uganda, 
2Infectious Diseases Institute-College of Health 
Sciences, Makerere University, Health Systems 
Strengthening Department, Kampala, Uganda. 
e-mail: alberttmusinguzi@gmail.com

Background and challenges to implementation: The Kar-
amoja subregion is a food and water stressed region with 
high rates of malnutrition. In 2022, 3.2 % and 13.9% 
of children aged 6-59 months screened for malnutrition 
in Karamoja sub region had severe acute malnutrition 
(SAM) and moderate acute malnutrition (MAM). In ad-
dition, 15% of pregnant/lactating women had MAM. 
Malnutrition increases the likelihood of activation of 
latent TB into active TB. 
Integration of TB screening into a nutrition service is 
therefore a key intervention to improve TB case detec-
tion rates in this region.
Intervention or response: The USAID PACT Karamoja 
project supported trained healthcare workers to screen 
for TB among recipients of food aid at monthly food 
distribution points run by Andre Foods International 
(AFI). Healthcare workers screened patients for TB, and 
collected sputum samples from patients with presump-
tive TB and transported them for TB testing at nearby 
public health facilities. 
Results were returned to the health care workers by hub 
riders. Participants who were diagnosed with TB were 
then followed up and started on treatment using avail-
able community health tracking systems like community 
owned resource persons.
Results/Impact: From October to December, 2022, TB 
screening was carried out at 20 food distribution points 
in seven districts in Karamoja sub-region. At these dis-
tribution points, 1756 people were screened for TB. 
Of these, 279(15.9%) were diagnosed with presump-
tive TB and 257(92.1%) had their sputum samples 
collected & tested using GeneXpert testing. Eighteen 
(7%) of patients were diagnosed with TB, 10 of whom 
were male.
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Conclusions: Integrating TB screening into malnutrition 
services among the nomadic communities in Karamoja 
sub region, North Eastern Uganda resulted in identifica-
tion of cases of TB which would have been missed by 
routine TB care programs.

SOA10-882-16 Community-level services 
ensure continuity of TB health service 
delivery during public health emergencies 
S. Turyahabwa,1 A. Mulindwa,2 M. Arinaitwe,1 
G. Amanya,3 M.G. Nabukenya,4 1Ministry of Health 
Uganda, National TB Programe, Kampala, Uganda, 
2Ministry of Health Uganda-Global Fund, National 
TB Programe, Kampala, Uganda, 3Ministry of 
Health/ Makerere University Infectious Diseases 
Institute, College of Health Scinece, Kampala, Uganda, 
4Makerere University, United States Agency for 
International Development (USAID), Uganda, Infectious 
Diseases Institute, Kampala, Uganda. 
e-mail: turyahabwestavia@gmail.com

Background and challenges to implementation: Ugan-
da remains one of the high tuberculosis (TB) bur-
dened countries with an estimated annual incidence of 
199/100000. Until 2022, more than 25% of the incident 
TB patients were not identified, diagnosed or treated. 
The Ministry of Health as part of mitigation to COVID 
19 disruption launched an accelerated six monthly, coun-
try-wide community awareness screening testing and 
treatment (CAST) approach to find treat and prevent TB. 
We aimed at describing the CAST-TB and use of this 
surveillance data to estimate the sub national TB disease 
burden, establish district and regional variations in TB 
burden and to document lessons for improved TB sur-
veillance and response.
Intervention or response: The CAST activity included 
targeting hot spot, contact investigation for all PBC’s, 
door to door covering all villages Data was captured 
in DHIS2, analyzed and presented as notification rates 
per 100,000 population for each district, regional, and 
at national level. Notification rates >50/100000 quali-
fied a district as high burden (Figure 1), estimates were 
compared for each district based on annual notification 
of 2022 to identify newer districts with TB high burden 
districts. Data was disaggregated by sex and age.
Results/Impact: Through a five-day CAST, a total of 
5,134,056 people were reached with a message of TB 
awareness. A total of 12,042 patients were diagnosed 
with bacteriologically confirmed TB resulting and a no-
tification rate of 27.2 per 100,000 (95% CI: 26.8–27.8) 
Figure 1. 
Of these 7,044 (58.5%) Males, 1.7% were children be-
low 15 years. The TB high burden districts were 21% 
(n=31/146) range (50.3-159.7) per 100,000 with Obongi 
being the highest (160/100,000) contributing 27.6% to 
the annual notification in 2022 and Buikwe district the 
lowest.

Figure 1. CAST cases per 100,000, September 2022.

Conclusions: In absence of National TB survey, CAST 
surveillance data provided an alternative estimate for 
TB high burden at districts and subnational level.

SOA10-883-16 Active case-finding for TB 
among Afghan populations living in the 
refugee villages of Khyber Pakhtunkhwa  
and Balochistan Provinces, Pakistan 
M. Ul Haq,1 M. Shah,2 A. Nasrat,3 1National 
TB Control Program, Pakistan, Research and 
Surveillance, Islamabad, Pakistan, 2National 
TB Control Program, Pakistan, NTP, Islamabad, 
Pakistan, 3UNDP, TB, Kabul, Afghanistan. 
e-mail: mahboob0345@yahoo.com

Background: Afghanistan has one of the highest num-
bers of refugees living in Pakistan. Around 2.4 million 
registered and some 2.3 to 3 million undocumented 
Afghanis are living in Pakistan- (estimated 800,000 to 
1 million Afghans). It is assumed that the estimated 
tuberculosis incidence in this population, is same as 
in the country, 264/100,000 and National TB Program 
Pakistan is detecting only 50% of the estimated cases 
through passive case finding. This low detection and 
missing cases are the means of transmitting TB and sus-
tain the global TB epidemic.
Design/Methods: This study evaluated a community 
based active case finding (ACF) strategy for the detection 
of tuberculosis cases among Afghan population living in 
the refugee villages (RVS) in Khyber Pakhtunkhwa and 
Balochistan Provinces, Pakistan from November 2019 
to December 2022. ACF implemented in the 45 selected 
RVs by trained Field staff, through symptom screening 
of TB. 
Presumptive TB cases identified were referred to near-
est TB health facility for diagnosis and those found con-
firmed, registered them for treatment and then regularly 
followed-up.



Short oral abstract sessions,  Thursday,  16  November S309

Results: Total 266,285 individuals screened for tubercu-
losis, 30,189 (11%) were presumptive TB cases of them 
2,455 (8%) found confirmed TB cases. Of the 2,455 TB 
cases, 53% were males and 63% were bacteriologically-
confirmed. 
All confirmed TB cases are registered for treatment at 
nearest TB health facilities. The treatment outcomes 
among the cases detected through ACF are better than 
the cases detected through routine TB Program (96% vs 
94%).
Conclusions: Community based screening for tubercu-
losis is useful and have additional benefits such as con-
tribution to early case finding and detection of addition-
al TB patients from the refugee villages who are missing 
by the routine TB Program, with an extended benefit for 
reducing secondary cases in the community.

SOA10-884-16 Childhood TB detection 
through supported decision-making in 
community settings in Bangladesh 
F. Hossain,1 M.M. Rahman,1 A. Alahi,1 A. Nahar,1 
M. Mahmud,1 A. Rahman,1 M. Kamrul,2 T. Roy,1 
M.T. Rahman,3 1IRD Bangladesh, Communicable Diseases, 
Dhaka, Bangladesh, 2Dhaka Shishu Hospital, Respiratory 
Medicine, Dhaka, Bangladesh, 3Stop TB Partnership, 
Innovations & Grants Team, Geneva, Switzerland. 
e-mail: farzana.hossain@ird.global

Background: Diagnosis of childhood tuberculosis (TB) 
is not straight-forward and rather challenging. The dis-
ease is paucibacillary, often presents with atypical symp-
toms and diagnostic tests are not sensitive enough. Mul-
tidisciplinary team of clinicians can facilitate diagnosis 
of complex child TB cases. Technology has impacted 
healthcare globally however there lacks evidence in Ban-
gladesh on use of technology in TB diagnosis. 
This study was conducted to evaluate the community-
based implementation of supported decision making 
through multidisciplinary board (MDB) and videocon-
ferencing in diagnosis of complex child TB cases.
Design/Methods: Between June 2020 and June 2021, 
children visiting paediatric outpatient departments of 35 
public facilities in Mymensingh were verbally screened 
for TB symptoms by health workers. Possible child TB 
cases were clinically evaluated, and went through diag-
nostic evaluation process. Children meeting clinical cri-
terias but without conclusive test results were referred 
to MDBs (comprised of paediatricians, internists, oto-
laryngologist and radiologists) and videoconferencing 
platform at designated facilities for diagnosis. Video-
conferencing involved connecting cases with Child Pul-
monologists at a specialized child TB Hospital through 
online technology. Children diagnosed with TB were 
linked to TB treatment.
Results: 21,102 possible child TB cases were identified. 
Of these 513 (2.4%) difficult-to-diagnose cases were in-
vited at MDBs. 466 (91%) arrived. Of these 204 (44%) 

children were diagnosed with TB. 200 (98%) children 
started TB treatment. On the other hand, 1,207 (5.7%) 
difficult-to-diagnose cases were invited for videoconfer-
encing and 92% showed-up. Of these 521(47%) children 
were found to have TB of which 99% initiated TB treat-
ment. All children from both strategies completed treat-
ment.
Conclusions: Cases reviewed by MDBs and child TB ex-
perts through technology resulted in significant propor-
tion of child TB detection among difficult-to-diagnose 
child TB cases in the community. 
These strategies can be integrated into routine program-
matic settings to increase child TB detection and con-
tribute to achieving the UNHLM and End TB targets 
for TB

SOA10-885-16 TB recovery strategies in 
response to the COVID-19 pandemic: 
screening in high-yield communities to  
find missing people with TB 
H.T. Mai,1 H.T.T. Nguyen,1 V. Lebrun,1 M.H. Pham,2 
H.T.T. Truong,3 C.V. Nguyen,3 H.B. Nguyen,3 
A.T.L. Vo,1 H.T. Hoang,1 L.V. Quach,1 1FHI 360, Asia 
Pacific Regional Office, Hanoi, Viet Nam, 2USAID, Office 
of Health, Hanoi, Viet Nam, 3Vietnam National Tuberculosis 
Program, National Lung Hospital, Hanoi, Viet Nam. 
e-mail: thuhien@fhi360.org

Background and challenges to implementation: In 2021, 
the COVID-19 pandemic resulted in a decline in TB no-
tifications of about 25% in Vietnam; estimates of treat-
ment coverage dropped below 50%, calling for efforts to 
accelerate case finding.
Intervention or response: In 2021, the National Tubercu-
losis Program (NTP) and USAID adapted the high-yield 
“Double X” (chest X-ray [CXR], GeneXpert) model to 
improve access to case finding without large community 
gatherings. 
Key adaptations were implemented in 2022: 
1. Expansion of intensified case finding (ICF) at facili-
ties to screen all patients receiving CXR for any reason, 
2. Hybrid ACF/ICF to routinely reach household con-
tacts of people with TB and refer them for facility-based 
screening, 
3. Community-level screening enabled commune health 
staff to triage people with productive cough for GeneX-
pert (Single X), and; 
4. TB self-screening tool accessed online via QR code 
with referral to facilities.
Results/Impact: From January to December 2022, to-
tal case notifications in 24 districts of five provinces was 
4,143, a 143% increase over 2021. 
In 2022, expanded ICF increased facility-based notifica-
tions by 91% over 2021 and increased yield (2,626/100,000 
CXR compared with 2,559/100,000 CXR); 20% of total 
case notifications were from adaptative approaches: on-
line screening, Single X, and Hybrid ACF/ICF. 
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All adaptations were high-yield for TB detection. Hy-
brid ACF/ICF screened an additional 5,518 household 
contacts independent of ACF campaigns. 
Single X and online screening reached people in commu-
nities with higher GeneXpert positivity than ACF cam-
paigns (10.1% and 19.4% versus 9.4% for ACF).
Conclusions: Double X adaptations designed to miti-
gate service disruptions during the pandemic increased 
facility-based case finding and extended TB services 
into communities. These models continue to find TB 
cases using existing staff and resources, resulting in a 
more comprehensive approach to TB case finding. Hy-
brid ACF/ICF builds contact investigation capacity in 
facilities and Single X builds the capacity of local level 
health-care workers to screen people for TB.

2021 2022 

Active 
Case 

Finding 
(8 

districts)

Intensi-
fied Case
Finding 

(ICF)

Total 
case 

finding 
2021

Active 
Case 

Finding 
(8 

districts)

Expan-
ded 
ICF

Hybrid 
Active 
Case 

Finding

Single X Online 
scree-
ning

Total 
case 

finding 
2022

No. evaluated 
with CXR 12,750 58,069 70,819 28,423 107,475 5,518 - 1,791 143,207

No. (%) TB-
presumptive 
CXR 

3,151 
(24.7%)

5,977 
(10.3%)

9,128 
(12.9%)

4,202 
(14.8%)

11,257 
(10.5%)

1,165 
(21.1%) - 888 

(49.6%)
17,512 
(12.2%)

No. (%) 
with TB-
presumptive 
CXR tested 
with Xpert

3,090 
(98.1%)

5,460 
(91,2%)

8,550 
(93.7%)

4,381 
(104.3%)

10,671 
(93.7%)

1,163 
(99.8%) 5,618 891 

(100.3%) 22,724

No. (%) Xpert 
confirmed TB

211 
(6.8%)

1,488 
(27.3%)

1,699 
(19.9%)

410 
(9.4%)

2,791 
(26.2%) 74 (6.4%) 568 

(10.1%)
173 

(19.4%)
4,016 

(17.7%)

Total TB 
diagnosed 211 1,488 1,699 465 2,851 78 571 178 4,143

No. (%) 
initiated 
treatment

193 
(91.5%

1,349 
(90.7%)

1,542 
(90.8%

432
(92.9%)

2,631 
(92.3%)

67 
(85.9%)

508 
(89%)

166 
(93.3%)

3,804 
(91.8%)

TB case Yield/ 
100,000 CXR 1,655 2,559 2,399 1,636 2,646 1,414 - 9,939 2,893

% of overall 
case finding 12.4% 87.6% 100% 11.2% 68.8% 1.9% 13.8% 4.3% 100%

Table. TB case finding by approach in 24 districts of  5 
provinces of  Vietnam, 2021 - 2022

SOA10-886-16 Improving TB case-finding 
through community interventions using the 
Wellness-on-Keke Model in Nigeria 
K. Ekpen,1 M. Tukur,2 B. Odume,3 C. Ogbudebe,1 
S. Gande,1 A. Babayi,3 C. Igwetu,1 J. Ogogo,1 
J. Emefieh,1 L. Ugochukwu,1 1KNCV Nigeria, 
Monitoring and Evaluation (M&E), FCT, Nigeria, 
2KNCV Nigeria, Programs, Kano, Nigeria, 3KNCV 
Nigeria, Programs, Abuja, Nigeria. 
e-mail: kekpen@kncvnigeria.org

Background and challenges to implementation: In Nige-
ria, improving TB case finding has always been priori-
tized due to the significant gap of about 70% in TB case 
notification. KNCV Nigeria with support from USAID 

introduced the use of PDX with artificial intelligence 
(AI) in pre-diagnostic TB screening during community 
based active TB case finding. 
To strategize and make this new tool work efficiently, 
the PDX machine was coupled into a one stop health-
care mechanism called WOK.
Intervention or response: KNCV Nigeria with funding 
from USAID procured 4 wellness on Keke’s (WOKS) 
which are mobile diagnostic units coupled to an Ultra-
Portable Digital X-ray (UPDX) and either a TB LAMP 
or Truenat testing platform. The teams were deployed 
across 3 TB LON region 1 & 2 states of Anambra, Cross 
Rivers, and Kano state, with Kano having 2 WOKs. The 
teams provided integrated services that included TB 
screening and testing services, Covid-19 vaccination, 
screening for diabetes and hypertension. 
Prior to deployment of the WOK, the teams only pro-
vided TB screening and testing. We analyzed data from 
the 4 WOKs comparing achievements of 3 months prior 
to deployment of the WOK and 3 months after deploy-
ment to assess additionality attributable to the interven-
tion.
Results/Impact: The table above shows a 6% increase in 
the number of clients screened and an 8% increase in TB 
cases diagnosed with the introduction of the WOKs. Prior 
to commencement of the WOK integrated outreaches 
only 285 TB cases were diagnosed, this increased to 329 
with the introduction of WOK platforms.

Intervention Timelines #Person 
screened

#person 
presumed 
to have TB

#evaluated 
for TB

#TB 
patients 
detected

# Put on 
treatment.

With WOK Oct - Dec 
2022 15769 1270 1270 329 325

Without 
WOK

July - Sept 
2022 14267 1237 1237 285 285

What 
Changed _ 1502 (6%) 33 (2%) 33 (2%) 44 (8%) 42 (8%)

Table 1.

Conclusions: The WOK model which uses an integrated 
approach of providing multiple health services to the 
clients is a key innovation that has shown significant ad-
ditionality to the traditional ways of doing community 
outreaches and recommended for scale up nationally to 
help in finding the missing TB cases in hard-to-reach 
communities.
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SOA11 How can we strengthen TB 
detection?

 
SOA11-887-16 Cluster randomised controlled 
trial of active case-finding and linkage in 
Haryana, India 
B. Datta,1 A. Story,2 R. Raju,3 S. Kapoor,4 P. Goyal,1 
A. Prakash,1 A. Jaiswal,1 K. Sachdeva,5 A. Hayward,6 
N. Trehan,7 R. Guleria,8 R. Rao,9 1Medanta the Medicity, 
Respiratory, Gurgaon, India, 2University College of London 
NHS Foundation Trust, Find&Treat Clinical Lead and 
Consultant in Public Health Medicine, London, United 
Kingdom of Great Britain and Northern Ireland, 3State 
TB Cell, National TB Elimination Program, Panchkula, 
India, 4District TB Office, Tuberculosis, Karnal, India, 5The 
Union, The Union, New Delhi, India, 6University College 
of London NHS Foundation Trust, Dir UCL Institute of 
Epidemiology and Health Care & UCL Collaborative Centre 
for Inclusion Health, London, United Kingdom of Great 
Britain and Northern Ireland, 7Medanta the Medicity, CTVS, 
Gurgaon, India, 8Medanta the Medicity, Respiratory & 
Internal Medicine, Gurgaon, India, 9Central TB Division, 
Ministry of Health & Family Welfare, New Delhi, India. 
e-mail: bornalidatta@gmail.com

Background and challenges to implementation: India 
has 1:4 cases and 1:3 deaths from TB globally. ACF is es-
sential to accelerate TB control efforts but robust evalu-
ation to inform, optimise and scale ACF interventions 
and linkage to care is lacking. This research is supported 
through local Public Private Partnership.
Intervention or response: Cluster randomised controlled 
trial (CRCT) among high TB burden rural populations 
in Haryana. Primary Care Sub-centres were the unit of 
randomisation - 80 intervention and 160 control – each 
serving 5,000-10,000 population. 
Intervention sites received door-to-door ACF to identify 
symptomatic individuals, unscreened household con-
tacts of recent active cases and treatment defaulters. Di-
agnostic camps were positioned at Sub-centres provid-
ing digital Xray and QURE.AI to triage into CBNAAT 
(Xpert) for all eligible patients. 
Newly diagnosed cases were notified and commenced 
on treatment same day, where possible, and their con-
tacts were also actively screened.
Results/Impact: Between Sep 2022 and Jan 2023, 40,164 
households (196,369 individuals) were reached by the 
door-to-door teams representing 94% of the total catch-
ment population. 3,766 individuals (2%) were invited to 
the diagnostic camp of whom 3,457 (92%) attended and 
underwent X-ray with AI reporting. 1,117 (32%) had ra-
diologically presumptive TB and underwent CBNAAT, 
of whom 129 (12%) were confirmed positive (6% Ri-
fampicin resistant). 
25 additional clinico-radiologic TB diagnoses were 
made. All 154 new diagnoses commenced treatment. 
QURE.AI performance was comparable to or better 
than doctors reading CXRs.

Conclusions: Initial ACF round generated a three-fold 
increase in case detection and reporting. The interven-
tion achieved very high community coverage for door-
to-door identification of persons eligible for screening 
and high attendance rates for radiology. 
The model increases access to diagnostic services for the 
most vulnerable and marginalised. Two further rounds 
of ACF will be undertaken over the next 24 months. 
This innovative Public Private Partnership aims to build 
operational research capacity and rapidly scale ACF to 
vulnerable populations.

SOA11-888-16 Comparing yield of  
household and social contacts investigation 
models for bacteriologically confirmed and 
children under 5 years: The Global Fund 
Tuberculosis Project in Kenya 
P. Maleya,1 A. Munene,1 C. Mwamsidu,2 
R. Kiplimo,3 B. Ulo,3 L. Kerubo,4 1Amref Health 
Africa in Kenya, Global Fund TB Project, Nairobi, 
Kenya, 2Amref Health Africa in Kenya, Global Fund TB 
Project, Niarobi, Kenya, 3Amref Health Africa in Kenya, 
Global Fund TB, Nairobi, Kenya, 4National Tuberculosis 
Program, Care and Treatment, Nairobi, Kenya. 
e-mail: paul.maleya@amref.org

Background and challenges to implementa-
tion: Through Global Fund support, Amref in col-
laboration with the National Tuberculosis (TB) Pro-
gram have been implementing tracing and screening of 
household contacts (HHC) of bacteriologically con-
firmed TB patients and children under 5 years with TB 
countrywide since 2011. 
The objective of this intervention is to enhance early di-
agnosis of TB and prompt initiation to treatment. How-
ever, the patients also spend time in other areas beyond 
the household that necessitated the project to screen so-
cial contacts (SC) of TB patients who are barely reached 
because of inadequate resources.
Intervention or response: Community Health Volun-
teers (CHVs) were sensitized to trace and screen con-
tacts of index TB patients. During treatment initiation, 
Health Care Workers (HCW documented contacts of 
TB patient in the contact management register (CMR). 
CHVs were allocated index patients to conduct physical 
tracing of their contacts. 
All presumptive contacts were referred to the facility 
for further evaluation. Data was analyzed using R soft-
ware.
Results/Impact: From July 2021 to December 2022, 
43,954 index TB patients were visited for contact trac-
ing and 153,352 contact persons screened for TB. Out 
of these, 152,163 were HHC and 1,189 were SC. From 
the HHC screened, 1,407 (1%) were diagnosed with TB 
(651(46%) males and 756(54%) females). From the SC 
screened, 194(16%) were diagnosed with TB (159(82%) 
males and 35(18%) females). 
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The Mean age for HHC and SC was 20yrs and 30yrs 
respectively. Logistics regression showed that age and 
type of contact person (HHC or SC) were strong pre-
dictors of TB(P<0.005) and gender was not. SC were 3 
times more likely to be diagnosed with TB compared 
to HHC.
Conclusions: Tracing Social Contacts yielded more peo-
ple with TB especially men and persons aged 25-34yrs. 
It is therefore crucial for programs to invest significant 
resources in investigating social contacts of people with 
TB to alleviate TB disease burden.

SOA11-889-16 Aashwasan: a 100-day,  
active case-finding campaign in the tribal 
districts of India 
S. Ekka,1 N. Sharma,1 D. Singhal,1 N. Sharma,1 
R. Singh,2 A. Krishnamurthy,3 S. Hegde,3 
A. Deshmukh,4 A. Shah,5 R. Rao,6 N. Kapoor,7 
S. Khumukcham,8 1Piramal Foundation, Tribal Health 
Collaborative, Delhi, India, 2Piramal Foundation, Tribal 
Health Collaborative, Lucknow, India, 3Piramal Foundation, 
Tribal Health Collaborative, Bengaluru, India, 4Piramal 
Foundation, Tribal Health Collaborative, Aurangabad, 
India, 5USAID- India, Health Office, Delhi, India, 6Ministry 
of Health & Family Welfare, Govt of India, Central TB 
Division, Delhi, India, 7Ministry of Tribal Affairs, Govt of 
India, Ministry of Tribal Affairs (MoTA), Delhi, India, 8Office 
of the World Health Organization, Representative to India, 
WHO Country Office, Communicable Diseases, Delhi, India. 
e-mail: shobha.e@piramalswasthya.org

Background and challenges to implementation: India 
accounts for significant global TB burden with estimat-
ed incidence of 196 per 100,000 population in 2022. The 
pooled estimated prevalence of TB among the tribal 
population was 703 per 100,000 population as against 
the national average of 256 per 100,000 in 2013. A quar-
ter of total self-reported TB cases and 10.4% of all TB-
notified persons are from tribal communities. 
Active Case Finding (ACF) is a key strategy to identify 
and to initiate treatment among those group(s) that re-
mains undiagnosed and unreached by the program due 
to various reasons.
Intervention or response: Aashwasan was implemented 
across 68,413 hard to reach villages of 174 tribal dis-
tricts in 21 States/UTs of India between January and 
August 2022. 
It aimed at actively identifying persons with presump-
tive pulmonary TB, including contact persons, support-
ing in sample collection and transport and linking for 
testing and treatment initiation within the National TB 
Elimination Program while increasing awareness of TB 
disease, symptoms, treatment, and prevention among 
the tribal communities.
Results/Impact: Through 1121 IEC-enabled vehicles, 
Aashwasan staff along with ASHA screened 1,03,84,538 
persons for TB (66% of 16,677,804 reached) of whom 
3,82,251 (3.6%) persons with presumptive TB were 

identified. Of which, 2,80,259 (73.3%) tested for TB. 
Of those who were tested, 10,249 (3.6%) were detected 
to have TB disease, of whom 9,588 (93.5%) were initi-
ated on treatment. At country level, Aashwasan contrib-
uted to about 13% of the overall public-sector notifica-
tion.

Figure. Contribution to public sector notification - 
January to August 2022.

Conclusions: First-of-its-kind, nation-wide campaign, 
Aashwasan, deployed field staff from within the tribal 
communities and leveraged community influencers for 
mobilizing people for screening. Mechanism for sample 
collection and transport, in-built in the meticulously 
designed micro-plans in consultation with the district 
NTEP were key enablers that made this 100 day per dis-
trict ACF drive a success.

SOA11-890-16 Assessing TB prevalence 
among school children in Kampala, Mukono 
and Wakiso Districts of Uganda 
J. Nnam,1 P. Ajambo,1 P. Aleu,1 M. Bamuloba,2 
R. Makabayi-Mugabe,1 S. Zawedde-Muyanja,1 
M. G. Nabukenya Mudiope,1 1Infectious Diseases 
Institute College of Health Sciences, Makerere 
University, USAID Local Partner Health Services - TB 
Activity, Kampala, Uganda, 2Ministry of Health, 
Government of Uganda, National Tuberculosis 
and Leprosy Control Programme, Kampala, Uganda. 
e-mail: mmudiope@idi.co.ug

Background and challenges to implementation: There is 
growing concern about the spread of TB in schools in 
Uganda. Among priority actions to address the disease, 
the Multi-Sectoral Accountability Framework to Ac-
celerate Progress to End TB by 2030 (MAF-TB) recom-
mends educating the masses and screening of students. 
During community outreach activities, the USAID Local 
Partner Health Services TB Activity (USAID LPHS-TB) 
Project, implemented by the Infectious Diseases Insti-
tute, also observed rising cases of TB in schools. 
In response, the Project carried out TB screening in 
schools within the districts of Kampala, Mukono and 
Wakiso.
Intervention or response: Students from 33 selected pri-
mary and secondary schools in Kampala, Wakiso and 
Mukono districts where a TB case had been reported 
and those located in high burden communities were 
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screened for TB between February and December 2022. 
Those screened were both male and female, aged 6-18 
years and represented both day and boarding schools. 
Students who were presumed with TB provided sputum 
samples for testing at the nearest health facility using 
GeneXpert. Those unable to produce sputum underwent 
clinical evaluation. Results were communicated through 
the school heads and primary caregivers notified.
Results/Impact: A total of 5,728 students were screened 
for TB, 643 were presumed and 12 were confirmed 
(0.2% yield). Of the confirmed, nine were from primary 
schools and three from secondary schools. 
Kampala had the highest ratio of presumptive and con-
firmed persons with TB, with 6 confirmed out of 166 
presumed; Mukono had 6 confirmed out of 390 pre-
sumed, while Wakiso had 78 presumed, but none con-
firmed.

Table. Summary of  TB screening in schools in 
Kampala, Wakiso and Mukono.

Conclusions: TB is a significant problem among school 
children and calls for increased efforts to improve pre-
vention and treatment. Emphasis should be placed on 
educating the masses and screening of school children 
as recommended by MAF-TB. Further research is also 
needed to better understand TB prevalence in schools 
across the country and risk factors.

SOA11-891-16 Computer-aided detection  
is a feasible and acceptable component of 
active case-finding for TB 
E. Yonally Phillips,1 V. Carnimeo,1 M.D.K. Galvan,2  
G. F. Pardilla,3 M.J. C. Recidoro,3 R. Castro,3 
C. Hewison,4 1Epicentre, Département Epidémiologie 
d’Intervention & Formation, Paris, France, 2Medecins Sans 
Frontieres, Operational Research, Manila, Philippines, 
3Manila Health Department, Health, Manila, Philippines, 
4Medecins Sans Frontieres, Medical, Paris, France. 
e-mail: emelie-yonally.phillips@epicentre.msf.org

Background: Active case finding using computer-aided 
detection (CAD) has shown promising results for im-
proving tuberculosis (TB) detection rates in resource-
limited settings. This study aimed to assess the feasibil-
ity and acceptability of implementing CAD for active 
TB case finding in Manila, Philippines, from the per-
spectives of community members, health care workers, 
and key stakeholders.
Design/Methods: Using qualitative design this study 
explored perceptions around the active TB case finding 
being implemented using a truck installed with digital 
Xray and CAD. Participants with CAD score above 

threshold provided sputum for bacteriological diagnosis 
of TB. Participants identified with TB were referred to 
local health centres for treatment initiation. 
In-depth interviews and focus group discussions were 
conducted with a total of 35 community members, 8 
health care workers, and 5 key stakeholders. The data 
was analyzed using thematic analysis.
Results: The study found that the implementation of 
CAD for active TB case finding in Tondo, Manila, Phil-
ippines is feasible and acceptable. Participants expressed 
overall positive attitudes towards the project and high-
lighted key considerations for scaling and replicating the 
program in other settings. 
The findings include the importance of proper prepara-
tion and the need for human resources with sufficient 
technical capacity to operate and troubleshoot the 
truck, X-ray, CAD, and data storage systems. 
Participants also stressed the need to consider policy 
context, X-ray machine and truck specifications, referral 
chain and availability/accessibility of healthcare centers 
and medicines, community mobilization, and accurate 
expectation setting to ensure project success.
Conclusions: The study findings provide valuable in-
sights into the feasibility and acceptability of imple-
menting CAD for active TB case finding in Manila, Phil-
ippines. 
The results can inform the design and implementation 
of similar programs in other resource-limited settings 
and highlight the importance of proper planning and 
community engagement to ensure the success of such 
programs.

SOA11-892-16 A practical method of 
threshold calibration for computer-aided 
detection of TB 
J. Min,1 V. Carnimeo,2 M.R. Roxas,3 M.D.K. Galvan,4 
G. F. Pardilla,5 M.J. C. Recidoro,5 R. Castro,5 
C. Hewison,6 1Médecins Sans Frontières, Medical, 
Amsterdam, Netherlands, 2Epicentre, Epidemiology, 
Paris, France, 3Médecins Sans Frontières, Medical, 
Manila, Philippines, 4Médecins Sans Frontières, 
Operational Research, Manila, Philippines, 5Manila 
Health Department, Health, Manila, Philippines, 
6Médecins Sans Frontières, Medical, Paris, France. 
e-mail: juno.min@amsterdam.msf.org

Background and challenges to implementation: Thresh-
old for computer-aided detection (CAD) software for 
tuberculosis (TB) detection determines who is referred 
for confirmatory testing. Because CAD results can vary 
widely across different populations, software technolo-
gies, and CAD versions, the choice of threshold can 
greatly affect CAD performance. We describe a practical 
approach to threshold determination.
Intervention or response: CAD4TB version 7 was imple-
mented with digital chest X-ray (CXR) for TB active 
case finding (ACF) in Manila, Philippines. Participants ≥ 
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15 years with CAD scores above threshold or with symp-
toms regardless of CAD score had sputum collected for 
GeneXpert testing. CAD threshold was determined 
based on: 
1. Communication with experts before implementation, 
particularly regarding differences between CAD4TB 
versions 6 and 7
2. Choosing an initial threshold as low as possible with 
subsequent upward adjustment as needed
3. Prevalence of confirmed TB in screened population
4. GeneXpert testing capacity
5. Matching CAD to local radiologists’ sensitivity for 
TB screening
Results/Impact: Retrospective analysis of CAD scores 
for CXR performed before CAD implementation sug-
gested that a threshold of 25 would refer 35% of indi-
viduals for GeneXpert testing, matching local radiolo-
gists’ sensitivity for TB screening and still within testing 
capacity. 25 was selected as the initial and lower limit 
of threshold. Using an adaptive method to adjust the 
threshold based on periodic evaluation of data, thresh-
old was adjusted once from 25 to 28. 
Data from four months of CAD are shown in Table 1. 
Of note, 34% ACF participants were above threshold, 
only two individuals positive on GeneXpert had CAD 
scores below threshold (i.e., false negatives) and GeneX-
pert positivity rates were high. As results are acceptable, 
the current threshold will be maintained.

CAD 
score 

Sputum Xpert positive 
(n) 

Total sputum done 
(N) 

Xpert positivity rate 
% (n/N) 

≥ 90 23 35 65.7%

80-89 18 28 64.3%

70-79 34 99 34.3%

60-69 33 124 26.6%

50-59 23 96 23.9%

40-49 14 226 6.2%

30-39 6 349 1.7%

28-29 2 114 1.8%

< 28 2 193 1.0%

Table 1.

Conclusions: Pre-implementation preparation, consid-
eration of programmatic goals, and strong data collec-
tion were key requirements for threshold calibration. 
Matching CAD to local radiologists’ sensitivity for TB 
screening was also important for threshold selection and 
acceptability of this novel technology.

SOA11-893-16 Low concordance between 
QIAreach-QFT and QFT-Plus in a community 
IGRA survey in Blantyre, Malawi 
H.M. Rickman,1,2 M.D. Phiri,2,3 H.R. Feasey,1,2 
H. Mbale,2 E.L. Corbett,4,2 P. MacPherson,5,2 
1London School of Hygiene & Tropical Medicine, 
Clinical Research Department, London, Malawi, 
2Malawi Liverpool Wellcome Clinical Research 
Programme, Population Health Group, Blantyre, 
Malawi, 3Liverpool School of Tropical Medicine, 
Department of Clinical Sciences, Liverpool, Malawi, 
4London School of Hygiene & Tropical Medicine, 
Clinical Research Department, London, United 
Kingdom of Great Britain and Northern Ireland, 
5University of Glasgow, School of Health 
& Wellbeing, Glasgow, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: hannah.rickman@lshtm.ac.uk

Background: Interferon-gamma release assays (IGRAs) 
may be used for monitoring tuberculosis epidemiology 
and stratifying individual tuberculosis risk. Convention-
al IGRAs, such as the QFT-Plus, can be challenging to 
deploy in low-resource settings. 
The QIAReach-QFT aims to overcome these operation-
al challenges, using a 1mL blood sample, and a battery-
powered self-contained lateral flow immunofluorescence 
device to quantify interferon-gamma. 
Previous studies found high concordance with the QFT-
Plus, but with no published data from population-
based surveys, high-burden settings, or young children. 
We therefore evaluated QIAReach-QFT against QFT-
Plus in a population-based IGRA survey in Blantyre, 
Malawi.
Design/Methods: Children aged 1-5 years were recruit-
ed via convenience sampling in three primary health 
clinics, targeting healthy children attending for vaccina-
tions or accompanying relatives on routine visits. 
Additional participants aged 1-5 and 10-40 years were 
randomly sampled from a community household survey. 
Participants or their guardians were interviewed, and 
blood samples taken for QIAReach-QFT and QFT-Plus 
testing, following the manufacturer’s instructions.
Results: To date, 450 participants have been recruited: 
387 aged 1-5, and 63 aged 10-40. 
Overall, 128/450 (28.4%) had a positive QIAReach-
QFT, including 99/387 (25.6%) children aged 1-5; 59/450 
(13.1%) had a positive QFT-Plus, including 38/387 
(9.8%) children aged 1-5.
There was minimal concordance between QIAReach-
QFT and QFT-Plus (Cohen’s kappa 0.22, QIAReach 
sensitivity vs QFT-Plus: 54.2%, specificity 74.7%) (Ta-
ble 1). 
There was no agreement between the tests in young chil-
dren aged 1-5 (kappa 0.067, sensitivity 34.2%, specific-
ity 75.3%.) Concordance was higher – but still subopti-
mal – in adults and adolescents (kappa 0.56, sensitivity 
90.4%, specificity 70.3%).
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All ages
(N=450)

Aged 1-5 years
(N=387)

Aged 10-40 years
(N=63)

QIAReach-QFT

Positive
(n=131)

Negative
(n=319)

Positive
(n=99)

Negative
(n=288)

Positive
(N=32)

Negative
(N=31)

QFT-
Plus

Positive 32 (24.4%) 27
(8.5%)

13
(13.1%)

25
(8.7%)

19
(59.4%)

2
(6.5%)

Negative 74
(56.5%)

218
(68.3%)

63
(63.6%)

192
(66.7%)

11
(34.4%)

26
(83.9%)

Indetermi-
nate

25
(19.1%)

74
(23.2%)

23
(23.2%)

71
(24.7%)

2
(6.3%)

3
(9.7%)

Cohen’s kappa1

(95% CI)2
0.22

(0.11-0.33)
0.067

(0-0.18)
0.56

(0.35-0.76)

QIAReach 
sensitivity3

(95% CI)

54.2%
(40.8-67.3%)

34.2%
(19.6-51.4%)

90.5%
(69.6-98.8%)

QIAReach 
specificity3

(95% CI)

74.7%
(69.3-79.5%)

75.3%
(69.5-80.5%)

70.3%
(53.0-84.1%)

1 Excluding QFT-Plus indeterminate results 295% confidence intervals using Fleiss et al 
3Against “gold standard” of QFT-Plus

Table 1 – comparison of  QIAReach-QFT and  
QFT-Plus results, stratified by age group.

Conclusions: Concordance between QIAReach-QFT 
and QFT-Plus was low, particularly in young children. 
Quantitative data and additional analyses to explore 
possible contributing factors will be presented. IGRA 
surveillance was feasible, provided informative epide-
miological data, and identified individuals who might 
benefit from preventive therapy, but QIAReach-QFT did 
not appear to be an appropriate alternative to QFT-Plus 
in this setting.

SOA11-894-16 Applicability of artificial 
intelligence-based computer-aided detection 
for community-based, active case-finding of 
pulmonary TB 
K. Okada,1,2 N. Yamada,2 K. Takayanagi,3 Y. Hiasa,4 
Y. Kitamura,4 Y. Hoshino,1 S. Hirao,2 T. Yoshiyama,2,3 
I. Onozaki,2,1 S. Kato,2 1Japan Anti-Tuberculosis 
Association (JATA), International Programmes, Tokyo, 
Japan, 2Japan Anti-Tuberculosis Association (JATA), 
Research Institute of Tuberculosis (RIT), Tokyo, Japan, 
3Japan Anti-Tuberculosis Association (JATA), Fukujuji 
Hospital, Tokyo, Japan, 4Fujifilm Corporation, Imaging 
Technology Center, ICT Strategy Division, Tokyo, Japan. 
e-mail: okadak@jata.or.jp

Background: Several studies have been conducted to 
evaluate the performance of artificial intelligence-based 
computer-aided detection (CAD) for pulmonary tuber-
culosis (TB) in clinical settings. However, little is known 
about its applicability to community-based active case 
finding (ACF).
Design/Methods: We retrospectively analysed an ano-
nymized dataset obtained from a community-based 
ACF in Cambodia. All of the participants in the ACF 

were screened by chest radiography (CXR), followed 
by Xpert for sputum. A newly developed CAD by FU-
JIFILM Corporation was evaluated for its performance 
by using bacteriological and radiological references by 
an experienced chest physician, and its applicability to 
community-based ACF in Cambodia was examined.
Results: TB scores of the CAD were significantly associ-
ated with the CXR classifications as indicated by the TB 
severity, and its area under the receiver operating charac-
teristic curve (AUC) as the bacteriological reference was 
0.86 (95% confidence interval (CI): 0.83-0.89). 
The AUC with the reference of “abnormality suggest 
of TB” by human reading as triage purpose, and with 
the reference of “any abnormality in the lung fields” by 
human reading as screening purpose was 0.93 (95% CI: 
0.92-0.94) and 0.92 (95% CI: 0.91-0.93), respectively. 
Using a threshold of 0.5340 for triage purposes, the hu-
man reading and bacteriological examination needed 
fell to 21% and 15%, respectively, detecting 95% of 
Xpert-positive TB in ACF. Similarly, using a threshold 
of 0.2835 for screening purpose, 98% of Xpert-positive 
TB were detected.

Purpose
TB 

score as 
threshold

N of CXR 
selected by 

CAD
(% of 8,386)

N of sputum 
examed*

(% of 8,386)

N of Xpert-
positive TB 
(% of 130)

N of CXR with 
“abnormality 

suggestive of TB” 
(% of 615)

N of CXR with 
“any abnoramlity 

in the lung 
fields”

(% of 1,551)

Triage 0.5340 1,770 (21.1) 1,246 (14.9) 125 (96.2) 554 (90.1) 1,246 (80.3)

Screening 0.2835 3,107 (37.0) 1,396 (16.6) 127 (97.7) 594 (96.6) 1,396 (90.0)

* N of sputum examed = N of CXR selected by CAD - N of normal CXR by human reading

Table: Performance in triage and screening purposes at 
sensitivity of  90%.

Conclusions: The CAD is applicable to community-
based ACF in high TB burden settings. The use of CAD 
in developing countries has the potential to expand 
CXR screening in community-based ACF, with a sub-
stantial decrease in the workload on human readers and 
laboratory labour. 
Further studies are required to generalize the results to 
other settings by increasing the sample size and com-
paring the CAD performance with that of more human 
readers.
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SOA12 TB, gender and stigma

 
SOA12-890-16 The impact of  
gender-sensitive interventions on improved 
access to TB services among women 
J. Ismoilova,1 M. Uteshev,2 N. Parpieva,3 
B. Babamuradov,2 U. Mikhmanov,2 J. Simidjiyski,1 
1USAID Eliminating TB in Central Asia Activity, Health, 
Dushanbe, Tajikistan, 2USAID Eliminating TB in Central 
Asia Activity, Health, Tashkent, Uzbekistan, 3Centers of 
Phthisiology and Pulmonology of Uzbekistan, Health, 
Tashkent, Uzbekistan. 
e-mail: Jamilya_Ismoilova@abtassoc.com

Background and challenges to implementation: Tuber-
culosis (TB) remains a significant global public health 
problem with known gender-related (male versus female) 
disparities. Females often face barriers to accessing qual-
ity health care because of financial and physical depen-
dence, discrimination, stigma, and limited resources. 
To best tailor its TB interventions using a gender-re-
sponsive approach, the USAID Eliminating TB in Cen-
tral Asia Activity assessed gender, stigma, and other 
social barriers to accessing TB services in Uzbekistan. 
According to the assessment, 26% of respondents among 
TB patients consulted a doctor within 14-30 days upon 
the onset of symptoms. Women seek medical care later 
than men (32.7% vs17.7%, respectively) due to lack of 
funds (23.6%), stigma (24%), fear of diagnosis to be con-
firmed (10.2%) and limited information about TB (10%).
Intervention or response: Following gender assessment, 
we developed gender-responsive interventions to remove 
barriers and delays limiting women’s access to TB diag-
nostic and treatment services at the individual and pro-
vider/system levels. Multidisciplinary teams were tasked 
to implement the interventions including: 
• Identifying gender barriers during TB outreach and 
screening and addressing them through psychosocial 
counseling including with family members; 
• Providing escorts to medical facilities; 
• Engaging religious and community leaders as needed 
to influence the head of the family and providing social 
support to those in need; 
• Gender sensitization training among service providers; 
• Incorporating gender equality messages in service de-
livery into information materials.
Results/Impact: Before project interventions in 2020, 
the TB case detections in the Fergana region, were high-
er among men (819) than women (684). 
After the start of implementation of project interven-
tions in 2020, TB cases detected among women increased 
by 11% from 45.5% of all cases in 2019 to 50.5% in 
2022 (Chart 1).
Conclusions: Evidence-based gender-responsive strate-
gies are needed to overcome the unique barriers women 
in Uzbekistan face in accessing TB care, both on an indi-
vidual basis and within the health care system.

SOA12-891-16 Designing TB case-finding 
interventions for men using participatory 
health-seeking pathway analysis 
J. Nidoi,1,2 J. Pulford,3 T. Wingfield,3,2,4,5 
R. Thomson,2 B. Ringwald,2 W. Katagira,1 
W. Muttamba,1,6 B. Kirenga,1,7 LIGHT consortium 
1Makerere University Lung Institute, Research and 
Innovation, Kampala, Uganda, 2Liverpool School of 
Tropical Medicine, Clinical Sciences, Liverpool, United 
Kingdom of Great Britain and Northern Ireland, 3Liverpool 
School of Tropical Medicine, International Public Health, 
Liverpool, United Kingdom of Great Britain and Northern 
Ireland, 4Karolinska Institutet, WHO Collaborating Centre 
in TB and Social Medicine, Department of Global Public 
Health, Stockholm, Sweden, 5Liverpool University Hospitals 
NHS Foundation Trust, Tropical and Infectious Diseases 
Unit, Liverpool, United Kingdom of Great Britain and 
Northern Ireland, 6University of St Andrews, Division 
of Infection and Global Health, School of Medicine, St. 
Andrews, United Kingdom of Great Britain and Northern 
Ireland, 7Makerere University, Department of Internal 
Medicine, School of Medicine, Kampala, Uganda. 
e-mail: Jasper.Nidoi@lstmed.ac.uk

Background: The 2018 United Nations High-Level 
Meeting on Tuberculosis (TB) highlighted the need for 
gender-specific TB programmes that reach men with un-
diagnosed TB who account for two out of three people 
who are missed by TB services. We aimed to identify 
gender-specific TB case-finding interventions targeting 
men in peri-urban settings in Uganda.
Design/Methods: We conducted health-seeking path-
way analyses among 87 stakeholders (i.e., healthcare 
workers, TB survivors, policymakers and researchers) 
through participatory workshops across four Ugandan 
general hospitals (Kawolo, Gombe, Mityana and Nakas-
eke). In separate workshops at each facility, participants 
identified the ideal and actual step-by-step TB health-
seeking processes among men and then compared the 
pathways to identify barriers to TB care. The stepping 
stones method where a ‘river’ represents barriers and 
each stepping stone a solution was used to codesign in-
terventions needed to link men with symptoms sugges-
tive of TB to care. We synthesised learnings across the 
facilities in a further participatory workshop.
Results: Across locations, the actual TB care pathway 
(Figure 1) diverted from the ideal pathway due to health 
system, community, health worker and individual level 
barriers such as long waiting times, stigma, TB miscon-
ceptions, and delayed healthcare seeking. Based on the 
barriers faced by men, stakeholders suggested a male-
specific TB care package involving the introduction of 
male-friendly spaces; integrated TB services that include 
screening with chest X-rays; healthcare worker training 
modules on integrated male-friendly services; training 
and supporting TB champions to deliver health educa-
tion to people seeking care; and engagement of private 
practitioners to screen for TB.
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Figure 1. Actual TB healthcare seeking pathway 
depicting patient’s health seeking activities (red), health 
system case finding processes (blue), TB diagnostics 
(orange) and decision nodes (green).

Conclusions: Our participatory pathway analysis ap-
proach enabled us to codesign context-specific, person-
centred TB interventions for men. Simultaneously, the 
pathway facilitated dialogue and learning between dif-
ferent health actors and enhanced their support for the 
implementation of the intervention package. The ac-
ceptability, effectiveness and cost-effectiveness of the 
package will now be evaluated in a quasi-experimental 
study.

SOA12-892-16 Vulnerability assessment 
among persons with TB in tribal and urban 
settings in India 
A. Vyas,1 S. Pandurangan,1 S. B S,2 R. R,2 
J.R. Mohanty,3 S. P,2 L. Singh,4 P.K. Hota,5 S. Mohanty,1 
A. Srinivasan,2 R. Ananthakrishnan,2 A. Goswami,6 
1Resource Group for Education and Advocacy for 
Community Health (REACH), Tuberculosis, New Delhi, 
India, 2Resource Group for Education and Advocacy 
for Community Health (REACH), Tuberculosis, Chennai, 
India, 3Resource Group for Education and Advocacy 
for Community Health (REACH), Tuberculosis, Mayurbhanj, 
India, 4Resource Group for Education and Advocacy for 
Community Health (REACH), Tuberculosis, Bhubaneswar, 
India, 5State TB Cell, Health, Bhubaneswar, India, 
6USAID India, TB Division, Hyderabad, India. 
e-mail: spandurangan@reachindia.org.in

Background and challenges to implementation: TB is 
a disease with intersecting clinical, social, cultural and 
economic dimensions. People with TB (PwTB) are vul-
nerable to multiple comorbidities including malnutri-
tion, HIV and diabetes. The TB programme in India of-
fers routines screening and linkages to support services 
for HIV and Diabetes. However, there are other clinical 

and social vulnerabilities like alcohol and tobacco use, 
malnutrition etc. Those who live alone, and those who 
migrate are also currently not screened or provided with 
any supportive services.
Intervention or response: As part of USAID supported 
Accountability Leadership by Local communities for In-
clusive, Enabling Services (ALLIES) Project by REACH, 
an intervention was designed to assess and address vul-
nerabilities among PwTB. 
The project trained and engaged 18 TB Champions and 
health care workers from the local communities who 
screened 656 PwTB (380 Male and 276 Female) of 18+ 
years in Mayurbhanj, a tribal district in Odisha and pri-
vate setting in Chennai, Tamil Nādu. 
The assessment tool was administered to record the vul-
nerabilities, ensuring confidentiality and privacy. The 
assessment was carried out at the health facilities or the 
households of the PwTB. 
For malnutrition BMI was calculated and both, over-
weight and underweight were included as vulnerability. 
WHO definitions were used to define malnutrition. This 
abstract focuses on reporting the results of the vulner-
ability assessment which is the first step towards provid-
ing holistic care.
Results/Impact: 72% (470) of 656 PwTB screened re-
ported having vulnerability. Of the PwTB reporting vul-
nerability, 45% (210) had two or more vulnerabilities. 
The gender-wise distribution of different vulnerabilities 
among PwTB is given below:

Indicator Male % Female % Total

Number of PwTB screened 
for vulnerabilities 380 58 276 42 656

Number of PwTB reporting 
any vulnerability 302 64 168 36 470

Number of PwTB reporting 
alcohol as vulnerability 149 93 11 7 160

Number of PwTB reporting 
smoking as vulnerability 61 97 2 3 63

Number of PwTB reporting 
malnutrition as vulnerability 211 61 135 39 346

Number of PwTB reporting 
migration as vulnerability 43 51 41 49 84

Number of PwTB reporting 
living alone as vulnerability 7 50 7 50 14

Conclusions: The results indicate that there is an urgent 
need to expand vulnerability screening beyond HIV and 
diabetes and strengthen linkages with supportive ser-
vices at the sub-district level. This can potentially help 
substantially improve treatment outcomes, critical to 
achieving TB elimination in India
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SOA12-893-16 On the road to ending TB: 
targeted intervention of truckers and allied 
professions in trans-shipment locations, India 
A. Trivedi,1 D. Sarkar,2 S. George,3 S. Gulati,4  
G. Sharma,5 B. Shree,1 1German Leprosy and TB Relief 
Association, India, Public Health, Delhi, India, 2German 
Leprosy and TB Relief Association, India, Public Health, 
Kolkata, India, 3German Leprosy and TB Relief Association, 
India, Public Health, Chennai, India, 4German Leprosy and 
TB Relief Association, India, Public Health, Lucknow, Uttar 
Prades..., India, 5German Leprosy and TB Relief Association, 
India, Public Health, Gurugram, Haryana, India. 
e-mail: archana.trivedi@glraindia.org

Background and challenges to implementation: WHO 
estimates 210 new TB (tuberculosis) patients/100,000 
Indian population[1]. ~ 10,000-12,000 TB patients may 
occur annually among 5-6 million Indian truck drivers. 
Delay in diagnosis, treatment initiation & management 
remain a significant barrier for mobile workforces such 
as truck drivers. If infectious diseases like tuberculo-
sis are not controlled, industries with mobile workers 
would face issues like absenteeism & productivity loss 
which will result in revenue loss. 
In May 2019, NAI DISHA (New Distinctive Integrated 
& Sustainable Health Action) initiated “On the road to 
end TB” targeting truckers & allied populations in three 
trans-shipment locations (TSL’s) of Lucknow, Agra, & 
Jaipur in North India. Locations’ choice was based on 
main transport axes in India.
[1]WHO Global TB Report 2022
Intervention or response: Objectives were to improve 
awareness about TB & general hygiene in targeted TSLs, 
promote early diagnosis & initiation of TB treatment, 
enhance mechanisms for follow up for diagnosis & to 
ensure treatment adherence even when truckers are mo-
bile. Activities such as inter-personal communication 
(IPC), group meetings, and canopy exhibitions raised 
awareness through information relating to TB symp-
toms, treatment, WASH & COVID.

Figure. Quarterwise treatment cascade of  diagnosed 
(cumulative) July 2019 - December 2021.

Results/Impact: During July 2019 – Dec 2021, 3012 pre-
sumptive identified from 109720 outreach; 1966(65%) 
tested, 261(9%) relived by symptomatic treatment & 
785(26%) Pre-diagnosis loss to follow-up. 250 TB pa-
tients diagnosed, 247(98%) on DOTS treatment. 

Outcome of 167(67%) declared; 155(93%) cured/com-
pleted treatment, 9(5%) deaths & 3(2%) Pre-treatment 
loss to follow-up. 83(33%) were still on treatment. Chal-
lenges faced by truck drivers are leaving truck when 
seeking diagnosis & treatment, owing to stigma & fear 
of being discovered amongst peers.
Conclusions: Through IPC, continuous counselling & 
IEC activities in TSLs, identification of presumptive is 
improved. It is vital to add screening of diseases preva-
lent among truckers & allied. ‘On the road to end TB’ 
encourages population on the road to have easy access 
to TB services.

SOA12-895-16 Implications of TB-induced 
stigma and discrimination on patients 
accessing TB care in Ghana 
B. Spears Ngmekpele Cheabu,1 A. Mohammed,2 
J. Amoah-Larbi,3 F. Adjei Osei,1 E. Amanor,1 
G. Benyah,1 S. Frimpong Odoom,2 J. Duah,1 
P. Yeboah,4 1Christian Health Association of Ghana, 
Human Rights, Accra, Ghana, 2Kwame Nkrumah 
University of Science And Technology, Epidemiology and 
Biostatistics, Kumasi, Ghana, 3Ghana National TB Voice 
Network, Management, Accra, Ghana, 4Christian Health 
Association of Ghana, Management, Accra, Ghana. 
e-mail: benjamin.cheabu@queensu.ca

Background: Tuberculosis (TB) remains a significant 
public health challenge in Low-and-Middle Income 
Countries, and stigma and discrimination associated 
with the disease can result in delayed diagnosis and poor 
medication adherence among sufferers. However, evi-
dence on the extent and drivers of TB-induced stigma at 
health facilities is limited. 
The aim of this study was to determine the extent and 
drivers of TB-induced stigma among TB patients ac-
cessing healthcare at health facilities in Ghana and its 
implications on healthcare.
Design/Methods: A facility-based cross-sectional sur-
vey was conducted from November to December 2022 
in purposively selected health facilities in Ghana. A total 
of 1103 consenting TB patients were interviewed after 
receiving care, and multiple logistic regression analysis 
was conducted to identify key drivers of TB-induced 
stigma at the health facility.
Results: The mean age of the TB patients was 41.56 
years (±13.01), with an age range of 18 to 84 years. Less 
than 10% (6.17%, n=68) of the patients experienced 
stigma at the facility, with 1.36% (n=15) at the Direct-
ly Observed Treatment Short course (DOTs) centers, 
1.00% each (n=11) at the outpatient department and 
laboratory. 
The stigma experienced by these patients inhibited 14 
(1.27%) from seeking care at the DOTs centers, 1.18% 
(n=13) from receiving an accurate diagnosis, and 0.63% 
(n=7) from adhering to treatment. Residential status, 
specifically living in an urban area (adjusted odds ratio, 
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aOR=2.16, CI=1.56-4.05, p<0.05), and being anxious 
(aOR=8.78, CI=2.11-36.60, p<0.01) increased the odds 
of a TB patient experiencing stigma at the health facil-
ity.
Conclusions: The study found a relatively low preva-
lence of TB-induced stigma experienced by patients at 
health facilities, but this still had significant implica-
tions for access to healthcare among vulnerable popu-
lations in resource-limited settings. Interventions to re-
duce TB-induced stigma at health facilities are required 
to improve healthcare access for TB patients.

SOA12-896-16 A new country, life and 
disease: Psychosocial implications of resistant 
TB in a low-endemic country 
E. Storvig,1 I. Harstad,2 V.C. Iversen,3 B. Ehrnström,4 
1St. Olavs University Hospital, Medical department, 
Trondheim, Norway, 2Norwegian University of Science and 
Technology, Department of Public Health and Nursing, 
Trondheim, Norway, 3Norwegian University of Science and 
Technology, Department of Mental Health, Trondheim, 
Norway, 4St. Olavs University Hospital/ Norwegian 
University of Science and Technology (NTNU), Department 
of Clinical and Molecular Medicine, Trondheim, Norway. 
e-mail: eline.storvig@stolav.no

Background and challenges to implementation: Nor-
way is a low endemic country of tuberculosis (TB) with 
an incidence of three per 100 000, and in 2021, 128 of 
the 154 registered patients were born abroad. Patients 
with drug-resistant TB (DR-TB) have a long-term and 
demanding treatment, and many have recently arrived.
Goal: To explore patients’ challenges when diagnosed 
with DR-TB in Norway.
Intervention or response: Methods: The qualitative 
study had a phenomenological focus to explore how the 
participants experienced the situation. We performed 16 
semi-structured interviews with DR-TB patients (14 im-
migrants and 2 Norwegian).
Results/Impact:  The participants got DR-TB-treat-
ment from nine months to almost two years in the pe-
riod from 2009-2020. Arrival screening diagnosed two 
participants, 14 contacted the health care (HC) because 
of TB-symptoms. 
The immigrants had stayed in Norway from a few 
months to several years before getting symptoms. Sever-
al experienced a delay from seeking help from a general 
practitioner (GP) until final diagnosis. They described 
both psychosocial and physical serious side effects and 
persistent sequelas many years after completed treat-
ment. 
Getting a DR-TB diagnosis, forced or self-imposed iso-
lation and felt - or self-enacted stigma reinforced psy-
chosocial influences. Several said that if their GP had re-
ferred them to hospital earlier, maybe they had avoided 
great problems and sequelas. The participants had to 
manage daily living through a challenging illness, iso-

lation and required medical follow-up by HC, usually 
every day nine to twenty-four months as direct observed 
treatment.
Conclusions: The sixteen participants cured of DR-TB 
described a demanding period during diagnosis and 
treatment, and several had still psychosocial and physi-
cal sequelas. The participants expressed gratitude to 
family, friends, HC and government. 
However, they also told about HC challenges before 
diagnosed, a serious illness and broken plans in a new 
country. It is important that HC do not forget the TB-
disease in low endemic countries.

SOA12-897-16 Self-stigma among people 
with TB in India: A mixed-methods study 
from five Indian states 
I. Zaidi,1 S. Kumar,1 N. Kumar,2 S. Chalil,3 
S. Khumukcham,3 R. Ananthakrishnan,4 A. Srinivasan,4 
S.S. Chadhha,5 A. Kalra,6 S. Mohapatra,6 J. Xavier,4 
R. Ranganathan,7 1Resource Group for Education and 
Advocacy for Community Health, Unite to ACT, New 
Delhi, India, 2Government of India, Ministry of Heath 
& Family Welfare, New Delhi, India, 3WHO National TB 
Elimination Program, Technical Support Network, New 
Delhi, India, 4Resource Group for Education and Advocacy 
for Community Health, Headquarters, Chennai, India, 
5FIND, India & Southeast Asia, New Delhi, India, 
6FIND, India Country Office, New Delhi, India, 
7Independent Researcher, India, Chennai, India. 
e-mail: anupama@reachindia.org.in

Background: Stigma and discrimination affect care-
seeking for symptoms of Tuberculosis and treatment 
adherence. Stigma leads to feelings of low self-worth 
and deters people from disclosing their Tuberculosis di-
agnosis and treatment status.
Design/Methods: A mixed-method study was conduct-
ed in 15 districts across 5 states in India where the level 
of self-stigma in PwTB was measured on a 5-point scale 
by using a set of 12 statements. Qualitative interviews 
were carried out with a subset of the respondents of the 
questionnaire.
Results: Out of 2054 participants, 97% reported ex-
periencing self-stigma, and 16% reported High Self-
Stigma. It was observed to be significantly lower among 
people who had a primary or high school education 
(14%-15%) when compared to people who had never 
been to school (20%). High Self-Stigma was also high 
among people who had extrapulmonary TB (20.7%) as 
compared to those with pulmonary TB (15.1%), and 
was lower among people with drug-sensitive TB (3.8%) 
when compared to people with MDR-TB (11.8%).
97 participants were enrolled for in-depth qualitative in-
terviews based on their responses to the survey tool. The 
majority of the PwTB practiced self-isolation and kept 
themselves away from their family members by living in 
separate rooms. “I stopped attending any kind of social 
event,” said a 30-year-old male from West Bengal.
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88% of the respondents mentioned that they distance 
themselves from others to prevent the spread of TB. 
This is corroborated by the qualitative interviews where 
PwTB mentioned that they confined themselves to a 
separate room and avoided stepping out.

Variables Categories
Number of 

respondents 
reporting HSS

Total 
number of 

respondents

% of 
responders 

reporting HSS

Gender
Female 107 677 15.80%

Male 228 1375 16.58%

Age

18-35 186 1129 16.47%

37-55 93 618 15.04%

56+ 56 307 18.24%

Current 
Marital 
Status

Currently Married 245 1500 16.33%

Unmarried / Divorced 
/ Separated / Widow 90 554 16.24%

Currently 
employed

No 194 1087 17.84%

Yes 141 967 14.58%

Background and challenges to implementation: Stigma 
and discrimination affect care-seeking for symptoms of 
Tuberculosis and treatment adherence. Stigma leads to 
feelings of low self-worth and deters people from dis-
closing their Tuberculosis diagnosis and treatment sta-
tus.
Conclusions: Awareness not only improves health-seek-
ing behaviour but also positively influences the attitude 
toward an illness. The role of social support and doctor-
patient communication in reducing TB-related stigma 
should not be ignored, and treatment literacy should be 
made to include lesser educated people as well.

SOA12-898-16 Assessing vulnerabilities, 
barriers and facilitating factors to  
drug-resistant TB care in Karakalpakstan, 
Uzbekistan 
F. Romero,1 S. Moe,1 Z. Tigay,2 N. Parpieva,3 
C. Gomez Restrepo,4 N. Sitali,5 A. Sinha,6 B. Stringer,7 
V. Kovačič,8 1Medecins Sans Frontieres, Medical, Nukus, 
Uzbekistan, 2TB Center, Medical, Nukus, Uzbekistan, 
3TB and Pulmonology Center, Medical, Tashkent, 
Uzbekistan, 4Medecins Sans Frontieres, Medical, Tashkent, 
Uzbekistan, 5Medecins Sans Frontieres, Medical, Berlin, 
Germany, 6Medecins Sans Frontieres, Medical, London, 
United Kingdom of Great Britain and Northern Ireland, 
7Medecins Sans Frontieres, Manson Unit, London, United 
Kingdom of Great Britain and Northern Ireland, 8Medecins 
Sans Frontieres, Medical, Amsterdam, Netherlands. 
e-mail: frida.romero.suarez@gmail.com

Background: Uzbekistan is among the top 30 countries 
with a high burden of drug-resistant tuberculosis (DR-
TB). Although the success rate of DR-TB treatment has 
improved over time, the autonomous region of Karakal-
pakstan experience disproportionately high rate of DR-
TB compared to the rest of the country. The emergence 

of resistance to newer TB-drugs, along with pre-existing 
disease burdens and high rate of migration, call for ex-
tension of the TB care beyond provision of medication. 
In Karakalpakstan there are no palliative care services 
available for patients with terminal forms of TB, and 
access to TB care remains restricted for marginalized 
groups, including migrants. 
This study aims to identify gaps in comprehensive TB 
care and investigate the factors that impact disease out-
comes for DR-TB patients.
Design/Methods: Ethnographic study with a qualitative 
research design, using participatory elements and visual 
anthropology approaches was conducted, during the 
first quarter of 2023 in Karakalpakstan. The data was 
collected by using in-depth interviews, focus groups dis-
cussions, non-participant observation and photo elicita-
tion methods. 
Purposive, snowball and convenience sampling were 
used to recruit study participants. Health workers (15), 
caregivers (15), migrants (10), decision-makers (6), lost-
to-follow-up and cured patients (15) participated. 
The data was analyzed using thematic analysis.
Results: Preliminary results show that the main factors 
that influence access to care and treatment outcomes 
are: fixed gender roles, experienced despair for TB-
recurrence, lack of holistic approach to comorbidities, 
stigma around TB and substance abuse, insufficient so-
cial protection, scarcity of health-care options for mi-
grants and absence of post-treatment care. 
Conclusions: The study identified relevant social, 
healthcare, and individual factors influencing access to 
TB care that are often overlooked and might contrib-
ute to negative health and social outcomes. The study 
findings indicate a direction on how to consider these 
factors when designing a TB program and managing pa-
tients in a more holistic way.
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SOA12-899-16 Gender differences  
in the TB care cascade and contributing 
factors: A mixed-methods assessment in 
Uganda 
J. Nidoi,1,2 M. Bamuloba,3 J. Imoko,1 M. Mbonye,4 
R. Byaruhanga,3 H. Muyinda,4 S. Atim,5 Z. Nampewo,6 
P. Isiko,7 D. Lekharu,8 S. Turyahabwe,3 B. Kirenga,1,9 
1Makerere University Lung Institute, Research and 
Innovation, Kampala, Uganda, 2Liverpool School 
of Tropical Medicine, Clinical Sciences, Liverpool, United 
Kingdom of Great Britain and Northern Ireland, 
3Ministry of Health, National Tuberculosis and Leprosy 
Program, Kampala, Uganda, 4Makerere University, Child 
Health and Development Centre, School of Medicine, 
Kampala, Uganda, 5Tuberculosis Survivors and Actors 
Uganda, Research, Kampala, Uganda, 6Makerere 
University, Human Rights and Peace Centre (Huripec), 
School of Law, Kampala, Uganda, 7Uganda STOP TB 
Partnership, Executive Director, Kampala, Uganda, 8The 
Global Fund, Technical Advice and Partnerships, Geneva, 
Switzerland, 9Makerere University, Department of Internal 
Medicine, School of Medicine, Kampala, Uganda. 
e-mail: jasper.nidoi@lstmed.ac.uk

Background: The TB prevalence survey established geo-
graphical and gender disparities but not responsible 
factors. Makerere University and the National TB and 
Leprosy Program (NTLP) supported by The Global 
Fund, the Global and the Uganda STOP TB Partnership 
assessed the gendered factors influencing access to TB 
care.
Design/Methods: This was a mixed methods assess-
ment. We used descriptive statistics to review program 
data from 2019 to 2021 and 3-month data abstracted 
from TB registers in 3 high-volume facilities in 12 dis-
tricts across six nationally representative regions in 
2022 to demonstrate gender differences in the TB care 
cascade. Thematic analysis of transcripts from 4 focus 
group discussions and 97 key informant interviews ex-
plored the reasons behind these differences.
Results: Men were underrepresented in the TB care cas-
cade but had a higher TB burden across the years re-
viewed. In 2022, 45% of people presumed to have TB 
were men and a higher proportion didn’t submit test 
samples (male 7%, female 2%) or access GeneXpert 
(male 24%, female 18%). The diagnostic yield was 
higher among males (male 12%, female 6%) who ac-
counted for 61% of the 652 people with TB. The TB/
HIV co-infection rate was higher among females in all 
regions except one. 
In 2020/21, 46% of the 558 people notified with multi-
drug resistant TB were female, whose initial loss to fol-
low-up rate was higher (male 8%, 19% female). Men 
cited cultural norms and fear of losing jobs/ income as 
key barriers while women reported a fear of separation/
divorce and dependency on men for finances. 
The involvement of community resource persons and 
spousal support was beneficial to men while socially as-
cribed gender roles influenced women.

Conclusions: The findings highlight the need for the 
NTLP to design gender-responsive policies, guidelines, 
and services to enhance male uptake of TB services and 
address the high primary loss to follow-up among fe-
males.

SOA13 Miscellaneous: from impact of 
vaccines to quality improvement

SOA13-894-16 Is neglect of self-clearance 
biassing TB vaccine impact estimates? 
D. Scarponi,1 R. Clark,1 C. Weerasuriya,1 R. White,1 
N. McCreesh,1 1London School of Hygiene and Tropical 
Medicine, Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: danny.scarponi@lshtm.ac.uk

Background: Mathematical modelling has been used to 
estimate the potential impact of new tuberculosis vac-
cines, with most existing models assuming that individ-
uals with Mycobacterium tuberculosis (Mtb) infection 
remain at lifelong risk of progression to tuberculosis 
disease. Recent research has suggested that self-clear-
ance of infection may occur, which may affect the esti-
mated impact of new vaccines. We explored how inclu-
sion of self-clearance in models of tuberculosis affects 
estimated vaccine impact in China and India.
Design/Methods: We calibrated a tuberculosis model 
to a scenario without self-clearance and to various sce-
narios with self-clearance. To account for uncertainty 
in self-clearance properties, we varied the self-clearance 
rate, and the level of protection against reinfection in 
self-cleared individuals. We simulated new vaccine in-
troduction in 2025, exploring vaccines that work in un-
infected or infected individuals only, or that are effective 
regardless of infection status, and modelled scenarios 
with different levels of vaccine efficacy in self-cleared in-
dividuals. We estimated the relative incidence reduction 
in 2050 for each vaccine compared to the no vaccination 
scenario.
Results: For vaccines effective only in uninfected indi-
viduals, the inclusion of self-clearance increased the es-
timated relative incidence reductions by up to 12% in 
China and 8% in India. For vaccines effective only in in-
fected individuals, self-clearance increased the estimated 
relative incidence reduction in some scenarios and de-
creased it in others, by a maximum of 14% in China 
and 15% in India. The inclusion of self-clearance had 
minimal impact on estimated reductions in incidence for 
vaccines that work regardless of infection status.
Conclusions: Our work suggests that the neglect of self-
clearance in mathematical models of tuberculosis vac-
cines does not result in substantially biassed estimates 
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of vaccine impact. It may, however, mean that we are 
slightly underestimating the relative advantages of vac-
cines that work in uninfected individuals only compared 
to those that work in infected individuals.

SOA13-895-16 Evaluating the optimal 
duration of treatment for rifampicin-resistant 
TB: designing the DRAMATIC trial 
P. Buddadhumaruk-Sun,1 P.PJ. Phillips,1 N. Dianis,2 
M.V.G. Frias,3 M.T. Gler,3 C. Mitnick,4 N.V. Nguyen,5 
N. Walter,6 K. Eisenach,7 P. Kaur,8 C.R. Horsburgh Jr,8 
P. Nahid,1 1University of California San Francisco, UCSF 
Center for Tuberculosis, San Francisco, United States of 
America, 2Westat, Inc., Clinical Trials, Rockville, United 
States of America, 3De La Salle Health Sciences Institute, 
College of Medicine, Dasmariñas City, Philippines, 4Harvard 
Medical School, Global Health and Social Medicine, 
Boston, United States of America, 5National Lung Hospital, 
Tuberculosis and Lung Diseases, Hanoi, Viet Nam, 
6University of Colorado Anschutz Medical Campus, Division 
of Pulmonary Sciences and Critical Care Medicine, Aurora, 
United States of America, 7TB or NOT TB Consulting, LLC, 
Little Rock, United States of America, 8Boston University, 
School of Public Health, Boston, United States of America. 
e-mail: praewpannarai.sun@ucsf.edu

Background: Determining effective treatment duration 
is important in treating tuberculosis but is often ne-
glected as a factor for exploration in clinical trials. A 
duration that is too short results in ineffective treatment, 
whereas a duration that is too long incurs excess cost 
and toxicity. 
The DRAMATIC Trial will describe the relationship be-
tween the proportion of participants with durable cure 
and duration of an all-oral five-drug (including bedaqui-
line and delamanid) regimen. Participants are random-
ized to 16, 24, 32, or 40 weeks of treatment. 
The objective of this work was to estimate the sample 
size and describe appropriate analytical methods for a 
trial to identify the optimal safe and effective duration 
of a tuberculosis treatment regimen.
Design/Methods: We created simulated clinical trial 
data sets with hypothetical participants allocated to 
one of the four durations. We adapted MCPMod from 
dose-finding trials, an established statistical approach 
that combines hypothesis testing and modeling of a 
dose-response curve, to analyze the duration-response 
relationship. 
The probability of durable cure for each participant 
depends on treatment duration and was based on some 
common dose-response models: linear, Emax, sigmoid 
Emax, and beta.
Results: We found a sample size of 220 adequate to de-
scribe a range of duration-response relationships, ac-
counting for 10% loss to follow-up. If a relationship 
between treatment duration and response exists, we 
have >80% power to detect its presence. In addition, 
the MCPMod approach does not require pre-specifica-

tion of the exact true model, but allows flexibility given 
pre-trial uncertainty; MCPMod is robust to model mis-
specification.
Conclusions: The MCPMod approach, while estab-
lished in dose-finding studies, can be efficiently adapted 
to identify the optimal treatment duration and duration-
response relationship in DRAMATIC trial. We have 
shown that the DRAMATIC trial design is an efficient 
design for evaluating the optimal duration of tuberculo-
sis treatment and can be used in other settings.

SOA13-896-16 Screening and initiating 
household contacts of TB patients on TB 
preventive treatment using telemedicine 
through E-Sanjivani platform in Uttarakhand, 
India 
P.K. Singh,1 S. Mannan,2 A. Jain,3 P. Das,2 S. Chandra,4 
S. Batra,3 V. Pandey,1 D. Vengurlekar,4 1National Health 
Mission, Uttarakhand, State NTEP, Dehradun, India, 2WJCF, 
JEET 2.0, New Delhi, India, 3Center for Health Research 
and Innovation, JEET 2.0, New Delhi, India, 4Center for 
Health Research and Innovation, JEET 2.0, Dehradun, India. 
e-mail: stour@rntcp.org

Background and challenges to implementation: Joint 
Effort in Elimination of Tuberculosis (JEET 2.0) sup-
ported by National TB Elimination Program is imple-
menting TB preventive Treatment (TPT) for household 
contacts of pulmonary TB patients, in 6 districts across 
Uttarakhand. Since a large part of the Uttarakhand 
province has tough geographical terrain, mobilizing 
‘healthy’ household contacts to visit health facilities for 
medical consultation is challenging. The team has un-
dertaken an innovative approach of using telemedicine. 
E-Sanjivani hub of National Health Mission was used 
as a platform for hosting an online TB clinic and is be-
ing actively used for screening of household contacts of 
Drug Sensitive TB patients.
Intervention or response: Medical officers were selected 
and trained on preliminary usage of E-Sanjivani. In the 
process of implementing Telemedicine for TPT, JEET 
staff are primary contact with household contacts of 
index patients. JEET staff visit household of index 
patients and connect the family with the online doc-
tor. The doctors counsel the index TB patient about 
adherence and perform symptomatic screening for all 
household contacts. Based on discussion with family 
members relevant prescriptions are generated without 
any user charges. JEET staff based on prescription mo-
bilize family members for either diagnostics or initiation 
of preventive treatment. This process also helps in early 
identification of TB presumptive family members who 
are further mobilized for TB diagnostics.
Results/Impact: The intervention initiated from 10th of 
January 2023 and as per preliminary results till March 
2023, 40 teleconsultations have been done with the 
household contacts of index patients.



Short oral abstract sessions,  Thursday,  16  November S323

Conclusions: At household contact level, acceptance and 
behavior change towards TPT is yet to be ascertained. 
Though Teleconsultation has been a good success, it has 
been taken up well by families being cost effective, con-
venient, and provided good access to care, the prelimi-
nary results also emphasize the need for scaling up this 
model to every location and linking more specialists on 
the panel.

SOA13-897-16 Impact of Surveillance 
Outbreak Response Management and 
Analysis System in improving TB  
surveillance in Nigeria: a pilot study 
K. Ochei,1 N. Nwokoye,2 A. Adekunle,3 
R. Eneogu,1 D. Nongo,1 O. Oyelaran,1 A. Agbaje,4 
B. Odume,5 I. Adetifa,6 E. Ubochioma,7 
O. Chijioke-Akaniro,7 C. Anyaike,8 1USAID, HIV/AIDS 
& TB, Abuja, Nigeria, 2KNCV Foundation Nigeria, 
Laboratory Services, Abuja, Nigeria, 3Institute of Human 
Virology Nigeria, Prevention Care and Treatment, Lagos, 
Nigeria, 4Institute of Human Virology Nigeria, Office 
of The Chief Executive, Lagos, Nigeria, 5KNCV Foundation 
Nigeria, Executive Director Office, Abuja, Nigeria, 6Nigeria 
Centre for Disease Control, Executive Office, Abuja, 
Nigeria, 7National Tuberculosis and Leprosy Control 
Programme, Global Fund TB Grant Program Management 
Unit, Abuja, Nigeria, 8National Tuberculosis and Leprosy 
Control Programme, Public Health, Abuja, Nigeria. 
e-mail: drkingsley.ochei@gmail.com

Background and challenges to implementation: Nigeria 
has a high burden of Tuberculosis that is exacerbated 
by under-reporting and underdiagnosis. In this study, 
USAID in collaboration with government stakeholders 
assessed the impact of SORMAS as a surveillance tool 
for improving Tuberculosis reporting.
Intervention or response: A TB module was designed 
in SORMAS and pre-tested after a stakeholder engage-
ment process. Ten non-DOTS facilities were identified 
in each of six states across the six geopolitical zones of 
the country as pilot sites. Selected facilities in 39 LGAs 
had no records related to screening for tuberculosis be-
fore the study. For each pilot site, a Disease Surveillance 
Notification Officer & TB local supervisor per LGA and 
a healthcare worker per facility were trained on the use 
of SORMAS for reporting of TB cases. The pilot ran 
from December 2021 to December 2022. In each pilot 
facility, SORMAS was used to document the number 
of clients screened for TB, presumptive identified, pre-
sumptive evaluated and diagnosed with TB.
Results/Impact: Of the 50,415 clients who presented at 
SORMAS facilities, 24,052 (47.7%) were screened; 3910 
(16.3%) were presumptive, while the TB yield was 157 
(4.4%). GeneXpert accounted for 57.3% of the diag-
nosed cases. Children under five accounted for 3.2% of 
diagnosed cases, while those aged 55 and over (22.3%). 
A significantly higher proportion of males (0.8%) 
than females (0.5%) were diagnosed with tuberculosis 

(p=0.001). The Number Needed to Screen for tubercu-
losis was significantly higher for females (202) than for 
males (118) (p<0.001). 
Similarly, a significantly higher proportion of clients 
who utilized public health facilities (0.8%) were diag-
nosed with TB than those who utilized private facilities 
(0.6%) (p=0.049). 
There was no significant difference between urban and 
rural areas (p=0.532).
Conclusions: The use of SORMAS enhanced TB surveil-
lance reporting of patients who would have been missed 
and linked to care in selected non-DOTS sites. Scale-up 
is recommended to improve TB surveillance.

SOA13-898-16 Score card, a tool to improve 
data use in TB programme: Lessons learnt 
from Malawi 
D. Chimatiro,1 B. Girma,1 L. Lwanda,1 
H. Kanyerere,1 T. Mwenyenkulu,1 M. Mmanga,1 
K. Mbendera,1 J. Mpunga,1 1Ministry of Health, 
TB Program, Lilongwe, Malawi. 
e-mail: chimatirodick@gmail.com

Background and challenges to implementation: Data use 
for decision making is one of the notable challenges in 
TB program. Score card helps to measure performance 
against goals, thereby providing a better platform for 
implementors to make informed decisions.
Intervention or response: In 2020, the National TB 
Program developed a scorecard to help in data use at 
both levels. The scorecard includes all key areas related 
to TB care and treatment, TB preventive treatment, key 
population, community TB and uninterrupted supply 
of Anti-TB medicines. Nineteen keys indicators from 
the performance framework in the national strategic 
plan were included in the scorecard. 
For each indicator, performance was categorized into 
high, medium and low levels-based on target or median/
mean values. The intervention employed a participatory 
approach. Monitoring & evaluation team generated 
national and subnational scorecard every quarter.

Picture 1: Score Card

Results/Impact: Action plan was developed using the 
scorecard during zonal review meetings. Case finding 
improved in 2022 by 25% compared to performance 
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of the previous year. Six districts achieved target for 
cases finding. Treatment success rate was 90% during 
the latest reporting period. More than 43% of districts 
achieved TSR of 90% by end of the 2022. Districts with 
low Drug sensitivity testing DST were identified and ac-
tion plan developed. 
Conclusions: The balanced scorecard helped the na-
tional program and subnational team to focus on key 
outcomes in a balanced way. Use of score card has the 
potential to improve data driven decision making in the 
TB program. 
It has also a potential to guide in the process of resource 
allocation by focusing on the low performing areas that 
may need more resources and effort.

SOA13-899-16 Health system and 
environmental factors affecting global 
progress towards achieving End TB targets 
between 2015 and 2020 
H.F. Wolde,1,2 A.CA. Clements,3 K.A. Alene,1,2 
1Curtin University, School of Population Health, Perth, 
Australia, 2Telethon Kids Institute, Geospatial and 
Tuberculosis Team, Perth, Australia, 3University of 
Plymouth, Penninsula Medical School, Plymouth, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: h.wolde@postgrad.curtin.edu.au

Background: While health system and environmental 
factors may play a significant role in achieving World 
Health Organization (WHO) End Tuberculosis (TB) 
milestones, quantitative measures are scarce or non-ex-
istent at a global level. 
This study aimed to measure global progress towards 
meeting the End TB milestones from 2015 to 2020 and 
identify health system and environmental factors con-
tributing to the success.
Design/Methods: We obtained data from ten online 
data repositories. Principal Component Analysis was 
used to create domain specific health system perfor-
mance measures. Radar charts and dumbbell plots were 
used to show the country’s progress in Ending TB with 
their health systems. 
A linear regression model was used to identify key health 
systems and environmental predictors of percent reduc-
tion in TB incidence and mortality.
Results: Of 191 countries, 77 (40.3%) achieved more 
than a 20% reduction in TB incidence between 2015 and 
2020. However, only 33 (17.3%) countries reach a 35% 
percent reduction in TB mortality. The WHO European 
Region which has the strongest health system showed 
highest achievement with 22.8% incidence reduction. 
The African Region has made relatively good progress 
with 18.4% mortality reduction despite its poor health 
system. Health system factors such as TB financing, 
TB-specific health service delivery, access to medicine 
and governance showed significant association with TB 
mortality reduction. 

Among the environmental factors, average annual tem-
perature, and concentration of particulate matter in the 
air showed significant effect on TB incidence and mor-
tality reduction.
Conclusions: Weak health systems were identified as ma-
jor barriers to achieving the End TB millstones in high 
TB burden countries. Hence, health system strengthen-
ing with special focus on TB financing, service delivery 
and access to medicine in these countries can be an ef-
fective strategy to achieve global End TB targets. 
Considering the impact of environmental factors in TB 
research and prevention and care programs is also im-
portant.

SOA13-900-16 Capacity-building of 
community health volunteers to strengthen 
the TB care ecosystem using a modernised 
training system 
P.S. Rakesh,1 A. Singh,1 N. Solanki,1 M. Mathew,1 
J. Jaju,1 U. Alavadi,2 R. Kumar,3 A. Mathur,3 
1International Union Against Tuberculosis and Lung 
Disease, TB, Delhi, India, 2USAID, Tuberculosis and 
Global Health Security, Delhi, India, 3Ministry of Health 
and Family Welfare, Central TB Division, Delhi, India. 
e-mail: abhimanyu.singh@theunion.org

Background and challenges to implementation: Com-
munity Health Volunteers(CHVs) are often the first 
point of contact for patients with TB, particularly in 
low-income countries where healthcare resources are 
limited. 
India has a large workforce of CHVs who have a key 
role in TB care activities like patient finding, specimen 
collection and transportation, TB treatment initiation, 
treatment adherence, Adverse Drug Reactions (ADR) 
recognition, public health actions, TB prevention, and 
community outreach. 
Training this diverse group to suit the program’s needs 
is a challenging task considering the existing knowledge 
gap, differences in education level, varied geographies, 
cultural practices, and understanding.
Intervention or response: An assessment of the training 
needs of CHVs based on their job description in the Na-
tional TB Control program conducted. The four-hour 
long-multilingual, multimedia-based training content 
was prepared to suit their training needs. Based on the 
principles of adult training, the training operations were 
designed and implemented. 
The intervention used various technologies and plat-
forms to reach out to the CHVs at distant locations to 
train them and build their capacity to acquire the nec-
essary skills and knowledge to optimally perform their 
tasks. 
They also imparted hands-on training to use the infor-
mation systems employed for TB patient management. 
A robust system to monitor the training and assess the 
impact has been developed and is being implemented.



Short oral abstract sessions,  Thursday,  16  November S325

Results/Impact: The multilingual course content has 
been prepared. The capacity of states has been built to 
further cascade this training. 
More than 3500 CHVs have been trained using the mod-
ernized approach and states are quickly ramping up 
their capacity to train all the CHVs in their states. 
Formal assessments revealed that beneficiaries feel em-
powered to perform their tasks better.
Conclusions: Systems have been established to ensure 
that CHVs are adequately trained, supported, and em-
powered to deliver high-quality TB services at the com-
munity level. This could be contextually adapted to 
similar settings.

SOA13-901-16 A Project ECHO-enabled 
molecular TB proficiency testing: expanding 
and strengthening quality assurance 
programmes worldwide 
K. DeGruy,1 M. Scarbrough,1 J.K. Matovu,2 D. Ashaba,2 
P. Hall-Eidson,1 1U.S. Centers for Disease Control 
and Prevention, Division of Global HIV and TB, Atlanta, 
United States of America, 2African Field Epidemiology 
Network, Makerere University, Kampala, Uganda. 
e-mail: gsz4@cdc.gov

Background and challenges to implementation: Since 
2016, 14 African and Asian countries began establish-
ing Dried Tube Specimen (DTS)-based molecular TB 
proficiency testing (mTB-PT) programs with Centers 
for Disease Control and Prevention and/ or the Ugan-
dan Supranational TB Reference Laboratory mentor-
ship. Phased program establishment is complex, with 
countries progressing at different rates. Project ECHO 
(Extension for Community Healthcare Outcomes) is a 
proven, Community of Practice (COOP)-building ap-
proach that strengthens participant capacity through re-
mote mentorship and role-agnostic experience sharing. 
To meet expanding demand for mTB-PT establishment 
and mentorship, facilitate knowledge sharing, and un-
derstand cross-program reach and impact, a Project 
ECHO-based PT-COOP was established with support 
from the African Field Epidemiology Network.
Intervention or response: In 2022, 10 mTB-PT-establish-
ing countries joined the inaugural PT-COOP and were 
surveyed on knowledge gaps, implementation challeng-
es, and strengths. 
Findings informed PT-COOP structure, agendas, and 
expert host selection. Participating teams submitted 
standardized program metrics prior to sessions for dis-
cussion, followed by didactic learning sessions. 
Session participation data and PT program metrics were 
analyzed for collective PT program scope, progress, and 
performance-impacting factors.
Results/Impact: From September 2022 to February 
2023, four PT-COOP sessions were held, with 5-9 coun-
tries participating, and five submitting 2022 summary 
metrics. In 2022, the COOP collectively enrolled 2,239 

Xpert MTB/RIF or Ultra testing sites and distributed 
4,413 PT panels. Results were submitted for 80% of the 
panels (n=3,572), with 93% (3,329/3,572) achieving sat-
isfactory performance (≥ 80% score). 
The most frequent challenge was low participation 
among enrolled sites. Highlights included successful 
program implementation, roll-out of online mTB-PT 
data management tools, and ISO 17043 accreditation.
Conclusions: Sustainable, peer-to-peer support across 
country-led PT programs is needed to monitor and ad-
dress shared successes and challenges quickly. As more 
molecular WHO-recommended diagnostics are scaled, 
PT-COOPs can facilitate cross-country experience shar-
ing, monitor collective impact, and disseminate exper-
tise as programs adapt to provide PT for all TB labora-
tory diagnostics.

SOA13-902-16 Clinic-laboratory interface 
in the continuous quality improvement 
programme: Improving patient access to  
TB services in Uganda 
J. Dawson,1 N. Abdunoor,2 F. Kangave,2 K. Matovu,3 
D. Ashaba,4 G. Nantege,5 D. Lukoye,5 P. Hall-Eidson,6 
1Centers for Disease Control and Prevention (CDC), 
Global Health Center (GHC), Division of Global HIV 
and TB (DGHT), International Laboratory Branch (ILB), 
Atlanta, United States of America, 2Uganda Ministry 
of Health, National TB Reference Laboratory, Kampala, 
Uganda, 3AFENET, AFENET, Kampala, Uganda, 
4AFENET, AFENET, Kampala, Portugal, 5CDC - Uganda, 
Lab Branch, Kampala, Uganda, 6CDC, Global Health 
Center, Division of Global HIV and TB, International 
Laboratory Branch, Atlanta, United States of America. 
e-mail: kuk7@cdc.gov

Background and challenges to implementation: In 2021, 
Uganda had an estimated 91,000 new tuberculosis (TB) 
cases, with only 74,800 notified, of which <70% re-
ceived molecular WHO-recommended rapid diagnostic 
(mWRD) testing. Comprehensive patient care requires 
collaboration between clinics and laboratories, often 
across disease programs, for adequate specimen collec-
tion, testing, and treatment. Each step in the diagnostic 
cascade challenges patient retention. Multidisciplinary 
facility staff are rarely capacitated to collaboratively 
identify and target cascade gaps, contributing to missed 
and untreated TB.
Intervention or response: In 2021, a 4-month program, 
Clinic-Laboratory Interface Continuous Quality Im-
provement - Extension for Community Healthcare Out-
comes (CLICQ!–ECHO), was implemented in Uganda 
for six TB/HIV clinic-laboratory pairs (CLPs). 
TB and HIV testing staff assessed and measured patient 
retention by abstracting TB register and lab data using 
a Diagnostic Cascade Evaluation (DiCE) Toolkit. Ad-
ditionally, staff attended two CQI Learning Sessions, 
conducted patient pathway analyses, developed im-
provement projects (IPs) with site-tracked weekly met-
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rics, and attended Project ECHO-based mentorship and 
experience-sharing sessions. DiCE baseline and 12-week 
follow-up data were compared to measure CLICQ! – 
ECHO impact.
Results/Impact: Within five weeks, all six CLPs report-
ed ≥98% achievement of IP metric targets. CLPs docu-
mented increases in presumptive TB patient volumes 
(44%), specimen collection (44%), mWRD testing (4%), 
mWRD-positive result availability (63%), and treatment 
initiation (37%) (Table 1). Despite increased patient vol-
umes, specimen collection and testing were sustained 
at 100% and >90%, respectively, while mWRD result 
reporting increased by 36%. Concurrently, specimen 
transport and result reporting turnaround times were 
maintained, while the time to clinic receipt of mWRD 
results and treatment initiation decreased by (-2.3 and 
-20.3 days, respectively).

TB SERVICE
DELIVERY POINTS

PATIENT AND SPECIMEN 
VOLUMES

% 
CHANGE

Pre-CLICQ! - 
ECHO

Implementation 
Period

(12 weeks)

CLICQ! - ECHO
Implementation 

Period
(12 weeks)

1. Clinic-identified Presumptive TB
2. Clinic-Collected Specimens
Specimen Collection Coverage

1732
1730
100%

2494
2494
100%

44%
44%
0%

2. Clinic-Collected Specimens
3. Lab Specimens Received
Specimen Retention

1730
2178
126%

2494
2186
88%

44%
0%

-38%

3. Lab Specimens Received
4. Lab Specimens mWRD Tested
mWRD Testing Coverage

2178
1953
90%

2186
2032
93%

0%
4%
3%

5. Lab mWRD (+) Results 
6. Clinic mWRD (+) Results
mWRD (+) Result Retention

187
87

47%

172
142
83%

-8%
63%
36%

6. Clinic mWRD (+) Results 
7. TB Treatment Initiation
mWRD (+) Patient Retention 

87
324

372%

142
443

312%

63%
37%
-60%

Abbreviations: TB (Tuberculosis), CLICQ! (Clinic Laboratory Interface Continuous 
Quality Improvement), mWRD (molecular WHO-recommended diagnostic)

Table 1. A comparison of  Diagnostic Cascade 
Evaluation (DiCE) Toolkit assessment data, totaled 
across six clinic-lab pairs (CLPs) before and after 
CLICQ! -ECHO implementation. Data were 
aggregated collaboratively by site-specific CLP staff  
using routine TB program registers at HIV clinics, 
TB clinics, and TB laboratories to enumerate patient 
and specimen volumes at each step in the diagnostic 
cascade. Percent change between pre-implementation 
(baseline) and implementation (follow-up) periods are 
calculated, as are coverage and retention of  services 
between cascade steps. 

Conclusions:  CLICQ! – ECHO is an effective peer-
mentorship program that strengthens the capacity of 
multi-disciplinary staff to review, prioritize, and target 
site-specific gaps within their TB diagnostic cascades, 

leading to improved program documentation, patient 
identification, mWRD testing coverage, mWRD result 
reporting, and timely treatment initiation.

SOA14 MPower and tobacco control: 
tool, guideline, and practice

SOA14-903-16 Smoke-free policy  
compliance: an observational study from 
nine Indian states 
R. Sharma,1 1International Union Against Tuberculosis 
and Lung Disease, Tobacco Control, New Delhi, India. 
e-mail: rsharma@theunion.org

Background and challenges to implementation: India 
enacted a comprehensive tobacco control law known as 
Cigarettes and other tobacco products act 2003. How-
ever, enforcement of the provisions under the law is still 
a matter of concern. Compliance survey is an effective 
tool to measure the status of implementation of the law 
at various public places. Smoke-free Jurisdiction from 
9 states demonstrates commitment to good health and 
acceleration of tobacco programme in India.
Intervention or response: From 2018 and 2022, a cross-
sectional observational study was carried out in 39 ju-
risdictions. There were 11,133 different public places 
chosen in all, including eateries, shops, government 
structures, hospitals, workplaces, and other hospitality 
venues. 
These locations were examined for specific assessment 
criteria using a standardised checklist, which included 
evidence of active smoking, evidence of recent smoking, 
display of signages, presence of smoking aids, cigarette 
butts and bidi ends.
Results/Impact: Across these jurisdictions, overall com-
pliance rate for Section 4 of COTPA ranged from 80% 
to 98%. 
Average compliance was reported for the following indi-
cators: No-smoking Signages (82%), No Active Smok-
ing (91%), Absence of Smoking Smell (93%), Absence 
of Smoking Aid (93%), and No Cigarettes/Bidi Butts 
(92%). 
The smokefree compliance assessment conducted using 
a protocol jointly developed by Johns Hopkins, Cam-
paign for Tobacco Free Kids and The Union to assess 
the compliance to smokefree laws in these jurisdictions. 
More than 80 million people are protected from harms 
of Second-hand smoking.
Conclusions: Compliance in various indicators looks 
promising. Despite India having enacted an anti-tobac-
co legislation, enforcement of various provisions of this 
law including Smokefree remains a challenge across the 
country. These standardized work plan with clear time-
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lines helped them immensely to achieve smokefree status 
of their jurisdictions in a short time and was easy to im-
plement, cost effective, replicable and sustainable. The 
Union is using this framework to expand smoke-free up 
to sub-district and village level in India.

SOA14-904-16 Local government guidelines 
for tobacco control, Ministry of Local 
Government, Bangladesh: a unique tool for 
tobacco control 
S. Sultana,1 S.M. Alam,2 K.M.H. Haq,3 A.N. Anik,1 
N.U. Biswash,4 1AID Foundation, Tobacco Control, 
Dhaka, Bangladesh, 2The Union, Tobacco Control, 
Dhaka, Bangladesh, 3AID Foundation, Tobacco 
Control, Khulna, Bangladesh, 4AID Foundation, 
Tobacco Control, Jhenaidah, Bangladesh. 
e-mail: shagufta_sultana@yahoo.com

Background and challenges to implementation: Minis-
try of Local Government, Bangladesh has passed a com-
prehensive guideline for LGIs focused on TC law. This 
guideline is an advanced document. It has introduced 
more issues those are yet to be included in the current 
law. 
The real challenge is the implementation of this guide-
line. In this guideline, TVL introducing, POS removal 
within 100 meters of Educational Institutions and 
Health Care Facilities and Central and local Monitor-
ing Committee headed by government people has men-
tioned. All these issues are against tobacco industries 
and they are aggressive to stop this.
Intervention or response: To implement LG Guideline, 
Mayors and their officials were oriented through differ-
ent meetings, workshops. To support in implementa-
tion, comprehensive tobacco vendor lists with all related 
information, were handed over to the Mayors’, Task-
force Committees, District Administrations and Civil 
Surgeons. Worked with Municipal Association of Ban-
gladesh and Mayor Alliance for Healthy Cities to ensure 
implementation.
Results/Impact: A complete digital database on tobac-
co vendor’s was created to support guideline implemen-
tation. 
This data is now using for; 
1. TVL introduce, 
2. Remove TAPS ban violations through mobile courts, 
3. Remove POS near to educational institutions and 
health care facilities and monitoring the TC situation. 
We oriented 515 LG personnels through 406 meetings on 
TCLG Guideline. With our technical support Cox’s Ba-
zar Municipality was removed POS near to the schools 
and hospitals. Monohordi and Dhamrai Municipality 
arranged mass gathering to make anti-tobacco aware-
ness as per guideline. In each gathering 3000-4000 peo-
ple including students, teachers, government officials, 
political leaders, Member of Parliament and key per-
sons were present.

# Municipalities/ 
City Corporations

Guideline implementation status

100 Communicated through mail and one-on-one advocacy

35 Uploaded guideline in their web-site

20 Allocated separate budget for TC activities

15 515 Officials of these LGIs received orientation on guideline 
implementation

7 Started TVL and generated BDT 491,590.00 in this FY

5 Started removing point of sells within 100 meters of educational 
institutions and health care facilities

3 Started TC activities by their own to inform mass people; the harm of 
tobacco use

Conclusions: Proper implementation of this guideline 
will take one step ahead to our TC initiatives. The im-
plementation of the guideline will be helpful in proper 
monitoring of TAPS ban violations and will ensure 
proper reporting system. This will help to restrict to-
bacco products selling in everywhere, to everyone.

SOA14-905-16 Compliance with  
smoke-free laws in the East and South 
Districts of Karachi, Pakistan – 2019 vs. 2022 
A. Akbar Ladak,1 K. Wright,2 R. Kennedy,1 
K. Hashmi,3 A. Pandey,2 Q. Nian,1 J. Brown,1 
1Johns Hopkins Bloomberg School of Public Health, 
Department of Health, Behavior and Society, Baltimore, 
United States of America, 2International Union Against 
Tuberculosis and Lung Disease, New York, United States 
of America, 3International Union Against Tuberculosis 
and Lung Disease, Islamabad, Pakistan. 
e-mail: kathy.wright@theunion.org

Background: Smoking tobacco in public spaces is 
banned and no-smoking signage is required to be dis-
played in public venues in Pakistan as per the Prohibi-
tion of Smoking and Protection of Non-smokers Health 
Ordinance 2002. We assessed compliance with these 
laws in Karachi, Pakistan’s most populous city, before 
and following smoke-free enforcement activities.
Design/Methods: An observational study of compli-
ance with the smoke-free laws was conducted across 
1,600 venues (i.e., sports facilities, restaurants, private 
offices, hotels, health facilities, government offices, edu-
cational institutions, banks, amusement centers) in the 
East and South districts of Karachi during 2019. This 
was followed by enforcement activities including imple-
mentation of smoke-free policies and an anti-tobacco 
awareness campaign. Venues were re-assessed for com-
pliance in 2022. Venues were considered non-compliant 
if any of the following was observed: active smoking, 
ashtrays, or cigarette butts. Change in compliance over-
all and by venue type was assessed using the Wilcoxon 
rank sum test.
Results: Overall, there was a significant increase in com-
pliance with the smoking ban from 2019 to 2022 (55.8% 
vs 59.2%, p=0.03). By venue type, restaurants showed 
a significant increase in compliance while health facili-
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ties showed a significant decrease in compliance. Com-
pliance with display of no-smoking signage at the main 
entrance increased significantly overall (6.6% vs 14.0%, 
p <0.001) along with significant increase in compliance 
at restaurants, health facilities, government offices, edu-
cational institutions, and banks. Sports facilities, educa-
tional institutions and amusement centers showed sig-
nificant increases in compliance to display of no-smok-
ing signs inside the venue.

Conclusions: Overall compliance with smoke-free laws 
in Karachi, Pakistan improved from 2019 to 2022. How-
ever, compliance remains low in some venues. Routine 
enforcement efforts are needed to ensure continued 
compliance with smoke-free laws through stricter im-
plementation of provisions and awareness campaigns.

SOA14-906-16 Strengthening National 
Tobacco Control Programme in the state of 
Uttar Pradesh, India, through collaboration 
and coordination 
B. Mathew,1 B. Mukhopadhyay,1 1Voluntary Health 
Association of India, Tobacco Control, Delhi, India. 
e-mail: bhavna@vhai.org

Background and challenges to implementation: Govern-
ment of India launched National Tobacco Control Pro-
gramme (NTCP) in 2007-08 to create awareness about 
harmful effects of tobacco, enforcement of Cigarette 
and other Tobacco Product Act (COTPA) and reduce 
tobacco consumption.
The State Tobacco Control Cell (STCC) is responsible 
for overall planning, implementation, reporting and 
monitoring of activities and achievement of tangible 
targets under the State Programme.
Voluntary Health Association of India (VHAI) worked 
in close association with STCC to remove bottlenecks 
faced, namely -
• Poor review and reporting mechanism.
• Low priority of Tobacco Control (TC).
• Lack of COTPA awareness amongst bureaucrats of 
key departments.
• Inactive multi sectoral enforcement mechanism.
Intervention or response: 
• Training of stakeholders and district staff of NTCP.

• Comprehensive order from Principal Secretary- Home 
for enforcement, reporting and review of COTPA.
• Training of Master Trainers of Police on COTPA 
Module included in Police trainings with STCC.
• Developing sustainable reporting mechanisms for to-
bacco free educational institutions.
• Mass media strategy designed for National Health 
Mission for NTCP. IEC developed by VHAI for NTCP 
of Uttar Pradesh.
Results/Impact: 
• Recognition of VHAI as Technical Partner and letter 
of appreciation from Director Health, Govt. of UP for 
strengthening NTCP via valuable technical contribu-
tion.
• Sensitization of policy makers and bureaucrats of key 
departments like Education, Police, Food & Drugs Ad-
ministration & Health and subsequently order was is-
sued for COTPA compliance and reporting.
• Trained Nodal Officer and staff of District Tobacco 
Control Cell of 45 Districts in coordination with STCC.
• 15 districts declared tobacco free health facilities, 
COTPA compliance in educational institutions, police 
stations, transport, courts & other public places and 
making tobacco free in coordination with STCC and 
concerned departments with reference to the orders is-
sued by the department concerned.
Conclusions: Providing technical assistance to strength-
en NTCP and address gap areas of STCC has improved 
effectiveness of TC initiatives of key departments and 
made it sustainable.

SOA14-907-16 Legal procedural training  
and skills transfer make enforcers confident 
and ensures proper enforcement of the 
Tobacco Control Act in India 
M.K. Sinha,1 V.K. Yadav,1 1Madhya Pradesh 
Voluntary Health Association, NGO Working in 
Community Health Promotion, Indore, India. 
e-mail: sinhamukesh63@gmail.com

Background and challenges to implementation: A series 
of orientations and workshops conducted in the past 
for implementation of Indian Tobacco Control Act in 
Madhya Pradesh, India. It created movement for aware-
ness but failed to enforce different sections of tobacco 
control act in terms of penalty and filing cases against 
violations. MPVHA along with State Tobacco Control 
Cell decided to organize skill and procedural training 
for enforcement squads. This was needed as any act has 
defined rules and rules are effective, if the enforcers have 
knowledge and skills on enforcement procedures.
Intervention or response: 1: MP Voluntary Health As-
sociation (MPVHA) and State-Tobacco-Control-Cell 
decided to hold skill training for field level enforcers of 
various departments and form a team in each district.
2: State-Tobacco-Control-Cell persuaded to issue orders 
and allocate budget to districts.
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3: MPVHA team invited to provide such training’s.
4: 50 enforcement squad members from various depart-
ments invited for training in one batch.
5: Series of training’s conducted at government Acad-
emy of Administration, and around 300 law enforcers 
trained.
6: Trained enforcers were provided with enforcement 
manuals, government orders and budget for their move-
ment and field enforcement.
7: Online reporting format developed, handed over, 
monthly targets and reporting deadlines given to all 
nodal officers.
Results/Impact: 1: Enforcement of section 4-6 gone 
up.Fines against violation increased lead to sustainabil-
ity of smoke-free declaration.
2: Field enforcers gained confidence and reporting 
streamlined.
3: Trained enforcers started doing enforcement against 
section 5-7,which was negligible/poor before procedural 
training.
4: State tobacco cell started receiving feedback from 
field enforcers about some legal limitations of section 
5-7, expressed the needs for bringing amendments on 
Indian-Tobacco-Control-Act.
Conclusions: Skill training on procedures of laws has 
great importance, this should be regularly organized, 
as every year the new recruits are joining and many of-
ficials are being transferred.Skill training brings confi-
dence within the law enforcers to enforce the law and 
improve legal compliance.

SOA14-908-16 Identifying predictors of 
smokers’ positive quit intention in India:  
A decision-tree approach 
N. Satpathy,1 P. Jena,2 E. Venkatarao,1 
1Siksha ‚O’ Anusandhan Deemed to be University, 
Department of Community Medicine, Bhubaneswar, 
India, 2KIIT Deemed to be University, KIIT School 
of Public Health, Bhubaneswar, India. 
e-mail: nancytani.satpathy@gmail.com

Background: Quit intention is a precursor of tobacco 
cessation and hence predictors of quit intention play a 
vital role in tobacco control. This study explores pre-
dictors of Quit Intention among Indian current smokers 
aged 15 and above years using the Global Adult Tobacco 
Survey (GATS-2016) data.
Design/Methods: The nationally representative GATS 
(2016) data used a multistage geographically clustered 
sample survey and interviewed 74,037 individuals aged 
15 years and above across all the states and two of the 
Union Territories of India. Current exclusive smokers’ 
positive quit intention (thinking to quit within one year) 
was anlysed. Significant predictors among gender, resi-
dence, age group, education, asset index, tobacco depen-
dence (time to first smoke), healthcare providers’(HCP) 
advice to quit smoking, awareness about the harm 

caused by tobacco, past quit attempt, smoking exposure 
at home, and exposure to anti-tobacco message in me-
dia were considered in decision tree (CRT - Classifica-
tion and Regression Trees) analysis. Considering indi-
vidual behaviour analysis, an unweighted analysis was 
carried out.
Results: Of the 6406 current exclusive smokers, 19.4% 
had positive quit intention. In the bivariate model us-
ing the Chi-square test, education (p=0.047), aware-
ness about tobacco harm (p=0.042), past quit attempt 
(p<0.001), smoking inside home (p<0.001), exposure to 
anti-tobacco message in media (p<0.001), asset index 
(p<0.001) found to be significant predictors. 
In the CRT decision tree model, exposure to anti-to-
bacco message (X2=48.25, p<0.001) followed by smok-
ing inside home (X2=22.42, p<0.001) and asset index 
(X2=16.44, p<0.001) were found to be important and 
significant predictors of positive quit intention.
Conclusions: Continued and enhanced anti-tobacco 
messages and making home smoke-free may help smok-
ers to quit. A differential approach for low, middle and 
high-income groups is essential to increase the number 
of people with positive quit intention.

SOA14-909-16 Mortality and morbidity 
estimates due to cigarette, bidi and 
smokeless tobacco in India: A meta-analysis 
Y.K. Jain,1 P. Bhardwaj,1 N.K. Joshi,2 M.K. Gupta,1 
A.D. Goel,3 P.P. Sharma,3 P. Lal,4 S. Kapoor,4 
R.J. Singh,4 1All India Institute of Medical Sciences, 
Jodhpur, Department of Community Medicine and 
Family Medicine and School of Public Health, Jodhpur, 
India, 2All India Institute of Medical Sciences, Jodhpur, 
School of Public Health, Jodhpur, India, 3All India 
Institute of Medical Sciences, Jodhpur, Department of 
Community Medicine and Family Medicine, Jodhpur, 
India, 4International Union Against Tuberculosis and Lung 
Disease (The Union) South-East Asia Office, Tobacco 
Control Department, New Delhi, India. 
e-mail: drjoshinitin30@gmail.com

Background: A quarter of Indian population use to-
bacco. Existing literature only provides odds related to 
tobacco consumption and disease occurrence. The pres-
ent study estimates mortality (deaths and premature life 
years lost (YLLs)) and morbidity (disability adjusted life 
years (DALYs)) due to consumption of different forms 
of tobacco, namely cigarettes, bidis and smokeless to-
bacco (SLT).
Design/Methods: Meta-analysis was conducted on a 
sample of case-control studies, based on eligibility crite-
ria. Population attributable fraction (PAF) due to specif-
ic products was calculated from pooled odds ratio and 
then applied to the total state disease burden to estimate 
the deaths, DALYs and YLLs attributable to cigarettes, 
bidis and SLT consumption in India. Further, a region-
wise landscape analysis for Indian states/ Union Territo-
ries (UTs) was carried out.
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Results: A total of 33 cross sectional studies were in-
cluded for calculation of the PAF, comprising of data 
related to oral cancer, lung cancer and ischemic heart 
diseases (IHD) due to cigarettes; oral cancer, lung can-
cer, IHD and chronic obstructive pulmonary disease due 
bidi; and oral cancer, stomach cancer and IHD due to 
SLTs. Finally, disease burden was obtained after appli-
cation of the PAF to the disease burden of individual 
states. Maximum annual deaths were observed from 
Southern India (274,681.55), while maximum annual 
DALYs and YLLs were observed from Northwestern 
India (DALYs: 7,007,719.50; YLLs: 6,656,752.46). Uttar 
Pradesh was seen as the state with maximum disability 
burden (3,867,270.26 annual DALYs).
Conclusions: A novel methodology has been utilised to 
generate evidence on measurable health burden from 
tobacco product consumption in India. The alarming 
evidence generated builds a strong case for policy rec-
ommendations in the country and lays foundation for 
other countries to follow.

SOA15 Molecular test and future game 
changers

SOA15-910-16 Retrospective review of 
TB drug resistance in the Republic of 
Kazakhstan, 2018-2021 
Y. Algozhin,1 M. Adenov,2 L. Chingissova,2 
N. Takenov,2 A. Koptleuova,3 S. Ismailov,3 
N. Shubladze,4 S. Iglikova,2 E. Arbuzova,1 
G. Musabekova,1 L. Yeraliyeva,2 1Partners for 
Health in the Republic of Kazakhstan, Representative 
Office, Almaty, Kazakhstan, 2National Scientific 
Center of Phthisiopulmonology, National Reference 
Laboratory, Almaty, Kazakhstan, 3Global Fund against 
AIDS, Tuberculosis and Malaria, Tuberculosis Grant 
Project Implementation Unit, Almaty, Kazakhstan, 
4World Health Organization, Euro, Tbilisi, Georgia. 
e-mail: ealgozhin@pih.org

Background: The aim of this study was to assess the dy-
namics of drug resistance in patients with tuberculosis 
in the Republic of Kazakhstan over 4 years.
Design/Methods: A retrospective analysis of DR-TB 
prevalence in the Republic of Kazakhstan for the period 
2018-21 was carried out.
Results: 26,661 patients were analyzed, of which 14,749 
were newly diagnosed and 11,912 were previously treat-
ed for TB.
Among patients, the rate of MDR-TB among new pa-
tients was 26% in 2018, 30% in 2019, 27% in 2020, and 
30% in 2021; among previously treated patients: 44% in 
2018, 49% in 2019-20 and 50% in 2021.
Isoniazid monoresistance was low in 2018 (6%), then 
stagnated at 9% in 2019- 21 among new cases, 4% in 
2018, and 6% in 2019-21 among previously treated cases.
In new cases, poly-(H+ESZ)-resistance in absolute 
numbers was significantly lower in 2020-21 (16% and 
14% respectively) compared to 2018-19 (18% and 19% 
respectively). In previously treated cases, resistance to 
poly (H+ESZ) was also lower in absolute numbers in 
2020-21 compared to 2018-19.
In the structure of any drug resistance (except MDR), 
the number of monoresistant isolates increased from 
31% in 2018 to 44% in 2021, the number of multidrug-

India North North West East North East West South

Cigarettes
Death
DALYs
YLLs

344,975.84
8,490,585.43
8,360,119.37

36,595.58
918,895.96
906,080.80

81,874.95
2,139,851.81
2,109,202.78

54,870.07
1,302,444.06
1,276,810.13

6,902.78
178,230.52
174,599.43

60,397.82
1,470,273.77
1,447,438.13

104,334.65
2,480,889.30
2,445,988.10

Bidis
Death
DALYs
YLLs

483,605.20
11,838,161.02
10,802,112.98

45,660.16
1,136,498.46
1,047,077.54

149,553.44
3,689,519.11
3,386,364.41

75,631.42
1,843,227.70
1,640,725.06

11,905.90
307,124.86
273,959.38

77,828.58
1,911,301.66
1,741,896.25

123,025.69
2,950,489.23
2,712,090.35

Smokeless Tobacco
Death
DALYs
YLLs

163,614.66
4,200,646.46
4,133,952.55

15,979.33
411,320.62
405,289.21

42,967.29
1,178,348.58
1,161,185.28

25,191.74
623,321.91
611,269.71

3,965.38
109,649.99
107,567.03

28,189.71
719,638.89
707,674.09

47,321.21
1,158,366.48
1,140,967.24

Total
Death
DALYs
YLLs

992,195.69
24,529,392.91
23,296,184.90

98,235.07
2,466,715.04
2,358,447.55

274,395.68
7,007,719.50
6,656,752.46

155,693.23
3,768,993.68
3,528,804.90

22,774.06
595,005.36
556,125.83

166,416.10
4,101,214.32
3,897,008.46

274,681.55
6,589,745.01
6,299,045.69

SOA14-909-16 Table.
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resistant ones fell from 40% in 2018 to 26% in 2021, 
while the number of pre- XDR increased slightly (30% 
in 2018 and 34% in 2020).
Conclusions: In the past four years, there has been a 
relative stabilization of DR-TB level, likely explanations 
are a decrease in the incidence of tuberculosis and im-
provement in the diagnosis and treatment and, accord-
ingly, a lower level of transmission.

SOA15-911-16 Utilising GeneXpert 
for diagnosis of childhood TB while 
maintaining optimal yield of TB: Programme 
implementation experience in Ethiopia 
N. Hiruy,1 Z.G. Dememew,1 T. Letta,2 E. Abdissa,3 
J. Seid,1 T. Abajebal,3 M. Abera,1 M. Biru,3 Y. Molla,1 
A. Gebreyohannes,3 D.G. Datiko,1 1USAID Eliminate 
TB Project, Management Sciences for Health, Addis Ababa, 
Ethiopia, 2Ministry of Health, National TBL Program, 
Addis Ababa, Ethiopia, 3USAID Eliminate TB Project, 
KNCV Tuberculosis Foundation, Addis Ababa, Ethiopia. 
e-mail: nebe2made2@yahoo.com

Background and challenges to implementation: Di-
agnosis of TB in children remains to be challenging 
mainly due to the difficulty in TB diagnosis related to 
difficulty in getting specimens. Rollout of GeneXpert 
nationally and globally created good opportunity for 
maximizing access to rapid TB diagnostics in children 
and beyond. 
We analyzed the experience of using GeneXpert for di-
agnosis of TB among under 15 years presumptive TBs.
Intervention or response: USAID Eliminate TB project 
supported Ministry of Health of Ethiopia in developing 
guidelines and training manuals with regard to child-
hood TB. The development of childhood TB road map 
was finalized to create uniform guidance on diagnosis 
and management of TB in children. Trainings and ori-
entations were given to health workers to enable them 
obtain samples from children and conduct test using 
GeneXpert. Recording and reporting materials were 
availed to ensure standardized monitoring and evalua-
tion. We evaluated the performance of 35 GeneXpert 
sites in Oromia region of Ethiopia.

Table: Performance of  GeneXpert by age of  
presumptive TBs tested, Ocober 2021-September 2022

Results/Impact: During October 2021-September 2021, 
a total of 47, 212 GeneXpert tests were conducted of 
whom 5234 (11.1%) were under 15 years old children 
presumptive TBs. The yield of all TB cases is significant-
ly higher (p-value<0.00) in adults (11.4%) while there 

is optimal yield of TB (7%) in children. One hundred 
fourty one (2.8%) of all TB cases detected were Refamp-
cin Resistant TB cases
Conclusions: Through comprehensive support, im-
proved access to diagnostic services have been achieved 
with optimal TB yield for presumptive TB children in 
Ethiopia. Enhancing focus on childhood TB program is 
recommended to further increased TB diagnosis.

SOA15-912-16 Improved diagnosis of 
bacteriologically confirmed TB cases using 
Xpert testing in the private health sector in 
Pakistan 
A. Tahir,1 A. Gillani,1 A. Rashid,1 L. Javaid,1 
1Mercy Corps, Public Health, Islamabad, Pakistan. 
e-mail: adtahir@mercycorps.org

Background and challenges to implementation: TB 
presumptive patients identified in the private sector are 
tested through sputum smear microscopy (SSM). The 
limited availability of WHO rapid diagnostic tools is 
causing the detection of a smaller number of bacterio-
logically confirmed cases, contributing to the number of 
undiagnosed TB cases. Pakistan faces the challenge of 
missing over 270,000 TB cases annually. A large propor-
tion of these cases are either not diagnosed at all or are 
not notified by healthcare providers not associated with 
the National TB Control Program.
Intervention or response: Mercy Corps is implement-
ing TB control interventions in the private health sec-
tor across 120 districts of Pakistan and has engaged 
10,377 general practitioners, 341 large private hospitals, 
and 696 private laboratories for the diagnosis of TB 
presumptive cases. Laboratories have been linked with 
a cluster of general practitioners and hospitals. Mercy 
Corps has also equipped 28 health facilities with Xpert 
machines. 
Results/Impact: The overall proportion of bacteriologi-
cally confirmed cases is 34%. While in health facilities 
where Xpert testing facilities are available the propor-
tion of bacteriological cases is 60% (109,019 Xpert tests 
were conducted at 28 Xpert sites, resulting in the detec-
tion of 21,503 MTB cases and 737 RR cases). The diag-
nosis of TB patients through Xpert testing is therefore 
crucial, as bacteriologically confirmed patients are more 
likely to spread the disease. It has also been observed 
that the detection of rifampicin-resistant TB cases is 
high among bacteriologically confirmed cases.
Conclusions: The provision of WHO-recommended 
rapid diagnostic (WRD) tools in the private sector in-
creases the proportion of bacteriologically confirmed 
cases, contributing to better rifampicin-resistant tuber-
culosis (RR) and tuberculosis (TB) detection, preven-
tion, and care.
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SOA15-914-16 Diagnostic proteomic 
signature for distinguishing TB from other 
diseases in African children 
S. Hamilton,1 I. Pena-Paz,1 C. Hoggart,1 
S. Menikou,1 P. Langford,1 M. Levin,1 1Imperial 
College London, Infectious Disease, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: s.hamilton@imperial.ac.uk

Background: The number of children diagnosed with 
tuberculosis (TB) is estimated to be one million annu-
ally, with half of those occurring in children less than 
5 years of age. However, this is thought to be underes-
timated due to the symptoms of TB having overlapping 
clinical features of other common childhood diseases, 
such as pneumonia and malnutrition, and the difficulty 
in obtaining microbiological confirmation. 
The risk of developing TB is 5-fold higher in children 
with HIV. TB detection and control requires improved 
diagnostic tests that are rapid, accurate and can be used 
at point-of-care.
Design/Methods: To identify a diagnostic signature of 
TB from other diseases (OD) we analysed serum from 
children recruited for suspected TB in South Africa 
(n=157) and Malawi (n=189) and Kenya (n=127) with 
and without HIV infection. Sera were analysed on cat-
ionic, anionic and IMAC arrays using SELDI-TOF mass 
spectrometry. LC-MS/MS and immunoprecipitation 
were used for protein identification and antibody-based 
methods for validation.
Results: We identified 311 proteins with significantly dif-
ferent levels (p< 0.01) between TB and OD, irrespective 
of HIV status, in South African and Malawian children 
(discovery cohort). To identify the smallest number of 
proteins to distinguish TB from OD, patients were ran-
domly assigned to training (80%) and test (20%) sets 
and logistic regression variable selection performed. 
A four-protein signature showed a combined AUC of 
0.836 (HIV-) and 0.810 (HIV+). In Kenyan children 
(validation cohort), the combined AUC was 0.805 (HIV-
) and 0.896 (HIV+). Antibody-based assays were further 
used to validate that each protein level was significant 
(p<0.05).
Conclusions: Proteomic analysis of serum can derive 
host signatures of TB infection useful for diagnostic 
development. Our findings demonstrate that proteins 
identified by mass spectroscopy are translatable to anti-
body-based methods for POC test development.

SOA15-915-16 The value of an optimised 
integrated sample referral system in  
early TB diagnosis and prevention in arid  
and semi-arid counties of Kenya 
J. Gituma,1 J. Mwihia,2 T. Kiptai,1 A. Munene,1 
A. Ndaga,1 B. Ulo,1 1Amref Health Africa, Kenya, Global 
Fund TB, Nairobi, Kenya, Kenya, 2Ministry Of Health, 
Department of Laboratory Services, Nairobi, Kenya. 
e-mail: John.Gituma@Amref.org

Background and challenges to implementation: De-
veloping functional, well equipped laboratories across 
all levels of health care system in developing countries 
remains a challenge. A robust, well-functioning and ef-
ficient Integrated Sample Referral System (ISRS) is criti-
cal to address this challenge. 
About 80% of Kenya is arid and semi-arid lands (ASAL) 
inhabited mainly by pastoralists. Access to TB diagno-
sis and care is a challenge due to vast distances between 
health facilities, few diagnostic sites, migration of pas-
toralists among others. 
Initially, Kenyan specimen referral system was a vertical 
model serving specific disease programs. An optimized 
ISRS in ASAL is key to increase uptake, coverage and 
timely access to quality diagnostic services.
Intervention or response: With Global Fund support, 
Amref Health Africa in collaboration with Ministry 
of Health, Division of Laboratory Services engaged 9 
counties for ISRS to complement existing sample refer-
ral mechanisms. Health facilities (236) were mapped 
and appropriate sample routing determined based on 
location of GeneXpert machine and other laboratory 
services. Frequency and specific days for sample collec-
tion, transportation and results transmission were de-
termined. 
A total of 241 Health Care Workers (HCWs) and 143 
riders were trained on principles of sample referral 
management and safety. HCWS were supported with 
monthly airtime for coordination of ISRS. Samples 
transported were for hematology, clinical Chemistry, bi-
opsies, EID, Viral load among others.
Results/Impact: Between April 2022 and Jan 2023, 
17,546 samples were transported across all diseases. 
Most of the samples were for Viral load 7,317(42%), and 
GeneXpert 5,970 (34%) and microscopy 2,619(14%). 
A total of 8,589(49.0%) TB samples tested and 
1,053(12.3%) individuals diagnosed with TB.
Conclusions: It is possible to set up ISRS in ASAL re-
gions. This demonstrated ability to detect diseases early 
and prompt management of TB patients and others. 
Ultimately this helps reduce transmission in the com-
munity.
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SOA15-916-16 Clinical evaluation of the 
Xpert MTB/XDR assay: A diagnostic accuracy 
study in Tajikistan 
O. Kabirov,1 N. Alimatova,1 D. Sinitski,2
U. Antonenka,2 1USAID Eliminating TB in Central Asia
Activity, Health, Dushanbe, Tajikistan, 2USAID Eliminating 
TB in Central Asia Activity, Health, Gauting, Germany. 
e-mail: uladzimir.antonenka@gmail.com

Background: In late 2021, the World Health Organiza-
tion endorsed the GeneXpert® MTB/XDR which al-
lows for rapid detection of resistance to isoniazid (INH), 
fluoroquinolones (LFX), ethionamide and second-line 
injectables. 
With Global Fund support, Tajikistan procured three 
new GeneXpert® 10-colour instruments and 500 Gen-
eXpert® MTB/XDR cartridges in 2022.
Design/Methods: To support National Tuberculosis 
Program of Tajikistan (NTP) in implementation, the 
United States Agency for International Development’s 
Eliminating TB in Central Asia (ETICA) activity sup-
ported validation of the GeneXpert® MTB/XDR assay 
with regard to diagnostic accuracy under Tajikistan 
conditions. 
The study was conducted in three independent sites 
(Kulob Region, Bokhtar Region (Khatlon Oblast) and 
Republican TB Center) to assess the sensitivity of Gen-
eXpert® MTB/XDR for rapid detection of isoniazid and 
fluoroquinolone resistance compared to pDST (when 
using MGIT) as a reference method, determine the posi-
tive and negative predictive power of the test, and assess 
the level of errors and uninterpretable results.
Results: For the validation, 471 GeneXpert® MTB/RIF-
positive sputum specimens were tested with GeneXpert® 
MTB/XDR assay. All specimens were cultured and sub-
sequently tested with pDST for first- and second-line 
drugs. 
For INH, GeneXpert® MTB/XDR demonstrated 82.1% 
sensitivity and 98.5% specificity compared to pDST; the 
positive predictive value and negative predictive values 
were 96.5% and 91.8%, respectively. For LFX, GeneX-
pert® MTB/XDR demonstrated 93.7% sensitivity and 
94.1% specificity compared to pDST; the positive pre-
dictive value and negative predictive values were 88.2% 
and 96.9%, respectively.
Conclusions: The diagnostic accuracy values obtained 
through validation of the GeneXpert® MTB/XDR as-
say in Tajikistan align with WHO data and enable this 
assay to be integrated into Tajikistan’s national TB di-
agnostic spectrum.

SOA15-917-16 Impact of placing TB  
screeners at large private hospitals on  
TB case notification in Pakistan 
A. Tahir,1 A. Gillani,1 A. Rashid,1 K. Sial,1 
1Mercy Corps, Public Health, Islamabad, Pakistan. 
e-mail: adtahir@mercycorps.org

Background and challenges to implementation: Paki-
stan is facing the challenge of missing an estimated 
270,000 TB cases annually. A large proportion of these 
cases are either not diagnosed or not notified by health-
care providers who are not associated with Pakistan’s 
National TB Control Program.
Intervention or response: As a part of the public-private 
mix, large private hospitals have been engaged to im-
prove the notification of TB cases. The lack of effective 
linkages between different departments and no central-
ized reporting systems for TB cases results in a lack of 
reporting of TB cases. This is despite the availability of 
TB care services in the respective hospitals. 
Mercy Corps Pakistan is implementing TB Control ac-
tivities in the private health sector across 111 districts, 
with 341 large private hospitals. Since 2010, the overall 
contribution in national TB case notification from pri-
vate health networks engaged with Mercy Corps has 
been estimated at 25%. Mercy Corps has placed proj-
ect staff designated for TB screeners at selected private 
hospitals. The main role of these TB screeners is to co-
ordinate with all departments, sensitize them, screen 
TB symptomatic patients in OPD, and facilitate them 
in the examination, diagnosis, treatment initiation, and 
follow-up for adherence.
Results/Impact: The Mercy Corps has taken on board 
341 private hospitals, from July 2021 until January 2023. 
These hospitals have notified 32,000 TB cases, which is 
an estimated 16% contribution to the total cases noti-
fied throughout the grant from all interventions. A total 
of 129 screeners are placed in 201 private hospitals. The 
hospitals with screeners have notified an average of 18 
TB patients per quarter (compared with 9 patients per 
quarter for hospitals without a screener).
Conclusions: The provision of dedicated staff at large 
private hospitals can help increase case notifications for 
TB and contribute to quality diagnosis, treatment, and 
adherence of the registered TB patients.
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SOA15-918-16 Prevalence and patterns of 
drug resistance in patients at high risk for 
drug-resistant TB in Lusaka Province, Zambia 
M. Sikandangwa,1 E. Solo,2 M. Kagujje,1 L. Mutti,1 
L.M. Ziko,1 R. Chibumbya,1 R. Chimzizi,3 A. Mubanga,3 
P. Kasese,4 A. Shibemba,2 M. Muyoyeta,1 1Centre for 
Infectious Disease Research in Zambia, TBLON, Lusaka, 
Zambia, 2University Teaching Hospital, Pathology and 
Microbiology, Lusaka, Zambia, 3Ministry of Health, 
National TB and Leprosy Program, Lusaka, Zambia, 
4Embassy of the United States of America, Zambia, U.S. 
Agency for International Development, Lusaka, Zambia. 
e-mail: marshalsikandangwa@yahoo.com

Background and challenges to implementation: The 
prevalence of any resistance, rifampicin-resistance, and 
isoniazid-resistance among TB cases was estimated at 
5.9%, 2.0%, and 4.4% respectively when using drug sus-
ceptibility testing (DST) during the TB drug-resistance 
(DR) survey conducted in Zambia in 2019-2020. Access 
to culture and DST is suboptimal among high-risk DR-
TB patients. 
The purpose of the study was to determine the preva-
lence and resistance patterns of DR-TB among patients 
with high-risk for DR-TB in Lusaka province.
Intervention or response: We analyzed data collected 
from the UTH TB culture laboratory between 1 January 
to 31 December 2022 to determine the prevalence and 
type of drug resistance among the samples submitted 
for culture and drug susceptibility testing (DST).
Results/Impact: The laboratory cultured 1918 samples 
(corresponding patients had a median age of 41(IQR 
21-50) and 1,273(66%) were male) of which 313(16%) 
were culture positive. A total of 298 (95%) were 
Mycobacterium tuberculosis complex (MTBC) and 
15 (5%) were non-tuberculous mycobacteria (NTMs). 
DST was performed successfully on 156 (52%) of the 
MTBC isolates of which 37 (24%) had any resistance 
to first-line drugs. The prevalence of any resistance 
to rifampicin, isoniazid, and ethambutol (E) was 8%, 
19%, and 4% respectively. The prevalence of isoniazid 
monoresistance and multi-drug resistance were 10% 
and 8% respectively. There were 3 (2%) patients 
with resistance to all the first-line drugs. All forms of 
resistance were more prevalent among males at 70% 
(26/37).

Resistance against No. DST conducted for High-Risk for DR-TB patients

No %

DST 156

Any resistance to H 30 19%

Any resistance to R 12 8%

Any resistance to E 6 4%

H only 16 10%

MDR 12 8%

RR only 0 0%

RHSE 3 2%

Conclusions: Isoniazid resistance was detected in at 
least one in ten high-risk DR-TB patients. Challenges 
of access to culture/pDST can be addressed through the 
use of Xpert MTB/XDR which is currently not widely 
available in Zambia. Factors associated with a higher 
prevalence of resistance among male need to be investi-
gated and targeted interventions put in place.
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EP09-1075-16 Impact of contact  
investigation on childhood TB case-finding  
in tertiary health facilities in Oyo State, 
Nigeria
S. Akingbesote,1 A. Agbaje,1 A. Ricketts,1 
O. Daniel,1 O. Adedayo,1 R. Eneogu,2 J. Babalola,3 
D. Nongo,2 O. Ajayi,4 D. Famoyegun,1 P. Dakum,1 
1Institute of Human Virology, Clinical (TBHIV), Abuja, 
Nigeria, 2USAID Nigeria, Clinical (TBHIV), Abuja, 
Nigeria, 3Oyo State Tuberculosis, Leprosy and Buruli 
Ulcer Control Program, Public Health, Ibadan, Nigeria, 
4Society for Family Health, Community, Abuja, Nigeria. 
e-mail: odaniel@ihvnigeria.org

Background and challenges to implementation: Chil-
dren who are in contact with index Pulmonary TB pa-
tients are at high risk of TB infection and progression to 
active TB disease. The National Tuberculosis Program 
in the last few years has made consistent efforts to in-
crease Childhood TB case finding in the country. Recent 
efforts are on TB screening of contacts of index patients 
through contact investigation (CI).
 In 2021, there was an increase in the childhood TB pro-
portion of cases notified from 6% in the previous year to 
7%. However, Oyo State recorded a 5% childhood TB 
proportion in 2021.
Intervention or response: To strengthen childhood TB 
case detection through CI, two contact tracers were en-
gaged, trained on TB (with emphasis on childhood TB) 
and CI, and stationed in two tertiary facilities for three 
months in Oyo State. The staff remuneration was based 
on performance in terms of index-patient coverage, con-
tact-index ratio, presumptive TB yield, and childhood 
TB cases identified. Stool sample collection was empha-
sized for testing for children who cannot produce sputa, 
coupled with free chest X-ray services based on the phy-
sicians’ recommendation after reviewing children and 
Xpert results.
Results/Impact: A total of 148 index-PTB patients were 
contact traced, with 570 contacts identified and screened 
for TB (contact index ratio of 4:1). Children presumed 
to have TB accounted for 49% of the total presump-
tive TB (220). All presumptive TB were evaluated using 
GeneXpert, with stool Xpert evaluation accounting for 
27%. Childhood TB cases accounted for 67% of the to-
tal TB cases. 50% of the children diagnosed with TB 
were stool Xpert positive. Childhood TB case detection 
from CI accounted for 42% of cases from all other in-
terventions in the two facilities. All diagnosed cases were 
enrolled for treatment.

Conclusions: Missing childhood TB cases can be identi-
fied by engaging individuals saddled with the responsi-
bility of CI against using facility staff.

EP09-1076-16 Serial mass screening  
for TB among incarcerated persons  
in Brazil 
R.C. Pivetta De Araujo,1 L. Martinez,2 
A. da Silva Santos,3 R. Dias de Oliveira,4 M. Croda,5 
D. Batestin,6 I. Lemes,6 E. Atsuko,7 P. dos Santos,6 
B. Silva,1 J. Andrews,8 J. Croda,9 1Grande Dourados 
Federal University (UFGD), Graduate Program in Health 
Sciences (PPGCS), Dourados, Brazil, 2Boston University 
School of Public Health, Department of Epidemiology, 
Boston, United States of America, 3Grande Dourados 
Federal University (UFGD), College of Health Sciences, 
Dourados, Brazil, 4State University of Mato Grosso do Sul, 
Health Sciences, Dourados, Brazil, 5Federal University of 
Mato Grosso do Sul, Faculty of Medicine, Campo Grande, 
Brazil, 6Federal University of Mato Grosso do Sul, Graduate 
Program in Infectious and Parasitic Diseases, Campo 
Grande, Brazil, 7Public Health Central Laboratory of Mato 
Grosso do Sul (LACEN - MS), Mycobacteriology Laboratory, 
Campo Grande, Brazil, 8Stanford, Division of Infectious 
Diseases and Geographic Medicine, Palo Alto, United 
States of America, 9Federal University of Mato Grosso do 
Sul, School of Medicine, Campo Grande, Brazil. 
e-mail: juliocroda@gmail.com

Background: The implementation of systematic mass 
screening in prisons can be an effective strategy for 
identifying and containing outbreaks of tuberculosis in 
incarcerated populations. However, successful imple-
mentation requires careful planning, adequate resourc-
es, and collaboration between correctional and public 
health authorities. 
In addition, the effectiveness of serial mass tuberculosis 
screening in high-risk populations, such as incarcerated 
persons, is still debated.
Design/Methods: Three rounds of mass screening were 
carried out in three prisons in Brazil between 2017 and 
2021. Health and social questionaries, chest x-rays, and 
sputum testing with Xpert MTB/RIF were performed. 
A tuberculosis case was defined as any individual with a 
positive Xpert sputum test, or medical diagnosis based 
on clinical-epidemiological criteria, according to Brazil-
ian national guidelines. 
We assessed the prevalence of tuberculosis per 100,000 
people, among incarcerated people with tuberculosis-
related symptoms. The study were approved by the Bra-
zilian National Research Ethics Committee and by the 
Institutional Review Board of Stanford University.
Results: Over 80% of each prison population was 
screened. Overall, 684 cases of pulmonary tuberculo-
sis were diagnosed., and the prevalence of tuberculosis 
per 100,000 persons was 8,497 (95% CI, 7,346–9,811), 
11,115 (95% CI, 9,471–13,082), and 7,957 (95% CI, 
6,380–9,882) in screening rounds one, two and three, 
respectively. 
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Similar to our overall results, there were no statistical 
differences between screening rounds and within indi-
vidual prisons. We found no statistical differences on 
CAD4TB (Computer Aided Detection for Tuberculosis) 
scores across screening rounds among people with tu-
berculosis – the median scores in rounds 1, 2, and 3 were 
82 (IQR, 63–97), 77 (IQR, 60–94), and 81 (IQR, 67–92), 
respectively.
Conclusions: In this prison setting with hyperendemic 
rates of tuberculosis, three rounds of mass screening did 
not reduce the overall tuberculosis burden. 
Additional interventions or more frequent screening 
may be necessary to address the substantial amount of 
undiagnosed tuberculosis in prisons.

EP09-1077-16 Spot to tent - using a 
systematic approach to contact investigation 
in Kano State, Nigeria 
H. Baffa,1 M. Bajehson,1 O. Chukwuogo,2 M. Tukur,1 
A. Dikko,1 G. Zephaniah,3 M. Sa’id,3 A. Babayi,2 
B. Odume,2 1KNCV NIGERIA, Medical, Kano, Nigeria, 
2KNCV NIGERIA, Medical, Abuja, Nigeria, 3KNCV 
Nigeria, Monitoring and Evaluation, Kano, Nigeria. 
e-mail: hbaffa@kncvnigeria.org

Background and challenges to implementation: Contact 
Investigation is a critical public health strategy used to 
identify and control spread of infectious disease. KNCV 
Nigeria through the USAID funded TB LON 1 & 2 proj-
ect introduced a systematic approach to contact investi-
gation. 
We share findings of comparison of yield from contact 
investigation when implemented as a passive standard 
of care activity limited to bacteriologically positive in-
dex cases and their household contacts versus when 
implemented as an active-case-finding (ACF) strategy to 
facilitate early identification of individuals at high risk 
of tuberculosis (TB) infection.
Intervention or response: KNCV TB LON in 2020 in-
troduced the spot to tent intervention in which Commu-
nity TB workers were engaged to systematically contact 
investigate household contacts of index cases through 
home visits to index residence (Spot) and simultane-
ously conduct active case finding activities within 2km 
radius of index residence (Tent) Samples from identified 
presumptive TB were logged to nearby diagnostic sites 
for processing, TB cases diagnosed linked to DOTS unit 
for enrollment on treatment and those found eligible 
for TPT also linked to care. Presumptive TB yield and 
TB case yield for 2019 (pre-intervention) was compared 
with that of 2021 (post intervention)
Results/Impact: In 2019, 4571 presumptive were evalu-
ated with 276 TB cases diagnosed. 2021 post interven-
tion, 4209 households were visited with 100% index 
patient coverage. 32793 clients were screened for TB 
with an average household contact size of 5 persons, 
8611 presumptive evaluated (88% increase compared 

to 2019), 419 bacteriologically diagnosed (52% increase 
compared to 2019). 3032 eligible clients were enrolled on 
TPT (100% increase compared to 2019).

Figure. Contact investigation TB yield before and after 
spot to tent intervention.

Conclusions: The spot to tent method demonstrated 
significant increase in index case coverage and case de-
tection. It has also proven useful in identifying eligible 
persons for TB preventive therapy. We recommend scale 
up of the model across other states to improve CI yield 
and TPT enrollment countrywide.

EP09-1078-16 Nationwide systematic 
screening of TB for older adults and 
homeless people in a high-income country 
H. Choi,1 D. Jeong,2 Y.A. Kang,3 1Konyang 
University College of Medicine, Department of Preventive 
Medicine, Daejeon, Republic of Korea, 2Seoul National 
University College of Medicine, Department of Preventive 
Medicine, Seoul, Republic of Korea, 3Yonsei University 
College of Medicine, Division of Pulmonary and Critical 
Care Medicine, Department of Internal Medicine, 
Severance Hospital, Seoul, Republic of Korea. 
e-mail: hongjo@konyang.ac.kr

Background: South Korea is one of intermediate tuber-
culosis (TB) burden country. TB incidence was gradu-
ally decreased, but more action would be required to 
meet the global and national target for the elimination 
of TB.
Design/Methods: Korean National Tuberculosis As-
sociation conducted community-based screening as an 
outreach setting collaborated with health centers and 
civil society supporting homeless people. There were 
two main group including older adults (≧65 years old) 
and homeless people. 
All participants invited chest X-ray (CXR) screening 
and referred to microbiologic evaluations if there was 
any abnormality on CXR or TB-related symptoms. Pul-
monary TB prevalence per 100,000 people were calcu-
lated with 95% confidence intervals (CI). 
Generalized linear models constructed to identify pre-
dictors associated with active TB. Active TB cases were 
matched with national TB registry using the propensity 
score method to identify the impact of the active case 
finding (ACF) on treatment outcome and the fatality 
compared with passive case finding (PCF).
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Results: Totally 300,254 and 15,455 participants were 
included in the older adults and homeless group, respec-
tively. The prevalence of pulmonary tuberculosis was 
130.9 (95% CI: 118.0-144.8) and 438.2 (95% CI: 239.8-
734.1) among the older adults and rough sleeper, respec-
tively. Old age, male and coughing symptoms were asso-
ciated with active tuberculosis. Among the older adults, 
the treatment success rates were not differed between 
ACF and PCF group, while the fatality was slightly high-
er in ACF group than PCF group (hazard ratio: 1.37, 
95% CI: 0.96-1.96).

Conclusions: Community-based screening for the hard-
to reach group in high income country was a feasible 
and yielded project. However, the ACF strategy may 
not overweigh the other vulnerability that participants 
already had and was unable to reduce the fatality. There-
fore, social supports would combine with ongoing ACF 
projects.

EP09-1079-16 Impact of decentralisation  
and strengthening paediatric TB diagnosis 
and use of short TB preventive treatment  
on childhood TB management in Cameroon 
and Uganda 
V. Delmas,1 B. Youngui Tchakounté,2 B. Ssekyanzi,3 
B.K. Tchounga,2 B. Cuer,1 D. Atwine,4 A. Kuate,5 
S. Turyahabwe,6 L. Simo,7 R. Okello,8 M. Casenghi,9 
M. Bonnet,1 CONTACT study group 1University 
Montpellier, IRD, INSERM, TransVIH-MI, Montpellier, 
France, 2Elizabeth Glaser Pediatric AIDS Foundation, 
Research Department, Yaoundé, Cameroon, 3Epicentre, 
Research Department, Mbarara, Uganda, 4Mbarara 
University fo Science and Technology and Epicentre, 
Community Health Department, Mbarara, Uganda, 
5National Tuberculosis Control Program, Case 
Management and Training, Yaoundé, Cameroon, 
6National Tuberculosis and Leprosy Program, National 
Tuberculosis Control Program, Kampala, Uganda, 
7Elizabeth Glaser Pediatric AIDS Foundation, CaP-TB 
Project, Yaoundé, Cameroon, 8Elizabeth Glaser Pediatric 
AIDS Foundation, CaP-TB Project, Mbarara, Uganda, 
9Elizabeth Glaser Pediatric AIDS Foundation, CaP-TB 
Project, Geneva, Switzerland. 
e-mail: vivien.delmas@outlook.fr

Background: The CaP-TB project strengthened paediat-
ric tuberculosis (TB) diagnosis at peripheral health care 
levels using symptom-based screening, child-adapted 
specimen collection and Xpert testing and supported 
household contact management (HCM) using 3-months 
rifampicin-isoniazid (3RH) tuberculosis preventive 
treatment (TPT). 
In Cameroon and Uganda, community-based HCM was 
added as part of the CONTACT cluster randomized tri-
al. We assessed the effect of the CaP-TB intervention on 
paediatric TB case finding and TPT management, and 
the value of adding community-based HCM.
Design/Methods: Sub-study of the CONTACT trial us-
ing a pre-post design to compare the proportion of chil-
dren among all TB cases and the TPT completion rate 
among contacts <5 years before (March 2018 to March 
2019) and during CaP-TB intervention (September 2020 
to September 2021) using facility registers data. 
During CaP-TB, 12 facilities received the CaP-TB inter-
vention alone and 12 combined with community-based 
HCM, equally distributed between countries. Compari-
sons used a General Linear Mixed Model to account for 
clustering.
Results: The proportion of children among all TB cas-
es increased from 113/2373 (4.8%) before to 276/2512 
(11.0%) during CaP-TB intervention (p<0.001): 59/1413 
(4.2%) to 74/1225 (6.0%) in Cameroon and 54/960 
(5.6%) to 202/1287 (15.7%) in Uganda. CaP-TB inter-
vention had a prominent effect in children <5 years, 
while community-based HCM had major effect in chil-
dren 5-14 years. All contacts <5 years received 6 months 
isoniazid TPT during pre-intervention and 84.2% 
(708/841) 3RH during CaP-TB intervention. TPT com-
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pletion rate increased from 58/77 (75.3%) to 798/941 
(94.9%) between the two periods: 29/38 (76.3%) to 
342/382 (89.5%) in Cameroon and 29/39 (74.4%) to 
456/459 (99.3%) in Uganda. The effect increased in sites 
with community-based HCM. (Table)
Conclusions: Decentralizing and strengthening TB di-
agnosis and using short TPT improved childhood TB 
case finding and TPT completion. Both effects increased 
when combined with community-based HCM.

EP09-1080-16 TB screening among contacts 
of bacteriologically confirmed TB patients in 
Rwanda, July 2016 to June 2019 
E. Ruseesa,1 P. Migambi,1 A. Ndagijimana,2 
1Ministry of Health, Rwanda Biomedical Centre, 
Kigali, Rwanda, 2University of Rwanda, Epidemiology 
and Biostatistics, Kigali, Rwanda. 
e-mail: ruseesa@yahoo.co.uk

Background: Although Rwanda has made substan-
tial progress in TB control, it remains a major public 
health challenge. From July 2016 to June 2019, the TB 
surveillance system reported 17,535 all-forms TB cases 
with 13,132 (75%) bacteriologically confirmed. Since 
2016, Rwanda has conducted active case finding through 
symptoms’ screening among contacts of bacteriologi-
cally confirmed TB patients at the beginning and at the 
end of TB treatment. 
We analysed the data of TB screening among contacts 
of bacteriologically confirmed TB patients to determine 
TB positivity trends among the contacts
Design/Methods: A retrospective review of surveil-
lance data from Rwanda National TB Program from 
June 2016 to July 2019 was conducted. Contact screen-
ing data are collected and reported electronically to the 
HMIS by each health facility. We extracted the contact 
screening data from HMIS and analysed the aggregated 
data. Proportions of contacts of bacteriologically con-
firmed TB patients screened for TB both at the begin-
ning and at the end of TB treatment were calculated

Results: From June 2016 to July 2019, the proportion 
of contacts screened for TB at the beginning and at 
the end of treatment was 96% (40735/42392) and 87% 
(38973/44606) respectively. The presumptive TB posi-
tivity rate at the beginning and at the end of treatment 
was 21% (8650/40735) and 11% (4342/38973) respec-
tively. Among presumptive TB cases, 4.4% (376/8650) 
and 3.2% (140/4342) were confirmed TB respectively. 
TB positivity yield among contacts at treatment initia-
tion were 0.7% (93/13338), 1.0% (132/13477) and 1.1% 
(151/13920) in 2016/2017, 2017/2019 and 2018/2019 re-
spectively.
Conclusions: Contact screening contributed to identify-
ing a significant number of TB patients in Rwanda, with 
an increasing yield from 2016 to 2019. Contact screen-
ing notification rate was ≥ 18 folds higher compared to 
the general population. This calls for the continuity and 
reinforcement of this strategy.

All sites Sites receiving CaP-TB intervention alone Sites receiving Cap-TB + community HCM 
interventions

Clusters 19 clusters including 24 facilities 10 clusters including 12 facilities 9 clusters including 12 facilities

Period Pre
n/N (%)

Post
n/N (%)

OR [95% CI],
P value

Pre
n/N (%)

Post
n/N (%)

OR [95% CI],
P value

Pre
n/N (%)

Post
n/N (%)

OR [95% CI],
P value

Proportion of children among all registered TB cases

< 15 years 113/2373
(4.8%)

276/2512
(11.0%)

2.27 [1.80 - 2.86]
<0.001

68/1288
(5.3%)

104/1179
(8.8%)

1.75 [1.27 - 2.40]
0.001

45/1085
(4.1%)

172/1333
(12.9%)

2.96 [2.10 - 4.18]
<0.001

< 5 years 41/2373
(1.7%)

143/2512
(5.7%)

3.35 [2.36 - 4.77]
<0.001

19/1288
(1.5%)

64/1179
(5.4%)

3.99 [2.38 - 6.68]
<0.001

22/1085
(2.0%)

79/1333
(5.9%)

2.81 [1.74 - 4.56]
<0.001

5 - 14 years 72/2373
(3.0%)

133/2512
(5.3%)

1.59 [1.18 - 2.13]
0.002

49/1288
(3.8%)

40/1179
(3.4%)

0.89 [0.58 - 1.36]
0.584

23/1085
(4.1%)

93/1333
(7.0%)

2.89 [1.81 - 4.62]
<0.001

TPT completion among contacts initiated on TPT with an available outcome

< 5 years 58/77
(75.3%)

798/841
(94.9%)

10.80 [4.84 - 
24.12]
<0.001

27/35
(77.1%)

272/295
(92.2%)

6.62 [1.84 - 23.82]
0.004

31/42
(73.8%)

526/546
(96.3%)

14.26 [5.35 - 
38.04]
<0.001

EP09-1079-16 Table. Paediatric TB case finding and TPT completion before and after intervention.
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EP09-1081-16 Pulmonary TB and HIV 
screening in Ethiopian prisons 
N. Beyene,1,2,3 A. Sitotaw,1 E. Telila,1 H. Gebre,1 
N. Alemu,1 K. Bobosha,4 S. Amie,5 T. Kebede,6 
A. Mohammed,7 A. Asgedom,8 L. Teferra,9 
L. Fiebig,10 1Armauer Hansen Research Institute, 
AHRI-APOPO Tuberculosis Research Project, Addis 
Ababa, Ethiopia, 2APOPO vzw, Tuberculosis Research, 
Addis Ababa, Ethiopia, 3University of Antwerp, Biology, 
Antwerp, Belgium, 4Armauer Hansen Research Institute, 
Mycobacterium Diseases Research Directorate, Addis 
Ababa, Ethiopia, 5German Leprosy and Tuberculosis 
Rehabilitation Association, Ethiopia Office, Addis 
Ababa, Ethiopia, 6German Leprosy and Tuberculosis 
Rehabilitation Association, Ethiopia office, Addis 
Ababa, Ethiopia, 7German Leprosy and Tuberculosis 
Rehabilitation Association, East Africa office, Addis 
Ababa, Ethiopia, 8Federal Prison Administration, Health 
Service Directorate, Addis Ababa, Ethiopia, 9Federal 
Prison Administration, Federal Prison Referral Hospital, 
Addis Ababa, Ethiopia, 10APOPO vzw, Tuberculosis 
Research, Morogoro, United Republic of Tanzania. 
e-mail: negussie.beyene@gmail.com

Background: The elevated prevalence of tuberculo-
sis (TB) in prison settings is attributed to overcrowd-
ing, poor nutrition, unsanitary conditions, inadequate 
health care provision, and high turnover of prisoners. 
The ubiquity of the disease in such settings poses a sig-
nificant problem for inmates, staff, and the population 
at large. We conducted TB and HIV screening in inmates 
and staff of 14 prisons across Ethiopia. 
We also assessed the utility of symptom screening 
against Xpert®MTB/RIF Ultra (Xpert) analysis of 
pooled sputum samples.
Design/Methods: Inmates and prison staff were invited 
for TB and HIV screening. TB was screened using the 
standard signs and symptoms (cough for ≥ 2 weeks, fe-
ver, night sweating, weight loss, chest pain, and loss of 
appetite) and spot sputum samples were collected from 
all regardless of the signs and symptoms. Samples were 
pooled (5:1) and analyzed by Xpert assay. HIV testing 
was conducted onsite using finger prick blood tests as 
per the national guideline.
Results: Among 24,175 invited 21,785 (90%) were en-
rolled and screened for TB. The screening yielded 89 
bacteriologically confirmed pulmonary TB cases. 
Thirty-two (36%) of the cases had either cough and/
or at least two of the other signs and symptoms while 
57 (64%) were without any signs or symptoms. The 
prevalence of newly diagnosed pulmonary TB was 
409/100,000 (95% CI: 324-494 per 100,000). 
Seventy six percent (18,423/24,175) of the participants 
were screened for HIV screening and 87 were positive. 
The prevalence of newly diagnosed HIV was 0.47% 
(95% CI: 0.46-0.48%).
Conclusions: Our finding indicated higher prevalence 
of TB in prison settings than the general population. 
We demonstrated collecting sputum samples from all 

participants, including asymptomatic, in a congregate 
setting is technically feasible and increase case findings 
compared to restricting sputum-based diagnostics to 
presumptive TB patients. 
Furthermore, pooling sputum samples prior to Xpert 
analysis saves huge resources compared to individual 
sample testing.

EP09-1082-16 Implementation of sputum 
pooling for TB active case-finding in four 
Brazilian prisons: yield, efficiency and 
resource savings 
D. Batestin,1 C. Busatto,1 A. Salindri,2 
I.B. Gonçalves Lemes,1 P.C. Pereira dos Santos,1 
E. Lemos,1 A. da Silva,3 T. Gonçalves,1,4 E. Cunha,4 
R. de Oliveira,3,5 J. Andrews,2 J. Croda,1,3,6 
1Universidade Federal do Mato Grosso do Sul, Faculdade 
de Medicina, Campo Grande, Brazil, 2Stanford University 
School of Medicine, Division of Infectious Diseases and 
Geographic Medicine, Department of Medicine, 
Palo Alto, United States of America, 3Federal University 
of Grande Dourados, Health Sciences Research 
Laboratory, Dourados, Brazil, 4Central Laboratory 
of Mato Grosso do Sul, Laboratory of Bacteriology, 
Campo Grande, Brazil, 5State University of Mato 
Grosso do Sul, Nursing Department, Dourados, Brazil, 
6Oswaldo Cruz Foundation, Campo Grande, Brazil. 
e-mail: juliocroda@gmail.com

Background: Active case finding (ACF) is recom-
mended in populations with high burden of tubercu-
losis (TB) to reduce transmission and avert morbidity. 
However, testing each individual by molecular rapid 
diagnostic tests (mRDTs) is costly, posing a barrier to 
scale-up in resource-constrained settings. Pooling mul-
tiple sputum samples and testing by mRDTs, followed 
by individual testing of positive pools, can conserve re-
sources while maintaining high sensitivity. We aimed to 
evaluate the implementation of sputum pooling in an 
ACF program.
Design/Methods: We performed ACF using sputum 
pooling in four prisons in Mato Grosso do Sul, Bra-
zil between November 2021-May 2022. All consented 
participants provided a spot sputum sample regardless 
of the presence of TB symptoms. We tested pools of 
8 sputa by Xpert MTB/RIF Ultra (Xpert), followed by 
individual testing of positive pools. Our primary study 
outcome was screening yield expressed as TB prevalence 
(%) and 95% confidence interval (CI).
Results: We screened >95% of incarcerated residents of 
four prisons (n=4564) in 61 days. Of screened individu-
als, 121 had a positive Xpert result after confirming with 
individual testing of positive pools, yielding an overall 
TB prevalence of 2.7% (95%CI 2.2-3.1). The highest TB 
prevalence was reported from the largest prison (prison 
D) with a total of 2,134 individuals screened in 24 days; 
yielding a TB prevalence of 3.8% (95%CI 3.0-4.7) (Ta-
ble 1). 
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By implementing sputum pooling method in our screen-
ing program, we used >60% fewer Xpert cartridges 
compared to individually testing all participants.

Table 1. Results from sputum pooling in a tuberculosis 
active case finding program in four prisons in Mato 
Grosso do Sul, Brazil (N=4564).

Conclusions: Pooled sputum testing enabled us to screen 
>4500 individuals in four prisons in just 61 days, yield-
ing an overall high TB prevalence (2700 per 100,000), 
while conserving mRDT costs. In settings with a high 
prevalence of TB like prisons, sputum pooling can be 
an efficient strategy for active case finding, enabling 
screening to be performed more rapidly and with fewer 
resources than individual testing.

EP09-1083-16 Implementation of  
population-wide active case-finding and 
prevention in Kiribati: Findings from the 
PEARL study pilot 
J. Hill,1 M. Hauma,2 M. Coleman,1 M. Tikataake,2 
E. Timeon,2 B. Marais,1 1University of Sydney, Sydney 
Institute for Infectious Diseases, South Tarawa, Kiribati, 
2Kiribati Ministry of Health and Medical Services, Public 
Health Services, South Tarawa, Kiribati. 
e-mail: jeremy.hill@sydney.edu.au

Background: Tuberculosis and leprosy remain major 
public health problems in Kiribati, with estimated in-
cidence of tuberculosis of 424 per 100,000 in 2021 and 
the case notification rate of leprosy being the highest in 
the world. Transmission and new case detection within 
the country is focused in the main urban area, South 
Tarawa. Despite implementation of high quality case 
management and an ongoing program of contact inves-
tigation and community outreach active case finding, 
rates have trended slightly upward in the period 2000-
2022. In response, the Kiribati Ministry of Health and 
Medical Services has formed a partnership with Univer-
sity of Sydney to deliver systematic, population-wide 
screening, treatment and prevention for TB and leprosy 
in South Tarawa – the PEARL project. A pilot of this 
intervention was completed in Nanikai village in South 
Tarawa from October to December 2022.
Design/Methods: The pilot activities included intensive 
community mobilisation efforts, household enumera-
tion, screening with CXR/CAD, symptoms, TST, and 
skin check for leprosy, facilitated referral for cases, and 
risk assessment for TPT followed by community sup-
ported treatment for those eligible. We also offered a 
single dose of rifampicin as leprosy prevention for par-
ticipants not eligible for any other rifampicin-based 
treatment.

Results: We enumerated 1252 residents of Nanikai vil-
lage, residing in 179 households. Of the 977 people 
who registered for screening, 553 (56.6%) were female, 
and 212 (21.7%) were aged <10 years. Results are sum-
marised in table 1.

Number completed 
screening

934 (95.6%)

TB cases 8 (0.86%) 2 micro confirmed, the rest clinically diagnosed 
inc EPTB

LEProsy cases 9 (0.96%) All confirmed by NLP, none micro confirmed

TST result recorded 847 (86.7%)

TST positive 126 (14.9%)

Started TPT 112 14 not started – pregnancy, high risk or refused

Completed TPT 108 4 people discontinued due to side effects

Conclusions: We conducted community-wide screening, 
treatment and prevention for TB and leprosy using best 
practices in a high-burden transmission setting, reach-
ing >80% of the eligible population, one of the first ex-
amples of this approach in the Pacific region. 
Case detection of TB and leprosy was high, and we hope 
will be the ‘high water mark’ for these diseases in Na-
nikai. Lessons learned will be applied to the scale-up 
phase for this intervention.

EP09-1084-16 TB household contacts in 
Zimbabwe, Mozambique and Tanzania 
E. Marambire,1,2 J. Mutsvangwa,1 K. Madziva,1 
L. Larsson,3 C. Khosa,4 D. Banze,4 T. Minja,5 
C. Calderwood,1,6 U. Panzner,3 N. Heinrich,3 
K. Kranzer,1,2,6 1Biomedical Research and Training 
Institute, The health research unit, Harare, Zimbabwe, 
2Ludwig-Maximilians University, Department of 
Infectious Diseases and Tropical Medicine, Munich, 
Zimbabwe, 3Ludwig-Maximilians University, 
Department of Infectious Diseases and Tropical 
Medicine, Munich, Germany, 4Instituto Nacional de 
Saúde, Instituto Nacional de Saúde, Marracuene, 
Mozambique, 5National Institute for Medical Research, 
Mbeya Medical Research Centre, Mbeya, United Republic 
of Tanzania, 6London School of Hygiene & Tropical 
Medicine, Department of Clinical Research, Faculty of 
Infectious & Tropical Diseases, London, Zimbabwe. 
e-mail: edson.marambire@lrz.uni-muenchen.de

Background: Household M.tuberculosis (Mtb) trans-
mission contributes significantly to tuberculosis (TB) 
burden. Understanding TB prevalence and prevalence 
of Mtb infection in TB-affected households may help 
design case finding and targeted prevention strategies.
Design/Methods: 2101 household contacts (HHC) (≥10 
years of age) of adults with microbiologically confirmed 
pulmonary TB were recruited into a prospective cohort 
study (ERASE-TB) across three sites (Mozambique, 
Tanzania, and Zimbabwe) between 2021 and 2023. 
Symptom screening and chest X-rays were performed, 
followed by Xpert MTB/Rif Ultra if either suggested 
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TB. Testing for Mtb infection was with interferon gam-
ma release assays (IGRA; SD Biosensor). Here we pres-
ent the baseline data.
Results: An average of 2.4 contacts per household were 
recruited. One-quarter of HHC were adolescents aged 
10–18 years. The table presents detailed characteristics 
stratified by country.
A total of 321 (15.3%) HHC were living with HIV, most 
(85.4%) of them knew their status and were taking an-
tiretroviral therapy. The proportion of HHC who drank 
alcohol, had ever smoked, worked in a mine, or travelled 
to South Africa was 33%, 8%, 3%, and 12% respec-
tively.
On screening, 355 (17%) had symptoms TB-related 
symptoms and 114 (5%) had chest X-ray findings sug-
gestive of TB. Prevalence of pulmonary TB at baseline 
was 0.7% (6 cases, 2 cases, and 6 cases from Zimbabwe, 
Mozambique, and Tanzania respectively) while preva-
lence of M.tb infection was 49%, 64% and 48% for 
Zimbabwe, Mozambique and Tanzania respectively.

Characteristics of 
household contacts

Total
n=2101
n (%)

Tanzania
n=690
n (%)

Mozambique
n=711
n (%)

Zimbabwe
n=700
n (%)

Men 795 (37.8%) 249 (36.1%) 282 (39.7%) 264 (37.7%)

Median age (IQR) 26.6
(16.7 – 41.8)

29.4
(16.4 – 43.8)

23.9
(16.4 – 39.2)

27.2
(17.0 – 41.1)

Education

None or 
primary 955 (45.5%) 503 (72.9%) 266 (37.4%) 186 (26.6%)

Secondary or 
tertiary 1146 (54.5%) 187 (27.1%) 445 (62.6%) 514 (73.4%)

SleEPing 
arrangement 
with an adult 
with TB

Different room 1482 (71%) 519 (76%) 515 (74%) 448 (64%)

Same room /
different bed 168 (8.1%) 60 (8.8%) 56 (8.0%) 52 (7.4%)

Same room / 
same bed 430 (21%) 105 (15%) 127 (18%) 198 (28%)

TB Preventive 
therapy Ever received 139 (6.6%) 46 (6.6%) 38 (5.4%) 55 (7.8%)

HIV Positive 321 (15.3%) 92 (13.3%) 119 (16.7%) 110 (15.7%)

Conclusions: While a considerable proportion of HHC 
had symptoms and/or chest X-ray findings suggestive 
of TB, less than 1% were found to have TB at baseline. 
This is despite a relatively high HIV prevalence, albeit 
mostly known and on treatment. Other modifiable risk 
factors for TB such as smoking and alcohol use were 
also highly prevalent.

EP10 TB Management from diagnosis  
to treatment 

EP10-1085-16 Assessing the burden of TB 
and readiness of healthcare facilities to 
provide TB care in NEPal: A comprehensive 
analysis 

S. Kakchapati,1 S.K. Sharma,2 A. Manandhar,3 
N.P. Shah,2 D. Dahal,2 S.C. Baral,1 1HERD 
International, Research and Innovation, Kathmandu, 
Nepal, 2National TB Control Center, Research and 
Management, Kathmandu, Nepal, 3Nepal Research 
Health Council, Research, Kathmandu, Nepal. 
e-mail: kck_sampurna@yahoo.com

Background: Tuberculosis (TB) is a significant public 
health problem in Nepal. Evaluating the burden of TB 
and the effectiveness of the healthcare system in ad-
dressing this disease is essential for implementing effec-
tive control and prevention measures. 
This study aimed to analyze the data from three differ-
ent national sources to assess the burden of TB in Nepal 
and the readiness of the healthcare system in addressing 
this disease.
Design/Methods: This study analyzed data from the 
National TB Prevalence Survey conducted in 2018-2019, 
the Nepal Health Facility Survey conducted in 2020, and 
the Integrated Health Management System (2017-2020). 
Appropriate statistical methods were used to evaluate 
the status of TB in Nepal.
Results: The National TB Prevalence Survey revealed 
that the prevalence of TB in Nepal was 301 cases per 
100,000 population. Older age groups, male gender, 
lower education status, and low wealth quintile were 
identified as risk factors for TB. 

The analysis of routine data found that the higher no-
tification rate and lower treatment success rate for TB 
were found in older age groups and male gender. The 
Nepal Health Facility Survey identified gaps in TB staffs 
and guidelines (25.16), medicine (31.9), and diagnostics 
(36.03), with an overall readiness score of 32.41. Bag-
mati and Sudurpashchim provinces had higher odds of 
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readiness score compared to the Koshi province. Hospi-
tals had higher odds of readiness score than peripheral 
health facilities.
Conclusions: This study highlights the significant bur-
den of TB in Nepal and identifies key risk factors and 
gaps in the healthcare system’s readiness to address this 
disease. The study emphasizes the need for continued 
efforts to improve TB diagnosis, treatment, and preven-
tion in Nepal, particularly among vulnerable popula-
tions. Using multiple data sources and appropriate sta-
tistical methods is essential for evaluating the burden of 
TB and assessing the effectiveness of healthcare systems 
in addressing this disease.

EP10-1086-16 Introducing new screening 
tools in TB programming: Mobile TB clinic 
implementation experiences from Uganda 
D. Tugumisirize,1,2 A. Burua,2,3 N. Modi,1,2 
L. Mukisamuzaale,2 B. Ayebazibwe,2 M. Nakawooya,2,4 
G. Amanya,2,3 A. Mulindwa,2 S. Turyahabwe,2 1Ministry 
of Health, National TB Reference Laboratory, Kampala, 
Uganda, 2Ministry of Health, National TB and Leprosy 
programme, Kampala, Uganda, 3Makerere University, 
USAID Local Partner Health Services – TB Activity, 
Infectious Diseases Institute, Kampala, Uganda, 4Makerere 
University, School of Public Health, Kampala, Uganda. 
e-mail: tdidas2013@gmail.com

Background: World Health Organization(WHO) rec-
ommends the use of highly sensitive screening and diag-
nostic approaches such as digital X-ray and Xpert MTB/
RIF-Ultra to rule out Tuberculosis (TB) among the most 
at-risk populations for TB. 
With Global Fund support, Uganda acquired 2 mo-
bile TB clinics which are trucks mounted with digital 
X-ray and computer aided diagnostic software for TB 
(CAD4TB), Genexpert machines and a consultation 
room to aid in same day TB screening, diagnosis and 
treatment initiation.
Design/Methods: From March 2022 to March 2023, we 
conducted screening of people from hot spots and high 
risk communities using mobile TB clinic as determined 
by the burden of TB disease and high risk population 
categories. A total of 160 hotspots and risk group com-
munities from 42 districts were selected based on pro-
grammatic notification data. 
We performed genexpert testing on all presumptive TB 
patients irrespective of the chest x-ray (CXR) results 
and provided same day treatment initiation for people 
with TB disease from the nearest health facility.
Results: A total of 18,471 people were screened using 
digital X-ray, 6% (1,124) had abnormal CXR (CAD4TB 
score ≥ 50% or radiological features suggestive of TB). 
Among people screened with X-ray, 28% (5,182) were 
able to provide an appropriate sample for Xpert MTB/
RIF-Ultra testing and 77%(3,986/5,182) were tested 
with Xpert. The overall TB yield among general-popu-

lation was 2% (397/18,471). High TB yield was observed 
among fisher-folks (5%) and prison-inmates (4%) re-
spectively. Of the diagnosed TB cases, 53% (211/397) 
had bacteriological confirmation by genexpert, 84% 
(334) had same day TB treatment initiation.

Com-
munity 
setting

No. 
Screened 

with 
digital 
X-ray

No. 
abnormal 

CXR

No. samp-
le referred 

to the 
Labora-

tory

No. samp-
les tested 

with 
genexpert

No. 
diagnosed 

with TB 
(P-CD + 
P-BC)

No. 
Bacterio-
logically 

confirmed 
(P-BC)

No. star-
ted on TB 
treatment 
same day

TB yield 
in general 
population

Fisher 
folks 662 40 364 319 34 31 15 5%

Unifor-
med 
people

5,268 186 735 210 83 24 79 2%

Prisons 229 20 99 57 9 6 9 4%

Market 
Places 1,049 77 453 317 24 15 11 2%

Health 
Camps 1,473 244 648 410 41 28 38 3%

Schools 913 44 290 290 17 14 15 2%

Other 8,877 513 2,593 2,593 189 93 167 2%

Total 18,471 1,124 5,182 3,986 397 211 334 2%

Conclusions:     The mobile TB clinics are effective tools 
for same day TB screening, diagnosis and treatment ini-
tiation. We recommend National TB programs to adopt 
this innovative strategy for active TB case finding in the 
most at-risk populations to archive the global target of 
ending TB by 2030.

EP10-1087-16 Methodologies for care 
pathway analysis for TB and related diseases: 
A methodological review 
C. Oga-Omenka,1,2 N. Aguilera Vasquez,2 L. Huria,2 
R. Das,2 A. Sassi,2 K. Saqib,1 D. Ku,1 M. Pai,3,2 
1University of Waterloo, School of Public Health Sciences, 
Waterloo, Canada, 2Research Institute of the McGill 
University Health Centre, McGill International TB Centre, 
Montreal, Canada, 3McGill University, School of 
Population and Global Health, Montreal, Canada. 
e-mail: Charity.oga-omenka@uwaterloo.ca

Background: The World Health Organization estimates 
over 4 million people with tuberculosis (TB) went undi-
agnosed or unreported to national TB programs in both 
2020 and 2021. People with TB experience significant 
challenges in accessing testing and diagnostic services, 
particularly in high-burden low- and middle-income 
countries. Researchers have used several methodologies 
to describe care-seeking pathways from the perspectives 
of people affected by TB and their care providers, and 
each approach has strengths and limitations. 
At their core, these methodologies seek to answer these 
questions: why, how, and where in their care trajectories 
do patients miss or find standard care?
Design/Methods: We conducted a methodological re-
view of the literature to identify and analyze relevant re-
search methods used to describe care-seeking pathways, 
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including symptom recognition, diagnosis, and treat-
ment. Guided by expert consultations, we extracted and 
organized key concepts, variables, and relationships to 
form a comprehensive framework aimed to aid future 
research.
Results: 21,222 articles were identified, 254 underwent 
full-text review and 61 studies were included. Most stud-
ies (56.3%) took place in central and southeast Asia and 
were on TB care pathways (76.6%). More than half of 
studies were quantitative (67.2%) and used in-depth, 
semi-structured or structured questionnaires (73.4%) 
for data collection. Most TB studies included informa-
tion on number of provider encounters and type and 
sector of the providers visited. Alignment of services 
was less commonly explored in the included papers. Few 
studies included information on pathways to treatment.

Figure. Pathway to care - conceptual framework.

Conclusions: The wide range of methodologies used to 
determine and describe care-seeking pathways results 
in difficulty comparing across settings and time points. 
Our review presents a conceptual model that compre-
hensively encompasses and defines the distinct terms re-
lated to care-seeking pathways. 
This model can be useful for researchers and interven-
tion developers in identifying bottlenecks along the care 
pathway and designing appropriate measures and pro-
grams to optimize healthcare for patients.

EP10-1088-16 Using care cascade analysis 
to identify gaps in drug-resistant TB case-
finding in Anambra State, south-east Nigeria 
U. Chukwulobelu,1 A. Chuwkuma,2 
O. Chijioke-Akaniro,3 E. Ubochioma,2 C. Ohikhuai,4 
N. George,1 1Anambra State Tuberculosis and Leprosy 
Control Programme, Program, Awka, Nigeria, 2National 
Tuberculosis and Leprosy Control Programme, Program, 
Abuja, Nigeria, 3National Tuberculosis and Leprosy 
Control Programme, Monitoring and Evaluation, Abuja, 
Nigeria, 4Viamo Inc., Programs, Abuja, Nigeria. 
e-mail: ugoo.chukwulobelu@gmail.com

Background and challenges to implementation: Nigeria 
is estimated to have about 15,000 multi-drug resistant/ri-
fampicin-resistant tuberculosis (MDR/RR-TB) in 2021 
with only about 20% notified same year leaving a gap of 
80%. Anambra state has been implementing interven-

tions aimed at contributing to closing the notification 
gap in the country. The aim of this study is to demon-
strate how cascade of care can be used to identify gaps 
in drug resistant TB (DRTB) case finding.
Intervention or response: This study is a retrospective 
analysis of routine surveillance data covering the period 
of 2020 to 2022. The routine data are aggregated from 
the national TB programme recording tools used in 
the health facilities. The data was extracted into Excel 
which was used for the analysis.
Results/Impact: Figure 1 below shows a summary of the 
three years DRTB cascade analysis. All 359 presumed 
DRTB cases were tested, 140 (39%) were confirmed 
positive, and 66% started on 2nd line anti-TB medicine. 
73% of the patients who started treatment were initi-
ated in the community and 27% in the treatment center. 
The treatment success rate among the 2020 cohort was 
88%.
The analysis shows that there are no gaps in identifying 
presumptive DRTB cases, testing or case holding. The 
gap is in enrollment of confirmed cases. Interventions 
geared towards ensuring all diagnosed DRTB cases are 
placed on treatment should be the priority of the state 
TB programme.

Figure 1. Anambra state DRTB cascade analysis 2020 
to 2022.

Conclusions: The cascade of care analysis is a model 
that should be adopted in the TB programme. It has 
been proven to assist in identifying bottlenecks along 
the cascade of care. Further research is however needed 
to identify reasons for the observed enrolment gaps in 
the state.
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EP10-1089-16 Improving documentation  
and rEPorting of TB screening at a tertiary 
facility in Uganda 
K. Shamim,1 B. Joseph,1 M. Rita,2 Z. Stella,3 S. Fred,4 
K. Charles,1 1Ministry of Health, Kiruddu National Referral 
Hospital, Kampala, Uganda, 2Infectious Disease Institute, 
Makerere University, Health System Strengthening, 
Kampala, Uganda, 3Infectious Disease Institute, Makerere 
University, Research, Kampala, Uganda, 4Makerere 
University Joint Aids Program, Medicine, Kampala, Uganda. 
e-mail: meemkatusabe@gmail.com

Background and challenges to implementation: Screen-
ing patients who present at outpatient clinics for signs 
and symptoms of TB is critical in early TB diagnosis 
and attainment of the WHO’s End TB target which 
aims to diagnose 90% of incident TB cases in all high 
TB burden countries.
In Uganda, screening for TB at outpatient clinic remains 
suboptimal at below 70%. At Kiruddu National Refer-
ral Hospital, located in Uganda’s capital city (Kampala) 
only 38% of all patients attending the outpatient clinic 
were screened for TB in August 2023. This was partly 
attributed to poor usage of national reporting tools by 
the assigned community volunteers.
Intervention or response: The community volunteers 
were oriented on the use of national reporting tools 
(registers and forms) used to record and report the TB 
screening process. A team lead was selected and assigned 
to supervise and monitor TB screening and recording at 
different hospital entry points daily and periodically 
compile and submit TB screening reports to the data of-
ficer for verification and reporting.
Results/Impact: The proportion of persons screened for 
TB in the outpatient clinics improved from 38% in Au-
gust 2022 to 92% in February 2023 (Graph 1). Further, 
the number of TB cases identified and registered within 
the same period also improved. 
 

Conclusions: Task shifting helps to address human re-
source gaps and promotes achievement of good outputs, 
but enhancing knowledge and skills of community vol-
unteers on the tasks assigned is very important.

EP10-1090-16 India’s differentiated TB  
care guidance: Is it feasible to implement  
and act upon? 
H.D. Shewade,1 A. Frederick,2 M. Kalyanasundaram,1 
P. Ravichandran,1 S. Lokesh,1 G. Kiruthika,1 
K.V. Suma,3 S. Aarthi,2 T.S. Selvavinayagam,4 
C. Padmapriyadarshini,5 R. Ramachandran,3 
M.V. Murhekar,1 1ICMR-National Institute of 
Epidemiology (ICMR-NIE), Department of Health 
Research, Chennai, India, 2State TB cell, Government of 
Tamil Nadu, Chennai, India, 3The WHO Country Office 
for India, WHO, Chennai, India, 4Directorate of Public 
Health and Preventive Medicine, Government of Tamil 
Nadu, Chennai, India, 5ICMR-National Institute for 
Research in Tuberculosis, ICMR-NIRT, Chennai, India. 
e-mail: deviprabha28@gmail.com

Background: In January 2021, India’s national 
tuberculosis(TB) elimination programme recommended 
severity assessment using 16 indicators (comprehensive 
assessment using history, general condition including 
anthropometry, vitals, testing for HIV and Diabetes, 
complete blood count and chest radiograph) for all TB 
patients at diagnosis. 
Patients with a total composite score more than one or 
emergency criteria were eligible for referral and inpa-
tient care (admission in facility with high dependency or 
intensive care unit if total score more than three). 
This guidance is yet to be implemented statewide any-
where in India. Even in ideal settings, we wanted to 
know how many would be assessed and eligible for in-
patient care?
Design/Methods: In this cross-sectional study, for a pe-
riod of one month (June 5 and July 5, 2022), we intended 
to comprehensively assess all adults (≥ 15 y) with TB 
(drug-sensitive) notified from eight select public teach-
ing hospitals (tertiary care facilities) in Tamil Nadu, a 
southern Indian state.

Figure. Scoring system for referral for inpatient care* 
for people with TB based on January 2021 technical 
guidance on differentiated TB care in India.
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Results: Among 557 notified, 399 (71.6%) were compre-
hensively assessed. Among 399, a total of 246 (61.7%) 
were eligible for inpatient care: i) 114 (28.6%) had a to-
tal score of two or three ii) 114 (28.6%) more than three 
and iii) 18 (10.5%) had a total score of zero or one with 
presence of emergency criteria.
Conclusions: Even in facilities with clinical and diag-
nostic capacity and in study settings (not routine opera-
tional settings), only seven in ten adults were compre-
hensively assessed. 
This appears impractical to implement for all TB pa-
tients, many of them are diagnosed in primary and sec-
ondary level facilities. Among those assessed, seven in 
ten were eligible for inpatient care. 
Therefore, this is also impractical to act upon. This sup-
ports Tamil Nadu’s differentiated TB care strategy to 
introduce an ‘easy to use and interpret’ triage tool fol-
lowed by referral, comprehensive assessment, and inpa-
tient care of eligible patients.

EP10-1091-16 Improving enrolment of 
diagnosed drug-resistant TB patients 
through social media and networking 
platform in Osun State, Nigeria 
A. Adekunle,1 A. Agbaje,1 O. Daniel,1 C. Mensah,1 
D. Gbadamosi,2 O. Olaosun,2 C. Anyaike,3 
V. Babawale,3 R. Eneogu,4 D. Nongo,4 1Institute of 
Human Virology Nigeria (IHVN), Prevention, Care and 
Treatment (PCT), Abuja, Nigeria, 2Osun State Tuberculosis 
Leprosy and Buruli Ulcer Control Programme, MOH, 
Osogbo, Nigeria, 3National Tuberculosis Leprosy and Buruli 
Ulcer Control Programme, Federal MOH, Abuja, Nigeria, 
4USAID Nigeria, Office of TB/HIV, Abuja, Nigeria. 
e-mail: adekola.adekunle@yahoo.com

Background and challenges to implementation: Drug 
resistant tuberculosis (DR-TB) is undoubtedly a huge 
challenge in the control of tuberculosis. In 2021, there 
was an estimated multidrug resistant/rifampicin resis-
tant tuberculosis (MDR/RR-TB) case burden of 450,000 
worldwide. Nigeria is one of the countries with high es-
timated DR-TB burden where estimated proportion of 
MDR/RR-TB among new TB cases is 2.5% and 19% 
among previously treated TB cases. Osun state is one of 
the states with high burden of DR-TB cases in Nigeria 
with over 100 cases diagnosed in a quarter. 
The proportion of diagnosed DR-TB patients that start 
treatment each quarter is low (as low as 23%) posing 
great danger of disease transmission within the commu-
nity and increasing risk of death for the patient.
Intervention or response: The USAID TB LON 3 project 
implemented through the Institute of Human Virology 
Nigeria (IHVN) and other partners in collaboration 
with the state tuberculosis control programme put in 
place the following strategies to close the DR-TB enroll-
ment gap:
1. Line listing, sorting and mapping of diagnosed DR-
TB patients per quarter.

2. Creation of social media/networking platform via 
mobile phone devices to include all health workers 
where these DR-TB patients were diagnosed.
3. Early retrieval and dissemination of positive DR-TB 
results to the health workers via the social media plat-
form.
4. Prompt, intense tracking and close follow-up of all di-
agnosed DR-TB cases by the state DR-TB focal person, 
local government tuberculosis supervisors (LGTBLS), 
facility directly observed treatment (DOT) officers, 
community volunteers (CVs).
5. Provision of technical support in DR-TB care and 
provision of transportation and nutritional support to 
patients to motivate their willingness to access treat-
ment.
Results/Impact: The enrollment rate increased from 
23% in first quarter of 2022 to 83% in fourth quarter 
of 2022.

Conclusions: Use of social media and networking plat-
form for prompt result dissemination and tracking can 
improve enrollment of diagnosed DR-TB patients.

EP10-1092-16 Determinants of initial  
loss to follow-up among notified persons 
with TB in India 
R. Kumar,1 M. Parmar,2 K. Rade,2 S. Chauhan,2 
H. Solanki,2 P. Ravanan,2 1Central TB Division, 
Ministry of Health & Family Welfare, Government of 
India, New Delhi, India, 2World Health Organization, 
Communicable Diseases, New Delhi, India. 
e-mail: pirabur@rntcp.org

Background: India’s National TB Elimination Pro-
gramme (NTEP) achieved highest ever TB-notification 
(2.4 million) in 2022. Digital tracking and tracing of no-
tified persons-with-TB are possible almost on real-time 
in Ni-kshay (India’s case-based web-based TB surveil-
lance system). We conducted this study on determinants 
of initial loss-to-follow-up (LTFU) – among persons-
with-TB notified but not initiated on TB treatment.
Design/Methods: This is a retrospective data analysis 
of TB-notification cohort of 2021 available in Ni-kshay.
Results: Out of 2.07 million person-with-TB notified in 
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2021, 96.2% (1.99 million) were initiated on treatment 
and 3.8% (78,329) were initial LTFU. Male (63.9%), 
Age group 15-44 years (53.4%), public sector (81.4%) 
and new-TB type (88.1%) were the major demographic 
indicators for initial LTFU. The reasons for initial LTFU 
were refusal for treatment (9.5%), untraceable due to 
incorrect address (16.9%) or migration (5.8%), died 
before treatment initiation (14%) and not evaluation 
(53%).

# Indicator
Person-with-TB 

notified to health 
system

%

1 Drug-suscEPtible TB (DSTB) notified at diagnosis 2,071,818

2
Initial lost-to-follow-up (LTFU) - person-with-TB 
diagnosed and notified but could not initiated on 
treatment

78329 3.8%

3 Of 2, Males 50040 63.9%

4 Of 2, Age group 15-44 years 41864 53.4%

5 Of 2, Notified from public sector 63783 81.4%

6 Of 2, New-TB type 68986 88.1%

7

Reasons for Initial LTFU

7a. Treatment refusal; 7b. Untraceable due 
to incorrect address; 7c. Untraceable due to 
migration; 7d. Died; 7e. Could not be evaluated

7434 (9.5%); 13234 (16.9%); 
4572 (5.8%); 10976 (14%); 

42113 (53.8%)

Table: Determinants of  initial lost-to-follow-up.

Conclusions: Most reasons for initial LTFU are modifi-
able. Post-notification counselling is critical intervention 
for addressing the challenges such as refusal, incorrect 
address, and migration. High death rate even before ini-
tiation of treatment could be averted by early detection 
and introduction of innovative differentiated TB care 
at notification. The ‘not evaluated’ is a data entry issue 
and could be resolved with monitoring and feedback for 
updating Ni-kshay.

EP10-1093-16 STAMP: leveraging technology 
to monitor treatment adherence and 
empowering people affected with TB 
A. Trivedi,1 A. Krishna,2 S. George,3 D. Sarkar,4 
V. Dessai,5 G. Sharma,6 B. Shree,1 1German Leprosy 
and TB Relief Association, India, Public Health, Delhi, 
India, 2Sundaram Medical Devices Pvt Ltd, 
Finance/ Business Development, Chennai, India, 
3German Leprosy and TB Relief Association, India, 
Public Health, Chennai, Tamil Nadu, India, 4German 
Leprosy and TB Relief Association, India, Public Health, 
Kolkata, West Bengal, India, 5German Leprosy and TB 
Relief Association, India, Public Health, Bhopal, Madhya 
Pradesh, India, 6German Leprosy and TB Relief Association, 
India, Public Health, Gurugram, Haryana, India. 
e-mail: archana.trivedi@glraindia.org

Background and challenges to implementation: India’s 
TB incidence is 210/100,000 population (2021), com-
pared to baseline 256 (2015); it is vital to strengthen 
treatment adherence. Support for Treatment Adherence 

to Medication protocol (STAMP) is an integrated sys-
tem of smart hardware dispenser & server backend that 
addresses privacy, cost & capacity issues of program. It 
uses both dispenser (on-time alert) & patient’s mobile 
phone (SMS & automated voice calls) to remind taking 
medicine, draws in social support network to assist in 
adherence to treatment, alerts healthcare worker (HCW) 
to potential issues & automatically assures health sys-
tem of medication treatment adherence. STAMP has an 
escalation protocol that sends reminders to patient in 
the event medication is not dispensed. If patient has not 
dispensed their medications despite reminders, HCW is 
notified to ensure timely follow-up.
Intervention or response: In February 5 2023, pilot of 
STAMP started with people with TB in trucker & allied 
population in three locations – Jaipur, Lucknow & Gu-
rugram in India. Training session for HCWs on STAMP 
was conducted & HCWs in turn created awareness 
amongst patients and educated them on use of STAMP. 
This played critical role in overcoming initial reluctance 
in adopting new technology that was expressed by some 
patients.
Results/Impact: Medication adherence within pilot 
population was observed 97% - 99%(includes on-time 
and delayed medications) in first two months. In addi-
tion to reducing time spent on daily checks & follow-up 
via phone calls by HCWs. STAMP has allowed HCWs 
to quickly identify patients who required additional sup-
port.

Figure. Medication adherence amongst STAMP users 
monitored by GLRA.

Conclusions: STAMP provides an accurate and detailed 
data set of medication adherence amongst patients, and 
allows TB program to identify and assist patients who 
are unable to adhere to medication more effectively. 
STAMP has potential to help health programs improve 
effectiveness of patient treatment across disease modali-
ties, specifically in those requiring patients to take medi-
cations consistently for an extended period.
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EP10-1094-16 Patient and provider 
accEPtability of digital adherence 
technologies for TB treatment in Ethiopia 
Z. Shewamene,1 L. De Groot,2 T. Letta,3 A. Bedru,4 
D. Jerene,2 T. Abdurhman,4 D. Gadissa,4 M. Belachew,4 
A. Shiferaw,4 K. Fielding,5 A. Tadesse,1 1London School 
of Hygiene and Tropical Medicine, Infectious Disease 
Epidemiology, Addis Ababa, Ethiopia, 2KNCV Tuberculosis 
Foundation, Division of TB Elimination and Health Systems 
Innovation, The Hague, Netherlands, 3Ethiopian Ministry 
of Health, National Tuberculosis Control Program, Addis 
Ababa, Ethiopia, 4KNCV Tuberculosis Foundation, KNCV 
Tuberculosis Foundation - Ethiopia, Addis Ababa, 
Ethiopia, 5London School of Hygiene and Tropical 
Medicine, Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: zeedshow@gmail.com

Background: Among TB patients, digital adherence 
technologies (DATs) have the potential to increase medi-
cation adherence by overcoming the challenges of direct-
ly observed therapy: allowing patients greater freedom 
to self-manage and participate in their own care, reduce 
financial burdens and restore autonomy and dignity. 
Our aim was to understand the acceptability of DATs 
from patient and provider perspectives, within an ongo-
ing cluster-randomized trial of the Adherence Support 
Coalition to End TB study in Ethiopia.
Design/Methods: In-depth qualitative interviews were 
conducted with TB patients (n=33) and TB care provid-
ers (n=20) between March 2022-February 2023. Partici-
pants were purposively selected from 10 health facilities 
implementing DAT interventions (smart pillboxes and 
SMS labels). Data-driven thematic analysis was con-
ducted using NVivo software to identify themes, con-
ceptual categories, commonalities and differences in 
responses.
Results: DATs were highly acceptable to both patients 
and TB care providers. Three themes were identified 
capturing the reasons for DATs acceptance. First, DATs 
were seen to improve TB treatment adherence by reduc-
ing patients’ burden of daily health facility visits and 
allowing more flexibility in terms ‘when and where’ to 
take medications. 
Providers reported DATs reduced workload and the 
chance of work-related TB exposure. Second, patients 
and providers considered DATs improving patient-pro-
vider relationships, creating a means for better bi-direc-
tional communication opportunity. 
Finally, while both patients and providers were con-
cerned about the technical complexity of DATs use (be-
fore the intervention was started), practically they found 
them simple and user-friendly across the implementa-
tion phase. Patients reported few negative issues which 
included reminder delays due to network and electricity 
interruptions.
Conclusions: Our study highlights that DATs are highly 
acceptable to both patients and providers. The findings 
will have important implications for future policy and 

practice by contributing evidence to support the adop-
tion of DATs in TB care, which have a potential to over-
come the challenges of DOT.

EP11 Effectiveness of TB screening 

EP11-1095-16 Spectrum of TB disease  
and treatment outcomes in a mobile 
community-based, active case-finding 
programme in yogyakarta Province, 
Indonesia 
N.R. Ananda,1 B. Dwihardiani,2 
B. Weri Yolanda Nababan,2 A. Hidayat,2 
R. Triasih,3 G. Chan,4 P. du Cros,4 1Universitas Gadjah 
Mada, Internal Medicine, Yogyakarta, Indonesia, 
2Universitas Gadjah Mada, Centre for Tropical Medicine, 
Faculty of Medicine, Public Health and Nursing, 
Yogyakarta, Indonesia, 3Universitas Gadjah Mada, 
Paediatric Department, Faculty of Medicine, Public Health 
and Nursing, Yogyakarta, Indonesia, 4Burnet Institute, 
Tuberculosis Elimination and Implementation Science 
Working Group, Melbourne, Australia. 
e-mail: nur.rahmi@mail.ugm.ac.id

Background: The World Health Organization recom-
mends using chest X-ray (CXR) in Active case finding 
(ACF) to improve case detection. 
The aim of this study was to describe the spectrum of 
TB disease diagnosed through a mobile community 
based ACF program in Yogyakarta and compare out-
comes between groups of active TB disease defined by 
bacteriological and symptom status.
Design/Methods: This was a prospective cohort study. 
We included people who attended TB screening in an 
ACF screening program in Yogyakarta between January 
1st, 2021 to June 30th, 2022. All eligible participants above 
10 years old underwent CXR and symptom screening. 
We defined 4 groups representing the active TB spectrum 
based on clinical and bacteriological findings as follows: 
Group 1: symptomatic, bacteriologically confirmed TB; 
Group 2: symptomatic, not bacteriologically confirmed; 
Group 3: asymptomatic, bacteriologically confirmed 
TB; 
Group 4: asymptomatic, not bacteriologically con-
firmed. 
Subclinical TB was defined as group 3 and group 4, as-
ymptomatic whether bacteriologically confirmed or not. 
Treatment outcomes data were obtained from the na-
tional program TB database.
Results: 47,735 people attended the ACF program 
in two districts. The yield of TB disease was 0.86 % 
(393/45,938). There were 217 symptomatic cases, of 
whom 72 (33.2%) were bacteriologically confirmed 
(Group 1) and 145 (66.8%) were not bacteriologically 
confirmed (Group 2). 
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There were 176 asymptomatic cases, of whom 52 
(29.5%) bacteriologically confirmed (Group 3) and 124 
(70.5%) were not bacteriologically confirmed (Group 
4). Overall treatment success was 70.7% with high loss 
to follow up 10.9% and not evaluated 17.1%. In mul-
tivariate analysis there was no difference on treatment 
outcomes between groups.
Conclusions: CXR use in TB ACF programs is impor-
tant, since it may increase TB notifications rates, with 
a high proportion of subclinical TB. Linkage to care in 
ACF program is also important to increase successful 
treatment outcomes.

EP11-1096-16 Quality of active case-finding 
for TB in India: How we are faring at the 
district, state and national levels 
H.D. Shewade,1 K. G.,1 P. Ravichandran,1 S. Iyer,2 
A. Chowdhury,2 J. Kathiresan,1 A.N. Shah,3 
V. Roddawar,4 S.K. Mattoo,5 K. Rade,2 R. Rao,5 
M.V. Murhekar,1 1ICMR-National Institute of 
Epidemiology (ICMR-NIE), Department of Health 
Research, Chennai, India, 2Office of the World Health 
Organisation (WHO) Representative to India, WHO 
Country Office, New Delhi, India, 3Health Office, 
USAID India, New Delhi, India, 4John Snow India Private 
Ltd, JSI, New Delhi, India, 5Ministry of Health and Family 
Welfare, Central TB Division, New Delhi, India. 
e-mail: kiruthikabiostat@gmail.com

Background: Since 2017, India is implementing active 
case finding (ACF) for TB among marginalised and 
vulnerable (high-risk) populations. Its impact will 
depend on the scale, frequency, and choice of high-risk 
populations. ACF will be effective if two ACF cycles are 
implemented in a year (high-risk populations screened 
twice) with acceptable ACF quality indicators.
Design/Methods: In this descriptive study using 
aggregate programme data from each ACF activity in 
2021, we calculated three TB ACF quality indicators at 
national, state and district level: percentage population 
screened (at least 10%), percentage tested among 
screened (at least 4.8%) and percentage diagnosed 
among tested (at least 5%). We also calculated the 
number needed to screen (NNS ≤1538, total screened 
divided by total diagnosed).
Results: Most of the states and districts implemented 
one ACF cycle (aimed to cover the high-risk populations 
once). When aggregated at the national level, for one 
ACF cycle, 9.3% population was screened, 1% of 
the screened were tested and 3.7% of the tested were 
diagnosed as TB. The NNS was 2824. None of the 36 
states or 768 districts met all the three TB ACF quality 
indicators’ cut-offs. Two states, namely Arunachal 
Pradesh and Tripura and 36 districts met the NNS cut-
off with percentage population screened 5.0-9.9%. 
By high-risk populations at national level, the NNS 
was consistently good (≤1538, even lower than 770 in 
some instances) for ACF in institutional facilities and 

poor (far higher than the cut-off) for population-based 
groups. Data was not consistently available to calculate 
the extent of high-risk populations covered, percentage 
of presumptive TB among screened and percentage 
tested among presumptive.

Figure. District map of  India depicting the various TB 
ACF quality indicators (first cycle), 2021.

Conclusions: In 2021, India did not implement one ACF 
cycle with acceptable ACF quality indicators. As we gear 
up to achieve the SDG 2030 TB targets, these ACF qual-
ity indicators will act as baseline for future analyses.

EP11-1097-16 Comparing effectiveness  
of TB screening methods for diagnosing 
TB disease among household contacts in 
Karachi, Pakistan 
M.R. Jaswal,1 H. Hussain,1 S. Khowaja,1 
A.J. Khan,1 A.A. Malik,1 1Interactive Research & 
Development, Global Health, Karachi, Pakistan. 
e-mail: maria.jaswal@ird.global

Background: Household contacts of TB patients are 
considered a high-risk group for developing TB disease. 
The preferred screening method for contact screening in 
LMICs is verbal symptoms screening as it is cheaper and 
quicker. 
We compared the effectiveness of verbal symptoms 
screening and chest X-ray screening in diagnosing TB in 
household contacts.
Design/Methods: We implemented programmatic man-
agement of household contacts of TB patients in Ka-
rachi, Pakistan from January-2018 to December-2019. 
Household contacts underwent chest x-ray, TB-PCR 
testing (if able to produce sputum) and medical assess-
ment by clinician including symptoms screening, physi-
cal exam, and medical history. 
We report the results of sensitivity/specificity analysis 
when using chest x-ray or verbal symptoms screen or 
combination of both as TB screening method.
Results: We evaluated 7,422 household contacts for TB 
disease, of which 365(4.9%) were diagnosed with TB. 
When used alone, verbal symptoms screening was able 
to identify 304 patients while chest X-ray identified 
283 patients with the disease each respectively missing 
61(16.7%) and 82(22.4%) patients with the disease. 
However, using a combination of verbal symptoms 
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screening and chest x-ray identified 342 patients with 
a sensitivity of 93.7% (95%CI:90.6-95.9) missing only 
23(6.3%) patients with the disease.

Table. Performance characteristics of  TB screening 
methods for household contact screening.

Conclusions: TB household contact screening is an im-
portant strategy in finding missing TB patients. Using 
the conventional verbal symptoms screening method 
is likely to miss TB disease in contacts while combin-
ing it with a chest x-ray improves the disease yield in 
household contacts. Programs should incorporate chest 
X-rays as part of TB contact screening practice as rul-
ing out TB disease is the first step in the TB prevention 
treatment cascade which has a monumental role in the 
EndTB strategy.

EP11-1098-16 Population-level assessment 
of transmissibility of drug-resistant TB in 
southern Taiwan 
C.-Y. Wu,1 T.R. Ioerger,2 C.-Y. Chiang,3 C.-H. Lee,4 
J.-N. Lin,5 S.-J. Lee,6 P.-L. Lu,7 H.-H. Lin,1 1National 
Taiwan University, Institute of Epidemiology and Preventive 
Medicine, Taipei, Taiwan, 2Texas A&M University, 
Department of Computer Science, Texas, United States of 
America, 3Taipei Medical University, College of Medicine, 
Taipei, Taiwan, 4Chang Gung Memorial Hospital, 
Department of Internal Medicine, Kaohsiung, Taiwan, 
5I-Shou University, E-Da Hospital, Kaohsiung, Taiwan, 
6Kaohsiung Veterans General Hospital, Department of 
Internal Medicine, Kaohsiung, Taiwan, 7Kaohsiung Medical 
University, College of Medicine, Kaohsiung, Taiwan. 
e-mail: jenny1004wu@ntu.edu.tw

Background: Previous studies have suggested that the 
acquisition of drug resistance in tuberculosis (TB) may 
be associated with reduced virulence and transmissibil-
ity. However, the evidence on the transmissibility associ-
ated with specific mutations has been diverse.
Design/Methods: We used whole genome sequencing to 
analyze a total of 3,097 TB cases, accounting for 82% of 
all notified cases between January 2019 and September 
2022 in Kaohsiung City, Taiwan. After defining clustered 
cases based on SNP distance from any other strains, we 
estimated clustering rate by resistance status to assess 
the fitness cost. The resistance status for the four main 
TB drugs (Isoniazid, Rifampicin, Ethambutol, Strepto-
mycin) was identified using known resistant-conferring 
mutations.
Results: Applying the threshold of 5 SNP, we found that 
487 cases (15.7%) were clustered. Cases with genotypic 
resistance to any of the four drugs had a lower cluster-
ing rate with susceptible cases (11.1% vs 16.6%, p-val-
ue=0.003). When stratified by mono-resistance to each 
drug, the clustering rates were all lower than those of 

susceptible ones but were not significant. However, Hr-
TB (isoniazid resistant and rifampicin susceptible) had 
a significantly lower clustering rate (9.5%) compared to 
drug-susceptible strains. On the other hand, MDR-TB 
showed a similar rate of clustering (16.7%) with suscep-
tible cases. 
Moreover, among the clustered MDR-TB cases, five out 
of six (83.3%) harbored known compensatory muta-
tions on rpoC gene, which was significantly higher than 
non-clustered MDR-TB cases (30.8%). 

Figure. Clustering rate by resistance status.

Conclusions: This study was the first to explore the 
transmissibility of drug-resistant TB using whole ge-
nome data within a population-based design in Tai-
wan. 
The findings revealed potential fitness costs associated 
with drug resistance in TB. To gain a comprehensive un-
derstanding of fitness costs as a crucial determinant of 
drug resistance transmission and future trends in tuber-
culosis burden, further analysis is needed, particularly 
in relation to diverse gene mutations and strain lineages.

EP11-1099-16 Estimated reductions in TB 
prevalence following population-wide 
screening 
A. Richards,1 K. Horton,1 N. McCreesh,1 R. Houben,1 
1London School of Hygiene and Tropical Medicine, 
Infectious Disease Epidemiology, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: alexandra.richards@lshtm.ac.uk

Background: Population-wide x-ray screening for tuber-
culosis disease was used until the 1970s when symptom 
screening was recommended as more cost-effective. 
With the development of new screening tests and the un-
derstanding of the spectrum of disease, we investigated 
if symptom screening was still the most effective method 
for detecting disease, infectious or non-infectious.
Design/Methods: We created a transmission model 
of tuberculosis with progression from infection to the 
spectrum of disease and constant background symp-
tom screening. We simulated three rounds of popula-
tion-wide screening, with either Xpert MTB/RIF alone 
or screening tests (one of symptoms, C-reactive protein 
(CRP), blood-biomarkers, or X-ray) followed by Xpert 
confirmation, and compared outcomes to the same 
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population with no additional interventions. We mea-
sured the reduction in prevalence of infectious (subclin-
ical and clinical) disease from a baseline of 500/100,000, 
and numbers of false-positive and false-negative diag-
noses.
Results: Xpert-only screening, with treatment for all 
people who test positive, was the most effective method 
to reduce prevalence (44.7% reduction after three years 
[95% confidence interval, 35.8-54.4]). 
Screening with digital x-ray followed by a confirmatory 
Xpert reduced prevalence by less (by 39.6% [31.3-49.6]) 
but reduced the number of people without infectious 
disease who received treatment by 83%. 
Xpert-only screening missed 5.8% [1.9-10.5] of op-
portunities to detect infectious disease compared to the 
range of other screening tests from x-ray (9.7% [4.9-
14.8] missed) to CRP (69.4% [65.6-73.2] missed). 
For individuals with non-infectious disease (between 
initial infection and subclinical disease), 95% [91-100] 
were excluded from treatment following Xpert confir-
mation.
Conclusions: Population level screening paired with 
a confirmatory Xpert can detect more people with in-
fectious disease than passive symptom screening alone 
which could enable more people to be treated earlier. 
This will not only reduce prevalence and transmission, 
but likely also post-TB sequelae. Consideration needs to 
be given to the diagnostic and treatment pathways for 
individuals with non-infectious disease.

EP11-1100-16 Using a grid model approach 
and active case-finding data to predict risk 
of TB at the community level in Pakistan: 
Experience and challenges 
A. Werle van der Merwe,1 M. Potgieter,1 
C. Mergenthaler,2 J. Mathewson,2 V. Meurrens,3 
S. Hashmi,4 R. Fatima,5 A. Latif,6 H. Mohammad 
Tahir,7 1EPCON, Data Science, Cape Town, South Africa, 
2KIT Royal Tropical Institute, Center for Applied Spatial 
Epidemiology, Amsterdam, Netherlands, 3EPCON, GIS, 
Antwerp, Belgium, 4EPCON, Global Public Health, 
Brussels, Belgium, 5The Common Unit to Manage TB, 
AIDS and Malaria, Research Unit, Islamabad, Pakistan, 
6Mercy Corps, Tuberculosis, Islamabad, Pakistan, 7Mercy 
Corps, ACF-TB Program, Islamabad, Pakistan. 
e-mail: sumbul@epcon.ai

Background and challenges to implementation: Com-
monly used modelling approaches that identify TB 
hotspots remain restricted only to large administrative 
units. 
However in high burden and more populous countries 
there is a need for a more granular view of the geograph-
ic distribution of disease. 
We used TB active case finding (ACF) data and sever-
al other variables known to be associated with TB to 
train a predictive Bayesian TB risk model at the level of 
2kmx2km units. 

We aimed to improve the model performance and maxi-
mize the resolution of predictions of TB positivity rates 
to identify high case-finding efficiency areas.
Intervention or response: We overlaid the population 
distribution of Pakistan with a grid of 2kmx2km and 
then removed unpopulated areas where no population 
settlements exist. 
Community level ACF data were then distributed using 
a gaussian distribution within a 6 KM diameter around 
the ACF site’s geographical location, assumption being 
that ACF events attract people from the neighboring lo-
calities as well, apart from only those who live in the 
immediate vicinity. 
This methodology was compared to our previously de-
veloped Voronoi representation model based on subna-
tional units of 10000 persons generated by weighted K-
means clustering of population raster data.
Results/Impact: The output was a 2x2 Km resolution 
bacteriological TB positivity rate predictive model that 
outperformed a voronoi representation model (Mean 
squared error being 38.10 and 61.29 respectively). It al-
lowed better standardization of contextual variables 
and improved handling of ACF data. 
Small pockets of high TB risk surrounded by relatively 
low risk areas could be identified, which would have 
gone unnoticed in a low resolution model. However the 
model query volume increased significantly leading to 
longer processing time.
Conclusions: Predictive performance of the model was 
improved using this grid model approach. This predic-
tive model may help to prioritize case finding in com-
munities with a high risk of TB and low access to care.

EP11-1101-16 Spatial characteristics and 
prediction model of recent transmission 
of TB in Kaohsiung, Taiwan: An integrated 
analysis of EPidemiological and genomic 
data 
T.-Y. Lin,1 C.-Y. Wu,2 T.R. Ioerger,3 C.-H. Lee,4 
J.-N. Lin,5 S.-J. Lee,6 P.-L. Lu,7 H.-H. Lin,8 1Parexel, 
Statistical Programming, Taipei, Taiwan, 2National Taiwan 
University, College of Public Health, Taipei, Taiwan, 
3Texas A&M University, Department of Computer Science, 
Texas, United States of America, 4Chang Gung Memorial 
Hospital, Department of Internal Medicine, Kaohsiung, 
Taiwan, 5E-Da Hospital, I-Shou University, Division of 
Infectious Diseases, Department of Internal Medicine, 
Kaohsiung, Taiwan, 6Kaohsiung Veterans General Hospital, 
Department of Internal Medicine, Kaohsiung, Taiwan, 
7Kaohsiung Medical University, College of Medicine, 
Kaohsiung, Taiwan, 8National Taiwan University, Institute 
of Epidemiology and Preventive Medicine, Taipei, Taiwan. 
e-mail: jenny1004wu@gmail.com

Background: Recent transmission (RT) is a major cause 
of new tuberculosis (TB) cases. The aims of this study 
are to identify spatial patterns of recent TB transmis-
sion in Kaohsiung, Taiwan, to explore the relationship 
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between individual risk factors and the occurrence of 
the recent transmission event, and to develop the predic-
tion model for RT of TB.
Design/Methods: From Jan 2019 to Jul 2021, the My-
cobacterium tuberculosis isolates from TB patients in 
Kaohsiung, Taiwan were genotyped by WGS. Global 
and Local Moran’s I were applied for spatial analysis 
to assess TB cases’ spatial patterns. Multivariable lo-
gistic regression analysis was applied to estimate the 
odds ratios (OR) and 95% confidence interval (CIs) for 
epidemiological and spatial factors associated with the 
RT of tuberculosis. For the development of prediction 
models, backward elimination based on AIC was used 
to improve prediction efficiency. The prediction model’s 
performance was evaluated by Area Under the Receiver 
operating characteristic (AUROC). Furthermore, we 
performed time-split validation to conduct internal vali-
dation.
Results: From Jan 1, 2019, to Jul 31, 2021, 1323 cases of 
culture-positive tuberculosis were included. The spatial 
autocorrelation analysis revealed that there was a sig-
nificant positive spatial autocorrelation of RT (Moran I 
statistic: 0.063, P <0.01). Results of multivariable logis-
tic regression analysis showed that factors such as age 
under 25 (vs. age over 65, OR: 4.79, 95%CI: 2.17-10.68), 
the need for social support (OR: 2.34, 95%CI: 1.06-5.14) 
, positive sputum smear result (vs. negative result, OR: 
1.49, 95%CI: 1.07-2.05) were the most influencing fac-
tors on recent TB transmission. The AUROC obtained 
from time-split validation was 0.626 (H-L test: p<0.01).
Conclusions: Our study identified that the distribution 
of recent TB transmission is spatially dependent. The 
analysis combing epidemiological, spatial, and genomic 
information provided valuable information and could 
be further implemented in future studies for infectious 
diseases.

EP11-1102-16 Infectiousness decay of  
M. tuberculosis droplets exposed to 
ultraviolet germicidal irradiance combined 
with evaporation 
E. Igumbor,1 M. Ralijaona,1 K. Otwombe,2 
F. Nabeemeeah,2 N. Martinson,2 P. Mafa,3 L. Leeuw,4 
S. Connell,1 1University of Johannesburg, Mechanical 
Engineering Science, Johannesburg, South Africa, 
2University of the Witwatersrand South Africa, Perinatal 
HIV Research Unit, Chris Hani Baragwanath Academic 
Hospital, Johannesburg, South Africa, 3University of South 
Africa, Department of Mathematical Sciences and UNISA 
- ATLAS High Energy Physics Group, Johannesburg, South 
Africa, 4University of the Western Cape, Department of 
Physics and Astronomy, Cape Town, South Africa. 
e-mail: emmanuel.igumbor@gmail.com

Background: Several studies have reported environmen-
tal interventions that minimize TB transmission using 
ultraviolet germicidal irradiance (UVGI), passive and 
active ventilation, relatively humidity (RH) to enhance 

evaporation. These have been used to either reduce the 
concentration of, or increase the rate of deactivation of 
respiratory droplet-borne pathogens. However, data de-
scribing measures and estimates of the decay of infec-
tiousness when these interventions are implemented are 
sparse. We aimed to model the decay of infectiousness 
of Mycobacterium tuberculosis (Mtb) when expelled 
through the nose or mouth, and exposed to UVGI cou-
pled with evaporation at specific RH.
Design/Methods: Computational fluid dynam-
ics were used to simulate droplets propagating Mtb. 
ANSYS@2020R2 was used to model a discrete phase 
setting, which considers the droplets dynamics expelled 
by coughing, sneezing and speaking, while they propa-
gate in a closed environment with initial conditions of 
25% relative humidity at 25oC. Killing of MtB was de-
fined when the infectiousness reduced below a certain 
threshold. External scalar quantities based on user de-
fined function were implemented to determine the sur-
vival rate of infectious Mtb.
Results: The infectiousness of Mtb as observed for dif-
ferent exhalation events was significantly reduced due to 
evaporation (see Figure). 

Figure: Infectiousness of  Mtb when exposed to 
evaporation (NEvap), irradiance (1/r), and irradiance 
coupled with evaporation (Ntotal).

However, when evaporation was coupled with UVGI, 
the infectiousness of Mtb decreased faster with a reduc-
tion rate of more than 93%. Irrespective of the exhala-
tion events, the infectiousness of Mtb significantly re-
duced when exposed to UVGI combined with evapora-
tion. The proposed model can track the infectiousness 
of Mtb more rapidly during coughing and sneezing. The 
fractional survival rate of the Mtb linearly decreases as 
the UV dose increases.
Conclusions: This study provides insights of an engi-
neering intervention to mitigate the spread of Mtb that 
might reduce TB transmission in confined spaces such as 
clinics, and transport systems. 
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EP11-1103-16 Community health workers 
as gamechangers in improving TB case 
notification: Experience from Pwani Region 
in Tanzania 
G.N. Kasori,1 M. Machaku,1 G. Munuo,1 
1Amref Health Africa - Tanzania, Program, Dar es 
Salaam, United Republic of Tanzania. 
e-mail: georgiah.kasori@amref.org

Background and challenges to implementation: Tanza-
nia is among the 30 countries in the World with high TB 
burden with an estimation of 132,000 TB cases in 2021 
(WHO TB Report 2021). In the past 15 years, Tanza-
nia in collaboration with development partners have in-
vested efforts to increase case notification to reach 30% 
target as community contribution.
Intervention or response: During July -December 2021, 
CHWs were engaged to conduct active TB case finding 
(ACF) and index contact tracing including TB screen-
ing and linkage to facilities. CHWs worked hard to edu-
cate, sensitize and vigilantly screened clients for TB. Not 
only that but door to door campaigns were conducted, 
Screened and sample collection were done. Those who 
could not afford to go for Xrays, CHWs reported them 
to Ward Executive Officer for waiver. 
Furthermore, CHWs facilitated sensitization to the 
community for TB diagnostic mobile van conducted at 
Chalinze, Kibaha DC, Kisarawe and Bagamoyo where 
Confirmed TB cases were initiated treatment. 
Also, Contact Tracing and defaulter tracing were done 
by CHWs. Recording and reporting of results were done 
using national standard registers. Data extracted from 
ETL were disaggregated by quarterly in order to com-
pare performance with previous periods.
Results/Impact: Majority of clients were referred 
by CHWs . Data extracted from ETL for the past six 
quarters (2021-2022) shows four quarters with 30-31% 
community contribution while in quarter four 2022 and 
quarter one 2023 cases jumped to 71% and 51% respec-
tively. The sharp was attributed by robust community 
sensitization, and presence of TB diagnostic mobile in 
the affected community.

Conclusions: Community health workers are of para-
mount importance in TB case finding in communities 
affected when combined with diagnostic TB mobile 

van outreach. CHWs are potential to our programs and 
should be included in council health plans for sustain-
ability.

EP11-1104-16 Travel and tuberculosis in 
migrants 
A. Schwalb,1,2,3 K. Kayumba,2 R.M. Houben,1,2 
G.H. Bothamley,4,5 1London School of Hygiene & 
Tropical Medicine, TB Modelling Group, TB Centre, 
London, United Kingdom of Great Britain and 
Northern Ireland, 2London School of Hygiene & 
Tropical Medicine, Department of Infectious Disease 
Epidemiology, London, United Kingdom of Great Britain 
and Northern Ireland, 3Universidad Peruana Cayetano 
Heredia, Instituto de Medicine Tropical Alexander von 
Humboldt, Lima, Peru, 4London School of Hygiene & 
Tropical Medicine, Faculty of Infectious and Tropical 
Diseases, London, United Kingdom of Great Britain 
and Northern Ireland, 5Homerton University Hospital, 
Department of Respiratory Medicine, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: alvaro.schwalb@lshtm.ac.uk

Background: Tuberculosis (TB) rate among migrants 
remains poorly understood. It is usually assumed to be 
due to the progression of Mycobacterium tuberculosis 
infection acquired before arrival. 
An alternative hypothesis is that incidence follows rapid 
progression after re-exposure during return travel to the 
country of origin.
Design/Methods: We assessed TB sputum smear-pos-
itive notifications in foreign-born adult patients over a 
20-year period in the London Borough of Hackney, UK. 
We recorded information on most recent travel to a high 
TB burden country (usually, country of origin of indi-
vidual or spouse) and time of entry to the UK. 
A survival curve for time to first contact with the health-
care system leading to a TB diagnosis was constructed 
to compare time since migration and most recent travel. 
These were compared to reported rates of rapid progres-
sion after exposure from literature.
Results: We assessed 329 individuals, of whom 136 (41%) 
reported travelling to a high-burden country between 
their first arrival and their TB episode. For individuals 
who travelled, 50% of TB diagnoses occurred within the 
first year (0.62; 95%CI:0.42-0.93) and 80% before the 
fourth year (2.46; 95%CI:1.80-3.72) after their return 
(Figure – orange line). 
Conversely, when considering time from entry into the 
UK as the time since last TB exposure (Figure – purple 
line), 50% and 80% of TB cases were diagnosed after 
five years (6.49; 95%CI:5.50-7.80; and 14 years (16.42; 
95%CI:14.00-18.97). Using time since last travel closely 
matched reported progression rates of TB disease 
following infection. 
Restricting the times of entry to the UK to only those 
who reported travel did not qualitatively change the 
curve.
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Conclusions: High TB incidence in migrants is often due 
to rapid progression after Mycobacterium tuberculosis 
exposure during travel.

EP11-1105-16 A new, versatile and  
open-source mathematical modelling 
framework applied to estimating the  
impact of novel TB vaccines 
R. Bakker,1,2 R. Clark,1 T. Sumner,1 P. Pelzer,2 
D. Jerene,2 A. Gebhard,2 R. White,1 1London School of 
Hygiene and Tropical Medicine, Centre for Mathematical 
Modelling of Infectious Diseases (CMMID), London, United 
Kingdom of Great Britain and Northern Ireland, 
2KNCV Tuberculosis Foundation, TB Elimination and 
Health System Innovations, The Hague, Netherlands. 
e-mail: roel.bakker@gmail.com

Background: The impact of TB interventions can be es-
timated with transmission models. We developed a new 
transmission modelling framework to project the health 
benefits and costs of TB vaccine strategies.
Design/Methods: A modelling framework that simu-
lates the dynamics of Mtb transmission and TB disease 
progression was developed in R. A system of ordinary 
differential equations represents the model population 
which is structured by the following core dimensions: 
age, vaccination status, risk status, socioeconomic sta-
tus, HIV stage, and TB stage. The user specifies the 
number of classes in each dimension (e.g. the stages of 
TB natural history) and the interdependencies between 
model parameters. 
Transmission is determined by the transmission prob-
ability per contact and the number of contacts per day 
between 5-year age groups specified by contact matrices. 
The R package deSolve was used for numerically solv-
ing the differential equations. Model calibration is quick 
and efficient using the new R package hmer (D Scarponi 
et al. Epidemics 2023; 43, 100678).
Results: Our model estimates that in 105 low- and mid-
dle-income countries (LMICs) accounting for 93% of 
global incidence, routine vaccination of those aged 9 
years and one-off vaccination for those aged 10 years 
and older would prevent 44 million tuberculosis cases 
and 5 million tuberculosis deaths before 2050 compared 

to no new vaccine introduction (RA Clark et al. Lan-
cet Global Health 2023; 11: e546–55). Costs and cost-
effectiveness of introducing novel TB vaccines in LMICs 
were reported in (A Portnoy et al. Plos Medicine 20 (1), 
e1004155) .
Conclusions: We developed a new transmission model 
that was successfully applied to estimate the health im-
pact, costs, and cost-effectiveness of novel TB vaccines. 
The model can be used to compare the impact of addi-
tional interventions, e.g. enhanced case finding vs. pre-
ventive treatment, and to estimate the optimal mix of in-
terventions for a given budget (i.e. allocative efficiency).

EP12 TB information system - 
Management of TB 

EP12-1106-16 Uptake of TB preventive 
therapy (3HR): experiences from Akwa Ibom, 
Cross River and River States, Nigeria 
I. Ekanim,1 B. Noah,2 C. Onwuteaka,3 N. Kadiri,4 
O. Nissi,5 V. Asuquo,3 C. Ogbudebe,1 B. Odume,6 
1KNCV Nigeria, Strategic Information, Abuja, Nigeria, 
2KNCV Nigeria, Strategic Information, Uyo, Nigeria, 
3KNCV Nigeria, Programs, Calabar, Nigeria, 
4KNCV Nigeria, Programs, Port Harcourt, Nigeria, 
5KNCV Nigeria, Programs, Uyo, Nigeria, 6KNCV Nigeria, 
Programs, Abuja, Nigeria. 
e-mail: ifkeknm@gmail.com

Background and challenges to implementation: Tuber-
culosis (TB) preventive therapy (TPT), including iso-
niazid preventive therapy (IPT), has been implemented 
within the Nigerian human immunodeficiency virus 
(HIV) programme since 2014. Tuberculosis preventive 
treatment (TPT) is a critical intervention to reduce tu-
berculosis mortality. To facilitate scale-up of TPT in 
Nigeria, the United State Agency for International De-
velopment (USAID) supported the National TB Pro-
gramme through implementing partners to roll out the 
3HR regimen.
Intervention or response: In March 2022, 100 health 
workers from 56 public and private health facilities 
across the 3 states were trained on contact management 
using 3HR regime. The training also included the use 
of data recording and reporting tools as stipulated by 
the National TB programme. The 3HR regimen and 
weighting scales were distributed to all trained health 
facilities and 3HR stock levels were closely monitored 
for prompt stock requisition. Contact management fund 
allocation was increased to ensure 100% index patient 
coverage across the implementing sites.
Results/Impact: Data review from July – December 
2022 revealed the following: Number of contacts eli-
gible for TPT 18847 (paediatric 20.4%), number of eli-
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gible contacts enrolled on 3HR 4640 (paediatric 33.1%), 
number of eligible contacts enrolled on 6H 1228 (paedi-
atric 20.4%). Despite an enrolment rate of 31%, TPT 
enrolment increased from 173 to 5868 when compared 
to the same period in 2021.
Conclusions: Increased funding and logistic manage-
ment will drive TPT implementation. A major bottle-
neck within the period was the stock out of 3HR regi-
men. Also, funding capacity to scale up 3HR implemen-
tation to other health facilities has been a challenge. 
There is need for the National TB programme and im-
plementing partners to invest more as the shorter regi-
men continuously gains more acceptability.

EP12-1107-16 Leveraging a web-based 
electronic case-based surveillance system 
to track the management of persons with 
multidrug-resistant TB in Uganda 
P. Tumwesigye,1,2 R. Twine,1,2 P. Aleu,1,2 
M. Nakawooya,3,4 R. Makabayi-Mugabe,1,2 
S. Zawedde-Muyanja,1 E. Kizito,1,2 M.G. Nabukenya 
Mudiope,1,2 S. Turyahabwe,4 1Infectious Diseases 
Institute Ltd, College of Health Sciences, Makerere 
University, Health System Strengthening, Kampala, 
Uganda, 2USAID/Local Partner Health Services (LPHS) TB 
Activity, HSS, Kampala, Uganda, 3Makerere School of 
Public Health, Monitoring and Evaluation Technical Support 
(METS) Program, Kampala, Uganda, 4Ministry of Health, 
National TB & Leprosy Program, Kampala, Uganda. 
e-mail: mmudiope@idi.co.ug

Background and challenges to implementation: The 
use of electronic medical records platforms to support 
the management of multidrug-resistant (MDR) TB is 
recommended by WHO and the Ugandan Ministry of 
Health. Accurate patient-level data remains a key re-
quirement in the programmatic management of MDR 
TB given the observed complexities of linkage, drug 
regimens assignment, monitoring side effects, and as-
signing final treatment outcomes for each person under 
management.
Intervention or response: The National Tuberculo-
sis and Leprosy Programme (NTLP) and Division of 
Health Information (DHI) together with implementing 
partners set to roll out the TB Electronic Case Based 
Surveillance System (eCBSS) across all Diagnostic and 
Treatment Units (DTUs) with particular emphasis on 
MDR TB treatment centres across the country. The US-
AID LPHS TB Activity, as a national TB flagship proj-
ect supporting NTLP, supports 17 MDR TB treatment 
centres to implement the use of eCBSS through capacity 
building, onsite data use, and sharing of analytics with 
the national coordination teams and facility teams. The 
weekly status of MDR TB case detection versus enrol-
ment is routinely shared with all stakeholders.
Results/Impact: Routine use of data from eCBSS for 
monitoring of real-time data on treatment initiation 
versus case detection has contributed to an increase 

from 76% linkage in Oct-Dec 2021 to 110% in Oct-Dec 
2022 (previously missed cases were also enrolled). 100% 
of persons with MDR TB registered at treatment sites 
in the DR-TB Register were updated in the eCBSS by 
March 2023. The update of eCBSS has further eased hot 
spot mapping, national projections for anti-MDR TB 
drug ordering, and is invaluable in the centralized as-
signment of treatment outcomes.
Conclusions: Strengthening the use of patient-level elec-
tronic medical records systems is critical in the program-
matic management of MDR TB and provides a robust 
channel for information systems for TB, program moni-
toring, and TB surveillance in the roadmap to ending 
TB.

EP12-1108-16 The Automated Partners 
Progress REPort: Strengthening data-driven 
approach to TB case notification in Nigeria 
D. Udah,1 A. Hassan,1 O. Bakare,1 J. Kuye,1 
E. Olashore,1 C. Ogbudebe,2 M. Pedro,3 C. Anyaike,4 
K. Oyediran,1 R. Eneogu,5 1John Snow, Inc., TB Data, 
Impact Assessment and Communications Hub (TB DIAH) 
Project, Abuja, Nigeria, 2KNCV Nigeria, TB LON 1&2 
Project, Abuja, Nigeria, 3Institute of Human Virology, TB 
LON 3, Lagos, Nigeria, 4Federal Ministry of Health, National 
Tuberculosis, Leprosy and Buruli Ulcer Control Program, 
Abuja, Nigeria, 5United State Agency for International 
Development (USAID), TB and TB/HIV, Abuja, Nigeria. 
e-mail: donald_udah@ng.jsi.com

Background and challenges to implementation: With 
over 262,000 missing cases in 2021, Nigeria ranks sixth 
in global TB burden. Among other factors, deficient sur-
veillance and data management systems, limits data use 
capacity to identify gaps in TB services, implement ef-
fective interventions, and track progress toward finding 
the missing TB cases. 
This study examined whether onboarding TB program 
data sets and indicators on Automated Partners Prog-
ress Report (APPR), a DHIS2-based data management 
system, facilitated TB case notification by providing a 
comprehensive and accurate TB cases record.
Intervention or response: In April 2022, the APPR for 
managing aggregate TB program data went live. The 
APPR had several important features including well-
structured data collection system, clearly defined report-
ing timelines and responsibilities, validation rules, and 
customized analytics to support data-driven decision-
making. Within 10 months we examined data on TB 
case notifications before and after the implementation 
of the APPR in 18 USAID-funded TB local organization 
network (TB LON) project states. Descriptive statistics 
and a Wilcoxon signed rank test were used to compare 
monthly TB cases before (April 2021–Jan. 2022) and af-
ter (April 2022–Jan. 2023) APPR deployment.
Results/Impact: The project used APPR to collate and 
report TB cases more accurately. TB Case-finding in-
creased by 26.6% from 61,101 cases before APPR de-
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ployment (April 2021 – Jan 2022) to 78,101 after APPR 
rollout (April 2022 – Jan 2023). Wilcoxon signed ranks 
test revealed that median number of monthly TB cases 
notified was significantly higher after intervention (Me-
dian = 335.0, n=180) than before intervention (Median 
= 278.50, n = 180), Z = -8.20, p < 0.01, with a small ef-
fect size, r = 0.01, indicating that the intervention had a 
significant effect on TB case notification.

Conclusions: The APPR provides a single point for data 
integration and synthesis, enhancing data use and al-
lowing implementing partners to better focus their re-
sources and interventions to improve TB case notifica-
tions.

EP12-1109-16 Real-time monitoring of 
the performance of GeneXpert machines 
through a locally developed web-based 
application 
L.R. Joshi,1 G. Panta,2 R. Bhattarai,1 N.P. Shah,3 
S.K. Sharma,4 P. Ghimire,5 D. Dahal,4 N.K. Shrestha,1 
R. Khatiwada,6 R. Basnet,7 R. Bhattrai,8 S. Kaminsa,9 
1National Tuberculosis Control Center (NTCC)/Global 
Fund, Monitoring and Evaluation, Thimi, Bhaktapur, 
Nepal, 2Save the Children, Laboratory, Sinamangal, 
Kathmandu, Nepal, 3National Tuberculosis Control 
Center (NTCC), Clinical, Thimi, Bhaktapur, Nepal, 
4National Tuberculosis Control Center (NTCC), Planning, 
Monitoring, Evaluation & Research, Thimi, Bhaktapur, 
Nepal, 5National Tuberculosis Control Center (NTCC), 
Laboratory, Thimi, Bhaktapur, Nepal, 6National Tuberculosis 
Control Center (NTCC)/Global Fund, Laboratory, Thimi, 
Bhaktapur, Nepal, 7National Tuberculosis Control 
Center (NTCC)/Global Fund, Program Management, 
Thimi, Bhaktapur, Nepal, 8Save the Children, Program 
Management, Sinamangal, Kathmandu, Nepal, 9Save the 
Children, Global Health, Lusaka Zambia, Zambia. 
e-mail: lokjoshi11@gmail.com

Background and challenges to implementation: Na-
tional TB Program in Nepal has considered GeneXpert 
MTB/RIF testing as primary tool for diagnosis of Tu-
berculosis among presumptive TB cases since 2019. The 
program has installed 124 GeneXpert machines across 
109 sites. There were challenges in monitoring function-
ality of these machines on real-time basis leading to de-
lay in maintenance/calibration and low utilization.
Intervention or response: GXMIS, web-based connec-
tivity application, was developed by national IT ex-
perts following HL7 protocol: international standards 

for transfer of clinical and administrative data between 
software applications used by various healthcare pro-
viders. GeneXpert machines were configured through 
onsite/remote desktop support and networked to the 
GXMIS system. Through this application, functionality 
of each module of a machine is monitored. This feature 
monitored and analyzed errors, positivity rate, Rifam-
picin Resistance rate and utilization at the central and 
provincial level. 
The GeneXpert sites were able to report any issues relat-
ed to functionality of the machines and modules by rais-
ing tickets in the system. GeneXpert service engineers 
responded to the issues visiting to the sites or through 
remote assistance at the earliest possible. A total of USD 
8000 was spent to develop the system.
Results/Impact: Out of 109 GeneXpert sites under the 
NTP, 100 are enrolled in the GXMIS system. In 2022, 
147548 tests, 8248 errors, 716 invalid tests, MTB positiv-
ity rate of 14%, RR rate of 4% and the utilization rate 
32.31% were reported in the system nationally. 
88 issues were reported by raising tickets and service en-
gineers responded to 88 of them by physical and virtual 
means. The functionality of the GeneXpert machine 
was higher in 2022 (avg. 88%) compared to that in 2021 
(avg 85%).
Conclusions: GXMIS is low-cost web-based applica-
tion for real-time monitoring of the performance of the 
GeneXpert machines. The application helps to improve 
utilization of the machines through real-time reporting 
of functionality issues and immediate response from 
service engineers.

EP12-1110-16 Live monitoring and 
maintenance of an artificial intelligence 
solution for nationwide TB risk stratification 
M. Kulkarni,1 S. Golechha,2 R. Raj,1 
M. Maheshwari,1 J. Sreedharan,3 J. Kurada,4 
P. Balraj,5 A. Anilkumar,5 M. Shah,6 B. Vadera,7 
R. Rao,8 A. Raval,1 1Wadhwani AI, Machine Learning, 
Mumbai, India, 2Microsoft Research, TEM, Bengaluru, 
India, 3Home Depot, Core Recommendations, Seattle, 
United States of America, 4Share India, Andhra Pradesh 
State AIDS Control Society, Malkarganj, India, 5Wadhwani 
AI, Solutions, Mumbai, India, 6Wadhwani AI, Monitoring 
and Evaluation, Mumbai, India, 7U.S. Agency for 
International Development (USAID), Health Office, Delhi, 
India, 8Central TB Division, MoHFW, TB, Delhi, India. 
e-mail: mihir@wadhwaniai.org

Background: We develop a Machine Learning (ML) ap-
proach for predicting propensities of adverse treatment 
outcomes for tuberculosis (TB): Loss-to-follow-up (LFU 
- treatment interruption for a month), and death, with 
the aim of deploying in all 784 districts in India, which 
has ~2.6 Mn TB patients annually. 
We describe solution development, consider deployment 
concerns, and describe the impact on the public health 
system. We share retrospective performance results on 
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2021 Ni-kshay (India’s central line-list) data for patients 
from two regions in India, where we plan to pilot the 
solution as the official AI partner of India’s Central TB 
Division.
Design/Methods: Our ML model, to be used at the 
time of treatment initiation, outputs combined LFU 
and mortality risk scores from 0-1, thresholded at the 
district level to “High”/“Low” risk. It is trained on Ni-
kshay records of ~1.7Mn pan-India patients initiated 
on treatment in 2020-2021. The model is evaluated on 
sensitivity while targeting 35% of patients, showing 
40% improvement above a 10-variable rule. Our solu-
tion consists of a portal to display patient risk, linked to 
an application displaying high-risk patients for health 
workers to intervene through phone calls. Working with 
local authorities, we design quasi-experimental evalua-
tion studies. Some highlights:
Machine learning:
1. Live data-and-model monitoring, with threshold up-
dation to manage varying loads.
2. Evaluation across important cohorts e.g. location, 
month-of-initiation, gender, PHI-type, etc.
3. Interpretability, fairness, and robustness methods
Public health system:
1. Adverse outcome reduction.
2. Improved worker-bandwidth utilization through tar-
geted interventions.
3. Better data/technology practices like validation checks.
4. Responsible practices ensuring no patient is denied 
care.
Results: 

Cohort 
(2021 Q4) # Patients # Adverse Prevalence

Sensitivity @ 35 
(Rules-based 

baseline)

Sensitivity 
@ 35 

(Model)

Overall 26658 1978 7.42% 0.53 0.75

Mumbai 11585 906 7.82% 0.570 0.809

Haryana 15073 1072 7.11% 0.499 0.702

Conclusions: We design an ML-powered solution for 
enabling targeted interventions to reduce adverse out-
comes for India’s TB program. We find that the ML so-
lution has a significant increase in sensitivity above rule-
based prioritization. Experiments with interventions 
are planned for impact evaluation, which will be used to 
inform a future pan-India deployment.

EP12-1111-16 Learnings from the 
implementation of TB infection management 
in the Union Territory of Dadra Nagar Haveli, 
Daman & Diu, India, 2020-2022 
M. Singh,1 H. Nakshiwala,2 V. Rajgar,1 
K. Khaparde,3 R. Ramachandran,3 1State TB Cell, 
Department of Health, Silvassa, India, 2WHO NTEP 
Technical Support Network, Department of Health, 
Vadodara, India, 3Office of WHO Representative 
to India, Communicable Diseases, New Delhi, India. 
e-mail: stodn@rntcp.org

Background and challenges to implementation: Preven-
tion is the key strategy under the National Strategic Plan 
(2017-25) for eliminating TB in India. Providing TB Pre-
ventive Treatment (TPT) to already TB infected persons 
is one of the preventive strategies under endogenous re-
activation prevention. TPT prevents breakdown of TB 
disease from TB infection by up to 60% among non-
HIV individuals and up to 90% among PLHIV.2 But, as 
the beneficiaries are asymptomatic, its uptake was ma-
jor challenge. 
The study was done to evaluate the acceptance of TB 
infection testing, its positivity rate and comparison of 
compliance for TPT regimens in household contacts 
(HHC) of Index TB patients from 2020-2022.
Intervention or response: Union Territory of Dadra 
Nagar Haveli, Daman & Diu, India has started imple-
mentation of TB Infection management in 2019 on pi-
lot basis but its actual implementation started from De-
cember 2020. Interferon Gamma Release Assay (IGRA) 
was offered to all consented household contacts (HHC) 
of TB patients (both pulmonary and extrapulmonary 
TB). 
Those with IGRA positive result were offered 3RH regi-
men in 2021 and 3HP regimen in 2022. TPT Card were 
maintained. Rigorous monitoring of treatment was 
done by involving general health staff. The acceptance 
for TBI testing, its positivity rate and TPT compliance 
was evaluated by MIS and Ni-kshay data.
Results/Impact: Out of the total 4350 HHCs of public 
sector who were offered IGRA, 3019 (69%) HHCs were 
tested with IGRA with positivity of 35% (1043/3019). 
Among those who were IGRA positive, 94% (978/1043) 
were initiated on TPT, of which 636 (65%) and 342 
(35%) were initiated on 3RH and 3HP regimens respec-
tively. 
The treatment completion rate was 99% (339/342) and 
97% (615/636) in 3HP & 3RH regimens respectively.
Conclusions: Rigorous monitoring and involvement of 
general health staff ensured effective implementation 
and further scale up of TB Infection management in the 
UT.
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EP12-1112-16 Prognostic value of  
interferon-γ release assays and the  
tuberculin skin test in predicting the 
development of active TB: A prospective 
cohort study in Madagascar 
M.D.B. Ndiaye,1 R. Ratovoson,2 P. Ranaivomanana,1 
R. Randrianarivony,2 S. Pouzol,3 M. Schoenhals,4 
L. Raskine,3 J. Hoffmann,3 N. Rakotosamimanana,1 
APRECIT Study Team 1Pasteur Institute of Madagascar, 
Mycobacteria Unit, Antananarivo, Madagascar, 2Pasteur 
Institute of Madagascar, Epidemiology and Clinical 
Research Unit, Antananarivo, Madagascar, 3Fondation 
Mérieux, Direction Médicale et Scientifique, Lyon, France, 
4Pasteur Institute of Madagascar, Infectious Diseases 
Immunology Unit, Antananarivo, Madagascar. 
e-mail: niaina@pasteur.mg

Background: Defining a cost-effective policy for screen-
ing and management of TB infection in Madagascar 
remains elusive. Here, the predictive values of the tuber-
culin skin test and two interferon-y release assays for the 
development of active TB were estimated in household 
contacts (HHC) of active TB cases through a communi-
ty-based approach.
Design/Methods: Active TB index cases (ICs) were 
recruited from TB screening centers in Antananarivo, 
Madagascar. Clinical field research assistants ensured 
household contact visits for each IC and performed TBI 
screening using TST and two IGRAs (T-SPOT.TB and 
QuantiFERON-TB Gold plus; QFT-P). All-HIV nega-
tive HHCs were followed up over an 18-month period, 
with interim visits at months 6, 12, and 18 for assess-
ment of TBI status.
Results: Between December 2020, and April 2023, a total 
of 390 ICs and 1030 HHCs were recruited. HHCs were 
followed for a median of 1.5 years (range 364 days to 
547 days). At baseline, TST-15, T. SPOT-TB, and QFT-P 
positivity rates among HHCs were 49.2%, 50.0%, and 
57.6%, respectively. During the 18-month follow-up pe-
riod, 19 (1.8%) of 1030 HHCs developed active TB. The 
annual incidence among participants with a positive re-
sult was highest for T-SPOT.TB (23.9 per 1000 person-
years, 95% CI 13.7 - 40.1), TST-15 (21.8 per 1000 per-
son-years, 95% CI 11.6 - 37.3) and QFT-P (18.5 per 1000 
person-years, 95% CI 9.5 - 32.2). Positive T-SPOT.TB 
results and TST-15 were significantly better predictors 
of progression than TST-5; TST-10 and QFT-P.

Conclusions: In Madagascar, a screening strategy 
combining TST-15 and T-SPOT.TB seems to be the most 
suitable to identify, among household contacts, those 

who will progress to active TB. These results underscore 
the importance of a field-based approach to defining 
a cost-effective strategy for improving management of 
high-risk populations by targeting beneficiaries of TB 
preventive treatment.

EP12-1113-16 Maximising TB preventive 
therapy intervention coverage through 
context-adapted innovative strategies - 
lessons from India 
S. Raj,1 A.S. Thekke Purakkal,1 A. Kalra,1 
M. Das,1 T. Showket,1 V. Rai,1 V.N. Rao,1 
R. Kumar,2 R. Rao,2 S.S. Chadha,1 S. Sarin,3 
1FIND, Programmes, Delhi, India, 2National TB Elimination 
Programme, MOHFW, Central TB Division, Delhi, India, 
3FIND, Programmes, Geneva, Switzerland. 
e-mail: shekhar.raj@finddx.org

Background and challenges to implementation: Under 
the guidance of the National TB Program, FIND, 
through the Joint Effort for Elimination of TB (JEET), 
has been supporting 22 district across 4 states of India 
for TB preventive therapy (TPT) among household 
contacts (HHCs) of pulmonary TB patients since 
September’21. 
Challenges during the implementation included non-
availability of all HHCs of a family at households during 
screening visits, HHCs not willing to travel to health 
facilities for undergoing medical evaluation, difficulty 
in monitoring daily intake of TPT (6H regimen for 6 
months) by HHCs, and inability to cover hard to reach 
geographies to provide TPT services.
Intervention or response: From April 2022, the project 
introduced tele/video consultation through which 
field staff were able to conduct screening for TB and 
Medical Evaluation of HHCs by medical officers for 
TPT initiation was strengthened through tele/video 
consultation. 
To improve coverage of TPT services in hard-to-reach 
areas, the project team liaised with the general health 
system and utilized special ambulance service named 
“104 mobile medical unit” equipped with a medical of-
ficer, drugs, and basic diagnostics. 
To improve monitoring of treatment adherence, drugs 
for a period of one month were segregated and provided 
in separate zip-lock pouches for each HHC with proper 
identification.
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Results/Impact: From April’22-Dec’22, the project iden-
tified 147,856 HHCs of 48,405 notified index pulmonary 
TB cases. Of the 115,928 (78%) HHCs screened, 92,260 
underwent medical evaluation and were provided TPT. 
During treatment, 611 HHCs underwent consultation 
for adverse events of which 393 completed the treatment 
after medical evaluation. Among HHCs who initiated 
their treatment between Apr-Jun’22, more than 90% 
completed their 6 month treatment successfully while 
this was 81% for April’22.
Conclusions: Innovative context adapted strategies 
helped in mitigating the challenges faced in the initial 
stage of the project and expanded the coverage and 
completion of TB preventive treatment (TPT).

EP12-1114-16 TB treatment outcomes 
in migrants: preliminary results from a 
European multicentric, retrospective cohort 
study 
A. Bockey,1 S. Capocci,2 P. Gijon,3 J.-P. Millet,4 
O. Joean,5 H. Salzer,6 I. Selmeryd,7 P. Stangl,8 
T. Ursini,9 N. Wetzstein,10 L. Guglielmetti,11,12 
B. Lange,1 TBNet Study Group 1Helmholtz Centre for 
Infection Research, Epidemiology, Braunschweig, Germany, 
2Homerton Hospital, Internal Medicine, London, United 
Kingdom of Great Britain and Northern Ireland, 3Hospital 
General Universitario Gregorio Marañón, Internal Medicine, 
Madrid, Spain, 4University Hospital Vall d’Hebron, Internal 
Medicine, Barcelona, Spain, 5Medical School Hannover, 
Internal Medicine, Hannover, Germany, 6Kepler University 
Hospital, Internal Medicine, Linz, Austria, 7Västmanland 
Hospital, Internal Medicine, Västeras, Sweden, 8Klinik 
Ottakring, Internal Medicine, Vienna, Austria, 9IRCCS 
Sacro Cuore Don Calabria Hospital, Department of 
Infectious-Tropical Diseases and Microbiology, Negrar, Italy, 
10University Hospital Frankfurt, Department of Infectious 
Diseases, Frankfurt, Germany, 11Sorbonne Université, 
Centre d’Immunologie et des Maladies Infectieuses, Paris, 
France, 12APHP, Groupe Hospitalier Universitaire Sorbonne 
Université, Hôpital Pitié-Salpêtrière, Centre National de 
Référence des Mycobactéries et de la Résistance des 
Mycobactéries aux Antituberculeux, Paris, France. 
e-mail: Annabelle.bockey@helmholtz-hzi.de

Background: More than two-thirds of tuberculosis (TB) 
cases in low-incidence countries are comprised of mi-
grants, yet evidence indicates they have poorer treat-
ment outcomes.
Design/Methods: Using a retrospective cohort study 
design, we investigate TB presentation, assess manage-
ment strategies and evaluate patient outcomes. This 
multicentric, European wide study spearheaded by TB-
net collected both patient and centre data from 2013-
2018 utilising two data collection tools. STATA software 
was used to perform descriptive statistics and logistic re-
gressions.
Results: Nine centres across Europe including 1764 pa-
tients participated. The majority of centres offered out-
patient facilities with an affiliated ward. 

Overall, 70.9% of patients were migrants, 80.3% 
(n=1417) had active TB, and 19.7% (n=347) had latent 
tuberculosis infection (LTBI). The median age was 34 
years (range 0–92), and 63.6% were male. The mean 
days seen in the centre were higher among non-migrants 
(t-test mean difference 95.2, 95% CI 34.6–155.7). 
Migrants and non-migrants were treated for a similar 
length of time in months, mean 8.0 (95%CI 7.7–8.3) and 
7.9 (95%CI 7.5–8.4). For LTBI, treatment completion 
was lower for migrants, 64.5% compared with 79.0%. 
For active TB, treatment outcomes tended to be higher 
amongst non-migrants, with migrants recording a high-
er loss to follow-up; 4.4% compared to 0.7% for micro-
biologically confirmed pulmonary TB. 
Multivariable analyses found duration in country to 
have an influence on odds for loss to follow-up (OR 3.7 
for duration in country <1 year, baseline >3 years, 95% 
CI 1.3–10.3).
Conclusions: Migrant patients made up the majority 
of TB cases in this study. Although the mean number 
of days seen in the centre was higher for non-migrants, 
treatment time was similar. 
Nevertheless, migrants showed lower rates of treatment 
completion and higher rates of loss to follow-up. These 
findings echo existing evidence and indicate an increas-
ing need to implement migrant sensitive strategies to im-
prove patient outcomes.

EP12-1115-16 Pretomanid Resistance 
Surveillance Program, 2020 to 2025 – an 
interim rEPort 
M. Bhalla,1 E. Sahalchyk,2 S.V. Omar,3 A. Aubry,4 
H. Nguyen Van,5 J. Timm,6 N. Santosh,7 A. Birajdar,8 
1National Institute of Tuberculosis and Respiratory Diseases, 
Microbiology, New Delhi, India, 2Institute of Microbiology 
and Laboratory Medicine, Project Realization & Training, 
Gauting, Germany, 3National Institute for Communicable 
Diseases, a Division of the NHLS, Centre for Tuberculosis, 
Johannesburg, South Africa, 4NRC for Mycobacteria - 
APHP, Bacteriology, Paris, France, 5National Lung Hospital, 
Microbiology and National TB Reference Laboratory, Ha 
Noi, Viet Nam, 6TB Alliance, Microbiology, New York, 
United States of America, 7Mylan Pharmaceutical Private 
Limited, A Viatris Company, Global Clinical Operations, 
Bengaluru, India, 8Mylan Pharmaceutical Private Limited, A 
Viatris Company, Global Medical Affairs, Bengaluru, India. 
e-mail: amitravindra.birajdar@viatris.com

Background: The Pretomanid Resistance Surveillance 
Program (PAEGIS) was initiated to fulfill a post-mar-
keting requirement established by the United States (US) 
Food and Drug Administration following the approval 
of pretomanid. 
PAEGIS aims to monitor changes in Mycobacterium 
tuberculosis (MTB) susceptibility to pretomanid over a 
period of 5 years (01 July 2020 to 30 June 2025) in 7 
countries – US, South Africa, Tajikistan, Ukraine, India, 
France, and Vietnam. 
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The abstract presents the interim results for Year 1 (01 
July 2020 to 30 June 2021) and Year 2 (01 July 2021 to 
30 June 2022).
Design/Methods: MTB isolates from Tajikistan and 
Ukraine were tested in the German National Refer-
ence Laboratory (NRL), Gauting. Isolates from other 
countries were tested in the respective NRLs. Isolates 
had to be resistant to, at least, rifampicin and isoniazid 
(i.e., multidrug-resistant, MDR) to be included in the 
study. Pretomanid minimum inhibitory concentrations 
(MIC) were determined in the BACTEC™ MIGT 960, 
and MIC values >2 μg/mL were indicative of resistance 
(based on previous studies).
Results: As of June 2022, all countries had started 
pretomanid susceptibility testing, except France and 
Vietnam, and pretomanid MICs were available for 741 
isolates, including 8 (from different countries) with MIC 
>2 μg/mL.
MIC data was available for both years from US, India, 
and South Africa. The pretomanid MIC distributions 
appeared very similar, suggesting that there had been 
no shift to higher MICs or increased resistance rates 
from Year 1 to Year 2. (Table 1.)
Additionally, there was no notable difference between 
MIC distributions stratified by overall resistance 
profile, i.e., MDR, pre-extensively drug-resistant (pre-
XDR), or extensively drug-resistant (XDR).

Table 1. Summary statistics of  Pretomanid minimum 
inhibitory concentration (Pa MIC) data sets.

Conclusions: A pretomanid resistance surveillance pro-
gram has been set up, involving 7 countries where BPaL 
has been/is being introduced. The interim results report-
ed here suggest pre-existing pretomanid resistance rates/
MIC levels remained similar from Year 1 to Year 2.

EP12-1116-16 The impact of active contact 
screening in Afghanistan, 2013-2022 
M. Zafari,1 H.K. Amirzada,2 M.N. Rahimi,3 M.Z. Dildar,1 
K.M. Mangal,4 A.K. Shirzai,1 S.A. Zahid,1 A. Rassoli,5 
N.A. Zahid,1 1Kabul Medical University, NTP/CDC, Kabul, 
Afghanistan, 2Nanagarhar Medical Faculty, NTP/CDC, 
Kabul, Afghanistan, 3Kandahar Medical Faculty, NTP/CDC, 
Kabul, Afghanistan, 4Nangarhar Medical Faculty, NTP/CDC, 
Kabul, Afghanistan, 5Kabul, NTP/CDC, Kabul, Afghanistan. 
e-mail: ntp.zafari@gmail.com

Background: National TB Program (NTP) in Afghani-
stan introduced household contact screening of all bac-
teriologically confirmed index TB cases in 2013 with the 
support of partners and mostly the approach was a pas-
sive method. 
In 2015 an active contact screening method was imple-
mented by the USAID-funded Challenge TB project and 
Global Fund tell 2018, that active screening approach 
covered continued till 2022 with the support of GF in 
34 provinces.
Design/Methods: An active contact investigating ap-
proach was piloted in Kabul in 2014 with the support of 
partners in 2025 the approach expanded to 5 big prov-
inces and in 20218 expanded to all 34 provinces with the 
support of the Global fund. Health care staff conducted 
active household visits and screened family members 
and identify children of INH preventive therapy.
Results: In 2013, 31622 all TB cases were identified 
(14277 were bacteriologic confirmed TB cases) and 
48122 (56%) households were registered (the estimated 
household for screening was 85662). 8274 households 
were found as presumptive TB cases (17% of HH reg-
istered), 788 (9.5%) all from of TB cased identified and 
started the treatment. 
In 2013, 10620 children under the age of five registered 
and IPT started for 7690 (72%) 4924 children completed 
IPT which was 46%.
In 2022, the NPT notified 51668 of all form TB cases 
and 26225 were bacteriologically confirmed TB cases. 
216462 households registered in 873 reporting health fa-
cilities of Afghanistan. 41754 (19%) were presumptive 
TB cases of then7299 (11%) all from of TB cases identi-
fied, 36241 children under the age 5 registered and IPT 
started for 32250 (89%) and 24092 (75%) completed 
IPT. The yield of TB case notifications is 3372 in 100,000 
household contacts.
Conclusions: Active household contact screening had a 
remarkable contribution to TB case detection and the 
provision of IPT for children in Afghanistan.
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EP13 Access to quality TB care 

EP13-1117-16 Continuous quality 
improvement: Applying the Institute  
for Healthcare Improvement model  
to increase TB screening in a rural health  
unit outpatient dEPartment in Nueva Ecija, 
the Philippines 
R. Cruz,1 A.R. Dionisio,1 J.J. Servana,1 K.P. Soliven,1 
J. Yambao,1 M. Calnan,1 E. Bontuyan,2 G. Recede,3 
L. Daileg,4 1University Research Co. LLC, TB Platforms 
for Sustainable Detection, Care and Treatment Project, 
Makati, Philippines, 2United States Agency for 
International Development, Office of Health, Manila, 
Philippines, 3Department of Health - Central Luzon 
Center for Health Development, Pampanga, 
Philippines, TB Program, San Fernando, Philippines, 
4Municipal Health Office, Pantabangan, Nueva Ecija, 
TB Program, Pantabangan, Philippines. 
e-mail: rcruz@urc-chs.com

Background and challenges to implementation: In 
2021, the Philippines had an estimated TB incidence of 
741,000 cases, of whom only 43% were notified. Ongo-
ing policy actions to curtail the transmission of CO-
VID-19 had widespread economic, societal, and health 
system impacts. 
A 37% drop in notifications in 2020 (263,300 cases ver-
sus 419,102 cases in 2019) reflects the effect of the CO-
VID-19 pandemic on the continuity of TB services. 
Intervention or response: In collaboration with the Phil-
ippines Department of Health’s National TB Program 
and the Pantabangan, Nueva Ecija Municipal Health 
Office, USAID’s Platforms for Sustainable Detection, 
Care and Treatment Activity applied the Institute for 
Healthcare Improvement (IHI) Model to accelerate TB 
screening among outpatient visitors in the Pantabangan 
Rural Health Unit (RHU).
Results/Impact: Implemented from October to Decem-
ber 2022, the IHI model standardized the screen-all ap-
proach to find more TB cases using the TB Self-assess-
ment Form (SAF) and continuous staff mentoring on us-
ing data to drive improvement. Program staff conducted 
leadership engagement, capacity-building, and onsite 
mentoring visits. 
Additionally, TB Platforms established a Standard Eval-
uation System (SES) to monitor performance indicator 
accomplishments, track monthly and weekly progress, 
and guide process adjustments as needed. The inter-
vention led to a 90% increase in the number of OPD 
patients screened for TB using SAF (1,134 vs. 11; 91% 
from a 0-1% baseline). The number of notified TB cases 
also increased by 31% (16 vs 12).
Conclusions: Applying the IHI model as a CQI approach 
has led to progressive, incremental improvements in TB 
service processes and intensified efforts to find missing 
TB cases. Increased funding is essential for sustainable 
TB services. 

With continued implementation, CQI can sustain the 
increasing trend in TB screening among outpatient visi-
tors and help healthcare facilities become more efficient 
and patient-centered.

EP13-1118-16 House-to-house screening  
and community outreach approaches for  
TB active case-finding in Southwest, Nigeria: 
A systematic assessment of the USAID TB 
LON 3 project 
A. Alege,1 A. Agbaje,2 R. Eneogu,3 C. Anyaike,4 
D. Nongo,3 E. Uboechima,4 A. Adelekan,5 
M. Pedro,6 P. Dakum,2 O. Oyelaran,3 1Society for Family 
Health, TBLON 3, Ikeja, Nigeria, 2Institute of Human 
Virology, Nigeria, Office of the CEO, Abuja, Nigeria, 
3USAID Nigeria, Office of HIV/AIDS and Tuberculosis, 
Abuja, Nigeria, 4National Tuberculosis, Leprosy, and 
Buruli Ulcer Control Program, Program Management unit, 
Abuja, Nigeria, 5Institute of Human Virology, Nigeria, 
Research, Lagos, Nigeria, 6Institute of Human Virology, 
Nigeria, Strategic Information, Lagos, Nigeria. 
e-mail: aalege@sfhnigeria.org

Background and challenges to implementation: Nige-
ria’s National Tuberculosis and Leprosy Control Pro-
gram heavily relies on passive case finding. This method 
only detects patients with tuberculosis (TB) who pres-
ent with symptoms at health institutions. Nevertheless, 
community active case finding (ACF) programs like 
house-to-house screenings are crucial for locating un-
diagnosed people who have not visited health facilities. 
The USAID TB Local Organizations Network, Region 
3 (USAID TB-LON 3) project implements community 
ACF interventions utilizing house-to-house screening 
and outreaches in Southwest Nigeria.
Intervention or response: Predictive geo-spatial hotspot 
mapping analytics using the Epidemic Control Platform 
(EPCON) platform was deployed to predict TB hotspots 
in >8,000 population clusters across 1,214 wards in 103 
local government areas. Portable digital X-ray devices 
in Oyo and Osun States are being used optimally to 
conduct mass radiological screening for TB in hotspots 
during outreaches and the optimized collaboration with 
Lagos State Global Fund-supported X-rays, both fixed 
and mobile vans, which consistently add value to screen-
ing in community outreaches.
Results/Impact: In all the community ACF activities 
conducted between October 2021, to September 2022, 
1,026,765 out of 1,036,473 eligible clients were screened, 
giving a screening rate of 99.0% with 127,714 (12.0%) 
people presumed to have TB. Among these,124,978 
(98.0%) were tested, and 8,534 (7.05%) active TB cases 
were diagnosed. Out of these 8,534 active TB cases di-
agnosed, 7,864 (92.0%) were placed on treatment. The 
number needed to screen (NNS) was 121, and the num-
ber needed to test (NNT) was 14. The monthly TB case-
finding target of 540 for the community ACF interven-
tion was surpassed across all reporting months.
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Conclusions: Targeted active case-finding programs 
are effective in identifying active TB disease within the 
community. More efforts will be put into this in the next 
project year.

EP13-1119-16 Increased facility TB screening 
coverage and TB case notification in Kisumu 
County, Kenya 
G. Onyango,1 J. June,1 T. Malika,2 T. Kiptai,3 
1Our Lady of Perpetual Support, Programs, Kisumu, 
Kenya, 2Ministry of Health, Department of Health 
Kisumu County, Kisumu, Kenya, 3AMREF Health Africa, 
Programs - GF TB, Kenya, Kenya. 
e-mail: gonyango@olpskenya.org

Background and challenges to implementation: Pro-
gram Quality and Efficiency (PQE) Active Case Find-
ing is a crucial aspect of healthcare delivery, especially 
in Kenya, where tuberculosis (TB) is prevalent. Despite 
concerted efforts to combat TB, the country still strug-
gles to diagnose all cases, with 40% of TB cases being 
missed. In Kisumu County, efforts have been made to 
address challenges of diagnosing and treating TB, which 
has led to the implementation of several PQE strategies 
in 14 high volume facilities.
Intervention or response: Our Lady of Perpetual Sup-
port (OLPS) partnered with AMREF GF TB grant to 
implement PQE interventions in 14 health facilities in 
Kisumu County. The main objective of the program was 
to diagnose all clients visiting the health facilities with 
TB through enhanced TB screening and evaluation cov-
erage.
PQE interventions were initiated in Kisumu in October 
2022.Healthcare workers (HCWs) were trained on PQE 
by the National Leprosy and Tuberculosis Program. 
Tools were also provided by the Ministry of Health and 
OLPS to support the interventions. Monthly PQE data 
review, mentorship, and on-the-job training meetings 
were conducted by OLPS and the MOH.
Results/Impact: The results of the interventions were 
encouraging, in Katito and Nyakach Hospitals, a to-
tal of 5071 clients were screened for TB, representing a 
59% increase from the previous quarter. Additionally, 
174 patients were identified with presumptive TB, an 
increase from the 34 patients identified in the previous 
period representing 81% increment. However, the index 
of suspicion remained at 2%. Furthermore, 14 patients 
were diagnosed with bacteriologically confirmed TB, 
a significant increase from the previous quarter, where 
case detection was at zero.
Conclusions: PQE strategies are essential in improving 
healthcare delivery, especially in resource-limited set-
tings. The success of the interventions in Katito and 
Nyakach sub county hospitals provides a blueprint for 
other healthcare facilities in Kenya to adopt similar ap-
proaches in addressing challenges of TB diagnosis and 
treatment.

EP13-1120-16 Decentralizing tuberculosis 
services to improve tuberculosis case 
notification at lower health facilities in 
Uganda: an experience of the Uganda 
Protestant Medical Bureau 
R. Tuwayenga,1 D. Mugisha,1 H. Alima,1 A. Ogei,2 
A. Muhumuza,2 J. Masiko,3 R. Takwaza,4 
T. Tumwesigye,5 1Uganda Protestant Medical Bureau, 
Health Systems Strengthening, Kampala, Uganda, 
2Uganda Protestant Medical Bureau, Monitoring 
Evaluation & Learning, Kampala, Uganda, 3Uganda 
Protestant Medical Bureau, Programs, Kampala, Uganda, 
4Uganda Protestant Medical Bureau, Grants and Capacity 
Building, Kampala, Uganda, 5Uganda Protestant Medical 
Bureau, Administration, Kampala, Uganda. 
e-mail: rtuwayenga@upmb.co.ug

Background and challenges to implementation: The 
USAID Local Services Delivery for HIV/AIDS Activ-
ity (USAID/LSDA) project supports delivery of TB and 
HIV services in the 188 private not for profit health fa-
cilities in Uganda. In October-December 2020 quarter, 
majority of Tuberculosis (TB) patients were notified by 
Hospitals which are tertiary health facilities of care and 
only 14% notified by Health Centre II’s (HC IIs). A re-
view of gaps to TB case notification identified missed 
opportunities for TB diagnosis at the lower health facili-
ties (HC IIs). This was mainly due to capacity gaps in 
active case finding activities for TB. The LSDA project 
set to build capacity of health workers in TB manage-
ment across the 6-supported USAID regions in the sub-
sequent quarter.
Intervention or response: Training in TB case manage-
ment using TB desk job aides was done at all 160 Health 
facilities, followed by quarterly mentorships for trained 
facilities. Quarterly regional performance reviews meet-
ings were conducted to review performance and address 
performance gaps.
Results/Impact: The proportion of TB notification at 
lower Health facilities (HC II) significantly increased 
from 14% (155/1071) in October-December 2020 to 37% 
(650/2016) in October-December 2021 with an observed 
gradual proportionate decrease in TB cases notified at 
Hospitals from 38% (410/1071) to 26% (561/2016) in re-
spective periods. The proportion of TB cases at HC IIs 
remained above baseline 14% raising to 28% (479/1713) 
in October-December 2022 with similar reduction in no-
tification at Hospital level to 34% (557/1713) in Octo-
ber-December 2022.

Figure. TB case notification per Health Facility Level.
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Conclusions: Decentralizing TB services to lower-level 
health facilities presents a meticulous approach for ad-
dressing missed opportunities for TB case finding in 
high burden TB countries such as Uganda.

EP13-1121-16 Expanding TB screening to 
truck drivers as an entry point to their at-risk 
social contacts through a peer-led model in 
Mombasa, Kenya 
A. Munene,1 C. Mwamsidu,1 J. Mungai,1 
J. Odhiambo,2 B. Ulo,1 1Amref Health Africa in Kenya, 
Global Fund Tuberculosis, Nairobi, Kenya, 2North Star 
Alliance, Global Fund Tuberculosis, Mombasa, Kenya. 
e-mail: anne.gorreti@gmail.com

Background and challenges to implementation: The 
2016 Kenya Prevalence Survey showed that 67% of 
people with Tuberculosis (TB) signs and symptoms in 
the community did not seek care. This underscored the 
need to identify and reach underserved at risk popula-
tions through tailored interventions.
Long-distance truck drivers are at increased risk of ac-
quiring HIV and potentially TB due to long periods away 
from home and social norms associated with truck-stop 
settings. However, they and their social contacts along 
transport corridors had not been prioritized for targeted 
community TB screening initiatives.
Intervention or response: Through Global Fund sup-
port, Amref in collaboration with the National TB Pro-
gram, supported NorthStar Alliance to implement an 
intervention to find people with TB in Mombasa, where 
the Northern Corridor begins, from August 2019 to 
date. It targeted truck drivers, People Who Inject Drugs 
(PWID), Men who have Sex with Men (MSM), Female 
Sex Workers (FSW), and other corridor communities 
such as traders and public transport operators. 
Peers identified among the populations were sensitized 
on TB and conducted health education and TB screen-
ing for respective populations. Periodic day and night-
time outreaches were conducted to truck companies and 
key population hotspots. 
Linkage to diagnosis was through spot sample referral 
or direct referrals.
Results/Impact: By February 2023, a total of 145,669 
people had been screened for TB and 30,972(21%) found 
symptomatic. Of the 15,210(49%) referred after further 
inquiry, 10,636(70%) were investigated, 957(9%) diag-
nosed with TB (95% bacteriologically), and 946(99%) 
initiated on treatment. 
Other corridor communities contributed 553(58%) 
of people diagnosed, truck drivers 143(15%), PWID 
130(14%), FSW 93(10%) and MSM 38(4%). Escorted 
referrals improved proportion of presumptive investi-
gated from 1% (May 2021) to current 29%.
Conclusions: The innovation was effective in finding 
people with TB among key and vulnerable populations 
for HIV. Sample and escorted referrals significantly in-

creased the presumptive investigated. Plans to main-
stream the intervention into regular programing are 
underway.

EP13-1122-16 Pre-treatment loss to  
follow-up in adults with pulmonary  
TB in Western Kenya: Prevalence and  
patient-associated factors 
M. N. Mulaku,1,2,3 E. Ochodo,1,2 K. R. Steingart,4 
T. Young,1 1Stellenbosch University, Centre for 
Evidence-Based Health Care, Cape Town, South Africa, 
2Centre for Global Health Research-Kenya Medical 
Research Institute, Malaria, Kisumu, Kenya, 
3University of Nairobi, Pharmacology, Clinical Pharmacy 
and Pharmacy Practice, Nairobi, Kenya, 4Liverpool School 
of Tropical Medicine, Cinical Sciences, Liverpool, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: mercymulaku@gmail.com

Background: In high tuberculosis (TB)-burden coun-
tries, pre-treatment loss to follow-up (PTLFU) contrib-
utes to patient losses in the TB care cascade. PTLFU 
rates vary from 4% to 38% worldwide, with the highest 
rates observed in Africa. Data on PTLFU in Kenya are 
limited. 
We aimed to ascertain the prevalence of PTLFU and as-
sociated patient factors in adults with pulmonary TB in 
Western Kenya.
Design/Methods: From the laboratory register of the 
county referral hospital in Western Kenya, we retrospec-
tively reviewed data for all patients who were bacterio-
logically confirmed with pulmonary TB from January 
2018 to December 2021. 
We then traced patients at the treatment register for at 
least three months from the date of diagnosis to estab-
lish the date of treatment initiation. 
We defined PTLFU as failure to initiate treatment within 
14 days of diagnosis. We used multivariable logistic re-
gression modeling to identify patient factors associated 
with PTLFU
Results: Preliminary results: Of 501 with bacterio-
logically confirmed TB, 166 (33.1%) were initiated on 
treatment, 133 (26.5%) were referred for treatment in 
other health facilities outside the study site and 202 
(40.3%) were not initiated on treatment within 14 days 
(PTLFU). 
Not having the address recorded was associated with 
PTLFU compared to having the address recorded (aOR 
15.05 (95%CI 1.28-176.67), p=0.031. 
Having only the address recorded (aOR 30.83(95%CI 
17.15-55.42), p=<0.001, and only the telephone number 
recorded (aOR 19.74 (95%CI 3.44-113.35), p=0.001, 
were associated with PTLFU compared to having both 
the address and telephone number recorded. 
Age, sex, human immunodeficiency virus status, history 
of TB treatment, and category of residence (urban ver-
sus rural) were other factors investigated but were not 
associated with PTLFU.
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Conclusions: PTLFU contributes markedly to patient 
losses in TB in Western Kenya. To follow up with pa-
tients and reduce attrition before treatment begins, 
proper documentation of the patients’ contact informa-
tion will be essential.

EP13-1123-16 Improving treatment  
initiation among people with drug-resistant 
TB in Bihar, India – a peer-led, guided and 
personalised support model 
R. Thiagesan,1 S. Paul,2 R. Ananthakrishnan,3 
A. Srinivasan,3 J. Cresswell,4 T. Rahman,4 B.K. Mishra,5 
S.K. Singh,6 1Resource Group for Education and Advocacy 
for Community Health, Research, Chennai, India, 2Resource 
Group for Education and Advocacy for Community Health, 
Program Implementation, Chennai, India, 3Resource 
Group for Education and Advocacy for Community Health, 
Program Implementation, Monitoring & Evaluation, 
Research, Chennai, India, 4Stop TB Partnership, Innovations 
& Grants, Geneva, Sweden, 5National TB Elimination 
Program, Tuberculosis, Patna, India, 6Government of India, 
National Health Mission - Bihar, Patna, India. 
e-mail: rajeswarant@reachindia.org.in

Background and challenges to implementation: Bihar 
accounts for 6% of the total DR-TB burden in India. For 
people with DRTB (PwDRTB), the pathway between di-
agnosis and treatment initiation is complex. They must 
undergo comprehensive pre-treatment evaluation (PTE), 
a multistep process over several days, involving multiple 
investigations at different facilities. This pathway is 
rarely explained to PwDRTB and difficulties are com-
pounded by use of multiple treatment regimens, leading 
to higher pre-treatment lost to follow-up (PTLTFU). In 
Bihar, PTLTFU was 14% among people with MDR/RR-
TB and 10% among people with INH-monoresistant 
TB in 2022.
Intervention or response: A peer-led, guided, and per-
sonalised support model was designed and implemented 
in 8 districts which contribute 50% of all people with 
DR-TB in Bihar. 25 TB survivors were trained as TB 
Champions (TBCs) and involved to provide comprehen-
sive care and support for all PwDRTB. TBCs supported 
PwDRTB through PTE process after diagnosis, accom-
panying PwDRTB through different tests and proce-
dures to ensure timely treatment initiation. Based on 
needs assessment and to reduce out-of-pocket expendi-
ture, eligible PwDRTB were supported with travel costs, 
costs of PTE tests and additional nutritional support. 
TBCs provided treatment literacy, peer counselling, and 
psychosocial support.
Results/Impact: Between January and December 2022, 
the intervention supported 1,625 (42% females) people 
diagnosed with RR-TB. Overall, 91% (n=1483) were 
initiated on DR-TB treatment. When compared with 
Bihar based on India TB Report 2023, the implemen-
tation districts have performed better with regards to 
treatment initiation.

Conclusions: TB Champions play a crucial role in pro-
viding comprehensive DR-TB care. They help in navi-
gating the health system thereby reducing the PTLTFU 
and reducing the delay in treatment initiation among 
PwDRTB. The greatest problem plaguing TB treatment 
is treatment compliance, which is due to ignorance, feel-
ing cured halfway, or in many cases due to labyrinth of 
tests, consultations and admissions. There could be no 
influencers better than the TB survivors for PwDRTB.

EP13-1124-16 Critical route to improve 
diagnosis of possible TB cases in a rural  
area of the highlands, Chiapas, Mexico 
M.A. Garcia Cruz,1 A.L. Rodríguez Vázquez,2 
S. Gonzalez,2 1Partners in Health, México, 
Prevention and Infection Control Program, Chiapas, 
Mexico, 2Partners in Health Mexico, Prevention and 
Infection Control Program, Chiapas, Mexico. 
e-mail: mgarcia@pih.org

Background and challenges to implementation: Compa-
ñeros en Salud (CES) works in Chiapas, the Mexican 
state with the highest TB burden in (2). In an area with 
77,943 inhabitants (1), between 2014 to 2019, 89 pa-
tients were diagnosed with TB, mostly through passive 
case finding and smear microscopy. Contacts were not 
screened. 
The COVID-19 pandemic further hampered TB con-
trol efforts. To address this gap, in collaboration with 
the Ministry of Health (MOH) and rural health clinics, 
CES assessed knowledge about TB guidance and devel-
oped an intervention.
Intervention or response: Teams in 10 clinics were inter-
viewed about their knowledge of current guidance for 
screening, diagnosis, treatment, follow-up, and about 
barriers to quality care. 
We developed context-specific strategies for case detec-
tion and identification of contacts eligible for preven-
tive therapy. In accordance with guidance from WHO 
and the Zero-TB Initiative, CES established mechanisms 
that simplified data entry and sharing of required infor-
mation to expedite screening for TB and trained health-
care workers. 
The strategy included: organizing notification and 
sample transport, scheduling xray, and distribution of 
medicines. Contact screening and prophylaxis were per-
formed in the community. 
For patients who were discharged from the local hos-
pital with TB symptoms or confirmed diagnosis, CES 
established follow-up and facilitated initiation of treat-
ment. Nutritional support and PPE were provided.
Results/Impact: From 2021 to 2022, 122 patients started 
TB treatment: 87 were diagnosed by X-ray and the re-
mainder by smear microscopy. 20 were iniated on treat-
ment upon discharge from the hospital. Through con-
tact screening, we identified 24 pedatric cases of active 
TB and 59 contacts requiring preventive therapy. 
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Diagnosis of active disease increased from an average 
of 14.8 /year before the intervention to 61 /year after-
wards.
Conclusions: In a vulnerable area, detection of active 
TB and TB infection can be increased through active 
case finding, increased communication, and accompani-
ment of health care workers and patients.

EP13-1125-16 Active TB case-finding  
among people who inject drugs in the 
country of Georgia 
M. Danelia,1 I. Gabisonia,1 I. Khonelidze,1 
N. Chikovani,1 N. Adamashvili,1 N. Lomtadze,2 
N. Solomonia,3 1National Center for Disease Control 
and Public Health, Global Fund Programs Implementation 
Unit, Tbilisi, Georgia, 2National Center for Tuberculosis
 and Lung Diseases, Surveillance and Strategic Planning, 
Tbilisi, Georgia, 3Tbilisi State Medical University, 
Phthisiatry, Tbilisi, Georgia. 
e-mail: m.danelia@ncdc.ge

Background and challenges to implementation: Georgia 
had an estimated Tuberculosis (TB) incidence of ~64 
per 100,000 population, and the case notification rate 
was 42 per 100,000 population in 2021. To bridge the 
gap between TB incidence and notification, the country 
made effort to expand the systematic screening among 
high-risk population sub-groups.
Intervention or response: ScreenTB tool was used to pri-
oritize high-risk groups and identify the optimal screen-
ing algorithms. Household contacts, People Living with 
HIV (PLHIV) and People who Inject Drugs (PWID) 
were given the top priority. There is well established pro-
cess for systematic screening of contacts and PLHIV, an 
innovative approach was used to cover PWID.
Mobile unit (van) equipped with Computer Aided detec-
tion (CAD)-enhanced X-Ray device and GeneXpert sys-
tem was used for active case finding among beneficiaries 
of the selected Harm Reduction Network and Opioid 
Substitution Therapy (OST) sites in Tbilisi, Georgia. 
The algorithm included symptom screening and Chest 
X-Ray (CXR) of all beneficiaries. CAD4TB thresholds 
of ≥60 scores were used. Xpert MTB/RIF Ultra testing 
was provided for those with productive cough.

Results/Impact: In total, 2066 beneficiaries were symp-
tom screened, 2009 had CXR and 1226 were tested with 
Xpert MTB/RIF Ultra. Active TB was bacteriologically 
confirmed in 19 cases, including 3 with Rifampicin re-
sistant forms. 
This yield significantly exceeded the national estimated 
incidence and outcomes of similar screening among oth-
er risk groups such as miners, Internally Displace People 
(IDP) or those living in neighborhoods with higher TB 
prevalence rates. 
All presumptive and/or confirmed TB cases were re-
ferred to specialized TB service for further diagnostics 
and treatment.
Conclusions: Using a mobile unit to reach OST and 
Harm Reduction Network beneficiaries and combina-
tion of TB symptoms, CXR and GeneXpert testing as 
the initial screening tests represent an effective approach 
for detecting missing cases among PWID.

EP13-1126-16 Improved systematic TB 
screening among health facility attendees, 
the role of TB volunteers in Global Fund-
supported 56 district councils of Tanzania 
H. Mattaka,1 G. Lyatuu,1 E. Aris,1 L. Ishengoma,2 
A. Nyirenda,2 Global Fund Community TB 
Implementing Team 1Management and Development 
for Health, Community Tuberculosis, Dar es Salaam, 
United Republic of Tanzania, 2Amref Africa - Tanzania, 
TB Services, Dar es Salaam, United Republic of Tanzania. 
e-mail: hmattaka@mdh.or.tz

Background and challenges to implementation: Tanza-
nia is still among the countries with high Tuberculosis 
(TB) burden with a 208/100,000 incident rate. About 
46,000 new patients with TB are missed in a year caus-
ing continuous infection in the community. Underlying 
barriers include a sub-optimal screening of TB symp-
toms, and human resources in the Health Service deliv-
ery facilities shortage is at 53% (2020/2021). 
The peripheral regions still face a critical shortage of 
Human Resources among the major barriers to case de-
tection in facilities and communities. 
MDH assesses and evaluates the engagement of health 
facility TB volunteers (HFTBV) in improving TB case 
detection across facilities departments.
Intervention or response: From July to December 2022 
innovatively MDH introduced facility-based interven-
tion whereby 283 TB volunteers identified, trained, and 
deployed in 192 TB Quality Improved health facilities in 
56 district councils. HFTBVs were tasked to reach out to 
persons attending clinics at the facilities for outpatient 
services and administer health education and systematic 
TB screening with five questions to ascertain the pres-
ence of symptoms suggestive of TB disease. 
Persons found to have suggestive TB symptoms were 
linked to clinicians for further TB screening and labora-
tory/radiological testing and TB investigations.
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Results/Impact: Baseline, quarter January-March 2022, 
In 192 health facilities, were unable to capture persons 
who were screened for TB but manage to be documented 
10,472 presumptive TB cases were identified and docu-
mented of which 10,093 were investigated for TB, and 
1,552 TB cases were diagnosed, By the end of the im-
plementation period July - December 2022 there were 
742,731 received health education and screened for TB, 
73,174 presumptive TB were identified and investigated 
resulted to 3,194 TB cases diagnosed,
Systematic TB screening cascade Table 1.

56 
Councils

# 
HFTBV

# QI TB 
Health 

facilities

# Screened 
clients 

documented

# Pre-
sumptive 

TB

# Inve-
stigated 

presumptive 
TB

# Notified 
TB cases

# bacte-
riological 
confimed 

(%)

# Started 
TB 

medication 
(%)

Baseline 
April - June 
2022 

NA NA NA 28,944 25,546 927 362 (39%) 925 (99%)

July - Sept 
2022 283 192 308,059 37,210 23,030 1,723 1,245 (72%) 1,723 

(100%)

Oct-Dec 
2022 283 192 434,672 35,964 22,984 1,471 1,438 (98%) 1,471 

(100%)

Table 1.

Conclusions: Engagement of HFTBV improved system-
atic TB screening, intensified TB case finding and detec-
tion among health facility attendees.

EP14 TB Infection and TPT 

EP14-1127-16 Non-inferior completion rate 
and safety of the 1HP regimen compared to 
the 3HP regimen for the treatment of latent 
TB infection in a non-HIV population 
H.-L. Huang,1,2,3 I.-W. Chong,2 J.-Y. Wang,4 1Kaohsiung 
Municipal Ta-Tung Hospital, Department of Internal 
Medicine, Kaohsiung, Taiwan, 2Kaohsiung Medical 
University Hospital, Department of Internal Medicine, 
Kaohsiung, Taiwan, 3Kaohsiung Medical University, 
Graduate Institute of Medicine, College of Medicine, 
Kaohsiung, Taiwan, 4National Taiwan University Hospital, 
Department of Internal Medicine, Taipei, Taiwan. 
e-mail: jywang@ntu.edu.tw

Background: Effective treatment for latent tuberculosis 
(LTBI) is an important element for the elimination of 
tuberculosis (TB). The 3HP regimen—weekly rifapen-
tine plus isoniazid for 12 doses—improves the comple-
tion rate of LTBI treatment, but unpredictable systemic 
drug reactions, particularly flu-like syndrome is the 
major cause for early treatment termination. The new 
1HP regimen—daily rifapentine plus isoniazid for 28 
days—first introduced in Brief TB trial demonstrated 
low toxicity and high completion rate in HIV-infected 
populations. However, its safety in non-HIV population 
remains unclear.

Design/Methods: This randomised, multicentre trial 
compared the completion rate, clinical manifestations 
of systemic drug reactions (SDRs), and discussed the 
association of SDRs with the offending plasma drug 
with their metabolites levels of 1HP and 3HP regimens 
in ≥13-year-old non-HIV subjects with LTBI between 
September 2019 and December 2022 (ClinicalTrials.gov: 
NCT04094012).
Results: Up to December 30th ,2022, a total of 481 eli-
gible LTBI cases were screened, and 206 and 197 indi-
viduals were randomised into 1HP and 3HP groups for 
final analysis, respectively. In overall, 155 (82.4%) and 
133 (85.0%) subjects, respectively, completed their pre-
ventive therapy (p = 0.507). A total of 37 (9.2%) par-
ticipants experienced SDRs, including 19 in 1HP group 
and 18 in 3HP group (p = 0.976), with manifested pre-
dominant of urticaria in 1HP group (68.4%) and flu-like 
syndrome in 3HP group (83.3%). In 1HP group, the 14th 
doses of 2 hour post treatment (C2) RPT level was asso-
ciated with the development of urticaria (median: 30.09 
vs. 21.19 μg/mL; p = 0.032).
Conclusions: We herein reported the similar high com-
pletion rate and SDR risk in 1HP and 3HP groups, while 
the predominant manifestation of SDR under 1HP was 
urticaria rather than flu-like symptoms and most were 
tolerable to complete treatment. The occurrence of 
SDRs under 1HP is likely to be associated with the C2 
RPT level in blood.

EP14-1128-16 Lessons learnt from 3HP pilot 
facilities supported by PEPFAR South Africa 
K. Motlhaoleng,1 E. Bunyasi,1 Q. Sibanda,2 
M. Ndlovu,2 J. Murphy,1 H. Paulin,1 
K. Vilakazi-Nhlapo,3 W. Coggin,4 1Centers for Disease 
Control and Prevention (CDC) South Africa, Care and 
Treatment Branch, Pretoria, South Africa, 2Centers for 
Disease Control and Prevention (CDC) South Africa, 
Epidemiology and Strategic Information Branch, Pretoria, 
South Africa, 3South African National Department of 
Health, HIV Cluster: TB/HIV Integration, Pretoria, 
South Africa, 4Centers for Disease Control and 
Prevention (CDC), Global TB & Prevention (GTB) 
Branch, Atlanta, United States of America. 
e-mail: ptg5@cdc.gov

Background and challenges to implementation: Tu-
berculosis (TB) preventive treatment (TPT) is essential 
to reducing TB morbidity and mortality in people liv-
ing with human immunodeficiency virus (PLHIV). In 
May 2021, PLHIV in South Africa were introduced to 
3-month weekly isoniazid-rifapentine (3HP) for TB pre-
vention. We aimed to review 3HP uptake in selected pi-
lot facilities supported by the U.S. President’s Emergen-
cy Plan for AIDS Relief (PEPFAR) to identify practices 
that will inform 3HP country scale-up.
Intervention or response: We used a cross-sectional 
study design to analyze 3HP initiations and completions 
in PLHIV, reported through routine program data from 
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May 2021 to December 2022 in 69 pilot facilities in OR 
Tambo, eThekwini and Ekurhuleni districts in South 
Africa. The selected pilot facilities receive intensive 
quality-improvement support on HIV prevention, care 
and treatment.
Results/Impact: A total of 13,622 (42%) of 32,569 
potentially eligible patients initiated 3HP; of whom 
13,391/13,622 (98%, 95% Confidence Interval (CI):97%–
98%) were already on antiretroviral therapy (ART), vi-
rally suppressed, and had already been switched from 
Tenofovir-Emtricitabine-Efavirenz (TEE) to Tenofovir-
Lamivudine-Dolutegravir (TLD), 9,272/13,622 (68%, 
CI:67%–69%) were female, and 5,776/13,622 (42%, 
CI:41%–43%) were in Differentiated Service Delivery 
models. 
Overall 3HP completion rate was 78% (7,259/9,293; 
CI:77%–79%). 
Completion was significantly lower in females 
4,898/6,458 (75%) than males 2,361/2,835 (83%) (odds 
ratio (OR) 0.63, CI:0.56–0.71, p-value=0.00). 
Completion was also significantly lower in PLHIV al-
ready on ART 7,082/9,095 (78%) than in PLHIV new on 
ART who were started on TEE 177/198 (89%) (OR 0.42, 
CI:0.25–0.66, p-value<0.001).
Conclusions: 3HP scale-up mainly occurred among PL-
HIV already switched to TLD, which suggests that sus-
tained TLD transition efforts will increase 3HP uptake. 
3HP completion differed between males and females, 
and between PLHIV already on ART and those new on 
ART.

EP14-1129-16 Using differentiated service 
delivery models to increase uptake of TB 
preventive therapy among 5 years+ contacts 
of pulmonary TB patients in Eastern Central 
Region, Uganda 
E. Atukunzire,1 R. Nyinoburyo,1 M. Arinaitwe,2 
S. Kawuma,2 C. Kizza Namujuzi,1 N. Nansumbi,3 
1Makerere University Joint Aids Program- LPHS-EC, 
Care and Treatment, Jinja, Uganda, 2Makerere 
University Joint Aids Program- LPHS-EC, SMT, Jinja, 
Uganda, 3Makerere University Joint Aids Program- 
LPHS-EC, Monitoring and Evaluation, Jinja, Uganda. 
e-mail: etithine@gmail.com

Background and challenges to implementation: About 
one fourth of the world’s population is estimated to be 
infected with M. tuberculosis. The risk of TB disease 
after infection depends on several factors. Household 
contacts of patients with pulmonary TB (PTB) are at 
risk of TB infection and subsequent active disease. TPT 
decreases progression to active TB diseases. 
While TPT access is gradually expanding globally, ac-
cess among persons at risk remains low. In the EC re-
gion, TPT uptake among 5+years contacts of PTB pa-
tients was as low as 4% following the WHO TPT guide-
lines to be expanded to all contacts regardless of HIV 

status or age. Some factors attributed to the low uptake 
in this age group include; poor/no contact tracing, slow 
adaptation of the national guidelines, stock outs of TPT 
and prolonged duration of TPT among others.
Intervention or response: The USAID Local Partner 
Health Services (LPHS-EC) project implemented by 
Makerere Joint AIDS Program, supported health facili-
ties in the region to implement TPT among 5 years + 
contacts using different service delivery models, where 
some facilities used community service delivery to con-
duct contact tracing and distribution of TPT, and some 
facilities maintained the facility-based contact tracing 
and distribution of TPT. 
We analyzed programmatic data from 2020 to track 
progress in scaling up TPT among 5 years+ contacts us-
ing differentiated service delivery models in EC region.
Results/Impact: In 2020, 6.4% 5 years + contacts ac-
cessed TPT through community DSD model with 2.9% 
accessing through facility-based DSD model, average 
of 3082/65190 (4.7%). In 2021, 8.6% accessed TPT 
through community DSD model, 5.5% through facility-
based, average 8739/125138 (7%). In 2022, 71% 5 years 
+ contacts received TPT through community DSD, 22% 
were covered through facility-based model with average 
of 104480/227205 (46%).
Conclusions: There is better coverage of TPT among 5 
years + contacts using the community-based DSD mod-
els compared to facility-based delivery models.

EP14-1130-16 Leveraging short-course 
regimen to improve TB preventive therapy 
uptake at Nsambya Hospital, Uganda 
L. Ocen,1 H. Suubi,1 M.K. Patrick,1 L. Sekimpi,1 
R. Kamara,1 S. Orach,1 D. Lukoye,2 
A.G. Fitzmaurice,2 1Uganda Episcopal Conference, 
Uganda Catholic Medical Bureau, Kampala, Uganda, 
2CDC Uganda Country Office, U.S. Centers for Disease 
Control & Prevention, Kampala, Uganda. 
e-mail: locen@ucmb.co.ug

Background and challenges to implementation: Tuber-
culosis (TB) preventive treatment (TPT) reduces TB 
morbidity and mortality among people living with HIV 
(PLHIV). Despite its proven efficacy, TPT uptake was 
low through April 2022 across facilities supported by 
the Uganda Episcopal Conference (UEC) through fund-
ing from the President’s Emergency Plan for AIDS Relief 
(PEPFAR). 
We share experiences of improved TPT uptake at Nsam-
bya Hospital, the largest supported facility, after intro-
duction of the short-course TPT regimen.
Intervention or response: UEC, in collaboration with 
health workers at Nsambya Hospital, implemented the 
national Ministry of Health “TPT Last Mile” campaign 
during May and June 2022 to close TPT enrolment gaps 
among PLHIV. From Week 17 of 2022, the TPT Last 
Mile package included continuing medical education, 
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client health education, noting charts of TPT-eligible 
clients each morning, direct TPT dispensation from 
clinicians, community delivery, and daily review of ini-
tiation and refusal data. From Week 21, a shorter TPT 
regimen, three months of weekly doses of isoniazid and 
rifapentine (3HP), was introduced to substitute the six-
month isoniazid regimen. We used routine facility reg-
isters to determine weekly TPT initiations and refusal 
rate.
Results/Impact: Chart reviews identified 1,560 (19%) 
TPT-eligible of 8,204 total clients. Weekly TPT uptake 
increased 2.3 times in the first three weeks of the TPT 
Last Mile campaign from 12 (Week 17) to 28 (Week 20) 
initiations, and an additional 4.6 times after introduc-
tion of the 3HP regimen (130 in Week 27). 
TPT refusal decreased from 36% (40 of 110 eligible; 
Week 17) to 4.4% (3/68; Week 25). Some weeks had few 
eligible clients due to multi-month antiretroviral therapy 
dispensation; this was addressed through community 
TPT delivery or by calling clients to the facility.

Conclusions: Client willingness to initiate TPT in-
creased after introduction of the shorter 3HP regimen. 
This might improve TPT uptake and reduce TB morbid-
ity and mortality among PLHIV.

EP14-1131-16 Shorter TB preventive  
therapy among children living with HIV  
and child household contacts of pulmonary 
TB patients: a 3HP demonstration project in 
Pune, India 
A. Kinikar,1 R. Borse,2 B. Randive,3,4 P. Kamath,1 
V. Mave,3,4 A. Gupta,5 R. Chaisson,5 N. Suryavanshi,3,4 
1Byramjee Jeejeebhoy Government Medical College, 
Department of Paediatrics, Pune, India, 2Byramjee 
Jeejeebhoy Government Medical College, Department 
of Medicine, Pune, India, 3Byramjee Jeejeebhoy 
Government Medical College-Johns Hopkins University, 
Clinical Research Site, Pune, India, 4Johns Hopkins Center 
for Infectious Disease in India, CIDI, Pune, India, 
5Johns Hopkins University, School of Medicine, Baltimore, 
United States of America. 
e-mail: aarti.kinikar63@gmail.com

Background: WHO guidelines recommend Isoniazid 
(H) and Rifapentine (P) once weekly for three months 
(3HP) as tuberculosis (TB) preventive therapy (TPT) 
among children (>2years). As India’s national TB elimi-
nation program plans to roll out this TPT regimen, un-
derstanding feasibility and describing the adverse drug 
events among children in programmatic settings is criti-
cal for its widespread implementation. 
Here, we aim to present the findings of a targeted scale 
up of 3HP among children living with HIV (CLHIV), 
and child household contacts (>2 to < 6 years) of pul-
monary TB patients (CHHC).
Design/Methods: Weekly dosages of 3HP were given 
for three months to eligible CLHIV and CHHC partici-
pants at antiretroviral therapy (ART) and TB clinics of 
a public tertiary care hospital in Pune, India, between 
December 2021 and July 2022. All participants were fol-
lowed monthly for 3 months, at 6 and 12 months.
Results: Of 99 children (35 CLHIV and 64 CHHC) 
screened, 92 children were initiated on 3HP (32 CLHIV 
and 60 CHHC) after ruling out active TB disease, five 
were not willing to participate and two were ineligible. 
The median age of CLHIV was 14 (IQR 10.5-15.5) 
years, 21 (65.6%) were males, all were ART stable. 
Forty (67%) CHHC were >2 and <5 years and 28 (47%) 
males. Of 32 CLHIV, 31 (97%) completed 3HP, none 
were discontinued 3HP due to adverse events (AE). Of 
60 CHHC, 56 (93%) completed full course, and none 
discontinued due to AEs. 
None of the child participants developed TB during 
initial six months of 3HP and 31(34%) who completed 
12 month follow up were also TB free. High adherence 
(95.6%) to 3HP TPT regimen was observed among 
Children.
Conclusions: Our study provides evidence on its accept-
ability and feasibility for the planned nationwide roll-
out of 3HP with high adherence and no adverse events 
among children.
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EP14-1132-16 Improved TB preventive 
treatment outcome using short regimens 
in a person-centred approach among TB 
household contacts in yogyakarta, Indonesia 
F. Felisia,1 R. Triasih,2 B. Weri Yolanda Nababan,1 
G. Yoki Sanjaya,3 S. Candra Dewi,4 E. Sri Rahayu,5 
L. Unwanah,6 G. Chan,7 P. du Cros,7 1Gadjah Mada 
University, Centre for Tropical Medicine, Faculty of 
Medicine, Public Health and Nursing, Sleman, Indonesia, 
2Universitas Gadjah Mada/Sardjito Hospital, Department of 
Pediatric, Faculty of Medicine, Public Health and Nursing, 
Sleman, Indonesia, 3Universitas Gadjah Mada, Department 
of Health Policy and Management, Faculty of Medicine, 
Public Health and Nursing, Sleman, Indonesia, 4Yogyakarta 
City Health Office, Infectious Disease Control, Yogyakarta, 
Indonesia, 5Yogyakarta City Health Office, Prevention and 
Control of Communicable Diseases and Immunization, 
Yogyakarta, Indonesia, 6Yogyakarta City Health Office, 
Disease Prevention and Control Services-Data Management 
& Health Information System, Yogyakarta, Indonesia, 
7Burnet Institute, TB Elimination and Implementation 
Science Working Group, Melbourne, Australia. 
e-mail: rina_triasih@yahoo.com

Background and challenges to implementation: The end 
TB strategy highlights the importance of tuberculosis 
preventive treatment (TPT) in high-risk groups. Cov-
erage of TPT in Indonesia is inadequate, and persons 
who start TPT often don’t complete treatment. World 
Health Organization-recommended shorter TPT regi-
mens are effective in reducing risk of active TB with 
higher completion rates than longer regimens. 
In 2020, Zero TB Yogyakarta (ZTBY) implemented 
person-centered contact investigation and shorter TPT 
regimen provision in collaboration with primary health 
care centers.
Intervention or response: Household contacts of per-
sons with bacteriologically confirmed TB (index case) 
from January 2020 to August 2022 were assessed for 
eligibility for TPT and given a 3-month TPT regimen 
(3RH or 3HP). A dedicated nurse monitored contacts 
on TPT for treatment adherence and side effects every 
week in the first month and every two weeks in the next 
months. Contacts were also able to contact the ZTBY 
nurse by phone or ask for home visits at any point if 
they had any concerns. 
Side effects were managed by referring people to the 
nearest health facility. Completion of TPT was defined 
as 80% intake of their regimen within 120 days since 
treatment was started.
Results/Impact: A total of 1016 contacts were eligible 
for TPT: 772 (78.8%) started short regimen TPT with 
706 (91.5%) completing their TPT. Reporting any side 
effect was associated with non-completion of TPT in 
univariate analysis (OR 1.89 CI 1.17-3.16) and in multi-
variate analysis (aOR 3.59 C 1.80-7.29).
Conclusions: High rates of TPT uptake and completion 
can be achieved among household contacts through per-
son-centered care and use of shorter regimens. Develop-

ment of any side effect is a risk for not completing TPT. 
Side effect monitoring and management while on TPT is 
vital for improving TPT completion.

EP14-1133-16 Nationwide surveillance 
of emerging rifampicin resistance after 
implementation of short-course regimens  
for TB preventive therapy 
P.-C. Chan,1,2,3 Y.-X. Lin,1 P.-H. Lee,1 P.-W. Chu,1 
J.-J. Chen,1 C.C. Lee,1 1Centers for Disease Control, 
Division of Chronic Infectious Disease, Taipei, Taiwan, 
2College of Public Health, National Taiwan University, 
Institute of Epidemiology and Preventive Medicine, 
Taipei, Taiwan, 3National Taiwan University Hospital, 
National Taiwan University College of Medicine, 
Department of Pediatrics, Taipei, Taiwan. 
e-mail: pcanita.tw@cdc.gov.tw

Background and challenges to implementation: The 
monitoring of rifampin resistance at both population 
and individual levels is crucial for implementation of 
short-course regimens for TB preventive therapy (SR-
TPT) program.
Intervention or response: The results of drug suscepti-
bility test (DST) testing on isolates were presented for 
both SR-TPT and control groups and the estimated 
rifampin resistance at population levels was calculated 
in reverse by confirming levels of rifampin resistance 
proportional to bacteriological confirmation. For con-
tacts who developed TB after SR-TPT, M. tuberculosis 
isolates of paired index patients and contacts were com-
pared with 10-loci MIRU-VNTR typing.

Results/Impact: From April 2008 to December 2021, a 
total of 52,834 latent tuberculosis infected (LTBI) con-
tacts whose index patients identified as no rifampin re-
sistance were enrolled in our study and were followed 
until July 2022. Among them, 21,289 received SR-TPT 
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with a total of 44,706.9 person-year observation and 
the others did not receive any treatment (37,854 person-
year). The estimated rate of rifampin resistance was 0.14 
vs 0.35/1,000 (p=0.134) at population levels for the SR-
TPT group and the control group (Figure). 
For 21,289 who received SR-TPT, 85 LTBI contacts de-
veloped TB during the study period and three out of 
85 contacts (3.5%) developed new rifampin resistance 
clinically. One of the strains of resistance had the dis-
puted mutation of H526N, matched with his index pa-
tient, implied not newly developed resistance. The other 
two strains were not matched with their index patients’ 
strains and the two contacts developed diseases before 
commencement of TPT. The newly emerging rifampin 
resistance was 2.4% (2/85).
Conclusions: No significant difference in rifampin resis-
tance was detected at population level after long-term 
observation. Since the background rifampin resistance 
rate among newly diagnosed TB patients was 0.6%, the 
emerging of rifampin resistance among SR-TPT is war-
ranted to be monitored and evaluated periodically.

EP14-1134-16 Characteristics of TB  
preventive therapy uptake and completion 
among self-rEPorted HIV-positive persons, 
the Malawi PHIA survey, 2020-2021 
L. Gunde,1 A. Wang,1 D. Payne,1 S. O’Connor,2 
D. Kayira,1 E. Rambiki,3 A. Ahimbisibwe,4 
M. Farahani,5 A.C. Voetsch,2 K. Brown,2 A. Jahn,6,7 
K. Mirkovic,1 1U.S. Centers for Disease Control and 
Prevention, DGHT, Lilongwe, Malawi, 2U.S. Centers 
for Disease Control and Prevention, DGHT, Atlanta, 
United States of America, 3Lighthouse Trust, Technical 
Department, Lilongwe, Malawi, 4Elizabeth Glaser 
Pediatric AIDS Foundation, Technical Department, 
Lilongwe, Malawi, 5ICAP at Columbia University, 
PHIA Project, New York, United States of America, 
6Ministry of Health and Population, Department of 
HIV and AIDS, Lilongwe, Malawi, 7University of 
Washington, I-TECH Malawi, Lilongwe, Malawi. 
e-mail: ovi6@cdc.gov

Background: Despite the successful scale-up of tubercu-
losis preventive treatment (TPT) for people living with 
HIV in Malawi from 2017, monitoring and evaluation 
has been suboptimal. We utilized the Malawi Popula-
tion-based HIV Impact Assessment (MPHIA) 2020-2021 
survey data to understand TPT uptake and completion 
among self-reported HIV-positive (srHIV+) persons.
Design/Methods: We estimated the percentage of 
srHIV+ persons ever taken TPT, and among those who 
were currently on TPT, what percentage had completed 
>6 months of TPT. This cutoff was used because con-
tinuous isoniazid remained widely used at the time of 
the survey. 
Bivariate and multivariable logistic regression were con-
ducted to calculate odds ratios and 95% confidence in-
tervals for factors associated with ever taken TPT. HIV 

status, antiretroviral treatment (ART) and TPT history 
were self-reported. This analysis was weighted and ac-
counted for survey design.
Results: Of the 26,519 MPHIA respondents, 7.5% 
(2,320) were srHIV+ and 98.5% (2,264) were on ART. 
Of those who reported HIV-positive, 38.8% (36.4-41.3) 
had ever taken TPT. TPT uptake was higher among 
those on ART, at 39.5% (37.0-41.9), compared to 19.1% 
(8.1-38.9) among those not on ART. Region, wealth 
quintile, and years on ART were significantly associated 
with TPT uptake. 
The adjusted odds of ever taking TPT were 8.0 and 5.2 
times as high in the Central and Southern regions, re-
spectively, compared to the Northern region, 1.9 times 
higher among those in highest wealth quintile and 
2.1 times higher for those on ART >10 years. Among 
srHIV+ persons who had ever taken TPT, 29.1% (25.4-
33.2) were currently taking TPT. Of those currently tak-
ing TPT, 56.2% completed >6 months of TPT.

Figure 1. Forest plot of  adjusted odds ratios with 
corresponding upper and lower 95% confidence limits 
of  factors associated with ever taken TPT, Malawi 
Population-based HIV Impact Assessment MPHIA) 
2020 - 2021.

Conclusions: These results suggest low TPT uptake and 
>6 months completion rates among srHIV+ persons. 
Initiatives to create demand, strengthen adherence, and 
mitigate catastrophic costs, especially among those 
in the lower wealth quintiles and the Northern region 
would improve TPT uptake.
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EP14-1135-16 Incidence of M. tuberculosis 
infection among healthcare workers in HIV 
clinics in North Central Nigeria 
E. Okpokoro,1,2 O. Ayorinde,1 M. Lesosky,3 
C. Osa-Afiana,1 U. Okwor,1 A. Abimiku,1,4 S. Adams,5 
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of Excellence, Abuja, Nigeria, 2University of Cape Town, 
Division of Epidemiology and Biostatistics, School of 
Public Health, City, Nigeria, 3Liverpool School of Tropical 
Medicine, Biostatistics, Liverpool, United Kingdom of Great 
Britain and Northern Ireland, 4University of Maryland, 
School of Medicine, Baltimore, Nigeria, 5University of 
Cape Town, Division of Division of Occupational Medicine, 
School of Public Health, Cape Town, South Africa. 
e-mail: eokpokoro@ihvnigeria.org

Background: Healthcare workers (HWs) in Low-Middle 
Income Countries (LMIC) are at increased risk of My-
cobacterium tuberculosis infection considering the huge 
burden of TB, HIV, and the inadequate infection control 
practices in these settings. Nigeria, a LMIC has a 44.8% 
prevalence of IGRA positivity among HWs. However, 
the incidence of M tuberculosis infection is still uncer-
tain. 
We measure the incidence of M tuberculosis infection 
using serial testing with IGRA among HWs as a sur-
rogate for assessing effectiveness of TB infection control 
and document the cumulative risk and incidence rate of 
M. tuberculosis infection among HWs in Nigeria.
Design/Methods: A prospective cohort study was con-
ducted among HWs in facilities with dedicated HIV 
clinics in north-central Nigeria. HWs of varying cadre 
who voluntarily consented were enrolled over a pe-
riod of 4 months, and TB exposure assessed using an 
interviewer-based questionnaire. All were screened with 
IGRA at baseline and only those with negative IGRA 
results at baseline were followed up with serial IGRA 
testing at month 6, 12 and 24.
Results: 641 HWs with negative IGRA results at base-
line were followed up. The mean age of participants was 
38.4years (SD9) with majority being women (65%). The 
cumulate risk of M. tuberculosis infection at 6, 12 and 
24 months were 22%, 13% and 14% respectively. 
However, the incidence rate at month 6, 12 and 24 time 
points were 44.4/100 person years (py), 39.6/100 py and 
31.2/100 py respectively. When stratified by type of clinic 
(i.e. HIV clinic vs non HIV clinic), we found no statisti-
cal difference in the cumulative risk and incidence rate 
(p>0.05).
Conclusions: There is a high incidence of M tubercu-
losis infection in HWs in Nigeria which remains fairly 
stable after 1 year. Working in HIV clinics is not associ-
ated with increased risk. There is urgent need for imple-
mentation of effective TB infection control in Nigeria.

EP15 TB Treatment: Monitoring  
and evaluation of adverse events and 
outcome

EP15-1136-16 Emergence of extensively 
drug-resistant TB in an urban setting in  
Brazil 
L. Ferrazoli,1 A.P. Brandao,1,2 D.P. Santos,1 
S.M. Costa,1 R.S. Oliveira,1 E. Chimara,1 C.T. Sacchi,3 
A.M.S. Guimarães,4 N.C.S. Camargo,4 T.T.S. Pereira,4 
F. Dockhorn Costa,5 J.M.W. Pinhata,1 1Adolfo Lutz 
Institute, Tuberculosis and Mycobacteriosis Laboratory, 
São Paulo, Brazil, 2Fiocruz, Molecular Biology Laboratory 
Applied to Mycobacteria, Rio de Janeiro, Brazil, 
3Adolfo Lutz Institute, Strategic Laboratory, São 
Paulo, Brazil, 4University of São Paulo, Department of 
Microbiology, São Paulo, Brazil, 5Ministry of Healthy, 
National Tuberculosis Programme, Brasilia, Brazil. 
e-mail: lferrazoli@gmail.com

Background: Brazil has a high tuberculosis (TB) and 
TB/HIV burden and is among the priority countries for 
TB prevention and care. Multidrug-resistant TB (MDR-
TB) makes ending TB more challenging. WHO has rec-
ommended bedaquiline, delamanid, linezolid, and clo-
fazimine to treat MDR-TB. 
In Brazil, linezolid and clofazimine are in use since 2018 
for treatment of pre-extensively drug-resistant (XDR) 
and XDR-TB, while bedaquiline and delamanid were 
only introduced in September 2021. 
However, there is limited data on the emerging resis-
tance to these drugs.
Design/Methods: A prospective study is being carried 
out at Adolfo Lutz Institute, the reference laboratory 
for the São Paulo state, Brazil, to determine Mycobac-
terium tuberculosis (MTB) phenotypic and genotypic 
resistance to medicines of the groups A, B, and C used 
for the treatment of MDR-TB, as recommended by 
WHO. 
Since 2022, all MDR MTB isolates detected by the 
GenoType MTBDRplus in the diagnostic routine are 
being submitted to drug susceptibility testing (DST) by 
MGIT960 and to whole-genome sequencing (WGS) us-
ing the Illumina platform. FastQ sequences are being 
evaluated by TBProfiler and PhyResSE pipelines.
Results: In 2022, 78 MDR isolates (one per person) were 
identified, all of them underwent MGIT960, and 68 
WGS. MGIT detected 12 (15.4%) pre-XDR (fluoroqui-
nolone-resistant) and 4 (5.1%) XDR isolates: two were 
resistant to bedaquiline and clofazimine, one to delama-
nid and linezolid, and one to linezolid. All four isolates 
were recovered from persons under TB treatment and 
three underwent WGS. 
Both TBProfiler and PhyResSE identified the rplC 
Cys154Arg mutation in the two linezolid-resistant iso-
lates. No known mutations associated with delamanid, 
bedaquiline or clofazimine resistance were found.
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Conclusions: This study highlights the importance of 
scaling up DST in order to identify MTB resistance early 
to ensure the prescription of adequate treatment, as well 
as to control the transmission of drug-resistant strains.

EP15-1137-16 Cutaneous lesions of patients 
treated with BPaL in the Philippines under 
operational research 
I. Flores,1 C. Cabalitan,2 J. Carpin,2 R. Cervas,2 
M. Trono,3 M. Quelapio,4 D.R. Omanito,5 C. Salido,5 
M. Solante,6 F. Wares,7 S. Foraida,8 R. Cho,9 
1Jose B. Lingad Medical Center, Satellite Treatment 
Center, City of San Fernando, Philippines, 2Lung 
Center of the Philippines, Program Management Office, 
Quezon City, Philippines, 3Tropical Disease Foundation, 
Inc., LIFT-TB Philippines Project, Makati City, Philippines, 
4KNCV, TB Alliance, LIFT-TB Project, Metro Manila, 
Philippines, 5Department of Health, Disease Prevention 
and Control Bureau, Manila City, Philippines, 6Philippine 
Business for Social Progress, LCP-PMO, Quezon City, 
Philippines, 7KNCV, LIFT-TB Project, The Hague, 
Netherlands, 8TB Alliance, Medical Affairs, New York 
City, United States of America, 9International TB Research 
Center, LIFT-TB Project, Seoul, Republic of Korea. 
e-mail: docging1003@gmail.com

Background: In 2020, WHO-recommended 6 months 
BPaL consisting of bedaquiline, pretomanid and line-
zolid under operational research (OR) for fluoroquino-
lone-resistant, intolerant and non-responsive rifampi-
cin-resistant TB patients. Adverse events (AE) of special 
interest of BPaL are focused on neuropathies and myelo-
suppression which are associated with Linezolid. Other 
AEs may occur in the clinical setting noted during active 
drug safety monitoring and management (aDSM).
Design/Methods: This is a descriptive study of patients 
on BPaL in the Philippines that manifested with cutane-
ous lesions.
Results: The BPaL OR in the Philippines enrolled 103 
patients from June 2021-December 2022 of whom at 
least 24 (23%) were observed to have cutaneous lesions: 
63% female; 54% aged 20-29 years (range: 20-52 years). 
While 58% did not have any comorbidity, 25% had di-
abetes, 13% had prior hypersensitivity, and 13% were 
PLHIV. Lesions were mostly acne-like, 72% occurring 
on the face, 17% on the chest, 13% in the underarms; 
few under the breasts, abdomen, lower extremities, scalp 
and neck. 
Others manifested as finer raised lesions; others as flat 
areas of erythema or hyperpigmentation, or as scaly le-
sions. Two patients had hair loss and psoriasis. 
The onset occurred within the first month of BPaL ini-
tiation in 92%, and 8% within the second month. No 
interventions were done in 46%; Cetirizine was taken in 
46%; two patients consulted with specialists. 
Partial or complete disappearance of the lesions was 
observed in 96% during the treatment course; 4% were 
undocumented.

Conclusions: aDSM remains crucial as new drugs and 
regimens are being introduced more widely. Although 
non-life-threatening, cutaneous manifestations oc-
curred in a quarter of patients and, if left unaddressed, 
can cause unnecessary anxiety, possibly leading to loss 
to follow-up. It was, however, observed that these AEs 
tend to be mild and reversible, reassuring both patients 
and health providers of the safety of the regimen on the 
skin.

EP15-1138-16 Inclusion of children  
in a novel 6-month rifampicin-resistant  
TB treatment regimen in the pragmatic  
BEAT-Tuberculosis trial in South Africa 
P. Howell,1 P.P. Phillips,2 N. Mbhele,1 A. Poswa,1 
T. Badat,1 F. Conradie,1 1University of the Witwatersrand, 
Department of Internal Medicine, Johannesburg, South 
Africa, 2University of California San Francisco, UCSF Center 
for Tuberculosis, San Francisco, United States of America. 
e-mail: phowell@witshealth.co.za

Background: Although the WHO has recently endorsed 
6-month RR-TB treatment guidelines for children, there 
remain limited paediatric data for newer drugs and 
shorter regimens. Further, children are routinely exclud-
ed from adult efficacy trials.
Design/Methods: The BEAT-Tuberculosis trial is a 
phase III, open-label, pragmatic, randomized controlled 
trial evaluating the efficacy and safety of an all oral 
6-month regimen (Study strategy; bedaquiline, dela-
manid, linezolid, levofloxacin and/or clofazimine) or 
the current South African standard of care (Control 
strategy). The primary efficacy outcome is a success-
ful outcome (cure or treatment completion) defined as 
success at both end of treatment and after 76 weeks of 
follow-up. Participants aged <18 years at randomization 
underwent an age-appropriate assent process after the 
informed consent of their parent or guardian. The trial 
included children of at least 6 years and 16 kilograms 
weight. Participants ≥12 years required bacteriologically 
confirmed RR-TB for inclusion, whereas younger par-
ticipants could be included with probable RR-TB.
Results: Thirty child participants (8–17 years) with bac-
teriologically confirmed RR-TB were enrolled, 17 to the 
Control and 13 to the Study strategy. Seven (24%) had 
TB resistant to fluoroquinolones. At the time of data re-
view, 22 had completed their assigned RR-TB treatment. 
Culture conversion by week eight was achieved in 77% 
and 100% on the Control and Study strategies, respec-
tively. One 17-year-old participant with baseline beda-
quiline- and clofazimine-resistant RR-TB was switched 
to a salvage regimen. There were five linezolid related 
grade 3 or 4 adverse events (two each of anaemia and 
optic neuritis, one peripheral neuropathy). Delamanid 
was discontinued for neuropsychiatric side effects in one 
participant on the Control strategy.
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N (%) unless otherwise specified Control 
Strategy

Study Strategy Total

Total randomized 17 13 30

Baseline:
Age at screening (median, range)
Mean BMI (median, IQR)
Fluoroquinolone suscEPtibility (where available)
SuscEPtible
Resistant

16 (8-17)
18.3 (16.0-19.9)

8 (47%)
4 (24%)

16 (10-17)
16.7 (16.4-18.1)

8 (62%)
3 (23%)

16 (8-17)
17.5 (16.0-19.9)

16 (53%)
7 (24%)

Culture conversion by 8;12 weeks 77%; 88% 100%; 100% 86%; 93%

End of treatment status
Still on treatment
Cured
Treatment failed (lack of sputum culture conversion)

5 (29%)
11 (65%)
1 (6%)

2 (15%)
11 (87%)
0 (0%)

7 (23%)
22 (73%)
1 (3%)

76-week outcome (among those with at least 76 
weeks in the study)
Total
Cured at end of follow-up (76 weeks)
Unsuccessful outcome

7
6 (86%)
1 (14%)

4
4 (100%)

0 (0%)

11
10 (91%)
1 (9%)

Adverse events
Grade 3-5 AE
SAE
NE: Permanent stop of TB medication
Death

6 (35.3%)
3 (17.6%)
1 (5.9%)
0 (0.0%)

3 (23.1%)
1 (7.7%)
3 (23.1%)
0 (0.0%)

9 (30.0%)
4 (13.3%)
4 (13.3%)
0 (0.0%)

Total duration of Linezolid median (range) in weeks*
(*3 of 30 participants still on linezolid and not 
included in this calculation)

8.9 (6.0, 78.3) 26.0 (22.3, 31.0) 22.3 (6, 78.3)

Number received DLM
Total duration of Delamanid median (range) in 
weeks**
(**1 of 18 participants still on delamanid and not 
included in this calculation)

5 (30%)
9.9 (4.1, 70.1)

13 (100%)
24.1 (8.0, 28.4)

18 (60%)
24.0 (4.1, 70.1)

Conclusions: BEAT-Tuberculosis demonstrated that 
children can and should be included in trials for regi-
mens with improved duration and/or tolerability. Line-
zolid toxicity continues to require close monitoring and 
clinical management.

EP15-1139-16 Anaemia in patients on the 
all-oral shorter regimen for drug-resistant 
pulmonary TB 
B. Jeyadeepa,1 V. Vikram,2 B. Anuj,3 
M. Muthuvijayalakshmi,4 B. Namrata Kaur,5 
K. Santosh,6 R. Sridhar,7 R. Solanki,8 V. Oswal,9 
D. Jigna,10 C. Padmapriyadarsini,1 1ICMR – National 
Institute for Research in Tuberculosis, Clinical Research, 
Chennai, India, 2National Institute of Tuberculosis and 
Respiratory Diseases, TBCD, Delhi, India, 3Rajan Babu 
Institute of Pulmonary Medicine and Tuberculosis, TBCD, 
Delhi, India, 4ICMR – National Institute for Research in 
Tuberculosis, Statistics, Chennai, India, 5Group Of TB 
Hospitals, TBCD, Mumbai, India, 6Sarojini Naidu Medical 
College, TBCD, Agra, India, 7Government Hospital of 
Thoracic Medicine, TBCD, Chennai, India, 8BJ Medical 
College, TBCD, Ahmedabad, India, 9Shatabdi Centenary 
Hospital, TBCD, Mumbai, India, 10Government Medical 
College, TBCD, Bhavnagar, India. 
e-mail: padmapriyadarsi.nic@icmr.gov.in

Background: Anemia develops with a chronic inflam-
matory state and is seen early in tuberculosis. Linezolid 
(LZD), a key drug in the treatment of drug-resistant 
tuberculosis (DR-TB), is also known to cause myelo-
suppression thus making it difficult to differentiate the 
cause of anemia in patients on treatment for DR-TB.

Design/Methods: We conducted a multi-centric pro-
spective cohort study in India on 209 pulmonary DR-TB 
patients with pre-treatment hemoglobin (Hb) of 8gm% 
or above. Patients were initiated on an all-oral shorter 
LZD (600mg daily)-containing regimen and followed. 
Occurrence of anemia during treatment was assessed. A 
10% reduction of Hb from baseline was considered as a 
criterion for anemia.
Results: Of the 209 patients, 112 (54%) were males, 
and the mean age and body mass index were 30.1 years 
(SD: 10), and 18.3 kg/m2 (SD: 4) respectively with 35% 
having extensive lung involvement on the chest x-ray. At 
treatment initiation, 64 (31%) had grade I or II anemia 
(<10.4gm%: females and <10.9gm%: males). 
Of them, 48 showed improvement in Hb levels during 
treatment and completed treatment without any inter-
ruption. Forty-four (21%) patients (16 from baseline 
and 28 during treatment) developed a 10% reduction of 
Hb levels from baseline (grade I- 7, grade II- 15, grade 
III- 19, and grade IV- 3). Of these, 33 (grades: I, II, and 
a few III) continued on the same dose of LZD. Anemia 
resolved in 23 without LZD interruption while 10 had 
persistent anemia after 12 weeks, requiring LZD inter-
ruption later. Of the remaining 11/44 patients, anemia 
persisted even after 12 weeks of treatment, requiring 
LZD dose reduction to 300mg. 

Figure: Mean increase in Hb levels during the first 12 
weeks of  treatment.

Conclusions: Anemia seen early DR-TB is due to the 
chronic inflammatory state of TB, resolves with the 
continuation of anti-TB treatment, and may not require 
LZD dose interruption/reduction.
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EP15-1141-16 Patient pathway and delays 
in rifampicin-resistant TB management in 
Bandung, Indonesia 
A.V. Miranda,1 B.W. Lestari,1,2 S. Indriani,1 
D.A.N. Safira,1 R. van Crevel,3 A.Y. Soeroto,4 
P. Hill,5 1Padjadjaran University, Research Center 
for Care and Control of Infectious Diseases, Bandung, 
Indonesia, 2Padjadjaran University, Department of Public 
Health, Faculty of Medicine, Bandung, Indonesia, 
3Radboud University Medical Center, Department of 
Internal Medicine, Nijmegen, Netherlands, 4Hasan 
Sadikin General Hospital-Faculty of Medicine, 
Universitas Padjadjaran, Division of Respirology and 
Critical Care Medicine, Department of Internal Medicine, 
Bandung, Indonesia, 5University of Otago, Center for 
International Health, Dunedin, New Zealand. 
e-mail: adriana.viola@alumni.ui.ac.id

Background: Rifampicin-resistant tuberculosis (RR-
TB) patients often experience long delays and complex 
journeys across multiple healthcare facilities before re-
ceiving treatment. In Indonesia, which is among the sev-
en countries with the highest RR-TB burden globally in 
2021, research on this topic remains limited. We investi-
gated patient pathways among RR-TB patients in West 
Java province, which accounts for the highest prevalence 
of RR-TB cases in Indonesia.
Design/Methods: This cross-sectional study is ongo-
ing. We recruited patients from public referral hospitals 
designated as programmatic management of RR-TB 
(PMDT) hospitals in Bandung, Indonesia since February 
2023. Consenting participants were interviewed with a 
validated, structured questionnaire regarding their gen-
eral characteristics, symptoms, and patient pathways. 
Descriptive analyses were conducted to describe the pa-
tient pathway and to identify delays. By December 2023, 
we anticipate to have reached our target of recruiting 
300 participants. Risk factors will be identified using 
multivariable logistics regression.

Results: Complex pathways were observed among the 56 
recruited DR-TB patients in their attempts to receive ap-
propriate TB management. Over half of these patients 
initially visited an informal or private provider (57%) 
before transitioning to the public sector to receive RR-
TB diagnosis (81%) and treatment (100%). Less than 

half of the patients were diagnosed at the provider they 
initially visited (32%). From the onset of symptoms, it 
took a median of 14 days (IQR 2-38.3) to the initial visit 
to provider, 59.5 days (IQR 27.5-114.8) to diagnosis, and 
87 days (53-135.3) to the start of treatment. The median 
number of visits before treatment was 6 (IQR 4-8).
Conclusions: RR-TB patient pathways in Indonesia 
are complex, with substantial delays and multiple 
encounters required before a diagnosis can be reached. 
Strengthening diagnostic network for early detection of 
RR-TB is crucial to enable timely DR-TB management.

EP15-1142-16 The effectiveness and 
safety of an all-oral ultra-short regimen in 
China: preliminary results of a randomised 
controlled trial (TB-TRUST study) 
W. Zhang,1 F. Sun,1 Y. Li,1 Y. Zhang,1 R. Li,1 S. Ge,1 
L. Song,1 1Huashan Hospital, Fudan University, 
Department of Infectious Diseases, Shanghai, China. 
e-mail: evelyncheung@126.com

Background: Researches on all-oral shorter regimens 
for rifampicin-resistant tuberculosis (RR-TB) were ur-
gently needed. Refining MDR-TB Treatment Regimens 
for Ultra Short Therapy (TB-TRUST) was a multicenter 
non-inferiority randomized controlled trial to evaluate 
the efficacy and safety of an all-oral shorter regimen in 
China.
Design/Methods: RR-TB patients susceptible to fluoro-
quinolones and aminoglycosides were recruited and ran-
domly assigned 1:1 to the ultra-short regimen and the 
WHO injectable-containing shorter regimen. 
In the ultra-short regimen, pyrazinamide-susceptible 
patients received levofloxacin, linezolid, cycloserine and 
pyrazinamide for 24 weeks, and pyrazinamide-resistant 
patients replaced pyrazinamide with clofazimine for 36 
weeks. The favorable status was defined as participants 
with consecutive negative cultures for Mycobacterium 
tuberculosis without previous unfavorable outcomes. 
Bacteriological failure, major regimen change, death 
and lost to follow-up were considered unfavorable out-
comes. Data in this preliminary analysis was updated in 
January 2023.
Results: Between June 2, 2020, and December 1, 2021, 
354 participants were randomly assigned. Treatment has 
been completed and post-treatment follow-up is ongo-
ing. Of 312 participants in the modified intention-to-
treat population, 128 of 156 (82.1%) in the ultra-short 
regimen group and 101 of 156 (64.7%) in the WHO 
shorter regimen group attained favorable status (differ-
ence: 17.3%, 95% CI 0.07–27.1). 
Of 270 participants in the per-protocol population, 
120 of 135 (88.9%) in the ultra-short regimen group 
and 100 of 135 (74.1%) in the WHO shorter regimen 
group attained favorable status (difference: 14.8%, 95% 
CI 0.05–24.3). Common adverse event of grade 3–5 was 
QTc prolongation (21.3%), liver toxicity (18.3%), ner-
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vous system disorders (3.4%) in the ultra-short regimen 
group, and QTc prolongation (12.1%), anemia (9.2%), 
liver toxicity (6.4%) in the WHO shorter regimen group.

Figure 1 Treatment outcomes in TB-TRUST study.

Conclusions: The preliminary results showed the ultra-
short regimen had superior efficacy compared to the 
WHO injectable-containing shorter regimen, with fewer 
cases of liver toxicity and QTc prolongation. (Clinical-
Trials.gov number, NCT03867136).

EP15-1143-16 TB-HIV co-infection  
and drug-resistant-TB mortality in  
KwaZulu-Natal, South Africa, 2020 
L. Dunn,1 L. Duckworth,1 A. Malaza,1,2 
N. Moodley,3 E. Murekezi,4 J. Ngozo,2 Z. Radebe,5 
M. Manesen,1 K. Wallengren,1 1THINK, Health 
Systems Strengthening, Durban, South Africa, 
2Department of Health, KwaZulu-Natal, Pietermaritzburg, 
South Africa, 3THINK, Health Systems Strengthening, 
Ladysmith, South Africa, 4THINK, Health Systems 
Strengthening, Richards Bay, South Africa, 5Department 
of Health, KwaZulu-Natal, Pietermariztburg, South Africa. 
e-mail: l.dunn@think.org.za

Background: South Africa has been ranked among the 
countries with the highest burden of TB/HIV co-infec-
tion and DR-TB globally. In 2021, 53% of TB patients 
with known HIV status were HIV positive, with 89% 
of these on ART. While shortened regimens for DR-TB 
using new and re-purposed drugs such as bedaquiline, 
linezolid and clofazimine have improved treatment suc-
cess rates, high mortality rates are still observed.
Design/Methods: Through the USAID TB-LON pro-
gramme, THINK conducted a retrospective mortality 
cohort review in four districts in KZN, South Africa. 
Files of patients who started treatment between January 
and June 2020, and died while taking DR-TB treatment, 
were examined. A univariate analysis of patient charac-
teristics, risk factors for mortality, HIV and ART status, 
CD4 counts and viral loads was performed.
Results: Of 30 folders reviewed, 50% were male patients 
and the overall median age was 40 years (IQR; 31-52). 
There was no statistically significant difference in age by 
gender (p=0.79). High rates of HIV co-infection were 
observed; 90% (27/30) were HIV positive, with 93% 
(25/27) having an already known HIV-positive status. 
Viral load suppression was present in 24% (6/25). 

Furthermore, there was evidence of advanced immuno-
logical suppression with 81% (22/27) having CD4 < 200 
cells/mm3 and 37% (10/27) with CD4 < 50 cells/mm3. 
Median time to death was 50 days (IQR 6-94) for HIV 
negative and 5 days (IQR 3-11) for HIV positive patients 
respectively. There was no statistically significant differ-
ence in time to death by HIV status (p=0.24).
Background and challenges to implementation: South 
Africa has been ranked among countries with the high-
est burden of TB/HIV co-infection and DR-TB globally. 
In 2021, 53% of people diagnosed with TB, with known 
HIV status, were people living with HIV (PLHIV), with 
89% of these on ART. 
While shortened regimens for DR-TB using new and 
re-purposed drugs such as bedaquiline, linezolid and 
clofazimine have improved treatment success rates, high 
mortality rates are still observed.
Intervention or response: Through the USAID TB-LON 
programme, THINK conducted a retrospective mortal-
ity cohort review in four districts in KZN, South Africa. 
Files of people who started treatment between January 
and June 2020, and died while taking DR-TB treatment, 
were examined. A univariate analysis of individual char-
acteristics, risk factors for mortality, HIV and ART sta-
tus, CD4 counts and viral loads was performed.
Results/Impact: Records of 30 people were reviewed. 
Of these, 50% were male, and the overall median age 
was 40 years (IQR; 31-52). There was no statistically sig-
nificant difference in age by gender (p=0.79). 
High rates of HIV co-infection were observed; 90% 
(27/30) were HIV positive, with 93% (25/27) already 
known to be PLHIV. Viral load suppression was present 
in 24% (6/25). 
There was evidence of advanced immunological suppres-
sion with 81% (22/27) having CD4 < 200 cells/mm3 and 
37% (10/27) with CD4 < 50 cells/mm3. Median time to 
death was 50 days (IQR 6-94) for those who tested HIV 
negative and 5 days (IQR 3-11) for PLHIV respectively. 
There was no statistically significant difference in time 
to death by HIV status (p=0.24).
Conclusions: There was a high prevalence of advanced, 
poorly controlled HIV co-infection within this mortal-
ity cohort, despite a high proportion of people with pre-
viously known HIV status. 
Identification of high-risk individuals for targeted inter-
ventions, intensified TB/HIV co-infection management 
and integrated TB/HIV care is critical to improving 
treatment outcomes in people with DR-TB.
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EP16 TB focal support and TB 
management

EP16-1144-16 Factors associated with  
post-TB lung disease in Kenya 
J. Zifodya,1 K. Crothers,2 J. Kolls,1 L. Kijaro,3 
T. Hawn,4 V. Nduba,3 D. Horne,4 1Tulane University 
School of Medicine, Medicine, New Orleans, United 
States of America, 2University of Washington & VA 
Puget Sound Health Care, Medicine, Seattle, United 
States of America, 3Kenya Medical Research Institute, 
Centre for Respiratory Disease Research, Nairobi, Kenya, 
4University of Washington, Global Health & Medicine, 
Seattle, United States of America. 
e-mail: jzifodya@tulane.edu

Background: Post-tuberculosis (TB) lung disease 
(PTLD) is an increasingly recognized cause of morbid-
ity after TB treatment. Risk factors predisposing to the 
subsequent development of PTLD after treatment re-
main unclear. We evaluated risks factors for PTLD.
Design/Methods: We implemented a prospective, ob-
servational, cohort study enrolling adults (≥ 18 years) at 
the time of TB diagnosis through 24 months in Nairobi, 
Kenya. All consenting participants undergo question-
naires, chest x-rays (CXR) and C-reactive protein (CRP) 
testing at baseline, then spirometry at 6 months (treat-
ment completion) and 12 months. 
We defined PTLD as abnormal spirometry (obstruction, 
restrictive pattern, or both) at most recent study visit. 
Wilcoxon rank sum, Chi square, and logistic regression 
were used to compare outcomes by sex.

Univariate regression Multivariable b regression

Variable Odds ratio (95% CI) p-value Odds ratio (95% CI) p-value

Female sex 0.70 (0.20, 2.2) 0.55 0.75 (0.18, 2.9) 0.68

Age 1.0 (0.96, 1.0) 0.96 1.0 (0.96, 1.0) 0.99

CRP 1.0 (0.99, 1.0) 0.34 1.0 (0.99, 1.0) 0.75

Cavitary disease 2.4 (0.88, 6.8) 0.10 2.4 (0.78, 8.6) 0.14

HIV 1.2 (0.28, 4.9) 0.79 2.0 (0.39, 11) 0.40

a defined by abnormal spirometry (obstruction, restrictive pattern, or both), b adjusted for 
all listed covariates
Planned to adjust for smoking a priori however given low percentage of participants 
rEPorting smoking, this was not included in the model
CI confidence interval

Table. Logistic regression analyses: factors associated 
with PTLD a in Kenya (N=82)

Results: We enrolled 82 participants with acceptable spi-
rometry (55% at 6 months), including 67 (82%) men. 
Thirty-three (40%) participants had abnormal spirom-
etry, with 21 (26%) having a restrictive pattern, 8 (9.8%) 
having obstruction, and 4 (4.9%) having both. 
Women and men had similar age (median 28 [IQR 22, 
39] vs. 36 [28, 44] respectively, p=0.13) and similar rates 
of abnormal spirometry (33% and 42% respectively, 
p=0.75). Thirty-three percent of women and 27% of 

men reported ongoing respiratory symptoms (cough, 
phlegm production, or dyspnea) after treatment comple-
tion (p=0.89). Median (IQR) CRP at baseline was simi-
lar among women 31mg/dL (6.5, 111) and men 78mg/dL 
(28, 102, p=0.29). 
At baseline, 67% of participants had cavitary lung dis-
ease on CXR and 11% HIV. In regression analyses (ta-
ble) the assessed factors were not associated with PTLD. 
Conclusions: In this cohort of Kenyan adults, PTLD 
(defined by abnormal spirometry) was common even 6 
months after treatment completion. Women had similar 
prevalence of PTLD to men. 
Traditional risk factors, such as cavitary disease, do not 
fully explain risk for PTLD, thus we are retrosprospec-
tively evaluating host immunological risk factors for 
PTLD.

EP16-1145-16 Trends in TB notifications  
in the pre-COVID and the COVID era in 
Suriname 
S. Baldi,1 M. Kamst,2 S. Niamat,1 P. Pinas,1 
S. Sewdien,1 G. de Vries,3 R. Zwaan,2 E. Commiesie,4 
1Bureau of Public Health, Central Laboratory, 
Paramaribo, Suriname, 2National Institute for Public 
Health and Environment (RIVM), National Tuberculosis 
Reference Laboratory, Bilthoven, Netherlands, 
3National Institute for Public Health and Environment 
(RIVM), Centre for Infectious Disease Control, Bilthoven, 
Netherlands, 4Bureau of Public Health, National 
Tuberculosis Program, Paramaribo, Suriname. 
e-mail: shaliniebaldi@hotmail.com

Background and challenges to implementation: The 
Sars-CoV-2 virus reached Suriname by March 2020. The 
government implemented several measures aiming to 
contain the spread of the virus, such as lockdowns and 
limiting public transport. 
These measurements resulted in diminished access to 
care for the population. Also fear of contracting the 
Sars-CoV-2 virus has resulted in delayed health seek-
ing behavior. It is therefore assumed that the COVID-19 
pandemic might have an effect on the notification of TB 
patients.
Intervention or response: This is a descriptive analysis 
comparing data from 2015-2019 (pre-COVID era) and 
2020-2022 (COVID era). We assessed the TB notifica-
tion of the aforementioned periods.
Results/Impact: On average 144 TB patients were no-
tified in the period 2015-2019. The notification of TB 
patients decreased in 2020 with 21% compared to 2019 
and in 2021 with 16% compared to 2020. Altogether a 
decrease of 34% in 2021 since the start of the pandemic. 
In 2022, the notification increased again to 127 (9% less 
than the patients notified in 2019). 
The number of diagnostic tests conducted in 2020 and 
2021 were almost half of the number in 2019, with a 
higher GXP-positivity rates (up to 30%) than in the pre-
COVID era (<20%).
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2015 2016 2017 2018 2019 2020 2021 2022

People with 
presumptive TB tested N 666 503 578 652 491 256 256 526

GXP-MTB detected N 78 80 83 106 90 75 77 103

% 11.7 15.9 14.4 16.3 18.3 29.3 30.1 19.6

RIF-resistance N 8 4 8 14 11 11 10 7

% 10.3 5.0 9.6 13.2 12.2 14.7 13.0 6.8

Total number of TB 
notifications N 150 116 136 179 139 110 93 127

Table1. Notification of  TB patients in Suriname, 
rifampicin resistance and people with presumptive TB 
examined 2015-2022

Conclusions: This study shows that during the COV-
ID-19 era both the number of persons with presumptive 
TB examined for TB as well as the TB notifications de-
creased considerably compared to the pre-COVID era. 
The National TB program should develop a prepared-
ness plan to guarantee access to care for persons with 
presumptive TB during challenging periods such as the 
COVID-19 era.

EP16-1146-16 Transforming challenges 
into opportunities: improving access to TB 
care and services during COVID-19 and the 
profound political crisis in Myanmar 
A. Yu Naing,1 W.Y. Aung,2 P.S. Muang,3 P.M. Tun,4 
1Asian Harm Reduction Network, Health, Yangon, 
Myanmar, 2Asian Harm Reduction Network, Health, 
Myitkyina, Myanmar, 3Asian Harm Reduction 
Network, Health, Kale, Myanmar, 4Asian Harm 
Reduction Network, Health, Lashio, Myanmar. 
e-mail: ahrn.kcn.acf.mc@gmail.com

Background and challenges to implementation: CO-
VID-19 pandemic hardly hit Myanmar and disrupted 
TB care and services. This is further exacerbated by the 
profound political crisis causing the near collapse of the 
country’s public health system. Prolonged conflicts and 
COVID-19 restrictive measures increased barriers to ac-
cess TB care and services. This is more difficult in people 
who use/inject drugs (PWUD/PWID) who have a natural 
reluctance to access healthcare.
Intervention or response: Asian Harm Reduction Net-
work (AHRN) and sister organization Best Shelter 
implement TB-HIV integrated harm reduction pro-
grammes in northern Myanmar where a geographical 
and epidemiological rational is present. 
In 2021, AHRN started collaboration with Best Shel-
ter, strengthened community-based TB care activities 
through capacity building of local communities, peers 
and enhancing TB screening through innovative com-
munity-based interventions in remote-rural areas during 
COVID-19 lockdowns and conflicts. 
While national TB active case finding (ACF) activities 
were suspended because of travel restrictions, AHRN 
mobilized portable digital X-rays from ACF teams to 

key population service centers (KPSC) and engaged with 
private sectors to prioritize chest X ray (CXR) as first 
TB screening tool.
Results/Impact: While during COVID-19 pandemic 
presumptive TB screening dropped from 28,399 in 2019 
to 15,259 in 2020, due to program interventions screen-
ing bounced back to 18,603 in 2021 and 42,613 in 2022. 
Overall TB notifications also increased under program 
operations from 1,255 in 2019 and 906 in 2020 to 1,649 
and 2,508 in following years. Based on lessons learned, 
AHRN adopted screen for all approach to all KPSC at-
tendants and enhanced TB-COVID-19 bidirectional di-
agnosis.
Conclusions: Despite profound COVID-19 and politi-
cal challenges, AHRN and Best Shelter developed and 
integrated efficient strategies to turn challenges into op-
portunities, convert evidence into practice in improving 
access to TB care and services among vulnerable popu-
lations. CXR screening followed by smear microscopy 
and/or Xpert can reduce the cost/workload and achieved 
double TB case notification.

EP16-1147-16 Ensuring access to  
quality-assured TB diagnostics through  
the implementation of a quality 
management system in selected TB 
laboratories in the Philippines 
M. Silva,1 D. Waywa,2 M. Galit,3 E.C. Mantes,3 
A.M. Taguba,3 L. Coprada,1 P.A. Gargantiel,1 
N. Marquez,1 T. Bernas,4 R. Basilio,3 S. Guirgis,1 
1Family Health International Philippines, USAID’s TBIHSS, 
Makati, Philippines, 2Family Health International Asia 
Pacific Regional Office, Emerging Infectious Diseases and 
Health Security - Infectious Diseases and Health Systems, 
Bangkok, Thailand, 3Research Institute for Tropical 
Medicine, National TB Reference Laboratory, Muntinlupa, 
Philippines, 4Family Health International Philippines, CDC 
Enhancing Global Health Security, Makati, Philippines. 
e-mail: silva.maricar2019@gmail.com

Background and challenges to implementation: The Na-
tional TB Control Program’s Laboratory Network Stra-
tegic Plan’s priority objectives include the development 
and maintenance of QMS for TB laboratories. However, 
as of 2023, National TB Reference Laboratory–Research 
Institute for Tropical Medicine (NTRL-RITM) remains 
the only International Organization for Standardization 
(ISO)-15189-accredited TB laboratory in the Philippines. 
To strengthen QMS implementation in other TB labora-
tories and assist towards accreditation, USAID’s TB In-
novations and Health Systems Strengthening (TBIHSS) 
and NTRL-RITM, provided technical assistance to the 
University of the Philippines-Medical Research Labora-
tory (UP-MRL) and Batangas Medical Center (BatMC) 
to improve their QMS based on ISO-15189:2012.
Intervention or response: TBIHSS and NTRL-RITM 
assisted and coached the laboratories to develop qual-
ity manuals, standard operating procedures, and forms 
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based on ISO-15189 management and technical require-
ments and provided QMS training complemented by 
workshops and mentoring activities.
NTRL-RITM and TBIHSS evaluated QMS implementa-
tion through baseline assessment and post-intervention 
mock audit. Baseline scores were attained using WHO-
FIND Harmonized Checklist, a tool based on the Step-
wise Laboratory Quality Improvement Process Towards 
Accreditation (SLIPTA) v.2:2015 and Global Laboratory 
Initiative (GLI) v1.0 checklists. The mock audit utilized 
the Philippine Accreditation Bureau’s ISO-15189:2012 
checklist, with sections correlating to the baseline tool.
Results/Impact: UP-MRL showed improvement in all 
sections, whereas BatMC’s scores declined in Equip-
ment and Purchasing sections. However, assessment of 
overall scores showed statistically significant change 
in both laboratories, with a 7.7% (p=0.021) and 9.2% 
(p=0.031) increase, respectively, which reflects improved 
compliance to ISO-15189 requirements and readiness 
for accreditation.

         Table 1. Comparison of  QMS baseline and post-
intervention ass    essment results

Conclusions: TB laboratories play a crucial role in TB 
elimination efforts. Strengthening QMS in the TB diag-
nostic network will improve the capacity of laboratories 
and enhance delivery of effective and efficient services.

EP16-1148-16 Applying a behavioural lens 
to the role of TB counselling in treatment 
journeys 
S. Papineni,1 M. Phadke,2 1World Health Partners, 
Research and Evaluation, Delhi, India, 2World Health 
Partners, Research, Mumbai, India. 
e-mail: sirisha@whpindia.org

Background and challenges to implementation: Tuber-
culosis (TB) counseling is widely used by TB programs 
as an intervention to address treatment gaps. However, 
counseling content is often focused solely on didactic 
medical information and does not examine the behav-
ioral aspects conditioned by emotional, cultural, and 
social factors surrounding people’s experiences. Despite 
the attention to treatment literacy, information asymme-
try remains, with limited impact on people’s ability to 
cope with illness.
Intervention or response: Interviews were conducted in 
the form of story-telling narratives that described how 
people took care of their health and well-being. A total 
of 356 individual micro-stories documented the daily ac-
tivities of people affected by TB and healthcare provid-
ers in the Indian districts of Surat, Gujarat and Ranchi, 
Jharkhand. Data was analyzed with a behavioral design 
framework that examined the strength and directional-
ity of connections between variables in order to identify 
conditional patterns.
Results/Impact: Three conditions affecting treatment 
journeys were identified:
Emotional state: Anxiety and guilt had significant con-
nections within the treatment journey, associated with 
the perception of disease as a punishment for past ac-
tions; being a burden to the family; and a mismatch be-
tween what is an expected recovery vs. the actual expe-
rience of adverse drug reactions that seemingly worsen 
symptoms.
Cognitive function: Confusion and an inability to make 
decisions was identified throughout the treatment jour-
ney, attributed to unexpected changes in physical condi-
tion; as well as the inability to reconcile TB with prior 
illnesses that required short-term antibiotics. Resulting 
behavior was the substitution or supplementation of TB 
medication.
Aesthetic presentation: The experience of specific aes-
thetic changes such as darkening of the skin and loss 
of weight resulted in behavioral patterns contributing to 
treatment experimentation.
Conclusions: Findings indicate that TB counseling 
should be transformed from solely treatment literacy– 
into a delivery of behavioral communication services 
designed to empower people affected by TB and cope 
with circumstances of illness.
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EP16-1149-16 Assessment of dietary intake 
and nutritional status of people with 
pulmonary TB in Morang District, NEPal 
K. Dixit,1,2 R. Paudel,1 R.P. Koirala,1 P. Bista,1 
G. Shrestha,1 A. Thapa,1,3 S. Bhusal,4 B. Rai,1 
R. Dhital,1 M. Caws,1,3 1Birat Nepal Medical Trust, 
Department of Research, Kathmandu, Nepal, 2Karolinska 
Institutet, Global Public Health, Stockholm, Nepal, 
3Liverpool School of Tropical Medicine, Department 
of Clinical Sciences, Kathmandu, Nepal, 4Nepal Health 
Frontiers, Department of Research, Kathmandu, Nepal. 
e-mail: bhola@bnmt.org.np

Background: Severe malnutrition increases risk of mor-
tality from tuberculosis (TB). In 2020, a quarter of the 
10.8 million people who developed TB were undernour-
ished. In Nepal, there is limited evidence on dietary pat-
terns and nutritional status among TB patients to in-
form treatment support strategies. This study measured 
nutritional status in a cohort of TB patients, evaluated 
gap between recommended energy value and dietary in-
take during treatment and explored barriers and facili-
tators to consumption of nutritious food
Design/Methods: From February to December 2022, we 
consecutively recruited 50 TB patients and conducted 
mixed-methods study employing parallel study design 
in Morang district. We assessed dietary patterns using 
validated 24-hour dietary-recall questionnaire and pho-
tographic atlas. We measured body mass index (BMI). 
Individuals with BMI<=18.5kg/m2 were considered un-
derweight. Focus group discussions (FGD) with purpo-
sively selected people with TB and TB care providers ex-
plored barriers and facilitators to consuming nutritious 
food during TB treatment
Results: Seventy percent of people with TB were under-
weight. Mean age was 47.3±17.9 years. Three-fourths 
of participants were male (72%,36/50) and married 
(74%,37/50). Average daily energy intake was lower than 
the recommended value (2361±956kcal vs. 2480kcal). 
56%, 22%, and 19% did not meet energy, proteins, and 
fats requirements respectively. 

S.N. Nutrient/ 
Energy

Recommen-
ded Dietary 
Allowance 

(RDA) for all 
participants

% of total 
participants 
below RDA

Recommen-
ded Dietary 
Allowance 
(RDA) for 

male

% Male 
participants 
below RDA

Recommen-
ded Dietary 
Allowance 
(RDA) for 

female

% Female 
participants 
below RDA

1 Protein (g) 58.0 22% 60.00 22% 55 21%

2 Fat (g) 27.5 19% 30.00 19% 25 0

3 Energy (Kcal) 2480.0 56% 2730.00 67% 2230 36%

4 Calcium (mg) 600.0 22% 600 28% 600 21%

5 Iron (mg) 19 53% 17 47% 21 43%

6 Zinc (mg) 11 50% 12 58% 10 29%

7 Carotene 
(mcg) 4800 83% 4800 86% 4800 71%

8 Vitamin C 
(mg) 40 28% 40 31% 40 21%

A higher percentage of males did not consume rec-
ommended calories of energy compared to females 
(67%vs33%). 
FGDs identified poor purchasing capacity, inadequate 
knowledge and practice on balanced diet, and infertile 
land as major barriers to good nutrition. To overcome 
these barriers, participants suggested supporting peo-
ple with very low socioeconomic conditions with edu-
cation on food habits and hygiene, and monthly food 
packages.
Conclusions: The majority of people with TB were un-
derweight and had inadequate calorie intake. The study 
highlights the need to provide locally-appropriate food 
support along with integrated nutrition education pro-
grams to support recovery and improve outcomes in the 
most vulnerable TB patients in Nepal.

EP16-1150-16 Health-related quality of  
life among persons with pulmonary TB:  
A cross-sectional study in Bangladesh 
K.N. Koly,1 A. Anjum,1 N. Tasnim,1 A.S. Sikder Adel,2 
S. Ahmed,2 S. Banu,2 1International Centre for 
Diarrhoeal Disease Research, ICDDR,B, Health System 
and Population Studies Division, Dhaka, Bangladesh, 
2International Centre for Diarrhoeal Disease Research, 
ICDDR,B, Infectious Disease Division, Dhaka, Bangladesh. 
e-mail: koly@icddrb.org

Background: Stigma is reported to negatively influence 
the mental and physical well-being of individuals with 
tuberculosis (TB). Evidence shows that even after per-
sons were microbiologically cured of TB following a rec-
ommended treatment, their mental well-being remained 
low. Understanding the quality of life of persons with 
TB during the cascade of care is important to ensure a 
better prognosis and to prevent future morbidity. 
This study aimed to generate baseline evidence about 
HRQoL and its associated factors among persons with 
pulmonary TB (PTB) in Bangladesh – a high TB burden 
country.
Design/Methods: In this cross-sectional, exploratory 
study, persons with PTB visiting icddr,b TB Screening 
and Treatment Centres (TBSTCs) located in Dhaka were 
recruited between February-August’22. Data were col-
lected through face-to-face interviews within 7-10 days 
of testing positive for PTB. The semi-structured ques-
tionnaire included socio-demographic characteristics, 
care-seeking factors, and a validated Bangla version of 
the Short Form (SF)-12 scale to assess HRQoL. Multiple 
linear regression models were performed to determine 
associated factors.
Results: Among the 424 participants, mean age was 
37(±15) years, majority were male (74%) and married 
(70%). Many (42%) reported past mental health is-
sues. Mean physical component summary (PCS) scores 
and mental component summary (MCS) scores were 
46.76±26.76 and 59.84±24.71 respectively. Linear re-
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gression analysis reported that both lower PCS and 
MCS scores were significantly associated with a low 
educational level, past mental health issues, poor diet, 
not maintaining personal hygiene, and lack of physical 
exercise. 
Additionally, lower mean MCS scores were significantly 
associated with being distressed about their recently di-
agnosed TB.
Conclusions: Compromised MCS and PCS scores indi-
cate the deteriorated quality of life of individuals with 
TB. These findings provide valuable insight into the un-
explored HRQoL issues in persons with TB from Ban-
gladesh. Further systematic follow-up studies are need-
ed to understand the course of HRQoL throughout the 
cascade of care.

EP16-1151-16 Health-related quality of life 
among Ugandan TB survivors 
S. Huddart,1 A. Kityamuwesi,2 S. Bamushaye,2 
R.M. Nambozo,2 V. Nabacwa,2 A.S. Nakate,2 
R. Crowder,1 A. Cattamanchi,1,3 A. Katamba,2,4 
1University of California San Francisco, Center for 
Tuberculosis and Division of Pulmonary and Critical 
Care Medicine, San Francisco, United States of 
America, 2Makerere University College of Health 
Sciences, Uganda Tuberculosis Implementation 
Research Consortium, Kampala, Uganda, 3University 
of California Irvine, Division of Pulmonary and Critical 
Care Medicine, Irvine, United States of America, 
4Makerere University College of Health Sciences, Clinical 
Epidemiology and Biostatistics Unit, Kampala, Uganda. 
e-mail: sophie.huddart@ucsf.edu

Background: 155 million people globally have survived 
tuberculosis (TB) and many report substantial on-go-
ing health issues. There is an urgent need to improve 
identification of individuals at risk of poor post-TB 
outcomes. 
We characterize health-related quality of life (HRQoL) 
among Ugandan TB survivors a year after treatment 
completion and identify predictors of poor HRQoL.
Design/Methods: We surveyed a cohort of Ugandan 
TB survivors 12-25 months after treatment cessation. 
HRQoL was assessed with the EQ-5D 5L tool, a 6-item 
validated generic utility-based instrument that measures 
capacity in five health domains: mobility, self-care, usual 
activities, pain and anxiety/depression. 
We calculated summary index scores using previously 
validated Uganda-specific weights. An index score of 
one indicates perfect health and zero indicates a health 
state equivalent to death. We fit a normal linear model 
to identify demographic and clinical features predictive 
of the index score.
Results: We successfully traced 2,110 (87.7%) of 2,406 
TB survivors; 138 (5.7%) were deceased. Of the remain-
ing 1,972 TB survivors, 1,923 (97.5%) completed the 
survey. Participants reported high rates of impairment 
in most domains (Table). 

Health domain

Degree of 
impairment Mobility Self-care Usual 

activities
Pain/

discomfort
Anxiety/

depression

None 1422 
(73.9%)

1812 
(94.2%)

1334 
(69.4%)

1236 
(64.3%)

992 
(51.6%)

Slight 334 
(17.4%)

85 
(4.4%)

401
(20.9%)

483 
(25.1%)

648 
(33.7%)

Moderate 85 
(4.4%) 14 (0.7%) 103 

(5.4%)
116 

(6.0%)
178 

(9.3%)

Severe 74 
(3.8%) 10 (0.5%) 64 

(3.3%)
84 

(4.4%)
94 

(4.9%)

Very Severe 8 
(0.4%) 2 (0.1%) 21 

(1.1%)
4 

(0.2%)
11 

(0.6%)

Table.

Over a quarter of participants experienced at least 
some impairment in mobility (26.1%), usual activities 
(30.6%), and pain/discomfort (35.7%); about half expe-
rienced anxiety/depression (48.4%). The median index 
score was 0.92 (interquartile range: 0.80-1.00). Female 
sex and older age were associated with lower summa-
ry scores (-0.03, 95% confidence interval [CI]: [-0.06, 
-0.01], and -0.02, 95% CI: [-0.02, -0.02], respectively). 
Living with HIV was associated with a higher score 
(0.05, 95% CI: [0.03, 0.08]).
Conclusions: TB survivors reported challenges in sev-
eral health domains after TB treatment. Higher HRQoL 
among people living with HIV suggests that ongoing 
contact with the healthcare system could ameliorate 
some of these health issues. TB survivors may benefit 
from routine health screening and referrals to interven-
tions like pulmonary rehabilitation to promote health 
post-TB.

EP16-1152-16 Post-TB health-related quality 
of life: A systematic review 
G. Agbota,1 L. Fomete,2 M. Bonnet,1 1Institut de 
Recherche pour le Développement (IRD), TransVIHMI, 
Montpellier, France, 2Université de Dschang, Faculté de 
Médecine et des Sciences Pharmaceutiques, Département 
de Santé Publique, Yaoundé, Cameroon. 
e-mail: gino.agbota@ird.fr

Background: There is little information of the health 
related quality of life (HRQoL) in people with past-
tuberculosis (TB) treatment history and of the effect of 
post-tuberculosis lung disease (PTLD). This systematic 
review assessed the HRQoL in people previously treated 
for TB globally and according to the presence of PTLD.
Design/Methods: Screening of manuscripts published 
prior March 20, 2023 followed by data extraction was 
performed by two independent reviewers. 
The primary outcome was the proportion of impaired 
HRQoL (as defined in each study) after TB treatment 
and secondary outcomes were the comparison (i) with 
healthy individuals without TB and (ii) between indi-
viduals with and without PTLD, as defined by the study. 
Results are presented per type of HRQoL tool.
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Results: Of 17,166 articles, 66 were assessed for full text 
eligibility and 20 met criteria for systematic review. Six-
teen studies were from low-middle income countries, 
5 included a healthy reference group and 6 assessed 
HRQoL among individuals with and without PTLD. 
Most common HRQoL tools used were the St George’s 
Respiratory Questionnaire (SGRQ), n=8; the Medical 
Outcomes Survey Short-Form questionnaire (SF-36 and 
SF12v2), n=4 and the European QoL 5-Dimension ques-
tionnaire (EQ-5D), n=3. 
Out of 19 studies with primary outcome result, 17 re-
ported impaired HRQoL, but studies having a healthy 
reference group without TB did not show major change 
between the two groups. 
Studies reported a major reduction of HRQoL scores 
among people with PTLD as compared to those with-
out PTLD (Table).
Conclusions: The impairment of HRQoL in people with 
past-TB treatment history is more prominent among 
those with PTLD. The heterogeneity in the PTLD defi-
nition, HRQoL tools used and methodology between 
studies is a limitation to draw conclusion and highlights 
the need for more standardized approaches.

HRQoL tools Dimensions Studies
n All post-TB& Studies

n

Post-TB vs 
healthy people 

without TB&

Studies
n

Post-TB with 
PTLD&

Studies
n

Post-TB without 
PTLD&

SGRQ
Score from 0-100. The highest score 
indicates worse quality of life

Total score 8 23.7 – 42.3¥

7.8 – 45.5* 1 23.7 vs 10.2¥ 3 37.7 – 51.4¥

14.2* 3 5.4 – 17.3¥

4.9*

SF-36 & SF12v2
Score from 0-100. The lower score 
indicates worse quality of life

Physical well-
being 4 37.7 – 74.0¥ 2 44.8 vs 50.0¥

48.4 vs 46.9¥ 1 68.0¥ 1 78.0¥

Mental well-
being 4 39.0 – 68.0¥ 2 39.0 vs 50.0¥

44.4 vs 42.6¥ 1 55.0¥ 1 55.0¥

ED-5Q
Index values range between 0 (worst 
imaginable health state) and 1 (best 
imaginable health state)

Index score 3 0.89 – 0.93¥ 1 0.93 vs 0.94¥ 1 0.84¥ 1 0.93¥

SOLDQ (Seattle’s Obstructive Lung 
Diseases Questionnaire)
The higher score denotes better QoL for 
all the components of the questionnaire

Physical 
function 1 66.6¥ 0 _ 2 58.70¥

82.18¥ 2 89.9¥

98.7¥

Emotional 
factor 1 71.2¥ 0 _ 2 65.0¥

80.9¥ 2 93.9¥

98.9¥

WHOQOL-BREF (WHO Quality of Life 
Questionnaire)
Score from 0-100
Higher scores denote higher QoL

Physical health
Psychological 

health
1 21.0¥

16.1¥ 1 21.0 vs 22.2¥

16.1 vs 17.6¥ 0 _ 0 _

QLQ-C30 (Cancer core Quality of Life 
Questionnaire)
Score from 1–7 (from very poor to 
excellent)

Global score 1 5.2¥ 0 _ 0 _ 0 _

CAT (COPD Assessment Test 
questionnaire)
A score ≥ 10 indicates significant impact 
on quality of life

Global score 1 15.1¥ 0 _ 0 _ 0 _

&Individual study results or range if >2 studies; ¥Mean; *Median

EP16-1152-16 Table: HRQoL scores in people with past-TB treatment history.
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OA35 Capacity building and TB 
prevention and care 

OA35-475-17 Health system strengthening 
for TB preventive therapy: a lesson learnt 
from the Project Axshya Plus in Howrah 
District of West Bengal, India 

B. Mohapatra,1 1UTKAL, TB, Kolkata, India. 
e-mail: doctorbhagaban@gmail.com

Background and challenges to implementation: Achiev-
ing the TB elimination in India will require substantial 
improvements in the performance of service delivery of 
Peripheral Health care Institutions (PHI). Project Ax-
shya Plus supported by the Global fund, aligned with 
the National Strategic Plan (NSP) of India is working in 
Howrah district of West Bengal, has created a sustain-
able intervention model by effectively engaging Public 
and Private sector providers for the successful imple-
mentation of Programmatic Management of TB Preven-
tive Therapy (PMTPT). 
In this study, we captured implementation experiences 
and lessons learned.
Intervention or response: The project identified the need 
of meaningful engagement of public and private sector 
providers for health system strengthening. It planned 
and conducted sensitisation sessions and trainings 
across the district for 1200 Accredited Social Health 
Activists (ASHA), 1400 Auxiliary Nurse and Midwifes 
(ANMs), 900 Community Health Officers (CHOs), 11 
Block Medical Officers, and it provided 7 Continuing 
Medical Education (CME) sessions to the Private Sec-
tor Providers on TB Preventive Therapy (TPT). 50 com-
munity awareness sessions conducted, and a joint follow 
up mechanism was developed for treatment adherence. 
Drug supply chain management systems streamlined to 
prevent drug stock out scenario in 350 PHIs.
Results/Impact: Support from health care staff im-
proved, and TPT initiation increased in the last two 
consecutive periods (Table 1). 
90% of House Hold Contacts (HHCs) successfully fol-
lowed up, and ensured drug adherence (2,457 out of 
2,730). 85% of the PHIs are now ensured with adequate 
drug stock (INH 100mg-25,00,000 & INH300mg- 
21,00,000).

(April-Sep 22) (Oct-March 23)

Total TB Cases Notified 1987 1638

No. of Eligible Index Patient (Pulmonary TB Cases) 1670 1274

Asymptomatic Found 4213 3528

Initiated on TPT 3355 2541

TB Detected 7 2

Conclusions: Sensitized and trained human resource is 
an important pillar for quality health care service deliv-
ery. Project Axshya Plus demonstrated a successful mod-
el in improving the healthcare services delivery mecha-
nism, by engaging with the Private and Public Sector 
practitioners in Howrah District. Health care system 
strengthening efforts may start by sensitizing and train-
ing of existing staff of health system for better results 
for any new project.

OA35-476-17 Advancing community health 
worker programmes to build resilient and 
equitable health systems that accelerate 
the expansion of primary healthcare for 
universal health coverage 

M. Bamuloba,1 S. Muchuro,2 R. Mukabayi Mugabe,3 
B. Kirenga,4 M. G Nabukenya Mudiope,2 
S. Turyahabwe,1 D. Seyoum,5 1Ministry of Health, 
National Disease Control, Kampala, Uganda, 2Infectious 
Disease Institute, System Strengthening, Kampala, 
Uganda, 3Infectious Disease Institute, Research, Kampala, 
Uganda, 4Makerere University Lung Institute, Research, 
Kampala, Uganda, 5United States Agency for International 
Development (USAID), Uganda, Health, Kampala, Uganda. 
e-mail: bamuzami@gmail.com

Background and challenges to implementation: Ugan-
da is one of the 30 high Tuberculosis burden countries 
globally with an annual Tuberculosis incidence of 199 
per 100,000 population. In 2020, the COVID-19 pan-
demic caused disruption of Tuberculosis service deliv-
ery, resulting in a decline in the national Tuberculosis 
case detection rate from 78.6% to 61.6% (against a na-
tional target of 90%). To reverse this trend, the Uganda 
National Tuberculosis and Leprosy Program (NTLP) 
designed and implemented the community awareness, 
screening, testing, prevention and treatment to end TB 
in Uganda campaign (CAST-TB). 
The aim of the campaign was to find persons with 
Tuberculosis who were not diagnosed during the CO-
VID-19 periods.
Intervention or response: The CAST -TB campaign 
was a bi-annual event implemented in March and 
September 2022, for a period of 5 days. The NTLP 
together with Implementing Partners mobilized, built 
capacity and coordinated community health workers 
(CHWs) to conduct health education, distribution of 
information, education and communication materials, 
door to door TB screening, sputum sample collection 
and transportation to the nearest health facilities. Spu-
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tum samples were carried by hub riders to GeneXpert 
sites for testing. Results were relayed back to CHWs 
through phone calls. The CHWs referred patients di-
agnosed with TB to the nearest health facility for TB 
treatment initiation. 
In addition, CHWs screened household contacts of pa-
tients diagnosed with TB and referred those eligible for 
TB preventive therapy to health facilities for initiation.
Results/Impact: A total of 71,564 CHWs participated 
in the CAST-TB campaign. 2,175,792 households vis-
ited and screened 5,134,056 people for TB. 813,100 
sputum samples collected and 12,042 patients were 
diagnosed with TB of whom 7,110 were initiated on 
treatment. 23,559 clients were initiated on TB Preven-
tive Therapy.
Conclusions: Engagement of CHWs resulted in a signif-
icant increase in TB case detection following the COV-
ID-19 pandemic. Continued engagement of CHWs can 
help find missing TB cases in high TB burden countries.

OA35-477-17 Strengthening TB screening 
among recipients of HIV care through 
continuous quality improvement, Baringo 
County Referral Hospital, Kenya 

O. Osoti,1 Y. Jemutai,2 Z. Rop,2 J. Kiprop,3 L. Matu,4 
M. Kitheka,5 1Goldstar Kenya, Monitoring and Evaluation, 
Nairobi, Kenya, 2Baringo County, Health, Baringo, Kenya, 
3Goldstar Kenya, HIV Care and Treatment, Baringo, Kenya, 
4Goldstar Kenya, HIV Care and Treatment, Nakuru, Kenya, 
5Deloitte, HIV Care and Treatment, Nakuru, Kenya. 
e-mail: osotirobert@gmail.com

Background and challenges to implementation: People 
living with HIV are 16 times more likely to develop ac-
tive TB compared to those who are HIV-negative ac-
cording to WHO. Subsequently, TB screening should be 
done to all the recipients of HIV care to help in early 
detection of undiagnosed TB active cases and start them 
on treatment. As of Nov 2021, the TB screening rate for 
the recipients of care in Baringo County Referral Hos-
pital was at 73%. 
This review documents the success of the implementa-
tion of a Continuous Quality Improvement (CQI) proj-
ect to improve TB screening rates among recipients of 
care
Intervention or response: The USAID Tujenge Jamii 
project working in collaboration with the county de-
partment of health of Baringo supported the implemen-
tation of a CQI project to improve the low TB screen-
ing among PLHIV. The root causes identified were; low 
TB screening for clients served in the community ART 
distribution groups (CAGs), high numbers of treatment 
supporter drug pickup, gaps in documentation of TB 
screening and knowledge gaps among HCWs . Integra-
tion of TB screening in the CAGs, reducing the num-
ber of treatment supporter drug pickups and building 
capacity in both documentation and TB screening were 
done to address the root causes of the problem.

Results/Impact: Comparing results in a six-month pe-
riod before and after the implementation of the CQI, 
there was an improvement in the TB screening rates by 
13% from a baseline of 73% in Nov 2021 to 88% in July 
2022. The screening rate increased from 68% to 88% 
and 75% to 88% among men and women respectively. 
Community TB screening increased from 0% to 90% in 
the same period.
Conclusions: Implementation of CQI projects for ele-
ments that are nonperforming is central to identifying 
underlying causes of the gap and developing solutions 
based on context. Projects should consider adopting 
CQI to address results areas with low performance.

OA35-478-17 Skilling TB Survivor-Champions 
in communications for better outreach to 
communities: experiences from India 

S. Kumar,1 N. Bhardwaj,1 I. Zaidi,1 A. Pundir,1 
R. Rattan,1 R. Ananthakrishnan,2 A. Srinivasan,2 
S.S. Chadhha,3 A. Kalra,4 M. Das,4 1Resource Group for 
Education and Advocacy for Community Health, Unite to 
ACT, New Delhi, India, 2Resource Group for Education and 
Advocacy for Community Health, Headquarters, Chennai, 
India, 3FIND, India & Southeast Asia, Delhi, India, 4FIND, 
India Country Office, Delhi, India. 
e-mail: smrity@reachindia.org.in

Background and challenges to implementation: Inad-
equate public understanding and awareness of tubercu-
losis in India remains an impediment to the country’s 
ambitious TB elimination goals. Enhanced community 
participation and improved knowledge of TB among 
communities can help address this.
Intervention or response: Through the Unite to ACT 
project, as part of the COVID-19 Response Mechanism 
(C19-RM), TB survivor-Champions (TBCs) received 
communications skilling, through a specially designed 
and previously piloted curriculum. Two-day commu-
nication workshops were organised at the state-level to 
equip TBCs with the skills and expertise to develop cre-
ative collaterals on TB. 
The content of the workshop contains the overall en-
hancement of different means of communications as-
pects of TB champions so that engaging information 
and communication materials can be developed for cre-
ating awareness among the populations.
Results/Impact: Workshops were held for 880 TB 
Champions in 22 batches from 80 districts of 10 states. 
Among those trained, 53.3% were male. Each trained 
TBC created multiple communication products that 
were reviewed and feedback provided to improve the 
quality of the material and the accuracy of the messag-
es. Till December 2022, 800 TBCs have developed 3684 
communication materials and organised 2180 commu-
nity meetings. Materials have included slogans, flyers, 
posters, poems, songs, photos, nukkad-natak scripts, 
and others in 5 languages (English, Hindi, Bengali, Gu-
jarati, and Punjabi). 
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While the communication products were all technically 
sound, a comparison of pre and post-test data also re-
veals their understanding of the subject has improved 
(see figure attached).

Conclusions: Communications skilling can help enhance 
the skills and ability of TB survivors and Champions to 
communicate effectively, through multiple mediums and 
in local languages, to their communities, thereby im-
proving understanding of TB. This has the potential to 
improve health-seeking behaviour. 

OA35-479-17 The value-add of  
capacity-building and mentorship of  
primary healthcare nurses on gastric 
aspiration yields in Joe Gqabi District,  
Eastern Cape, South Africa 

N. Msimango,1 L. Gece,1 P. Naidoo,1 1Maternal, 
Adolescent and Child Health Institute NPC (MatCH), 
TB LON, Durban, South Africa. 
e-mail: nsmsimango@match.org.za

Background and challenges to implementation: Tuber-
culosis (TB) is a communicable disease, major cause of 
ill-health and leading cause of death worldwide. Tuber-
culosis in children is often missed due to non-specific 
symptoms. Each year 39 000 under 5s with TB are re-
ported in SA. Children done Mantoux test are not al-
ways brought back timeously for reading. It is difficult 
for children to produce sputa. 
To improve TB diagnosis by GeneXpert, the MatCH 
Institute NPC USAID TB LON project team facilitated 
trainings on gastric aspiration (theory and practical) for 
nurses in PHC facilities.
Objectives: 
• To train PHC nurses on gastric aspiration
• To increase the number of under 5s diagnosed and 
treated for TB
Intervention or response: On-site gastric aspiration 
training was facilitated for PHC nurses, followed by su-
pervised practical demonstration on identified TB con-
tacts under 5s. The number of nurses trained, facilities 
reached, and children done gastric aspiration were re-
corded. Mentoring was conducted after training. Early 
diagnosis of under 5s, treatment initiation, parent coun-
selling on treatment adherence, side effects and moni-
toring were completed at PHCs.

Results/Impact: Overall, 70 PHC nurses were trained 
between October 2021 and September 2022. From the 
baseline of eight under 5s diagnosed in 2020, there was 
575% increase in 2022 with fifty-four children diagnosed 
with Drug Susceptible TB, two Drug Resistant TB and 
all linked to care.
Conclusions: Capacity building and mentorship of PHC 
nurses on gastric aspiration in children promotes early 
diagnosis, linkage to care, and treatment closer to their 
homes reducing catastrophic costs for the family.

OA35-480-17 TB deep dive analysis: 
a methodical approach to reviewing 
programme implementation and enhancing 
operational plans for TB care and prevention 

J. Dycoco-Cam,1 K.D. Legaspi,1 E. Libao,1 
A. Ordonez,1 J.K. Matias,1 A. Pascua,1 Z. Umag,1 
D. Lozada,1 C.J. Candari,1 M. Calnan,1 E. Bontuyan,2 
1University Research Co. LLC, TB Platforms for Sustainable 
Detection, Care and Treatment Project, Makati, Philippines, 
2United States Agency for International Development, 
Office of Health, Manila, Philippines. 
e-mail: jdycococam@urc-chs.com

Background and challenges to implementation: Pro-
gram Implementation Reviews (PIR) are essential to 
program improvement. PIRs allow Local Government 
Units (LGUs) to comprehensively examine various 
strategies across the TB cascade of care including gov-
ernance, financing, regulation, and service delivery to 
identify gaps and propose evidence-based solutions to 
strengthen LGU operational plans. Given the COVID-
19-related challenges, no TB PIRs were conducted be-
tween 2020 and 2022.
Intervention or response: In February 2023, USAID’s TB 
Platforms for Sustainable Detection, Care and Treat-
ment Activity collaborated with the Center for Health 
Development (CHD) IV-A and provincial health offices, 
to support a series of program implementation reviews 
for TB service delivery points in the region, utilizing the 
“Deep Dive” approach. The Deep Dive is a methodical 
analysis of each indicator and sub-indicator in the TB 
care cascade to identify gaps. 
Fishbone analysis was utilized to determine the root 
causes of major gaps identified, using the 6M classifi-
cation: manpower, machine, method, materials, milieu, 
and money.
Results/Impact: Four hundred seven TB program man-
agers and implementers from 133 (94%) LGUs received 
capacity-building on Deep Dive analysis, improving 
their TB data analysis and utilization skills to inform 
TB programming. A review of local epidemiological in-
dicators assisted the teams in identifying specific com-
munities needing priority high level support. 
Local TB cascade indicators were analyzed, helping the 
teams identify specific service delivery gaps, such as low 
testing rate and high lost to follow-up, and determine 
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solutions to address the 6M root causes. Accordingly, 
the 2023 LGU TB program plans were revised to incor-
porate identified solutions.
Conclusions: Employing the deep dive approach to anal-
ysis facilitates an in-depth review of the TB care cascade 
and program management, identifying the root causes 
of major gaps. In turn, service delivery points developed 
evidence-based and doable action plans to improve per-
formance and achieve targets.

OA36 Spatial and Molecular 
epidemiology of TB 

OA36-481-17 An ecological study of the 
spatial association with loss to follow-up 
from tuberculosis treatment in Brazil,  
2010-2021 

R.B.V. Tavares,1 T.Z. Berra,1 Y.M. Alves,1 
A.C.V. Ramos,1 A.F. Tartaro,1 L.S. Alves,1 
M.A.P. Popolin,1 A.R. Nanque,1 T.K.A. Teibo,1 
J.G.d.A. Ballestero,1 A.A. Monroe,1 R.A. Arcêncio,1 
1University of São Paulo at Ribeirão Preto College of 
Nursing, Maternal-Infant Nursing and Public Health, 
Ribeirão Preto, Brazil. 
e-mail: jaqueline.almeida@usp.br

Background: Tuberculosis (TB) was the leading cause of 
death by a single infectious disease worldwide until CO-
VID-19 onset. The pandemic disrupted programmatic 
actions of TB control, including the operationalization 
of Directly Observed Treatment (DOT), which can lead 
to catastrophic repercussions on treatment outcomes. 
Therefore, this study aimed to identify areas of spatial 
association of loss to follow-up from TB treatment in 
Brazil and verify COVID-19 impact in cluster forma-
tion.
Design/Methods: Ecological study held in Brazil com-
posed of all cases of loss to follow-up in TB treatment 
from 2010 to 2021 extracted from DATASUS. Rates 
of loss to follow-up per 100 000 population were cal-
culated for each municipality and were carried out the 
Getis-Ord GI* technique, which identifies areas of spa-
tial association for clusters of high (Hotspots) and low 
(Coldspots) intensity.
Results: A total of 1.054.772 cases were notified, of 
whom 134.399 were lost to follow-up from TB treat-
ment. 
For the period from 2010 to 2019 (pre-pandemic) and 
2010 to 2021, there was a similar spatial pattern distri-
bution, being that it was detected two clusters of high in-
cidence in the North region, one in the Midwest and one 
in the Southeast, whereas in the Northeast and South 
regions were detected low incidence clusters for loss to 
follow-up. From 2020 to 2021 (COVID-19 pandemic 

period), there was a different spatial distribution, with 
high incidence clusters in North and Southeast regions; 
and protection clusters in the Northeast and South.

Conclusions: It was possible to identify areas of high 
and low incidence of loss to follow-up from tuberculosis 
treatment in Brazil. The difference in the spatial pattern 
found during the pandemic could indicate priority ar-
eas to implement complementary actions in TB control, 
considering the pandemic impact in those areas.

OA36-482-17 Geospatial overlap of 
undernutrition and TB in Ethiopia 

F. Wagnew,1 K. Alene,2 M. Kelly,1 D. Gray,1 
1Australian National University, National Center for 
Epidemiology and Population Health, Acton, Australia, 
2Curtin University, Population Health, Perth, Australia. 
e-mail: fasilw.n@gmail.com

Background: Undernutrition is a key driver of the global 
tuberculosis (TB) epidemic, but little is known about the 
spatial co-distribution of both diseases. Understanding 
the geospatial overlap of the two conditions is essential 
for implementing cost-effective integrated control pro-
grams. This study aimed to determine the spatial co-dis-
tribution and socio-climatic drivers of undernutrition 
and TB in Ethiopia.
Design/Methods: Data on wasting, underweight, stunt-
ing, and adult undernutrition were obtained from the 
Ethiopian Demographic and Health Survey (EDHS). 
Data on TB were obtained from the Ethiopian national 
TB survey. Environmental and demographic variables 
relevant to our study were obtained from available 
sources. 
We applied a geostatistical model using a Bayesian 
framework to predict a high-resolution prevalence of 
undernutrition and TB across the country. Predicted 
prevalence maps were then overlaid to determine areas 
of spatial overlap.
Results: Spatial variation in the prevalence of TB and 
undernutrition was observed in Ethiopia. Spatial over-
lap of undernutrition and TB prevalence was detected in 
Afar and Somali regions. Population density was associ-
ated with the spatial distribution of TB [mean regres-
sion coefficient (β): 0·008; 95% CrI: 0·001, 0·014], wast-
ing [β: -0·017; 95% CrI: -0·032, -0·004], underweight [β: 
-0·02; 95% CrI: -0·031, -0·011], stunting [β: -0·012; 95% 
CrI: -0·017, -0·006] and adult undernutrition [β: -0·007; 



Oral abstract sessions,  Friday,  17  November S385

95% CrI: -0·01, -0·005]. Distance to a health facility was 
associated with the spatial distribution of stunting [β: 
0·269; 95% CrI: 0.08, 0·46] and adult undernutrition [β: 
0·176; 95% CrI: 0·044, 0·308].
Conclusions: The spatial distribution of TB and under-
nutrition were associated with healthcare access and 
demographic factors. Spatial overlap of undernutrition 
and TB prevalence was observed in Afar and Somali re-
gions, suggesting that geographically targeted service 
integration may be more effective than nationwide ser-
vice integration.

OA36-483-17 Temporal trends in the TB 
burden in an ageing population in China: 
secondary data analysis from GBD 2019 

B. Che,1 X. Zheng,2 B. Chen,1,3 Y. Lu,1 Y. Zhang,1 
B. Xu,1 1Fudan University, School of Public Health, 
Department of Epidemiology, Shanghai, China, 2Tongji 
University, Shanghai Pulmonary Hospital, Clinic and 
Research Center of Tuberculosis, Shanghai Key Laboratory 
of Tuberculosis, Shanghai, China, 3Zhejiang Provincial 
Center for Disease Control and Prevention, Department of 
Tuberculosis Control and Prevention, Hangzhou, China. 
e-mail: 21111020027@m.fudan.edu.cn

Background: With the rapid population aging in China, 
it has been a big challenge to achieve the goal of End the 
global TB epidemic. 
This study aimed to describe the temporal trend of tu-
berculosis (TB) burden in China during 1990-2019, and 
to evaluate the effect of age, period and birth cohort on 
China’s TB burden.
Design/Methods: The trend of incidence, mortality 
and disability-adjusted life years (DALYs) of TB was 
described using the data of Global Burden of Disease 
2019 study. Join-point regression model was applied to 
calculate the average annual percentage change (AAPC) 
of TB burden for different groups. Age-period-cohort 
(APC) model was fitted for rate and relative risks (RR) 
of each age group were computed.
Results: In 2019, the highest TB deaths (5 232, 95% un-
certainty interval [UI]: 4 375~6 171) and DALYs (155 
180, 95%UI: 126 471~190 554) happened in population 
aged 70-74 years old in China. In patients with newly 
diagnosed TB, the proportion of patients aged above 65 
years increased from 16.73% in 1990 to 28.92% in 2019, 
so as to the TB deaths, the proportion rose from 38.34% 
to 59.42%. 
During the 30-year period, the AAPC of age-stan-
dardised rate of mortality (-7.77, confidence interval 
[CI]: -8.44~ -7.10) and DALY (-7.48, 95% CI: -7.98~ 
-6.97) of TB decreased in general, while the decrease in 
the 75-79 years group was much lower. 
The period effect and cohort effect for TB incidence 
and mortality have shown a general trend of decreasing, 
while the age effect presented an obvious rising trend for 
TB mortality, especially among the age of 85-89 years 
(RR = 4.59, 95% CI: 4.25~ 4.95).

Conclusions: The disease burden of TB remains consid-
erable in the elderly Chinese population. TB case find-
ings should be enhanced in this high-risk elderly popu-
lation, together with innovative approaches for early 
detection and reactivation prevention.

OA36-484-17 Molecular epidemiology  
of M. tuberculosis complex in Ireland over  
a 10-year period with a focus on  
whole-genome sequencing of informative 
clusters 

E. Roycroft,1,2 S. Jackson,3 P. Flanagan,1,2 S. Mok,1,2 
P. Downes,4 B. Boyle,1,2 J. Wagener,1,2 T. Rogers,2 
M. Fitzgibbon,1,2 1Irish Mycobacteria Reference Laboratory, 
St. James’s Hospital, Dublin, Ireland, 2Trinity College, Clinical 
Microbiology, Dublin, Ireland, 3Health Protection Surveillance 
Centre, Infectious Disease, Dublin, Ireland, 4Health Service 
Executive (HSE), Public Health, HSE-East, Dublin, Ireland. 
e-mail: eroycroft@stjames.ie

Background: Ireland is a low tuberculosis (TB) burden 
country with declining crude incidence rates. Despite 
this, enhanced focus on interrupting TB transmission 
is needed to meet WHO End TB Strategy goals. Myco-
bacterial interspersed repetitive unit – variable number 
tandem repeats (MIRU-VNTR) genotyping has recently 
been replaced by whole genome sequencing (WGS) ge-
notyping as the gold standard typing method for Myco-
bacterium tuberculosis complex (MTBC). 
This study aims to describe the molecular epidemiology 
of MTBC in Ireland over 10 years, and to gain further 
insights into informative clusters using WGS genotyping 
and TB surveillance data.
Design/Methods: MIRU-VNTR data was used to char-
acterise the molecular epidemiology of MTBC isolates 
collected from 2010 – 2019 and received in the Irish My-
cobacteria Reference Laboratory (IMRL). Twenty-three 
clusters with identical MIRU-VNTR genotype, selected 
to represent a range of lineages and cluster sizes, were 
genotyped using WGS. National TB surveillance data 
for clustered cases were analysed to compare genotyp-
ing performance across various subgroups.
Results: High lineage diversity was demonstrated within 
isolates collected from 2010-2019 (n=2275). Six global 
lineages were found, including West-African lineages. 
Euro-American lineage 4 predominated at 66%. 43% 
of isolates were clustered using MIRU-VNTR genotyp-
ing (n=972 isolates, n=231 clusters). Median cluster size 
was 2 (range 2-52). The largest clusters mainly involved 
Irish-born cases. 
MIRU-VNTR and WGS matched for 52% informative 
clusters. WGS genotyping gave a more highly resolved 
view of relatedness in 48% of clusters. 13% were com-
pletely refuted, 17% had some isolates ruled out of the 
cluster and 17% had more than one sub-cluster found 
with WGS genotyping. Analysis is continuing to mine 
surveillance data, possibly giving further insight into 
these clusters.
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Conclusions: Ireland has a heterogenous MTBC popu-
lation, dominated by Lineage 4. MIRU-VNTR genotyp-
ing has over-estimated TB clusters within Ireland, con-
firmed by WGS genotyping now in place. Efforts to in-
terrupt MTBC transmission can be better targeted with 
WGS genotyping.

OA36-485-17 Describing direct transmission 
of rifampicin-resistant TB between known 
contacts in Khayelitsha, South Africa:  
a molecular epidemiology study 

H. Cox,1 G. Goig,2 A. Reuter,3 A. Dipenaar,4 
S. Borrell,5 L. Streicher,6 J. Furin,7 S. Gagneux,5 
R. Warren,6 1University of Cape Town, Division of 
Medical Microbiology, Cape Town, South Africa, 
2Swiss Tropical and Public Health Institute, Medical 
Parasitology and Infection Biology, Bern, Switzerland, 
3Medecins sans Frontieres, South Africa, Cape Town, 
South Africa, 4Stellenbosch University, Molecular 
Biology and Human Genetics, Cape Town, Belgium, 
5Swiss Tropical and Publlic Health Institute, Medical 
Parasitology and Infection Biology, Bern, Switzerland, 
6Stellenbosch University, Molecular Biology and Human 
Genetics, Cape Town, South Africa, 7Harvard Medical 
School, Global Health and Social Medicine, Cleveland, 
United States of America. 
e-mail: helen.cox@uct.ac.za

Background: Direct tuberculosis transmission is often 
inferred using single nucleotide polymorphism (SNP) 
thresholds of 1-12 (genomic distance). 
However, there is limited data to support this approach 
from high HIV, TB and rifampicin-resistant TB (RR-
TB) burden settings.
Design/Methods: Khayelitsha has TB case notification 
>1,000/100,000/year with ~70% HIV co-infection and 
~200 RR-TB patients diagnosed annually. 
Whole genome sequence (WGS) data, from the earli-
est available isolate, were used to describe SNP differ-
ences (drug-resistance conferring mutations excluded) 
between epidemiologically linked RR-TB patients rou-
tinely diagnosed across 2008-2017.
Results: WGS data were available for 108 RR-TB pa-
tients with known close contact (63, 58% HIV-positive 
at RR-TB diagnosis). These patients were epidemiologi-
cally linked into 43 clusters containing 65 linked pairs, 
irrespective of time between diagnoses. 
Overall, 42 (65%) pairs were separated by 0-1 SNPs, 
with a further 8 (12%) separated by 2-7 SNPs; 2 pairs 
had SNP differences of 13 and 19 respectively. 
The remaining 13 (20%) pairs showed SNP differences 
between 195-1084, representing infections with different 
strains.RR-TB strains were isolated from patient pairs a 
median of 371 days apart (IQR 177-804 days), with no 
association between time and SNP differences (Figure). 
Among the 42 pairs separated by 0-1 SNPs, the median 
time between isolates was 342 days (IQR 158-710), with 
no difference by HIV status of either patient in the pair.

Figure. SNP and time (days) differences between RR-
TB isolates from patient pairs.

Conclusions: The majority of transmission events 
showed very low genomic variation suggesting that low 
SNP thresholds can be used to discern direct transmis-
sion of RR-TB between individuals. There were, how-
ever, two patient pairs with known links with intermedi-
ate SNP differences, which may represent transmission 
of clonal populations. Significant time differences (up to 
years) between pairs with 0-1 SNP differences highlight 
the need for intensified post exposure management for 
RR-TB contacts and lengthy patient cohorts to fully as-
sess transmission, even in high HIV prevalence settings.

OA36-486-17 Mortality among people with 
drug-susceptible TB in South Africa 

N. Maraba,1 S. Charalambous,1 N. Ndlovu,1 
N. Mokone,1 F. Mboniswa,1 T. Dube,1 
K. van Kalmthout,2 D. Jerene,2 K. Fielding,3 
1The Aurum Institute, Implementation Research Division, 
Johannesburg, South Africa, 2KNCV Tuberculosis 
Foundation, Evidence and Impact, The Hague, 
Netherlands, 3London School of Hygiene and Tropical 
Medicine, Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: NMaraba@auruminstitute.org

Background: Mortality due to tuberculosis (TB) is a 
challenge globally. To reduce TB mortality, we need to 
document deaths and understand who are at greatest 
risk of death. By doing so, we will be able to prioritize 
resources and implement strategies that will mitigate 
the challenge. 
We report on mortality and its risk factors amongst peo-
ple with drug-sensitive TB in South Africa.
Design/Methods: This is sub-analysis from the AS-
CENT trial, a cluster-randomized trial evaluating the 
use of digital adherence technologies to support TB 
treatment adherence. 
The trial took place in 60 primary health care facilities 
across 2 provinces in South Africa and enrolled adults ≥ 
18 years who were on TB treatment. End of treatment 
outcomes data were abstracted from the TB register. 
Poisson regression with random effects (facility-level) 
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was used to assess individual- and time-frames of calen-
dar period and treatment phase (using lexis expansion) 
factors associated with on-treatment mortality rate.
Results: Between November 2021 to March 2023, treat-
ment outcomes for 4830 patients were abstracted. Ma-
jority of participants 3000 (62%) were males, 1496 
(31%) were aged between 30-39 years and 2834 (59%) 
had bacteriologically confirmed TB. Over half were liv-
ing with HIV 3006 (62%) of whom 2614/3006 (87%) 
were on antiretroviral therapy. 
Mortality risk at end of treatment was 358/4830 (7%). 
Older age, those living with HIV but not on ART or 
unknown ART status and those clinically diagnosed 
with TB had an increased morality rate while those who 
reached continuation phase had a decreased mortality 
rate (table).

Variable Total 
deaths

Mortality rate 
(/100 person-

years)

Adjusted Rate ratio 
(95% confidence 

interval)

Gender Male
Female

229
129

15.8
14.2

1
0.91 (0.73 - 1.14)

Age group, 
years

<30
30-39
40-49
50-59
≥60

29
85
93
70
81

7.8
11.5
14.5
19.5
32.9

1
1.36 (0.88 - 2.10)
1.64 (1.07 - 2.52)
2.10 (1.34 - 3.30)
3.58 (2.30 - 5.58)

HIV ART

Negative
Positive - on ART
Positive - not on ART
Positive - unknown ART

102
190
34
13

12.6
14.6
26.4
27.3

1
1.25 (0.96 - 1.61)
2.34 (1.55 - 3.52)
2.29 (1.26 - 4.16)

Disease 
classification

Bacteriological
Clinical

151
207

11.0
21.0

1
1.85 (1.47 - 2.32)

Calendar 
period

Aug 2020 - Sep 2021
Oct - Dec 2021
Jan - March 2022
April - June 2022
July 2022-

63
74
86
92
43

18.2
17.2
15.2
16.7
9.2

1.05 (0.74 -1.47)
1.06 (0.77 -1.46)

1
1.09 (0.81 -1.48)
0.69 (0.47 -1.01)

Treatment 
phase

Intensive
Continuation

189
169

24.1
10.7

1
0.49 (0.39 - 0.61)

Conclusions: There was high mortality amongst our 
study population over a short period of time. Interven-
tions targeting older generations, those living with HIV 
and clinically diagnosed are needed to reduce mortality

OA36-487-17 The influence of occupation  
on community participation and results in  
a TB prevalence survey, India 

K. Rade,1 S. Selvaraju,2 P. Chandrasekaran,2 
M. Parmar,1 R. Ramachandran,1 B. Vadera,3 
A. Shah,3 V. Giri,4 R. Rao,4 A. Choudhury,1 
1World Health Organization, Country Office for India, 
CDS, New Delhi, India, 2Indian Council of Medical 
Research, National Institute for Research in Tuberculosis, 
Chennai, India, 3U.S. AGENCY FOR INTERNATIONAL 
DEVELOPMENT (USAID), India Mission, Health Mission, 
New Delhi, India, 4Ministry of Health & Family Welfare, 
Govt of India, Central TB Division, New Delhi, India. 
e-mail: radek@who.int

Background: National Tuberculosis prevalence survey 
was conducted in India between 2019-2021 in which 
354541 eligible participants were enrolled. Several mea-
sures were taken to ensure maximum community partic-
ipation. This includes meticulous planning in advance, 
communication and engagement of local authorities, 
community representatives and explaining benefits of 
participation in the survey. 
During survey, participants were also offered refresh-
ments at the survey sites along with basic amenities in-
cluding, seating arrangements, drinking water to make 
them comfortable.
Design/Methods: All eligible survey participants who 
consented  were enrolled (in digital data management 
system for survey) in prevalence survey during their 
home visit. They were given QR code-based identity 
card along with the time and place of appointment 
(based on their convenience) for participation in survey 
at respective sites. 
Enrolled participants not reporting at survey sites were 
followed up at their home at least three times to pursue 
their participation in the survey. 
Finally, reasons of non-participation were ascertained 
and entered on last day of survey cluster activity.
Results: Overall, 91% 3,22,480 people participated. 
Highest non-participation was among salaried employ-
ees (14.9%) and those having business (12.9%). 

Figure: Reasons for non-participation in tuberculosis 
prevalence survey.

Overall proportion of ‘refusal to participate’ was higher 
than that of ‘non-availability’ in all types of occupa-
tions. Among non-participants, non-availability of the 
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participants was highest (60%) among salaried employ-
ees due to unsuitable timings. Among laborers, tempo-
rary travel & migration was 50% in non-agriculture and 
47% in agricultural laborers. Unemployed had highest 
TB prevalence (655/1,00,000) and lowest in housework-
ers (126/1,00,000).
Conclusions: Nominal compensation like refreshments 
during the survey procedures are important but not 
enough for participation, at least for few types of oc-
cupation. Among salaried employees and those in busi-
ness, fee day-off or compensatory off as well as flex-
ible timing of surveys may be useful. Occupation-wise 
statistical adjustments must be made for more accurate 
estimation.

OA37 Access to quality TB care and 
services 

OA37-488-17 Harnessing the power of 
persuasive communication to find and 
treat missing TB cases among TB household 
contact persons: the COME ALIVE strategy 

C.J. Candari,1 K.P. Soliven,1 M. Articona,1 
T. De La Cruz,1 F. Bautista,1 A. Lambinicio,1 
K. DalawangBayan,1 E. Bontuyan,2 M. Calnan,1 
1University Research Co. LLC, TB Platforms for Sustainable 
Detection, Care and Treatment Project, Makati, Philippines, 
2United States Agency for International Development, 
Office of Health, Manila, Philippines, Manila, Philippines. 
e-mail: ccandari@urc-chs.com

Background and challenges to implementation: Tuber-
culosis (TB) household contact persons are at high-risk 
for TB. Although contact investigation (CI) results in 
earlier case identification, decreased disease severity, 
and reduced transmission, its practice remains sporadic 
in many settings. In the Philippines, the implementation 
and documentation of CI remain inconsistent and dif-
ficult to quantify.
Intervention or response: USAID’s TB Platforms for 
Sustainable Detection, Care and Treatment project im-
plemented the COME ALIVE (Communicate and Men-
tor Effectively through A-L-I-V-E) Strategy to improve 
the capacity of community health workers (CHWs) to 
deliver social behavior change campaigns. The strategy 
focuses on five critical communication skills: Asking 
questions, Listening actively, Informing dynamically, 
Verifying and Encouraging behaviors. These skills are 
used during house-to-house visits to communicate with 
TB contact persons, assess for TB signs and symptoms, 
convince them to undergo testing as needed, and enroll 
in treatment if diagnosed. COME ALIVE anchors on the 
premise that people are easily persuaded if messengers 
are perceived as competent, trustworthy, and appealing.

Results/Impact: From 2021 to 2022, the Activity trained 
3,223 CHWs on COME ALIVE, who proceeded to 
screen 56,449 contact persons of 4,257 index TB pa-
tients during house-to-house visits. Of those screened, 
4,516 (8%) were presumed to have TB; 3,568 (79%) were 
tested, and 2,647 TB contact persons were diagnosed 
with TB (Bacteriologically confirmed (BC): 54%, Clini-
cally diagnosed: 46%); 2,619 (99%) were enrolled in 
treatment. Forty contact persons needed to be screened 
to find 1 BC TB case. The overall yield was 5% - com-
parable with other documented community-based case-
finding activities.
Conclusions: CHWs make a difference in TB detection 
and treatment, especially if capacitated to become com-
petent agents of case detection, trustworthy treatment 
partners, and dynamic referrers. Their social capital and 
relationships are instrumental in addressing community 
perceptions of TB and improving health-seeking behav-
ior. Building CHW capacities are worth healthcare sys-
tems’ investments.

OA37-489-17 e-Referral of presumptive TB 
patients from private pharmacies: results of  
a pilot in North Sumatera, Indonesia 

V. Gones,1,2 D. Sahanggamu,1,3 F.A. Putri,1,3 I. Syed,1,3 
E. Ramoran,4 J. Neukom,5 L. Stevens,6 1USAID 
Tuberculosis Private Sector, Technical, Jakarta, Indonesia, 
2SwipeRx, Public Health, Jakarta, Indonesia, 3FHI 360, 
Asia Pacific Regional Office, Jakarta, Indonesia, 4SwipeRx, 
Research and Data Analyst, Jakarta, Indonesia, 5SwipeRx, 
Public Health, Ho Chi Minh, Viet Nam, 6FHI 360, Asia 
Pacific Regional Office, Bangkok, Thailand. 
e-mail: FAPutri@fhi360.org

Background and challenges to implementation: Glob-
ally, Indonesia has the second highest TB burden. A 2017 
study showed that 52% of TB patients initially seek care 
in private pharmacies which are not engaged under TB 
public-private-mix (PPM). Pharmacies lack a formal 
mechanism to refer clients for TB diagnosis. SwipeRx 
is an all-in-one app for pharmacy professionals to con-
nect, find accurate drug and health information, and 
access free continuing professional development (CPD) 
modules.
Intervention or response: USAID TB Private Sector uti-
lized the SwipeRx platform to develop and pilot a digi-
tal referral tool (e-referral) within the SwipeRx applica-
tion to identify presumptive TB among pharmacy cli-
ents between June 2021-May 2022 in Medan City, North 
Sumatera. 
A total of 226 pharmacy professionals from 148 private 
pharmacies were engaged and trained. Pharmacies re-
ferred to engaged public health centers (41) and private 
clinics (8). 
To promote participation, incentives were provided 
for successful referrals as CPD credits for pharmacists/
pharmacy assistants and mobile recharge vouchers for 
non-professional staff from March-May 2022.
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Results/Impact: In total 423 pharmacy clients were 
screened and 97 identified as presumptive TB with re-
ferral to health facilities for diagnosis. Among those re-
ferred, 39 were recorded and tested for TB at the facili-
ties. Of those, 49% (19) were re-referred for chest X-Ray 
or to their appointed primary facility registered for na-
tional health insurance. Of those recorded at the referral 
facilities, 44% (17) were diagnosed with TB and started 
treatment. Mobile recharge vouchers as an incentive, in-
creased TB screening activities in 22 selected pharmacies 
by 76% (63 to 111).
Conclusions: Having a pharmacy referral mechanism 
in place in Indonesia can help identify missing people 
with TB by identifying presumptive TB among phar-
macy clients. However, structured mechanisms using 
digital platforms to facilitate screening and referral from 
private pharmacies to NTP are needed. Data sharing 
mechanisms enabling seamless referral and tracking are 
pivotal in increasing the yield of this intervention.

OA37-490-17 Engagement of the  
private sector for finding missing TB cases  
in Nigeria: prospects and challenges 

C. Ohikhuai,1 A. Chukwuma,2 O. Chijioke-Akaniro,3  
E. Ubochioma,2 A. Agbaje,4 O. Olarewaju,3 T. Adetiba,4 
K. Ojobor,5 1Viamo Inc., Programs, Abuja, Nigeria, 
2National Tuberculosis and Leprosy Control Programme, 
Programs, Abuja, Nigeria, 3National Tuberculosis and 
Leprosy Control Programme, Monitoring and Evaluation, 
Abuja, Nigeria, 4Institute of Human Virology Nigeria, 
Programs, Abuja, Nigeria, 5Institute of Human Virology 
Nigeria, Strategic Information, Abuja, Nigeria. 
e-mail: charlesohikhuai@gmail.com

Background and challenges to implementation: Nigeria 
is among the 30 high Tuberculosis (TB) burden coun-
tries globally with an estimated 250,000 TB cases miss-
ing annually. The engagement of the private sector is 
one of the Interventions deployed by the National TB 
Programme (NTP) in finding these missing TB cases. 
This paper provides an analysis of the gains and the 
challenges of this intervention.
Intervention or response: The engagement of the pri-
vate sector in TB care and management has been pas-
sive since the inception of the NTP. However, there was 
a deliberate effort by the USAID and the Global Fund 
to actively engage the private sector in 2018 and 2019 
respectively through Intermediary Organizations (IO). 
The hub-and-spoke model was adopted by the IOs. 
While the spokes made up of the Community Pharma-
cist, Patent and Proprietary Medicine Vendors, Tradi-
tional Birth Attendants mainly identified and referred 
presumed TB cases, the hubs made up of the private-
for-profit and faith-based organization facilities offered 
the full range of TB care. Linkage mechanisms between 
the spokes and hub ensured complete referrals. Finan-
cial incentives and enablers are given to providers for 
screening, referral, testing, contact management, and 

case-holding. Electronic applications for TB screening 
were deployed. The NTP tools are used for documenta-
tion, reporting is through the NTP reporting channels.
Results/Impact: Private facilities providing TB services 
increased from 977 in 2017 to 4,038 in 2022. Figure 1 
shows the 10 years trend of TB notification through the 
private sector.
As funding for TB dwindles, there is the likelihood that 
this may lead to a downward trend in the significant in-
crease in TB notification from the private sector experi-
enced in the past five years.

Figure 1. PPM TB notification trend from 2013 to 2022 
in Nigeria.

Conclusions: The NTP and its partners need to iden-
tify sustainable means of incentivizing private providers 
to ensure sustainability of the gains so far. A detailed 
analysis of the threats associated with this mode of en-
gagement is recommended.

OA37-491-17 Improving private sector 
TB notifications and access to quality TB 
services through strategic engagement and 
intermediary partners in Indonesia 

M. Samsuri,1,2 D. Sahanggamu,1,2 R. Palupy,1,2 
F.A. Putri,1,2 I. Syed,1,2 T. How,3 L. Stevens,3 1USAID 
Tuberculosis Private Sector, Technical, Jakarta, Indonesia, 
2FHI 360, Asia Pacific Regional Office, Jakarta, Indonesia, 
3FHI 360, Asia Pacific Regional Office, Bangkok, Thailand. 
e-mail: msamsuri@fhi360.org

Background and challenges to implementation: Indo-
nesia has the second highest number of unreported TB 
cases globally with an estimated 275,000 in 2022. Private 
primary providers have an important role in finding the 
missing TB patients, yet have limited access to GeneX-
pert (GX) testing, fixed dose combination (FDC) drugs, 
and the national TB surveillance system (SITB) which 
hinder their contributions. Addressing the barriers pri-
vate primary providers face is critical to find the missing 
TB patients and improve TB treatment quality.
Intervention or response: Starting October 2020, US-
AID Tuberculosis Private Sector (TBPS) supported six 
districts (Medan, North Jakarta, South Jakarta, Gresik, 
Denpasar, Samarinda) in Indonesia to engage private 
primary providers in a District-based Public-Private-
Mix (DPPM). This focused on i) promotion and im-
provement of access to GX testing, ii) improved access 
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to programmatic TB drugs and iii) facilitating provider 
access to SITB. Additionally, TBPS provided the local 
PPM leads - district health offices and public primary 
health centers - with technical assistance to conduct fa-
cility supervisory visits and sub-district PPM reviews. 
In four out of six districts, the TBPS intervention pack-
age was delivered by contracted local intermediary part-
ners (IPs).
Results/Impact: Between October 2020 and December 
2022, the number of private primary providers engaged 
in DPPM increased from 122 to 1,139 and the number 
of presumptive TB cases reported through SITB in-
creased from 1,576 to 5,438 in six supported districts. 
TB case notifications increased from 689 to 1,535 and 
the proportion of presumptive TB patients tested with 
GX among private sector referrals increased from 60% 
(947/1,576) to 77% (4,204/5,438).
Conclusions: Barriers in access to GX testing, FDC, and 
the complicated national TB surveillance system (SITB) 
hinder TB notification from private primary providers. 
In collaborative application, TBPS delivered interven-
tion packages often through contracted local IPs, which 
improved DPPM engagement and increased presump-
tive TB reporting and TB notifications from private pri-
mary providers.

OA37-492-17 TB screening in traditional 
psychiatric homes: a strategic community 
active case-finding model for improving 
TB case-finding in a low-yielding local 
government area, Ogun State, Nigeria 

E. Ajayi,1 A. Agbaje,2 O. Daniel,3 F. Adole,1 
A. Alege,4 S. Odunjo,5 T. Olusola,6 R. Eneogu,7 
D. Nongo,8 C. Anyaike,9 C. Mensah,10 1Institute 
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Abeokuta, Nigeria, 2Institute of Human Virolgy, Nigeria, 
TB Care and Programs, Abuja, Nigeria, 3Institute of 
Human Virology, Nigeria, TB Care and Programs, Ikeja, 
Nigeria, 4Society for Family Health, TB Care and 
Programs, Ikeja, Nigeria, 5Society for Family Health, 
TB Care and Programs, Abeokuta, Nigeria, 6Ogun State 
Ministry of Health, TB Control Program, Abeokuta, 
Nigeria, 7United State Agency for International 
Development, Nigeria, TB Care and Programs, Abuja, 
Nigeria, 8United State Agency for International 
Development, Nigeria, Program, Abuja, Nigeria, 9National 
Tuberculosis, Leprosy and Buruli Ulcer Control Program, 
Nigeria, Program, Abuja, Nigeria, 10Institute of Human 
Virology Nigeria, Program, Abuja, Nigeria. 
e-mail: eajayi@ihvnigeria.org

Background and challenges to implementation: Alter-
native Medicine Practice is gradually playing a signifi-
cant role in the prevention and control of diseases of 
public health importance, particularly in developing 
countries like Nigeria, where there are limited resources 
for universal health coverage and tuberculosis is no ex-
ception. 

However, engagement is still suboptimal and conse-
quently creating a lot of missed opportunity in TB case 
finding.
Intervention or response: Two Traditional Psychiatric 
Homes were identified in Ode community, Remo North 
LGA of Ogun state. After due advocacy and appropriate 
education on Basics of TB, TB screening was carried out 
on all residents of the homes using the WHO symptom-
atic screening questions (cough of ≥ 2 weeks, fever, night 
sweat, and unexplained weight loss) to identify TB pre-
sumptive cases whose sputum samples were subsequent-
ly sent for GeneXpert testing. The home comprises of 
teenagers and young adults who are substance abusers 
and were brought by family members for unorthodox 
form of care. Living condition in the home is a crowded, 
congregate-like setting accompanied with poor feeding, 
all of which favor the manifestation and spread of TB 
disease.
Results/Impact: A total of 331 residents were screened 
in both homes with 117 TB presumptive identified, and 
38 TB cases diagnosed representing 32% TB yield. The 
intervention was responsible for a 300% increase in TB 
case finding in quarter 4 2022 over the previous quarter 
as shown in the chart below and accounted for about 
59% case contribution to the total TB case finding in 
the LGA. 

Figure. LGA case finding trend - Q1 - Q4 2022.

Conclusions: Active collaboration with Traditional 
Medicine Practitioners is an evolving and viable inter-
vention that requires more attention and resource mo-
bilization in TB control programs as it carries a high 
potential for rewarding outcomes in rapidly finding the 
missing TB cases and consequently reducing TB bur-
den, and as such, a systematic scale-up of engagement 
with Traditional Medicine Practitioners is highly recom-
mended.



Oral abstract sessions,  Friday,  17  November S391

OA37-493-17 Continuity of TB essential 
health services during an outbreak of Ebola 
2023: lessons from Uganda 

O. Charles,1 M. Amutuhaire,2 T. Stavia,3 M. Alex,4 
R. Makabayi,5 M. Arinaitwe,3 M. Mudiope,5 
G. Amanya,6 1Ministry of Health, Uganda, Curative 
Services, Kampala, Uganda, 2Ministry of Health Uganda, 
National Malaria Control Division, Kampala, Uganda, 
3Ministry of Health Uganda, National TB Programe, 
Kampala, Uganda, 4Ministry of Health Uganda-Global 
Fund, National TB Programe, Kampala, Uganda, 
5Makerere University, United States Agency for 
International Development (USAID), Uganda, Infectious 
Diseases Institute, Kampala, Uganda, 6Ministry of 
Health/ Makerere University Infectious Diseases Institute, 
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Background and challenges to implementation: On 20th 
September 2022, the Ministry of Health declared an 
outbreak of Ebola Virus (EVD) in Mubende and Kasan-
da districts. The government of Uganda then adapted 
aggressive public health interventions to mitigate the 
spread of Ebola including the movement restrictions 
and lockdown two districts. 
Although these measures were successful in limiting the 
local spread of Ebola, it is less clear how they may have 
affected TB services.
Intervention or response: We collected information on 
key TB priority indicators for three specific periods, 
the pre-pandemic period (before September 2022), the 
emergency response period (Sept 2022–Jan 2023), and 
the mitigation period (Feb 2023 onwards). 
We collected information on the proportions of out-
patients screened for TB, the number of patients diag-
nosed with TB and the proportion of health facilities 
submitting the TB weekly surveillance report. 
The Man-Kendal test for trend analysis was conducted 
for cases reported from pre-pandemic phase over the 
EVD response period. P value < 0.05 was considered sta-
tistically significant. 
For the mitigation phase we are implementing coordi-
nation at all levels, active case search using mobile van 
TB clinics mounted with, gene expert and an Artificial 
Intelligence enabled CAD for TB screening, utilization 
of patient-centered approaches and use of digital adher-
ence technologies.
Results/Impact: There was an observed decline in 
screening and reporting rates (fig 1 & 2), case finding 
for TB in the epicenters by 52.8% when compared to the 
prior period (epi week36/2021-Week 5/2022), and Week 
36/2022-Week 5/2023), and far below National Strategic 
Plan (NSP) targeted weekly 28 cases for the epicenters, 
a significant decline in numbers of TB cases reported 
(P < 0.0001).
Conclusions: Restriction and lockdowns imposed by the 
government could have affected care-seeking and access, 
hence undermining gains in TB control.

Figure 1. Showing trends in reporting rates, Tb 
screening & notification disaggregated by epi weeks, 
Kasandra district.

Figure 2. Showing trends in reporting rates, Tb 
screening & notification disaggregated by epi weeks, 
Mubende district.

OA37-494-17 Scaling up point-of-care 
TB screening and diagnostic tools for 
indigenous peoples: utilisation of  
computer-aided detection and portable  
rapid diagnostic test in active case-finding 

A.N. Ordonez,1 J. Dycoco-Cam,1 C.E. Sarte,1 
K.D. Legaspi,1 C.J. Candari,1 M. Calnan,1 
E. Bontuyan,2 1University Research Co. LLC, 
TB Platforms for Sustainable Detection, Care and 
Treatment Project, Makati, Philippines, 2United 
States Agency for International Development, Office 
of Health, Manila, Philippines. 
e-mail: aordonez@urc-chs.com

Background and challenges to implementation: Access 
to basic health services remains a problem for the 10-
20% of the Philippines’ Indigenous Peoples (IP) popu-
lation. In Rodriguez, Rizal challenges to IPs’ access to 
health services are aggravated by their remote communi-
ty locations, particularly in San Rafael, Puray, and Ma-
cabud villages with over 40% indigenous populations. 
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IPs have limited TB testing and screening opportunities, 
given the municipality’s challenging topography and the 
limited availability of chest x-ray (CXR) services.
Intervention or response: The USAID’s TB Platforms for 
Sustainable Detection, Care and Treatment Project sup-
ported Active Case Finding (ACF) activities in the three 
IP communities, by deploying mobile TB CXR with 
CAD services to provide initial CXR reading, allowing 
onsite identification of IPs presumed to have TB. Onsite 
sputum specimens were collected from IPs presumed to 
have TB for TrueNAT testing, a portable, rapid TB di-
agnostic testing device. The strategy aims to facilitate 
point-of-care diagnosis reducing early lost-to-follow-up.
Results/Impact: The program intervention resulted 
in all 321 indigenous community members receiving a 
CXR with CAD. Of these, 95 (30%) were presumed to 
have TB and tested. As a result, 80 individuals were diag-
nosed with TB and enrolled into treatment, equivalent 
to 9% of total TB case notifications from the three com-
munities. The initiative reduced the turnaround time 
from screening to testing from an average of seven days 
to less than a day.
Conclusions: Utilization of point-of-care screening and 
diagnostic platforms improves access to TB services in 
geographically isolated places. There was no compari-
son of costs between TrueNAT and Xpert MTB/Rif, or 
between fixed and portable CXRs. The use of point-
of-care screening and diagnostic tools, significantly re-
duced turnaround times, minimized lost-to-follow-up, 
maximizing the impact among marginalized and under-
served communities.

OA37-495-17 Decentralising drug-resistant-TB 
care using telemedicine (e-sanjeevani) from 
health and wellness centres in Jharkhand, 
India 

A. Mukherjee,1 C. Pradeesh,2 P. Ranjeet,3 K. Subhadra,2 
K. Rajesh,2 S. Tutul,2 A. Puja,4 M. Ankita,4 A. Rachna,5 
1Jhpiego India, Monitoring , Evaluation, Research and 
Learning, New Delhi, India, 2Jhpiego India, NISHTHA, 
Jharkhand, India, 3Health Services, Jharkhand, Tuberculosis 
department, Jharkhad, India, 4Jhpiego India, NISHTHA, 
New Delhi, India, 5JnJ, Infectious Diseases, Mumbai, India. 
e-mail: ankita.mukherjee@jhpiego.org

Background and challenges to implementation: India 
contributed to 27% of the global Drug-resistant tuber-
culosis (DR-TB) burden in 2020. The state of Jharkhand 
has a death rate of 7.5% and Lost to follow-up rate of 
8% in people diagnosed with MDR TB in 2022. The 
out-of-pocket expenses incurred for TB patients in India 
is 713.4 USD (direct and indirect costs).
Intervention or response: Jhpiego, through its JnJ grant, 
trained Community Health Officers (CHOs) posted at 
two districts on MDR TB and linked these HWCs to 
specialists’ hubs, utilizing the e-sanjeevani platform for 
addressing adverse drug reactions, providing counseling 
and ensuring compliance.

Intervention was piloted between July 2022 and Decem-
ber 2022. The District TB Centers and CHOs were ca-
pacitated and teleconsultations were facilitated between 
CHOs and specialists after mapping the existing people 
needing DR-TB care to their catchments. The activities 
were monitored using NIKSHAY and e-Sanjeevani data 
(Online portal for TB program and teleconsultation 
program respectively).
Results/Impact: 95% of HWCs (N=244) in the two 
districts were linked in e-sanjeevani. All notified people 
needing DR-TB care during the pilot (N=35) were reg-
istered on e-sanjeevani. A total of 108 teleconsultations 
were made. 65 accounts of adverse drug reaction were 
timely identified and managed jointly by CHOs and 
MOs. An average of 84% patients in ES and 39% in 
Ranchi were followed-up monthly by the CHOs.
Conclusions: The pilot led to timely detection and re-
dressal of ADRs, reduced travel to higher facilities, and 
quicker consultations. Including CHOs in the manage-
ment of MDR TB can play a significant role in prevent-
ing treatment disruptions, early detection and redressal 
of ADRs, thus leading to favorable treatment outcomes. 
The unavailability of internet at the HWCs and the ab-
sence of a cadre of specialists for teleconsultation were 
identified as the major issues in the implementation of 
the program.

OA38 Implementation of TPT in PLHIV 

OA38-496-17 The TB preventive therapy 
cascade of care among people with HIV 
undergoing systematic TB screening in 
Uganda 

F. Semitala,1 L. Chaisson,2 S. Makumbi,3 
S. Steinmetz,4 D. Armstrong,5 B. Opira,3 
M. Kamya,1 P. Phillips,6 D. Dowdy,4 C. Yoon,6 
1Makerere University, Medicine, Kampala, Uganda, 
2University of Illinois at Chicago, Medicine, Chicago, 
United States of America, 3Infectious Diseases 
Research Collaboration, Medicine, Kampala, Uganda, 
4Johns Hopkins University, Epidemiology, Baltimore, 
United States of America, 5Johns Hopkins University, 
Pathology, Baltimore, United States of America, 
6University of California San Francisco, Medicine, 
San Francisco, United States of America. 
e-mail: semitala@gmail.com

Background: Tuberculosis preventive therapy (TPT) is 
recommended for all people with HIV (PWH) as being 
highly effective in reducing TB incidence and mortal-
ity, but uptake and completion rates are suboptimal. 
We characterized the TPT cascade of care for PWH 
participating in a trial offering short-course TPT (3HP, 
3-months of weekly isoniazid+rifapentine).
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Design/Methods: TB SCRIPT is a randomized trial 
evaluating the impact of C-reactive protein (CRP)-
based TB screening on case detection and TPT uptake 
among adult PWH initiating antiretroviral therapy 
(ART) in four HIV clinics in Uganda (ClinicalTrials.gov 
NCT04557176). 
We characterized the TPT cascade of care for PWH who 
screened negative by their randomization assignment 
(CRP <5 mg/L or 0/4 WHO symptoms), with each step 
expressed as a proportion of the preceding step. 3HP eli-
gibility was assessed using a standardized questionnaire, 
liver enzyme testing, and urine pregnancy testing. 
Eligible PWH (liver enzymes <3x upper limit-of-nor-
mal, non-pregnant) initiating 3HP were assessed for 
adverse events and adherence by pill count and recall. 
3HP completion was defined as taking ≥11 doses within 
16 weeks.
Results: From November 2020 to December 2022, 826 
PWH screened negative for TB (71.9% female, median 
age 28 years [24-35], median CD4 count 285 cells/uL 
[176-445]). All 826 PWH (100%) were assessed for 3HP 
eligibility, of whom 595 (72.0%) were eligible (Figure 
1). 
Most PWH ineligible for 3HP were pregnant (179/231, 
77.5%) or had transaminitis (16/231, 6.9%). Of the 549 
(92.3%) eligible PWH who presented for 3HP initiation, 
531 (96.7%) initiated and 498 (90.7%) completed 3HP. 
The cumulative proportion initiating and completing 
3HP was 64.3% and 60.3%, respectively.

Figure 1. 3HP cascade of  care for ART-naive outpatient  
PWH in Uganda.

Conclusions: 3HP completion rates were high, suggest-
ing high tolerability. However, nearly one-quarter of all 
PWH were ineligible due to pregnancy. Rigorous safety 
data for short-course TPT regimens during pregnancy 
is urgently needed to optimize TPT benefit for pregnant 
women with HIV.

OA38-497-17 Preferences for TB preventive 
treatment regimens among persons living 
with HIV in Uganda – a discrete choice 
experiment 

H.E. Aschmann,1 A. Musinguzi,2 J.L. Kadota,3 
C. Namale,4 J. Kakeeto,4 J. Nakimuli,2 L. Akello,2 
F. Welishe,2 A. Nakitende,2 A. Cattamanchi,5 
F.C. Semitala,6 A.D. Kerkhoff,7 1University of California 
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Kampala, Uganda, 3University of California San Francisco, 
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San Francisco, United States of America, 4Uganda 
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Walimu, Kampala, Uganda, 5University of California 
Irvine & University of California San Francisco, Division 
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Francisco, United States of America, 6Uganda Tuberculosis 
Implementation Research Consortium & Makerere 
University Joint AIDS Program (MJAP) & Makerere 
University College of Health Sciences, School of Medicine, 
Kampala, Uganda, 7University of California San Francisco, 
Division of HIV, Infectious Diseases, and Global Medicine, 
San Francisco, United States of America. 
e-mail: helene.aschmann@ucsf.edu

Background: Tuberculosis (TB) preventive treatment 
(TPT) is recommended for persons living with HIV in 
high TB burden settings. While 6 months of daily iso-
niazid (6H) is widely available, a short-course regimen 
consisting of 12 weekly doses of isoniazid and rifapen-
tine (3HP) is being rolled out globally. 
Other regimens, including 1 month of daily isoniazid 
and rifapentine (1HP), are considered for future roll-
out. However, little is known about individuals’ prefer-
ences for TPT regimens.
Design/Methods: We administered a discrete choice ex-
periment survey among adults living with HIV engaged 
in care at an HIV clinic in Kampala, Uganda. 
In 9 random choice tasks, participants (1) chose between 
two regimens based on treatment burden (number of 
pills, frequency, duration, adjusted HIV antiretroviral 
dosage) and side effects, and (2) answered if they would 
prefer the selected treatment if available versus no treat-
ment. We analyzed preferences using hierarchical Bayes-
ian estimation and simulated predicted TPT choice.
Results: Among 400 participants (median age 44, 72% 
female, 91% with previous TPT), across tasks, 60% 
(241/400) accepted all regimens, 39% (157/400) accepted 
some regimens, and 0.5% (2/400) accepted none. 
Figure 1 shows predicted choices in scenarios where ad-
ditional existing regimens are added as choices or have 
improved features. If only 6H was available, 13% would 
prefer no treatment. A 10-pill 3HP regimen was predict-
ed to be equally desirable as 6H (46% vs. 46%). Howev-
er, a 5-pill 3HP fixed dose combination (FDC) regimen 
was preferred over 6H (90% vs. 8%). 
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More participants preferred a 5-pill 3HP regimen over 
a 5-pill 1HP regimen, both in scenarios where 1HP re-
quired (83% vs. 8%) and did not require antiretroviral 
dosage adjustment (70% vs. 23%).

Figure 1. Simulated choice among TPT regimens. 
Scenarios follow historical availability (6H only, 3HP 
rollout with 10 pills, rollout of  FDC for 3HP), and 
predictions for potential improvements.
6H: 6 months daily doses of  isoniazid/rifapentine, 3HP: 3 months 
weekly doses of  isoniazid/rifapentine, 1HP: 1 month weekly doses of  
isoniazid/rifapentine, ART: antiretroviral theraphy, FDC: fixed dose 
combination, TPT: TB preventive therapy.

Conclusions: Predicted uptake of short-course TPT was 
high with FDC, and FDC 3HP was highly preferred to 
1HP. Development of future, more person-centered TPT 
regimens should focus on reducing pill burden and non-
daily dosing.

OA38-498-17 A choice architecture-based 
intervention to increase prescription  
of TB preventive treatment to people living 
with HIV in southern Africa: results from a 
cluster-randomised trial 
K. Shearer,1 B.A. Nonyane,2 C. Mulder,3 R. Nyirenda,4 
E. Valverde,5 S. Munguambe,5 N. Kawaza,6 
V. Chihota,7 G. Churchyard,8 R. Chaisson,1 J.E. Golub,1 
C.J. Hoffmann,1 1Johns Hopkins University, Center 
for Tuberculosis Research, Baltimore, United States of 
America, 2Johns Hopkins Bloomberg School of Public 
Health, Department of International Health, Baltimore, 
United States of America, 3KNCV TB Plus, TB elimination 
and health system innovations, The Hague, 
Netherlands, 4Ministry of Health, Department of 
HIV and AIDS, Lilongwe, Malawi, 5Fundação Aurum, 
N/A, Maputo, Mozambique, 6Clinton Health Access 
Initiative, TB, Harare, Zimbabwe, 7The Aurum Institute, 
Global Division, Johannesburg, South Africa, 8The 
Aurum Institute, N/A, Johannesburg, South Africa. 
e-mail: ksheare5@jhu.edu

Background: TB preventive treatment (TPT) is a highly 
effective but underutilized tool for reducing the risk of 
TB disease among people living with HIV (PLHIV). 
We evaluated the effectiveness of a choice-architecture-
based approach to increase TPT prescribing to PLHIV 
in Malawi, Mozambique, and Zimbabwe. Choice- ar-
chitecture structures clinical operations to make a pre-
ferred action the default choice for clinicians.
Design/Methods: We conducted a cluster-randomized 
trial within the IMPAACT4TB 3HP rollout in which 
clinics were randomly assigned to choice-architecture 
(intervention) or standard TPT prescribing (control). 
We sought to link TPT prescribing to antiretroviral 
therapy (ART) prescribing and to make TPT prescrib-
ing the default. The intervention was supported by a 
default prescribing module built into the point-of-care 
HIV electronic medical record in Malawi and by stickers 
placed in clients’ clinical stationery in Mozambique and 
Zimbabwe. Data were collected in aggregate at clinic 
level and the primary outcome was the clinic-level pro-
portion of new ART clients who initiated TPT, reported 
by study country.

Figure.
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Results: 57 clinics were included from Mozambique 
(n=20), Malawi (n=19), and Zimbabwe (N=18). There 
were a median of 6 and 10 new ART clients per month 
in intervention and control clinics, respectively, in 
Mozambique; 17 and 15 in Malawi; and 13 and 13 in 
Zimbabwe. Comparing intervention to control clinics, 
mean TPT prescribing to new ART clients was 86.9% 
vs 70.9% in Mozambique (t-test p-value=0.15), 55.5% 
vs 56.5% in Malawi (p=0.89), and 55.9% vs 56.2% in 
Zimbabwe (p=0.98).
Conclusions: The choice-architecture intervention did 
not overcome barriers to TPT prescribing. The interven-
tion may have led to an improvement in TPT prescribing 
in one study country but no differences were observed in 
the other countries. Implementation challenges included 
delays due to COVID-19, similar training across inter-
vention and control arm clinics, cross-over of the default 
prescribing module in Malawi, and concerns regarding 
the safety of default prescribing.

OA38-499-17 Advancing toward TB 
preventive therapy saturation in people 
living with HIV and its implications on  
TB-HIV: a successful case in Zambia 

M. Khunga,1 P. Lungu,2 D. Mukube,1 R. Chimzizi,1 
J. Namonje,3 L. Mulenga,4 T. Chisenga,5 S. Sivile,4 
K. Simpungwe,3 L. Kasonka,6 A. Mubanga,1 1Ministry 
of Health, Public Health, National TB/Leprosy Program, 
Lusaka, Zambia, 2East, Central, Southern Africa-Health 
Community, Public Health, Arusha, Zambia, 3Ministry of 
Health, Public Health, Lusaka, Zambia, 4Ministry of Health, 
Infectious Diseases, Lusaka, Zambia, 5Ministry of Health, 
Public Health, HIV Program, Lusaka, Zambia, 6Ministry of 
Health, Technical Services, Lusaka, Zambia. 
e-mail: mortonkhunga@yahoo.com

Background and challenges to implementation: Zam-
bia is one of the high TB/HIV burden countries with 
a rate of 60% in 2018. The country has prioritized TB 
Preventive Therapy (TPT) as a key strategy of TB con-
trol toward elimination. Collaboratively, TB and HIV 
programs in 2018 embarked on a campaign to scale up 
TPT in PLHIV to attain 90% TPT saturation by 2022 
from 8% in 2018.
Intervention or response: Preparation for this approach 
included consensus building, target setting, securing 
TPT commodities, capacity building in TPT and raising 
public awareness. TPT Saturation was defined as TPT 
coverage of at least 90% of  the total clients on ART. 
We, therefore, targeted and offered TPT to both new 
ART and treatment-experienced PLHIV who had no 
prior exposure to TPT and were free of active TB as per 
the WHO and national guidelines.
Results/Impact: Cumulatively, by the end of 2022, TPT 
initiations had reached 91% (1,141,384 total initiations 
against 1,253,641 on anti-retroviral therapy), all age 
groups inclusive. Coverage of TPT varied at the sub-
national level. At least 6 of the 10 provinces had cover-

age above the national average. Northwestern province 
had the lowest coverage of 69% and Copperbelt was the 
highest at 95%. By end of 2022, TB/HIV co-infection 
reduced to 32%.
Conclusions: Routine data shows that Zambia has suc-
cessfully attained TPT saturation coverage in PLHIV, 
which may have contributed to the decline in TB/HIV 
co-infection rates. Strategic interventions, political will 
and resilient supply chain system between the two pro-
grams were catalytic in achieving the national target on 
TPT. Provinces with coverage below the national aver-
age require more effort and a differentiated approach. 
These results show that full TPT overage is attainable. 
Therefore, policymakers and implementers must con-
sider TPT saturation a national goal.

OA38-500-17 Cost comparison of 
delivery strategies for the 3-month 
isoniazid+rifapentine (3HP) treatment 
regimen among people living with HIV 

Y. Baik,1 A. Musinguzi,2 A. Nakitende,2 J. Kadota,3,4 
H. Sohn,5 A. Katamba,6,7 A. Cattamanchi,6,3,4 
D. Dowdy,6,8 F. Semitala,2 1University of Pennsylvania 
School of Medicine, Department of Biostatistics, 
Epidemiology, and Informatics, Philadelphia, United 
States of America, 2Infectious Diseases Research 
Collaboration, Infectious Diseases Research Collaboration, 
Kampala, Uganda, 3University of California San Francisco, 
Center for Tuberculosis, San Francisco, United States of 
America, 4University of California San Francisco General 
Hospital, Division of Pulmonary and Critical Care Medicine, 
San Francisco, United States of America, 5Seoul National 
University School of Medicine, Department of Preventive 
Medicine, Seoul, Republic of Korea, 6Uganda Tuberculosis 
Implementation Research Consortium, Uganda 
Tuberculosis Implementation Research Consortium, 
Kampala, Uganda, 7Makerere University, College of 
Health Sciences, Kampala, Uganda, 8Johns Hopkins 
University School of Public Health, Department of 
Epidemiology, Baltimore, United States of America. 
e-mail: amusinguzi@idrc-uganda.org

Background: Short-course regimens for tuberculosis 
(TB) prevention, such as three months of Isoniazid-Rifa-
pentine (3HP), have shown high levels of treatment com-
pletion in a trial of facilitated directly observed therapy 
(DOT), facilitated self-administered therapy (SAT), and 
informed choice between facilitated DOT and facili-
tated SAT (using a shared decision-making aid) among 
people living with HIV (PLHIV). We aimed to compare 
per-patient costs for 3HP across delivery strategies.
Design/Methods: In a pragmatic trial (3HP Options), 
PLHIV at Mulago HIV/AIDS clinic in Kampala, Ugan-
da, were randomly assigned to receive 3HP by facilitated 
DOT, facilitated SAT, or informed choice. At recruit-
ment, we administered a short costing survey (e.g., time 
required for clinic attendance) to all participants and a 
more detailed costing survey at the dose-six visit to a 
random subset of 50 participants per arm. Study and 
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routine clinic staff were asked to log the time require-
ments for their job duties related to implementing study 
activities on a weekly basis; clinical activities were di-
rectly observed using time-and-motion surveys.
Results: Facilitated SAT was substantially less costly 
to the health system ($57 vs. $107 per participant) and 
to participants ($8 vs. $28) than facilitated DOT (total 
cost: $64 vs. $135). 
This difference primarily reflects more frequent clinic 
visits for DOT, requiring increased payments for trans-
port reimbursement that outweighed the higher cost of 
the digital adherence technology (99DOTS) platform 
for SAT. Participant costs reflected more frequent clinic 
visits which incurred lost wages and requirements for 
work coverage (e.g., childcare). Implementing shared 
decision-making added only minimally to the total cost.

Conclusions: For PLHIV receiving 3HP, facilitated SAT 
required less than half the cost of facilitated DOT. This 
cost differential may be reduced in clinics that are lo-
cated closer to participant homes and/or workplaces. 
Shared decision-making is feasible to implement from 
the cost perspective.

OA38-501-17 TB preventive treatment 
programme successfully reduces TB  
incidence among people living with HIV  
on antiretroviral therapy in Uganda 

J. Musaazi,1 B. Castelnuovo,1 S. Zawedde-Muyanja,1 
A. Kiragga,2 S. Okoboi,1 M. Senkoro,3 N. Kalema,4 
P. Kavuma,4 P.M. Namuwenge,5 Y.C. Manabe,6 
C. Sekaggya-Wiltshire,1 1Infectious Diseases 
Institute, Makerere University, Research, Kampala, 
Uganda, 2African Population and Health Research Center, 
Research, Nairobi, Kenya, 3National Institute for Medical 
Research, Muhimbili Centre, Research, Dar-es-Salaam, 
United Republic of Tanzania, 4Infectious Diseases Institute, 
Makerere University, Health Systems Strengthening 
Department, Kampala, Uganda, 5Uganda Ministry of 
Health, National Tuberculosis and Leprosy Program, 
Kampala, Uganda, 6Johns Hopkins University School of 
Medicine, Division of Infectious Diseases, Department of 
Medicine, Baltimore, United States of America. 
e-mail: musaazijoseph7@gmail.com

Background: The Ministry of Health has scaled up TB 
preventive therapy (TPT) in Uganda. We aimed to deter-
mine how the TPT program has impacted TB incidence 
among PLHIV on ART in Uganda.
Design/Methods: This was a case-cohort study where 
data were abstracted from the HIV care database and 
paper-based TPT registers for PLHIV aged 15 years 
and above who were initiated on ART during the period 
from 2016 to 2019 at the six public health facilities dur-
ing the test and treat era. 
We used Poisson methods and Kaplan-Meier to estimate 
incidence and probability of TB. Log-rank test and 
weighted Cox proportional regression model were used 
to compare probabilities and hazards of TB between 
non-TPT group versus TPT group.
Results: We enrolled 1,866 participants: 67.2% (1,253) 
were females, with median age of 30 (IQR 25 – 36) 
years, 86.8% were in WHO clinical stage 1 or 2 at ART 
initiation, 42.0% (783) initiated on TPT whereas 58.0% 
(1,083) did not. 
The probability of developing TB was higher among 
PLHIV who never initiated TPT compared to those 
who initiated, i.e. 0.5% versus 0.2%, 1.3% versus 0.4%, 
2.0% versus 0.9%, 2.9% versus 1.3%, 3.8% versus 
1.6% respectively, at months, 3, 6, 12, 24, and 36 since 
ART initiation (P value<0.001). The risk of developing 
TB among PLHIV on ART initiated on TPT was 57% 
lower than that among those who never initiated TPT 
(adjusted hazard ratio 0.43, 95%CI 0.31 – 0.60). Male 
sex, being underweight and advanced HIV disease at 
ART initiation were associated with a high risk of 
acquiring TB after ART initiation.
Conclusions: TPT successfully reduced TB incidence 
among PLHIV on ART in public healthcare settings in 
Uganda. However, male patients, the underweight, and 
those who start ART with advanced HIV disease need 
expedient TB evaluation, prevention, or treatment.
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Factors Levels
Person-time

Per 1000-person 
years

Number of TB 
cases Un adjusted Adjusted

HR (95%CI) P value HR (95%CI) P value

TPT status (time-varying covariate) Non-TPT group
TPT group

27997.68
9961.74

423
64

1
0.43 (0.33 – 0.58) <0.001

1
0.43 (0.31 – 0.60) <0.001

Total duration on ART before incident TB 
event or censor (per month increase) N/A N/A 0.69 (0.61 – 0.78) <0.001 0.62 (0.52 – 0.73) <0.001

Total duration on TPT before incident TB 
event or censor (per month increase) N/A N/A 0.35 (0.19 – 0.63) <0.001 0.66 (0.37 – 1.18) 0.163

Sex Male
Female

9956.75
28002.67

239
248

1
0.38 (0.30 – 0.47) <0.001

1
0.46 (0.35 – 0.61) <0.001

Age categoriesa

15 – 24
25 – 34
35 – 44

≥45

8359.84
18814.63
7440.31
3344.65

81
219
130
57

1
1.23 (0.91 – 1.66)
1.87 (1.34 – 2.62)
1.81 (1.20 – 2.75)

0.172
<0.001
0.001

1
0.86 (0.62 – 1.20)
0.91 (0.61 – 1.37)
0.94 (0.58 – 1.51)

0.366
0.663
0.799

WHO stage at ART start2 Stage 1 or 2
Stage 3 or 4

35596.25
2357.55

328
158

1
7.33 (5.41 – 9.95) <0.001

1
5.01 (3.63 – 6.92) <0.001

Body mass index, kgs/m2 <18.5
≥18.5

4101.35
33227.05

146
327

3.65 (2.76 – 4.81)
1 <0.001 2.49 (1.81 – 3.41)

1 <0.001

Had any opportunistic infection other than 
TB (time-varying) No

Yes
30628.24
7331.18

371
116

1
1.43 (1.09 – 1.87) 0.009

1
1.35 (0.97 – 1.87) 0.074

OA38-501-17 Table.
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tuberculosis diagnosis, treatment, and 
prevention for children living with HIV:  
an assessment survey of IeDEA sites 

K.M. Laycock,1 W. Jantarabenjakul,2 P. Lelo,3 
J. Pinto,4 L. Fenner,5 C. Yonaba,6 V.L. Nguyen,7 
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L.A. Enane,1 on behalf of the International 
epidemiology Databases to Evaluate AIDS 
(IeDEA) Consortium 1Indiana University, The Ryan 
White Center for Pediatric Infectious Diseases and 
Global Health, Indianapolis, United States of America, 
2Chulalongkorn University, Department of Pediatrics, 
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4Federal University of Minas Gerais, Division of 
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Switzerland, 6Centre Hospitalier Universitaire Yalgado 
Ouédraogo/Université Joseph KI-ZERBO, Service de 
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Hanoi, Viet Nam, 8Albert Einstein College of Medicine, 
Department of Internal Medicine, Bronx, United States of 
America, 9University of the Witwatersrand, Paediatrics and 
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Africa, 10University of Bordeaux, Bordeaux Population 
Health Research Center, Bordeaux, France. 
e-mail: kalayco@iu.edu

Background: Tuberculosis (TB) is a leading cause of 
mortality for children living with HIV (CLHIV). We in-
vestigated TB diagnostics, screening, management, and 
TB preventive therapy (TPT) at sites caring for CLHIV 

within the International epidemiology Databases to 
Evaluate AIDS (IeDEA) Consortium--a global research 
collaboration that collects and analyzes observational 
data from HIV care sites.
Design/Methods: A site assessment survey was imple-
mented from September 2020 to February 2021, with 
questions querying pre-pandemic practices. 
This analysis included only sites in low- and middle-in-
come countries providing care for CLHIV that reported 
diagnosing TB in 2019. Responses were analyzed using 
descriptive statistics, with regional differences assessed 
using chi-square tests.
Results: Of 238 IeDEA sites, 227 (95%) responded; 
135 were included in this analysis. Most sites reported 
screening for TB disease at enrollment in HIV care (Ta-
ble). 
Access to diagnostics varied significantly by region, in-
cluding for GeneXpert (range 67-100%), mycobacterial 
culture (range 43-83%) and drug-susceptibility testing 
(range 30-82%) (p<0.001). On-site provision of TB 
treatment was high (90%). 
Reported stock-outs occurred for isoniazid (23/116, 
20%) and other TB medications (11/114, 9.6%, range 
0-33%, p=0.008). 
TPT provision ranged from 50-100% (p<0.001). At 108 
clinics providing TPT (80%), eligibility criteria included 
children <5 years (82%; p=0.027); children 6-15 years 
(64%, range 20-82%, p<0.001); and/or test of TB infec-
tion (26% overall, range 0-73%, p<0.001). 
TPT regimens for children included: 6H (88%), 9H 
(3.7%), 12H (3.7%), 36H (0.9%), 4R (1.9%), 3HP 
(0.9%), 3HR (2.8%), and regimens for multidrug-resis-
tant TB exposure (4.6%).
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Characteristic n (%) All 
(n = 135)

Asia-Pacific 
(n = 17)

Caribbean, Central and 
South America (n = 6)

Central Africa 
(n = 17)

East Africa 
(n = 63)

Southern Africa 
(n = 22)

West Africa 
(n = 10) P-value

Routine TB disease screening1 at HIV 
care enrollment 121 (89.6%) 14 (82.4%) 5 (83.3%) 14 (82.4%) 59 (93.7%) 22 (100%) 7 (70.0%) 0.08

Acid fast bacillus smear 99 (73.3%) 13 (76.5%) 6 (100.0%) 8 (47.1%) 48 (76.2%) 14 (63.6%) 10 (100.0%) <0.001

GeneXpert 110 (81.5%) 14 (82.4%) 4 (66.7%) 13 (76.5%) 55 (87.3%) 14 (63.6%) 10 (100.0%) <0.001

Chest x-ray 105 (77.8%) 14 (82.4%) 5 (83.3%) 13 (76.5%) 46 (73.0%) 17 (77.3%) 10 (100.0%) 0.008

Mycobacterial culture 70 (51.9%) 12 (70.6%) 5 (83.3%) 8 (47.1%) 27 (42.9%) 13 (59.1%) 5 (50.0%) <0.001

Drug susceptibility testing 63 (46.7%) 14 (82.4%) 3 (50.0%) 6 (35.3%) 24 (38.1%) 13 (59.1%) 3 (30.0%) <0.001

Provision of TPT for persons who 
screened negative for TB disease 108 (80.0%) 11 (64.7%) 3 (50.0%) 7 (41.2%) 60 (95.2%) 22 (100%) 5 (50.0%) <0.001

TPT eligibility for children <5 years 
(out of 108 sites that provided TPT) 88 (81.5%) 8 (72.7%) 3 (100.0%) 6 (85.7%) 55 (91.7%) 13 (59.1%) 3 (60.0%) 0.027

TPT eligibility for children 6-15 years 
(out of 108 sites that provided TPT) 69 (63.9%) 6 (54.5%) 1 (33.3%) 5 (71.4%) 49 (81.7%) 7 (31.8%) 1 (20.0%) <0.001

1Symptom screening +/- additional tools.

OA38-502-17 Table.

Conclusions: Overall availability of GeneXpert and in-
tegrated TB/HIV treatment are encouraging, but vary by 
context. Heterogeneous implementation gaps remain-
-particularly for culture, drug susceptibility testing, TPT 
delivery and TPT regimens--which have implications for 
TB management and care outcomes for CLHIV. There is 
a need to improve equitable availability of critical tools 
for TB care and prevention for CLHIV.

OA38-503-17 Improving TB-HIV clinical care 
outcomes through a National TB Quality 
Improvement Collaborative in Uganda, 
October 2021-December 2022 

F. Nakanwagi,1 S. Muhumuza,1 W. Soyekwo,1 
C. Ashaba,1 J. Ssendiwala,1 D. Bogere,2 D. Lukoye,3 
H. Kadama,4 1Makerere University School of Public 
health- Monitoring and Evaluation Technical Support 
(MakSPH-METS) Program, Health Systems Strengthening, 
Kampala, Uganda, 2US Centers for Disease Control 
and Prevention -Uganda, Division of Global HIV and TB, 
Kampala, Uganda, 3US Centers for Disease Control and 
Prevention -Uganda, Division of Global HIV and TB,, 
Kampala, Uganda, 4Ministry of Health, Uganda, AIDS 
Control Program, Kampala, Uganda. 
e-mail: fnakanwagi@musph.ac.ug

Background and challenges to implementation: An esti-
mated 86,000 people in Uganda develop active TB annu-
ally, however, only 75% of the incident cases were diag-
nosed and notified in 2020 falling short of the 90% Na-
tional target. We present findings of efforts to improve 
TB clinical care cascade through the quality improve-
ment collaborative. In May 2021, the Ministry of Health 
(MoH), with support from US President’s Emergency 
Plan for AIDS Relief (PEPFAR) rolled out the TB treat-
ment cascade collaborative aimed at improving clinical 
outcomes among TB patients co-infected with HIV.
Intervention or response: The collaborative was imple-
mented purposively between October 2021 and Decem-
ber 2022, at outpatient departments of selected 879 

sites offering TB/HIV services across the country, that 
contribute 80% of the TB/HIV case load at the time. 
Our interventions included the following: holding stake-
holders’ entry meetings, conducting baseline data col-
lection, orienting health facility staff and conducting 
quarterly coaching and mentorship visits to identify 
barriers to TB service provision. To monitor site-level 
performance, monthly performance reviews were held 
with the sites teams to identify and address gaps in TB 
symptom-screening, GeneXpert testing for presumptive 
TB patients (PTPs), TB patients diagnosed, TB cure rate 
and PLHIV initiated on TPT. One on one learning ses-
sion to facilitate sharing of best practices and lessons 
learnt was held.
Results/Impact: Overall, TB screening among outpa-
tients improved from 73% to 96.4%; GeneXpert test-
ing for PTPs improved from 54.9% to 80.8%, TB pa-
tients diagnosed and registered increased from 86.8% 
to 100%, TB cure rate increased from 58.0% to 74.0%; 
and PLHIV initiated on TPT increased from 24.9% to 
70.2%. We learned that establishing TB clinics and in-
volvement of community resource persons improved TB 
care.
Conclusions: The TB-QI collaborative involving key 
stakeholders at all levels can improve TB/HIV treatment 
outcomes and National programs should support adap-
tation and scale-up of high impact practices to optimize 
service delivery.
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OA39 WHO Rapid Diagnostic Tests 

OA39-504-17 Deciphering the relationship 
between host transcriptional markers and 
bacteriological markers of TB disease 

R. Nakiboneka,1,2,3,4 M. Nliwasa,2,3 C.L. Msefula,2,3,4 
D. Sloan,1 W. Sabiiti,1 1University of St Andrew, School 
of Medicine, Infection and Global Health, Fife, Scotland, 
United Kingdom of Great Britain and Northern Ireland, 
2Kamuzu University of Health Sciences, College of 
Medicine, Blantyre, Malawi, 3Helse Nord Tuberculosis 
Initiative (HNTI), Pathology department, Kamuzu University 
of Health Sciences, Blantyre, Malawi, 4Africa Centre for 
Public Health and Herbal Medicine (ACEPHEM), Kamuzu 
University of Health Sciences, Blantyre, Malawi. 
e-mail: rfn1@st-andrews.ac.uk

Background: Several host gene markers that differen-
tiate confirmed pulmonary active tuberculosis (ATB) 
from other respiratory diseases (ORDs) have been re-
ported. These markers are not yet fully evaluated. Bac-
terial burden in ATB has been linked to disease severity. 
We sought to determine whether gene expression is re-
lated to TB bacterial burden.
Design/Methods: Patients presenting with TB-like 
symptoms were enrolled at healthcare facilities in Blan-
tyre, Malawi. ATB disease was confirmed by sputum 
MGIT culture, and sputum bacterial load was measured 
using TB-Molecular Bacterial Load Assay (TB-MBLA). 
Expression of Sweeney3 gene panel (GBP5, DUSP3, KLF) 
and/or in combination with CD64 (Sweeney3+CD64) in 
whole blood was evaluated using reverse transcriptase 
quantitative polymerase chain reaction (RT-qPCR) as-
say. Spearman’s rho correlation was used to determine 
the relationship between the variables.
Results: A total of 118 participants were included in 
the baseline evaluation. Longer baseline MGIT Time-
to-Positivity (TTP) was associated with downregu-
lated gene expression; Sweeney3 score r(116) = .73, 
p<0.0001 [95% C.I.=.63 to .80,] and a combination of 
the Sweeney3+CD64, r(116) = .71, p<0.0001 [95% C.I. 
= .61 to .79]. Similarly, high baseline bacillary load was 
associated with an upregulation in expression; Swee-
ney3 score r(74) = -.48, p <0.0001 [95% C.I. = -.64 to 
-.28], and Sweeney3+CD64 combination, r(74) = -.52, p 
<0.0001 [95% C.I. = -.67 to -.32]. In response to therapy, 
median TTP increased from 7days to 66days while bacil-
lary load declined from 3.78±1.5 log10eCFU/mL to 0.9± 
0.8 log10eCFU/mL by month-6 of treatment. Corre-
spondingly, Sweeney3 and Sweeney3+CD64 expression 
scores downregulated from mean delta Cycle quantifica-
tion (Cq) of 1.4 to 3.3 and 4.4 to 8.4 respectively, reach-
ing the mean expression levels in healthy individuals.
Conclusions: The results reveal an association between 
bacteriological measures of TB severity and host-gene 
expression, opening the possibility of adopting these 
gene markers for TB clinical grading at baseline and 
during therapy.

OA39-505-17 Optimisation of 
fluoroquinolone resistance detection 
using Xpert MTB/XDR and the impact on 
rifampicin-/multidrug-resistant TB treatment 

R.I. Calderón,1,2 D.V. Alonso Ochoa,1 
L.R. Inga Angulo,1 N.N. Barreda Ponce,1 
O.M. Sanabria Salazar,1 L.W. Lecca Garcia ,3 
1Socios En Salud Sucursal Perú, Laboratory, Carabayllo, 
Peru, 2Universidad Nacional Federico Villarreal, Biochemical 
and Synthetic Biology Research Group, Lima, Peru, 3Socios 
En Salud Sucursal Perú, Direction, Lima, Peru. 
e-mail: rcalderon_ses@pih.org

Background: Second-line LPA tests, which have been 
the predominant genotypic method to determine resis-
tance to fluoroquinolones and second-line injectable 
drugs (SLID), were used to choose a suitable therapy for 
people affected by RR/MDR-TB. Unfortunately, its di-
agnostic power has limitations, with ambiguous results 
in around 50% of all specimens tested and more than 
80% of negative smear sputum specimens. 
The Xpert MTB/XDR assay is advertised as a rapid 
molecular test for the detection of fluoroquinolone, iso-
niazid, and SLID resistance, with a sensitivity ranging 
from 88% to 96% (for fluoroquinolone resistance) and 
a detection limit of 86 CFU/ml for sputum sediments. 
This study presents a preliminary performance analysis 
of Xpert MTB/XDR in TB patients in Lima, Peru.
Design/Methods: Sputum specimens collected for diag-
nostic confirmation were tested in parallel with Xpert 
MTB/XDR and Genotype MTBDRsl v 2.0 in the So-
cios En Salud Sucursal Peru Lab and the performance 
was compared with the stratification of specimens by 
bacterial load to predict the potential value of the new 
method.
Results: The proportion of valid drug resistance results 
produced by Xpert MTB/XDR was much greater (25/25 
(100%)) than that produced by Genotype MTBDRsl v 
2.0 [21/25 (84%)]. The proportion of valid results using 
Xpert MTB/XDR was greater [6/6 (100%) vs. 2/6 (33%)] 
in samples with low and very-low bacterial loads.
Conclusions: A better fluoroquinolone resistance test-
ing performance (and maybe INH and SLID) of Xpert 
MTB/XDR has been observed in comparison to Geno-
type MTBDRsl, being higher among specimens with 
low and very low bacterial loads from patients with TB. 
Peru, which has a high burden of MDR-TB, is going 
through a descentralization process of molecular testing 
and the Xpert MTB/XDR should be widely deployed 
to support timely clinical decision-making so fewer 
patients will be left without specific therapies, thus ad-
dressing the reduction of MDR-TB and XDR-TB bur-
den more effectively.
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OA39-506-17 Interpretation of  
false-positive rifampicin resistance  
detected on paucibacillary clinical samples 
using the Xpert MTB/RIF assay 

R. Nasrin,1 M.K.M. Uddin,1 S. Biswas,1 J. Ferdous,1 
F.A. Nobel,1 S.M.M. Rahman,1 P.K. Modak,2 
M.S. Islam,1 S.A. Razzaque,3 S. Ahmed,1 P. Daru,1 
S. Banu,1 1icddr,b, Infectious Diseases Division, Dhaka, 
Bangladesh, 2National Tuberculosis Control 
Programme, Training, Dhaka, Bangladesh, 3National 
Institute of Disease of the Chest and Hospital (NIDCH), 
Respiratory Medicine, Dhaka, Bangladesh. 
e-mail: smmazidur@icddrb.org

Background: Although the Xpert MTB/RIF (Xpert) as-
say simultaneously detects Mycobacterium tuberculosis 
(MTB) and rifampicin resistance (RR) with high sensi-
tivity and specificity, studies have reported false RR par-
ticularly in paucibacillary pulmonary samples. 
To avoid highly toxic inappropriate treatment for RR/
MDR-TB, a diagnostic algorithm should be included to 
correctly interpret the false RR results. 
In this study, we aimed to investigate the discordant RR 
results detected by initial Xpert testing.
Design/Methods: From July 2022 to March 2023, 599 
RR-TB patients detected by Xpert assay were enrolled 
from 10 DR-TB management sites across Bangladesh. 
Fresh sputum samples were collected for repeat Xpert 
assay, drug susceptibility testing (DST), line probe assay 
(LPA) and targeted next generation sequencing (tNGS) 
to ascertain the final rifampicin susceptibility status.
Results: After repeat Xpert testing on 599 specimens, 
266(44.4%) patients were confirmed as RR, 134(22.4%) 
rifampicin sensitive (RS) and 195(32.6%) MTB not 
detected. The initial bacterial burden for 134 RS cases 
were: high-14.9%, medium-11.2%, low-15.7%, very 
low-31.3%, and 26.9% were unknown burden. Majority 
of discordant results were found from low and very low 
burden cases (47%). DST, LPA and tNGS results were 
available for 35/134 RS cases. 
Our results demonstrated RS cases from repeat Xpert 
showed 97.1% (34/35) concordance with DST, 97.1% 
(34/35) with LPA, and 91.4% (32/35) with tNGS. tNGS 
assured the discordance (3/35) results as ‘hetero-resis-
tant’.
Conclusions: While low and very low bacillary loads are 
more prone to false RR results in the repeat Xpert assay, 
we also found discordance in high and medium MTB 
burden. 
We recommend that Xpert testing algorithm should in-
clude repeat testing of RR detected on paucibacillary 
samples, as well as for patients with no previous history 
of TB or no contact with RR-TB patients. 
Additionally, molecular tests such as LPA or tNGS 
should reaffirm RR before initiation of highly-toxic RR/
MDR-TB treatment.

OA39-507-17 Improving pleural TB diagnosis 
using the prediction model with Xpert Ultra 

L.N. Van,1 L.T.H. Nhat,1 L.T. Vu,2 N.T.H. Anh,3 
D.V. Thong,3 V.T. Son,1 D.D.A. Thu,1 L.H. Van,1 
N.T.T. Thuong,1 1Oxford University Clinical Research 
Unit, Tuberculosis Group, Ho Chi Minh, Viet Nam, 
2University of Medicine and Pharmacy, Respiratory 
Department, Ho Chi Minh, Viet Nam, 3Cho Ray Hospital, 
Respiratory Department, Ho Chi Minh, Viet Nam. 
e-mail: vanln@oucru.org

Background: Pleural tuberculosis (TB) diagnosis re-
mains challenging even with the use of Xpert-Ultra. The 
study aimed to build a prediction model using pre-spec-
ified clinical factors in combination with Xpert-Ultra to 
improve the diagnosis for pleural TB against other pleu-
ral effusion diseases.
Design/Methods: We conducted a prospective cohort 
study on pleural effusion patients from Cho Ray Hos-
pital in Vietnam. Pleural TB cases were identified by 
microbiological testing (culture and PCR) or pleural 
biopsy. Other pleural effusion causes were identified by 
laboratory tests and clinical judgement.
In our model development, we utilized logistic regres-
sion with eight pre-specified variables. Firstly, we sim-
plified the model by employing two variable selection 
methods: backward stepwise selection and the extension 
of the least absolute shrinkage and selection operator 
(group-LASSO). The selected variables were most fre-
quently included across all bootstrap datasets. Then, we 
conducted internal bootstrap validation to assess each 
developing model’s discrimination and calibration, in 
comparison with random-forest model.
Results: A total of 126 pleural effusion patients were 
included for analysis, comprising 29 cases of pleural 
TB and 97 cases of non-TB pleural effusion (64 cancer 
and 33 other confirmed diagnoses cases). The reduced 
model, based on the group-LASSO method and selected 
four covariates (Xpert-Ultra, age, adenosine deaminase 
(ADA), and lymphocyte percentage), showed the best 
performance with an optimism-corrected AUC of 0.98 
(Table 1). 

Optimism-
corrected 

AUC

Optimism-
corrected 

calibration in 
the large

Optimism-
corrected 
calibration 

slope
Variables

Full model 0.98 -0.09 0.95

Xpert Ultra, age, ADA, 
lymphocyte percentage, 

pleural fluid protein, symptoms’ 
duration, smoking status and 

diabetes
Reduced model 
- LASSO variable 
selection

0.98 -0.05 1.09 Xpert Ultra, age, ADA, 
lymphocyte percentage

Reduced model - 
backward stepwise 
variable selection

0.98 -0.04 1.19 Xpert Ultra, ADA, lymphocyte 
percentage

Model with 
Random Forest 0.85 -0.59 0.87

Xpert Ultra, age, ADA, 
lymphocyte percentage, pleural 

effusion protein, symptoms 
duration, smoking and diabetes

Table 1: Performance comparison of  different models.
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The Youden-index identified sensitivity and specificity 
of 0.94. This was an improvement over the model that 
did not include Xpert-Ultra (AUC 0.89) or the model 
that only included Xpert-Ultra (AUC 0.79). We further 
applied this model and were able to detect 78% patients 
who were diagnosed with pleural TB only by clinical 
judgement and good treatment response.
Conclusions: The model of combining ADA, pleural 
lymphocyte percentage, age and Xpert-Ultra showed ex-
cellent performance (AUC 0.98) to differentiate pleural 
TB from other pleural effusion diseases.

OA39-508-17 Impact of laboratory quality 
management system on M. tuberculosis 
detection rates using Xpert MTB/RIF testing: 
a retrospective data analysis in Cambodia 

R. Narith,1 S. Boy,2 C.Y. Huot,3 K.E. Khun,3 S.H. Pheng,3 
R. Lay,1 C. Leng,4 Y. An,2,5,6 S. Nop,7 1National Center for 
Tuberculosis and Leprosy Control (CENAT), National TB 
Reference Laboratory, Phnom Penh, Cambodia, 
2Sustaining Technical and Analytical Resources (STAR), 
The Public Health Institute (PHI), National Center for 
Tuberculosis and Leprosy Control, Phnom Penh, Cambodia, 
3National Center for Tuberculosis and Leprosy Control 
(CENAT), National Center for Tuberculosis and Leprosy 
Control (CENAT), Phnom Penh, Cambodia, 4National 
Center for Tuberculosis and Leprosy Control (CENAT), 
Monitoring and Evaluation, Phnom Penh, Cambodia, 
5School of Health Sciences, Faculty of Medicine, University 
of the Ryukyus, Okinawa, Japan, Faculty of Medicine, 
Phnom Penh, Cambodia, 6School of Public Health, National 
Institute of Public Health, School of Public Health, Phnom 
Penh, Cambodia, 7United States Agency for International 
Development, Phnom Penh, Cambodia, Office of Public 
Health and Education, Phnom Penh, Cambodia. 
e-mail: narith.ratha@yahoo.com

Background: In Cambodia, the number of laboratories 
equipped with GeneXpert to detect Mycobacterium tu-
berculosis (MTB) has remarkably increased from one 
site in 2011 to 92 sites in 2023. However, MTB detection 
rates continue to decline. This review aims to compare 
the MTB detection rates in laboratories with and with-
out laboratory quality management system (LQMS) 
implementation.
Design/Methods: To increase MTB detection, two lab-
oratories have introduced a sputum rejection criterion, 
one of the LQMS criteria. Data from laboratories was 
routinely extracted from GeneXpert Dx software and 
entered into a standard report form before being re-
ported to the central level via telegram in photo format. 
After verification, the data were entered into MS Excel 
for analysis. We retrospectively analyzed data from two 
and 29 laboratories, with and without a sputum rejec-
tion criterion, from 2020 to 2022, respectively, to com-
pare MTB detection rates.
Results: A total of 122534 sputum samples were tested 
by Xpert, of which 9732 and 112802 were tested in two 
laboratories and 29 laboratories with and without a 

sputum rejection criterion, respectively. Overall, MTB 
detection rates in laboratories without LQMS imple-
mentation in 2020, 2021, and 2022 were, respectively, 
10.1%, 10.6%, and 9.7%. 
However, a significantly high proportion of positivity 
rates were seen in laboratories with the introduction 
of the sputum rejection criterion, with a proportion of 
25.3% in 2020, 26.8% in 2021, and 23.8% in 2022.
Conclusions: A sputum sample rejection criterion could 
be implemented as a measure to enhance MTB detec-
tion, which would increase the number of bacteriologi-
cally confirmed tuberculosis (TB) cases. This criterion 
might be a way to improve sputum quality and make the 
best use of cartridges. To intensify TB case detection 
across the nation and take a step toward finding missing 
TB cases, the national TB program should take into ac-
count this innovation in other laboratories.

OA39-510-17 Treatment monitoring capacity 
of stool-based M. tuberculosis-specific 
quantitative polymerase chain reaction test 

D. Mulengwa,1 A. DiNardo,2 A. Mandalakas,3 
A. Kay,3 A. Visiliu,3 B. Mtafya,4 R. Mejia,2 
A. Garcia-Basteiro,5 N. Maphalala,1 Q. Dlamini,1 
N. Mthetwa,1 S. Munguambe,6 1Baylor College of 
Medicine Childrens Foundation-Eswatini, TB Research 
Lab, Mbabane, Eswatini, 2Baylor College of Medicine 
Childrens Foundation, TB Research Lab, Houston, United 
States of America, 3Baylor College of Medicine Childrens 
Foundation, Peadiatric Health, Houston, United States 
of America, 4National Institute for Medical Research, 
TB Research Lab, Mbeya, United Republic of Tanzania, 
5ISGlobal Barcelona Institute for Global Health Hospital, 
Barcelona, Spain, 6Centro de Investigação em Saúde de 
Manhiça (CISM), TB Research Lab, Manhiça, Mozambique. 
e-mail: Durbbin.Mulengwa@bcm.edu

Background: Tuberculosis (TB) remains the leading 
cause of death among people living with HIV in high-
burden low- and middle-income countries (LMIC), 
largely due to challenges with sputum collection for di-
agnosis and treatment monitoring. Stool is an alterna-
tive sample that can be used to detect Mycobacterium 
tuberculosis (Mtb) and is endorsed as a non-invasive 
specimen for TB diagnosis. Current monitoring of TB 
patients’ response to therapy relies on culture methods 
which are laborious, time consuming and prone to con-
tamination. 
There are no rapid molecular tests to monitor TB treat-
ment. We evaluated the capacity of a quantitative stool-
based PCR assay for TB treatment monitoring.
Design/Methods: To evaluate the assay’s capacity for 
treatment monitoring, we applied a soil DNA isolation 
kit to stool and used the Mtb insertion sequence 6110 
(IS6110) with an improved limit of detection (LOD) of a 
PCR diagnostic test for TB. We quantified the decrease 
in Mtb DNA at time of initiation, after 2 weeks and 8 
weeks of antituberculosis treatment (ATT) in a cohort 
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of participants with TB from Tanzania, Mozambique 
and Eswatini between September 2020 and September 
2022.
Results: A total of 266 participants with suspected TB 
were recruited. The initial median baseline bacillary 
burden was 107.9 fg/μL and after 2 weeks of therapy 
decreased 1 log10 to 19.9 fg/μL (p = 0.0002; Mann-Whit-
ney; Figure 1A). Bacillary burden further decreased to 
a median of 1.2 fg/uL by 8 weeks of ATT (p = 0.008; 
Mann-Whitney). 
The quantity of M tuberculosis-specific DNA in stool 
inversely correlated with sputum MGIT time to positiv-
ity (r = -0.39; p = 0.0002; Spearman correlation), Figure 
1B.

Figure 1. (A) Mycobacterium tuberculosis (Mtb) 
burden decreases during antituberculosis treatment 
(ATT). Individuals with tuberculosis provided stool 
samples at time of  enrollment and again at 2-weeks 
and 2-month follow-up visit. (B) Stool-based quantified 
Mtb bacillary load by qPCR correlates with sputum 
cultrue time to positivity (TTP).

Conclusions: These preliminary results suggest that 
quantifiable M. tb-specific DNA from stool can aid in 
TB treatment monitoring. Considering sputum collec-
tion is frequently challenging, and culture is slow, this 
methodology may help to improve efficacy of TB treat-
ment monitoring.

OA39-511-17 Demonstration of an  
improved, automated M. tuberculosis 
rRNA extraction method from raw sputum 
samples using Erba Captimag™ magnetic 
beads 

L. Tisi,1 M. Chugh,2 C. Pereira,1 D. Rowland,1 
T. Lasota,1 M. Laverick,1 A. Walsham,1 1Erba 
Molecular, Research, Ely, United Kingdom of 
Great Britain and Northern Ireland, 2Transasia 
Bio-Medicals Ltd, Research, Mumbai, India. 
e-mail: l.tisi@erba.com

Background: The high ratio of rRNA copies to genomic 
DNA in viable MTB complex cells makes rRNA a use-
ful candidate target to improve the sensitivity of qualita-
tive LAMP and PCR-based amplification tests. Further, 
MTB-rRNA has been utilised as a viability marker in 
Molecular Bacterial Load Assays (MBLAs). 
More recently, measurements of the ratio between mark-
ers for precursor-rRNA as compared to mature rRNA 
have shown improved correlation with phenotypic mea-
surements of drug efficacy.
However, traditional MTB rRNA-based assays are sig-
nificantly hindered by time-consuming, multi-step ex-
traction workflows. We demonstrate a low-cost, easily 
automatable method with room temperature stable re-
agents. 
The Erba Captimag™ RNA capture beads are robust to 
detergents, chaotropes, proteases and interference from 
non-target RNA. The method incorporates an MS2 ex-
traction control to indicate the presence of inhibitors.
Design/Methods: Twenty-four pooled sputum samples 
were spiked with equal copies of MTB complex rRNA 
and MS2 phage and heated to >95˚C with 1ml of Erba 
Lysis buffer. Lysates were then loaded onto a Thermo-
Fisher Kingfisher Duo™ plate pre-loaded with Erba 
extraction reagents, including Captimag™ magnetic 
beads. Eluate from each extraction was tested using an 
in-house MTB-rRNA/MS2 RT-PCR mix.
Results: Figure 1 demonstrates that copies/ reaction for 
MTB rRNA and the MS2 RNA extraction control were 
highly comparable despite being extracted directly from 
raw sputum with no pre-processing (such as liquefaction 
or centrifugation) prior to the addition of sputa to Erba 
Lysis buffer.

Figure 1.
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Conclusions: The Erba Captimag™ beads allow the re-
liable extraction of rRNA and an RNA extraction con-
trol from raw sputum samples. The method takes <40 
minutes.

OA40 DM theme 

OA40-512-17 In patients with drug-resistant 
tuberculosis, prediabetes may be associated 
with the disease severity 

B.A. Martel Chavez,1 F.S. Mucching Toscano,1 
J.G. Ruiz Cárdenas,1 C. Mitnick,2 M.A. Tovar Huamani,3 
D. Natarajan,4 A. Abubakirov,5 L. Oyewusi,6 
K.M. Kunda,6 S. Abedin,7 H. Mushtaque,7 
L. Guglielmetti,8,9 1Socios En Salud Sucursal Perú, 
Clinical Trials Unit, Lima, Peru, 2Harvard Medical School, 
Department of Global Health and Social Medicine, 
Boston, United States of America, 3Socios En Salud 
Sucursal Perú, Health Services Direction, Lima, Peru, 
4Médecins Sans Frontières, DRTB, Pune, India, 5Kazakh 
National Medical University named after Asfendiyarov, 
Phthisiopulmonology, Almaty, Kazakhstan, 6Partners 
In Health Lesotho, Botsabelo Mdr-TB Hospital, Maseru, 
Lesotho, 7Indus Hospital and Health Network, endTB 
Clinical Trial, Karachi, Pakistan, 8Médecins Sans Frontières, 
Medical, Paris, France, 9Assistance Publique Hôpitaux de 
Paris (APHP), Groupe Hospitalier Universitaire Sorbonne 
Université, Hôpital Pitié Salpêtrière, Laboratoire de 
Bactériologie-Hygiène, Centre National de Référence 
des Mycobactéries et de la Résistance des 
Mycobactéries aux Antituberculeux, Paris, France. 
e-mail: bmartel_ses@pih.org

Background: Prediabetes based on glycemic parameters 
above normal but below diabetes thresholds is frequent 
in patients with pulmonary tuberculosis (PTB). This 
hyperglycemia may be caused by stress induced by tu-
berculosis infection. Hyperglycemia may, in turn, lead 
to a proinflammatory response and progression of TB 
disease. Unlike diabetes mellitus (DM), limited research 
has explored the association between prediabetes and 
severity of tuberculosis disease. We estimate the associa-
tion between baseline prediabetes and severity of PTB in 
patients with multidrug/rifampin-resistant (MDR/RR-) 
TB.
Design/Methods: This was a cross-sectional analysis 
of baseline data from 754 consenting participants, with 
PTB, age >15 years, enrolled in the endTB trial (Clini-
calTrials.gov Identifier: NCT02754765) in seven coun-
tries in Asia, Europe, South America, and Southern Af-
rica. All participant isolates were resistant to rifampin 
by rapid, valid molecular tests and susceptible to fluo-
roquinolones by Genotype MTBDRsl. Participants met 
other eligibility criteria for the parent study. Participants 
with DM or glycosylated hemoglobin (HbA1c) >6.5% 
were excluded from the present analysis. We defined 

prediabetes as HbA1c 5.7-6.4% and normoglycemia as 
<5.7%. Disease severity was classified as limited (cavi-
tation absent AND <1+ smear, or negative smear) and 
extensive (cavitation present AND >1+ smear; or >2 
smear). 
We performed adjusted (for baseline [age, sex, BMI, he-
moglobin, HIV and alcohol use]) Log-Poisson (robust) 
regression to estimate prevalence ratio (PR).
Results: We excluded 122 participants with DM. 29.4% 
of participants had prediabetes. Extensive disease was 
more common in prediabetic than normoglycemic 
(60.8.% vs. 55%; p=0.178) patients. In multivariable 
analysis, the risk of extensive disease was elevated in pa-
tients with prediabetes compared to that in normoglyce-
mic patients (PR 1.16; 1.01-1.33, p=0.042).

Table 1. Multivariable regression analysis of  
association between prediabetes and the severity of  
pulmonary tuberculosis in patients with multidrug/
rifampin-resistant (MDR/RR-) TB.

Conclusions: Prediabetes is prevalent and associated 
with extensive disease in MDR/RR-TB patients. In this 
cross-sectional analysis, we cannot ascertain the direc-
tion of this relationship. However, non-DM hypergly-
cemia should be carefully followed as part of patient-
centered care for TB.

OA40-513-17 How glycaemic control impacts 
multidrug-resistant TB treatment 

Y. Zhu,1 Y. Hu,1 W. Wang,1 1Fudan University, 
School of Public Health, Shanghai, China. 
e-mail: 20111020029@fudan.edu.cn

Background: The treatment of multidrug-resistant tu-
berculosis (MDR-TB) remains challenging, especially 
for those with comorbidities (e.g. type 2 diabetes mel-
litus, T2DM). It remains unknown what role poor glyce-
mic control plays in the drug exposure and the MDR-TB 
treatment response. 
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This study aimed to investigate the relationship between 
poor glycemic control and drug exposure as well as the 
impact of poor glycemic control on MDR-TB treatment 
among diabetic patients.
Design/Methods: In this multicenter prospective cohort 
study, patients with combined MDR-TB and T2DM 
were included. Monthly follow-ups were performed to 
ascertain the time to sputum culture conversion and the 
treatment outcome. Poor glycemic control was defined 
by haemoglobin A1c value ≥7% at baseline. Drug expo-
sures were estimated by noncompartmental analysis us-
ing the intensively sampled pharmacokinetics data. The 
associations of glycemic control with drug exposure and 
treatment outcome were evaluated by univariate and 
multivariate analysis. The classification and regression 
tree analysis were used to identify the clinically relevant 
thresholds.
Results: Of 131 patients, 43 were in poor glycemic con-
trol. Poor glycemic control was associated with reduced 
exposure to moxifloxacin, linezolid, bedaquiline and cy-
closerine compared to those with good glycemic control. 
Patients with poor glycemic control had higher risks of 
6-month sputum culture conversion failure (adjusted 
OR 12.3, 95%CI 4.5-34.0) and unfavourable treatment 
outcomes (adjusted OR 20.3, 95%CI 4.4-92.9). The 
thresholds predictive of 6-month sputum culture conver-
sion and favourable treatment outcome were bedaqui-
line AUC/MIC of 245 and moxifloxacin AUC/MIC of 
67, which was validated in both patients with and with-
out poor diabetic control. Patients with poor glycemic 
control were less likely to reach these thresholds.

Figure 1 Drug exposure and treatment outcomes in 
patients with MDR-TB and T2DM.

Conclusions: Strict glycemic control should take prior-
ity in MDR-TB treatment to improve the drug exposure 
and subsequently the treatment outcome.

OA40-514-17 Body mass index and lower 
respiratory tract infections: diabetes as a 
mediator 

F.-W.N. Lu,1 Y.-T. Huang,1,2 Y.-C. Chang,3,4,5 
B.-C. Liu,1 B.-S. Zeng,1 Y.-T. Huang,1,2 H.-H. Lin,1,6 
1National Taiwan University, Institute of Epidemiology 
and Preventive Medicine, Taipei, Taiwan, 2Academia 
Sinica, Institute of Statistical Science, Taipei, Taiwan, 
3National Taiwan University Hospital, Division of 
Endocrinology, Taipei, Taiwan, 4National Taiwan 
University, Graduate Institute of Genomics and 
Proteomics, Taipei, Taiwan, 5Academia Sinica, Institute 
of Biomedical Sciences, Taipei, Taiwan, 6National Taiwan 
University, Global Health Program, Taipei, Taiwan. 
e-mail: hsienho@ntu.edu.tw

Background: Body mass index (BMI) extremes (e.g. un-
derweight or obese) are associated with higher overall 
infection risk, but obesity may protect against tuber-
culosis. To better understand the impact of BMI and 
diabetes on lung health beyond tuberculosis, we investi-
gated the link between BMI and lower-respiratory tract 
infections (LRTIs) and the mediating role of diabetes.
Design/Methods: 49,179 respondents from Taiwan’s 
National Health Interview Survey consisted the study 
cohort. We identified new cases of diabetes and hospital 
admissions for LRTIs using Taiwan’s National Health 
Insurance Research Database (NHIRD). To determine 
the association between BMI and LRTIs risk, we con-
ducted Cox regression analysis. Moreover, we utilized a 
causal mediation model to evaluate the indirect (media-
tion) effect of BMI on LRTIs mediated through diabetes 
across time and examine the significance of the media-
tion effect. Sensitivity analysis that additionally adjust-
ed for household income and excessive alcohol drinking 
was also performed.
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Results: During the median 9-year follow-up, 5,244 
participants (10.66%) developed diabetes and 2,119 
(4.31%) were hospitalized with LRTIs. Compared to 
those of normal weight, underweight individuals had a 
hazard ratio of 1.58 (95% CI, 1.31-1.90) and obese indi-
viduals had a hazard ratio of 1.01 (95% CI, 0.82-1.23) 
for LRTIs hospitalization. 
The mediating effects of diabetes were significant for 
both underweight and obese groups, with the obese 
group having an increased risk and the underweight 
group having a decreased risk (indicated by green lines 
in Graphs A and B). However, the direct effects not me-
diated by diabetes showed lower risk for obese individu-
als.
Conclusions: Underweight individuals face a significant 
risk of LRTIs hospitalization, but not the obese group. 
The protective direct effect on LRTI in the obese group 
differs from that on overall infection, suggesting the 
need to explore factors related to lung health. Moreover, 
diabetes control may lower LRTIs risk in obese individu-
als, according to the mediation finding.

OA40-515-17 Diabetes mellitus and  
drug-resistant TB treatment outcomes in 
Indonesia: a retrospective cohort study 

L.D. Veeken,1 A.V. Miranda,2 B.W. Lestari,2,3 
R. Van Crevel,1,4 N.N.M. Soetedjo,2,5 P. Santoso,5 
A.Y. Soeroto,5 1Radboud Institute of Health Sciences, 
Radboud University Medical Center, Department of 
Internal Medicine, Nijmegen, Netherlands, 2Universitas 
Padjadjaran, Research Center for Care and Control of 
Infectious Disease, Bandung, Indonesia, 3Universitas 
Padjadjaran, Faculty of Medicine, Department of Public 
Health, Bandung, Indonesia, 4University of Oxford, 
Centre for Tropical Medicine and Global Health, Nuffield 
Department of Medicine, Oxford, United Kingdom of 
Great Britain and Northern Ireland, 5Hasan Sadikin 
Hospital, Universitas Padjadjaran, Faculty of Medicine, 
Department of Internal Medicine, Bandung, Indonesia. 
e-mail: lara.veeken@ru.nl

Background: The rise in drug-resistant tuberculosis 
(DR-TB) threatens global TB control, as it is associated 
with higher rates of treatment failure, loss to follow-up 
and death. Diabetes mellitus (DM) is a risk factor for 
unsuccessful treatment outcomes in drug sensitive TB, 
but this is unknown for DR-TB. We therefore deter-
mined the association between DM and DR-TB treat-
ment outcomes in West-Java, Indonesia.
Design/Methods: Patients aged ≥18 years with Xpert 
MTB/RIF-diagnosed DR-TB and treated in the Hasan 
Sadikin referral hospital, Bandung, between March 2020 
and December 2021 were included in this retrospective 
cohort study. Patient-, disease-, and treatment charac-
teristics were retrieved from medical records and the In-
donesian tuberculosis information system (SITB). DM 
diagnosis was based on a HbA1c ≥ 6.5% and WHO 
pre-2021 definitions were used for treatment outcomes. 

Treatment was according to line probe assay and phe-
notypic drug susceptibility testing. The association be-
tween DM and treatment outcomes was analysed using 
multivariable logistic regression adjusting for age. 
This is a preliminary analysis, data collection is still on-
going.
Results: Of 248 included DR-TB patients, 65 (26.2%) 
were diagnosed with DM. Median ages were 34 and 
51 for non-DM and DM patients, respectively. 72.3% 
with DM and 66.7% without DM had prior TB therapy 
history. Median HbA1c at baseline for DM was 9.9%. 
Short-term regimens were more frequently prescribed 
than long-term regimens (69.8% vs 30.2%). 
Less than 50% of patients had a microbiological cure 
(table 1), and unsuccessful treatment appeared more 
common in diabetic patients (aOR 1.85; 95% CI 0.96-
3.62, p=0.067), with more and earlier deaths (median 
55.5 resp. 110 days after therapy initiation, p=0.12).

Treatment outcomes DM (n=65) Non-DM 
(n=183)

Overall 
(n=248)

Successful 22 (33.8%) 90 (49.2%) 112 (45.2%)

Cured 22 (33.8%) 90 (49.2%) 112 (45.2%)

Completed treatment 0 (0%) 0 (0%) 0 (0%)

Unsuccessful 43 (66.2%) 93 (50.8%) 136 (54.8%)

Failed treatment 4 (6.2%) 31 (16.9%) 35 (14.1%)

Death (any cause) 22 (33.8%) 23 (12.6%) 45 (18.1%)

Lost to follow-up during intensive phase 14 (21.5%) 35 (19.1%) 49 (19.8%)

Lost to follow-up during continuous phase 3 (4.6%) 4 (2.2%) 7 (2.8%)

Table 1. DR-TB treatment outcomes in DM and non-
DM patients treated in the Hasan Sadikin hospital 
between March 2020 and December 2021.

Conclusions: This interim analysis suggests that out-
come of DR-TB treatment is poor in this setting, with 
high early loss to follow-up, and that DM is associated 
with more and earlier deaths during treatment. Further 
study is necessary to identify underlying causes and im-
prove outcomes.

OA40-516-17 Intensifying detection of TB 
among people with diabetes in health 
facilities in seven high TB burden provinces 
in Vietnam, 2020 – 2022 

H.T.T. Nguyen,1 T.T.T. Le,1 N.D.B. Tran,1 C.V. Trieu,1 
H.T.T. Truong,2 C.V. Nguyen,2 H.B. Nguyen,2 
B.T. Nguyen,1 H.T. Mai,1 1FHI 360, Asia Pacific Regional 
Office, Hanoi, Viet Nam, 2Vietnam National Tuberculosis 
Program, National Lung Hospital, Hanoi, Viet Nam. 
e-mail: nha@fhi360.org

Background and challenges to implementation: The es-
timated prevalence of diabetes mellitus (DM) in Viet-
nam is 11%. Since the risk of developing TB disease is 
two to four times higher for people with DM, the NTP 
targeted TB screening among DM using the high-yield 
Double-X strategy.
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Intervention or response: From 2020-2022, the USAID 
Support to End TB project integrated TB screening into 
DM outpatient visits in public health facilities (HFs) 
across 7 provinces. 
Over the implementation period, we revised screening 
criteria and mentored on-site to increase effectiveness; 
and applied computer-aided detection artificial intelli-
gence in seven selected sites to improve CXR interpreta-
tion. 
In 2022, CXRs were indicated for DM patients with 
newly diagnosed DM or DM with any of the follow-
ing: TB symptoms (cough>2 weeks, fever, weight loss, 
night sweat), elevated HbA1c ≥8% or fasting blood 
sugar ≥ 10 mmol/l; ≥ 60 years old and no CXR within 6 
months; smoking ≥ 10 cigarettes/day and no CXR with-
in 6 months. GeneXpert was indicated for abnormal 
“TB-presumptive” CXR and/or TB symptoms; clinical 
consultation diagnosed non-bacteriologically confirmed 
TB.
Results/Impact: Among 71,387 CXRs obtained from 
TB screening in DM clinics, 7.3% CXRs were TB-pre-
sumptive, leading to 4,944 people tested with GeneX-
pert and 722 diagnosed with TB disease, including 6 
non-bacteriologically confirmed cases. 
In 2020, we only screened diabetics with TB symptoms, 
resulting in fewer people screened (n=5,755) and high 
rates of TB-presumptive CXR (23.5%) and TB detec-
tion yield (1,825/100,000 CXRs). 
After expanding criteria in 2021-2022, the number of 
CXR increased, the rate of TB-presumptive CXR and 
yield for TB detection decreased, but the yield remains 
higher than the national TB incidence rate (173/100,000).

Year # of 
sites

Screened 
with CXR

#/% TB- 
presumptive 

CXR

#/% Tested 
with Xpert

#/% TB 
Diagnosed 
(All forms)

#/% 
Initiated TB 
treatment

Yield per 
100,000 

CXR

2020 20 5,755 1,355 
(23.5%)

1,282 
(94.6%) 105 (8.2%) 90 

(85.7%) 1,825

2021 38 29,671 1,684 
(5.7%)

1,522 
(90.4%) 228 (15.0%) 213 

(93.4%) 768

2022 39 35,961 2,189 
(6.1%)

2,140 
(97.8%) 389 (17.9%) 356 

(91.5%) 1,082

Total - 71,387 5,228 
(7.3%)

4,944 
(94.6%) 722 (14.5%) 659 

(91.3%) 1,011

Table. TB screening for people with diabetes mellitus in 
7 provinces of  Vietnam, 2020-2022.

Conclusions: TB-DM screening based on clinical assess-
ment and risk factors is feasible to improve TB detection 
in the general healthcare system. The Vietnam NTP has 
scaled up this model since 2022 to all public facilities 
providing DM services nationwide.

OA40-517-17 Implementing latent TB 
infection treatment in patients with  
diabetes mellitus: uptake, adverse events 
and discontinuation 

W.C. Lee,1 T.W. Lee,2,3 C.H. Lee,4,5 1Wan Fang Hospital, 
Taipei Medical University, Department of Pharmacy, 
Taipei, Taiwan, 2Wan Fang Hospital, Taipei Medical 
University, Division of Endocrinology and Metabolism, 
Department of Internal Medicine, Taipei, Taiwan, 3Taipei 
Medical University, Division of Endocrinology and 
Metabolism, Department of Internal Medicine, School of 
Medicine, College of Medicine, Taipei, Taiwan, 4Wan Fang 
Hospital, Taipei Medical University, Division of Pulmonary 
Medicine, Department of Internal Medicine, Taipei, Taiwan, 
5Taipei Medical University, School of Medicine, College of 
Medicine, Division of Pulmonary Medicine, Department of 
Internal Medicine, Taipei, Taiwan. 
e-mail: wenchen0530@gmail.com

Background: Adherence to preventive treatment for la-
tent tuberculosis (TB) infection (LTBI) is crucial for its 
protective efficacy against active TB. We investigated 
the decisions to take the LTBI treatment, adverse events 
(AE), and treatment completion in patients with diabe-
tes mellitus (DM).
Design/Methods: This prospective cohort study en-
rolled patients with DM aged over 45 years who had an 
HbA1C ≥9% in 2020-2021. Participants were screened 
for LTBI with the interferon-gamma-releasing assay 
(IGRA). 
Treatment regimens included once-weekly isoniazid and 
rifapentine for 12 weeks, daily isoniazid and rifampin 
for 12 weeks, daily isoniazid for 9 months, and daily 
rifampin for 4 months. The demographic and clinical 
characteristics, including the anti-diabetic medications, 
were recorded.
Results: Among the 609 participants, 606 underwent 
IGRA, 149 (24.6%) had positive IGRA results, and 
two were diagnosed with active TB. The mean age was 
68.3±11.1 years, and 53.6% of them were female. LTBI 
treatment was commenced in 83 (56.5%). 57 (68.7%) 
completed the treatment despite a high prevalence 
(54.4%) of AE. A lower prescription rate of dipeptidyl 
peptidase-4 inhibitors (64.3% vs. 22.7%, p<0.001), and 
a higher incidence of AE (90.9% vs. 55.4%, p=0.003), 
were noted in those with treatment discontinuation. 
Otherwise, the prescription of anti-diabetic agents in 
those who completed and discontinued the treatment 
was similar. 
The multivariate logistic regression disclosed that AE 
(odds ratio, OR=8.065, 95% confidence interval, CI 
1.72, 37.85), administration of dipeptidyl peptidase-4 
inhibitors (OR=0.163, 95% CI 0.05, 0.51), and lina-
gliptin (OR=0.221, 95% CI 0.07, 0.68) were indepen-
dent predictors for treatment discontinuation.
Conclusions: The uptake and completion rates for LTBI 
treatment among aged patients with DM were low due 
to a high prevalence of treatment-associated AE. A per-
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sonalized holistic care program taking concurrent pre-
scriptions for underlying diseases into consideration is 
required to improve the safety and completion of the 
treatment.

OA40-518-17 Integrating diabetes care 
into TB treatment in Uganda: a parallel 
convergent mixed-methods study 

B. Ssuna,1,2,3 A. Katamba,4,1 A. Halder,3,1 
M. Nalubega,1 J. Ggita,1,4 J.L. Davis,2,1 M. Armstrong 
Hough,3,1 1Uganda Tuberculosis Implementation 
Research Consortium (U-TIRC), Department of Clinical 
Research, Kampala, Uganda, 2Yale School of Public 
Health, and Pulmonary, Critical Care, and Sleep Medicine, 
Yale School of Medicine, Department of Epidemiology of 
Microbial Diseases, New Haven, United States of America, 
3New York University School of Global Public Health, 
Social and Behavioral Sciences, Department of 
Epidemiology, New York, United States of America, 
4Makerere College of Health Sciences, Department of 
Clinical Epidemiology and Biostatistics, Kampala, Uganda. 
e-mail: sbn144@gmail.com

Background and challenges to implementation: The 
World Health Organization (WHO) recommends that 
all persons initiating treatment for TB be screened for 
diabetes mellitus. We sought to assess the fidelity and 
implementation of this recommendation in a high HIV-
TB burden setting.
Intervention or response: We conducted a mixed-meth-
ods study nested within a prospective cohort study of 
treatment outcomes among 285 persons with TB in two 
TB treatment units in Kampala, Uganda. 
We followed up 65 participants with high blood sugar 
levels through the DM care cascade steps of 
1. Screened, 
2. Diagnosed, 
3. Initiated on treatment, 
4. Retained before and after TB treatment. 
We purposively selected 23 cohort participants with 
HbA1C≥6.1% and 6 providers involved in their care 
for in-depth interviews. Interviews were recorded, tran-
scribed verbatim, translated, and analyzed with Atlas.
ti to identify barriers and facilitators using the Consoli-
dated Framework for Implementation Research (CFIR).
Results/Impact: All participants (285) were screened 
for DM. Of 65/285(22.8%) who screened as probable 
DM, 27/65(41.5%) were referred to non-communicable 
diseases (NCD) clinic for diagnosis, 9/65(13.8%) 
received a diagnosis, 1/65(1.5%) received regular 
treatment, and 4/65(6.1%) received DM treatment 
after TB treatment discharge. Individual barriers 
included not accepting the diagnosis of diabetes, multi-
morbidity (HIV/TB/DM) and pill burden, inconsistent 
medicines, and health worker attitudes. Providers cited 
barriers including inconsistent availability of testing 
kits and diabetes medications, low workforce, lack of 
policies to integrate DM care, and lack of access to 

specialized DM care. Health worker support, research 
projects in TB-DM, DM education and counseling, 
and continuous medical education were perceived 
facilitators.

Figure 1. TB-DM care cascade and CFIR framework 
for barriers to DM care.

Conclusions: Persons initiating TB treatment in Uganda 
had a high prevalence of undiagnosed hyperglycemia. 
Most who were diagnosed with DM did not receive reg-
ular DM care due to a lack of integration of diabetes 
services with TB care. Better education, consistent test 
kits, and clearer policies are needed to improve TB-DM 
care.
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OA40-519-17 Community-based,  
integrated service delivery for TB, 
hypertension and diabetes screening  
in Viet Nam 

N.T.T. Nguyen,1 K.T. Tran,2 T.T.T. Dong,3 
L.P. Nguyen,4 A.J. Codlin,2,5 L.N.Q. Vo,6,5 R. Forse,7,5 
J. Creswell,8 Q.H. Vu,9 H.T. Truong,10 H.B. Nguyen,10 
L.V. Dinh,10 1Friends for International TB Relief (FIT), 
Programs, Ho Chi Minh City, Viet Nam, 2Friends for 
International TB Relief (FIT), Monitoring and Evaluation 
(M&E), Ho Chi Minh City, Viet Nam, 3Friends for 
International TB Relief (FIT), Programs, Hai Phong, Viet 
Nam, 4IRD VN, Programs, Ha Noi, Viet Nam, 5WHO 
Collaboration Centre on Tuberculosis and Social 
Medicine, Karolinska Institutet, Department of Global 
Public Health, Stockholm, Sweden, 6Friends for 
International TB Relief (FIT), Operations, Ha Noi, 
Viet Nam, 7Friends for International TB Relief (FIT), 
Operations, Ho Chi Minh City, Viet Nam, 8Stop TB 
Partnership, Innovations and Grants, Geneva, 
Switzerland, 9National Lung Hospital, Program, 
Ha Noi, Viet Nam, 10National Lung Hospital, Program 
Direction Department, Ha Noi, Viet Nam. 
e-mail: nga.nguyen@tbhelp.org

Background and challenges to implementation: Inte-
grated service delivery combines multiple interrelated 
healthcare services, allowing for the provision of people-
centered care and the efficient use of resources.
Intervention or response: Between April 2019 and De-
cember 2022, 402 days of integrated disease screening 
were organized across five urban provinces of Viet Nam. 
Participants at higher risk of TB (e.g. contacts, the el-
derly, etc.) were mobilized for screening with chest X-ray 
(CXR). Individuals with an abnormal CXR result were 
asked to give sputum for testing with the Xpert MTB/
RIF Ultra assay. Eligible participants also had their 
blood pressure and capillary blood glucose levels mea-
sured; eligibility for these non-TB tests varied between 
provinces, but they were usually prioritized for older 
participants (aged ≥40). 
Participants with hypertension (systolic ≥140 mmHg or 
diastolic ≥90 mmHg) and suspected diabetes (if fasting 
≥7 mmol/L or if random ≥11.1 mmol/L) were referred 
to public health facilities for confirmatory testing and 
treatment; people with TB were linked to appropriate 
treatment with the District TB Unit or the Provincial 
Lung Hospital.
Results/Impact: 138,017 community members were mo-
bilized and screened using CXR, resulting in the diag-
nosis of 603 people with TB (436 per 100,000). 70,040 
(50.7%) participants had their blood pressure measured, 
resulting in the detection of 29,536 (42.2%) people with 
hypertension. 60,262 (43.7%) participants had their 
blood glucose levels measured, resulting in the detection 
of 4,788 (7.9%) with hyperglycemia. 53,565 (38.8%) 
participants were screened by all three tests, and 25,774 
(48.1%) people were diagnosed with at least one of the 
three diseases.

Conclusions: This service delivery model directly ad-
dresses the health facility access barriers which partici-
pants face and saves them time and money by offering 
multiple, free-of-cost screening tests in one encounter. 
For programs, the model improve participant mobiliza-
tion, maximizes resources (cost per diagnosis) and sup-
ports continuity of care across multiple diseases.
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OA41 TB: How much does it cost? 

OA41-521-17 Household and health service 
delivery costs of pediatric home-based 
versus facility-based TB preventive treatment 
in Ethiopia (CHIP-TB) 

A. Malhotra,1 A. Bedru,2 F. Mulatu,2 C. Mulder,3,4 
S. Cohn,5 C. Hanrahan,1 R. Chaisson,1,5,6 J. Golub,1,5,6 
G. Churchyard,7,8 D. Dowdy,1,5,6 H. Sohn,9 
N. Salazar-Austin,10 1Johns Hopkins Bloomberg School 
of Public Health, Epidemiology, Baltimore, United States 
of America, 2KNCV Tuberculosis Foundation, KNCV, 
Addis Ababa, Ethiopia, 3KNCV Tuberculosis Foundation, 
Department of TB Elimination and Health System 
Innovations, The Hague, Netherlands, 4Amsterdam 
University Medical Centres, Amsterdam Institute for 
Global Health and Development, Amsterdam, 
Netherlands, 5Johns Hopkins University School of 
Medicine, Department of Medicine, Baltimore, United 
States of America, 6Johns Hopkins Bloomberg School of 
Public Health, International Health, Baltimore, United States 
of America, 7The Aurum Institute, Aurum, Johannesburg, 
South Africa, 8Vanderbilt University, Department of 
Medicine, Nashville, United States of America, 9Seoul 
National University College of Medicine, Department of 
Preventive Medicine, Seoul, Republic of Korea, 10Johns 
Hopkins University School of Medicine, Department of 
Pediatrics, Baltimore, United States of America. 
e-mail: akash.malhotra.14@gmail.com

Background: Pediatric Tuberculosis contact tracing and 
linkage to TB Preventive Treatment (TPT) is challenging 
and may incur substantial costs for households of per-
sons with TB. Home-based delivery of health services 
such as contact tracing and TPT may reduce the finan-
cial burden on household members of making monthly 
clinic visits.
Design/Methods: We estimated the patient and health 
service delivery costs of home-based versus facility-
based pediatric (<15 years) contact person manage-
ment (contact tracing, TPT initiation, and follow-up) 
in Ethiopia. We used a modified societal perspective 
(including health systems and patient costs), nested in a 
pragmatic cluster-randomized trial in nine home-based 
and nine facility-based clinics (CHIP-TB). Household 
out-of-pocket costs and lost income were captured from 
a subset of 125 participants across all clinics. Time-and-
motion observations captured health system staff effort 
for TPT provision. 
We estimated ranges for health service delivery costs 
using trial expense reports and project staff interviews. 
We estimated costs per household visited and per child 
completing TPT.
Results: The estimated total cost per household was $19 
[95% credible interval: $15-$24] for the home-based arm, 
versus $27 ($19-$37) for the facility-based arm. The esti-
mated total cost per child completing TPT was $12 ($8-
$17) for home-based TPT and $21 ($12-$45) for facility-
based TPT. From the patient perspective, care-seeking 

costs, which included lost income and out-of-pocket 
costs, were $1.43 per household in the home-based arm 
vs. $12.87 in the facility-based arm. By contrast, health 
system costs, which included staffing, equipment, and 
administration and implementation costs, were $17.18 
per household in the home-based arm versus $14.09 in 
the facility-based arm. Patient costs accounted for 48% 
of all costs in the facility-based arm but only 8% in the 
home-based arm.

Figure. Split of  patient and health system costs per 
household for TB contact person management in the 
home-based and facility-based arms.

Conclusions: From a societal perspective, home-based 
child TB contact tracing and provision of TPT is not 
more costly than facility-based provision and leads to 
significant cost savings for households.
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OA41-522-17 Cost-effectiveness of 
interventions to improve diagnosis  
and preventive treatment for  
paediatric TB in nine sub-Saharan  
African countries 

N. Mafirakureva,1 S. Mukherjee,2 M. de Souza,3 
C. Kelly-Cirino,4 M.J. Songane,5 J. Cohn,6 
J.-F. Lemaire,7 M. Casenghi,8 P.J. Dodd,1 1University 
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School of Health and Related Research, Sheffield, United 
Kingdom of Great Britain and Northern Ireland, 
2Elizabeth Glaser Pediatric AIDS Foundation, FACS 
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United States of America, 3Elizabeth Glaser Pediatric 
AIDS Foundation, Catalyzing Pediatric TB Innovations, 
Geneva, Switzerland, 4Elizabeth Glaser Pediatric AIDS 
Foundation, Innovation and New Technology, Geneva, 
Switzerland, 5Elizabeth Glaser Pediatric AIDS Foundation, 
Economic Evaluations, Maputo, Mozambique, 6University 
of Pennsylvania, Division of Infectious Diseases, Perelman 
School of Medicine, Philadelphia, United States of America, 
7Elizabeth Glaser Pediatric AIDS Foundation, Department 
of Innovation and New Technology, Geneva, Switzerland, 
8Elizabeth Glaser Pediatric AIDS Foundation, Technical 
Strategies and Innovation, Geneva, Switzerland. 
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Background: Practical interventions are urgently needed 
to improve diagnosis and anti-tuberculosis treatment 
(ATT) initiation in children aged 0-14 years, and to 
increase coverage of tuberculosis preventive treatment 
(TPT) in children at high risk of developing tuberculosis 
disease. 
The multi-country Catalyzing Pediatric TB Innovations 
(CaP-TB) package of interventions scaled up facility-
based intensified case-finding and strengthened house-
hold contact management and TPT provision at differ-
ent entry points attended by children.
Design/Methods: We analysed clinic-level pre/post data 
to quantify the impact of the CaP-TB intervention on 
ATT and TPT initiation across 9 sub-Saharan African 
countries. 
We analysed project expenditure and cascade data to 
determine unit costs of intervention components and 
used mathematical modelling to project health impact, 
health system costs and cost-effectiveness.
Results: Overall, ATT and TPT initiation increased, 
with country-level incidence rate ratios varying between 
0.8 (95% uncertainty interval [UI]: 0.7 to 1.0) and 2.9 
(95%UI: 2.3 to 3.6) for ATT, and between 1.6 (95%UI: 
1.5 to 1.8) and 9.8 (95%UI: 8.1 to 11.8) for TPT. 
We projected that for every 100 children starting either 
ATT or TPT at baseline, the intervention package trans-
lated to between 1 (95%UI: -3 to 1) and 42 (95%UI: 23 
to 57) deaths averted, with a median incremental cost-
effectiveness ratio (ICER) of US$640 per disability-
adjusted life-year (DALY) averted. ICERs were below 
US$1,000/DALY averted in 5 countries.

Conclusions: In most countries, the CaP-TB interven-
tion package improved tuberculosis treatment and pre-
vention services for children aged under 15 years and 
would be considered cost-effective at thresholds of 
US$1,000/DALY averted or higher. 
Differences in estimated ICERs reflect a range of fac-
tors including varying baseline coverage of services, the 
impact of the intervention, resource use and costs in dif-
ferent contexts. Setting-specific intervention adaptation 
may be required to improve cost-effectiveness in some 
environments.

OA41-523-17 The impact and cost of 
using mobile digital X-ray units to detect 
pulmonary TB in South Africa 

L. Coetzee,1 A. Fononda,2 H. Hausler,2,3 
L. Booyens,2 D. Lole,2 J. Steingo,2 K. Hirasen,1 
L. Jamieson,1 M. Kubjane,1 D. Evans,4 
G. Meyer-Rath,1,5 1Health Economics and 
Epidemiology Research Office (HE2RO), Department of 
Internal Medicine, School of Clinical Medicine, Faculty 
of Health Sciences, University of the Witwatersrand, 
Johannesburg, South Africa, 2TB HIV Care, TB Programme, 
Johannesburg, South Africa, 3University of Pretoria, 
Department of Family Medicine, Pretoria, South Africa, 
4University of the Witwatersrand, Health Economics and 
Epidemiology Research Office (HE2RO), Johannesburg, 
South Africa, 5Boston University, Department of Global 
Health, Boston, United States of America. 
e-mail: lcoetzee@heroza.org

Background: The 2018 South African tuberculosis 
(TB) prevalence survey identified poor knowledge and 
awareness of TB symptoms in communities, leading to 
delayed healthcare-seeking and undiagnosed TB. Digi-
tal chest X-ray (dCXR) with computer-aided detection 
tools can assist in the early diagnosis of TB if deployed 
using the right care model.
Design/Methods: We analysed the costs of dCXR 
alongside a pilot study using 9 dCXR units (4 mobile 
vans, 5 shipping container clinics) deployed in 4 districts 
across 2 provinces (Western Cape, KwaZulu-Natal) in 
South Africa for 1-19 months per district in 2020-2022. 
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Sites were selected based on high TB prevalence using 
GIS mapping. Outcome data were collected electroni-
cally; economic costs were calculated based on a combi-
nation of ingredients-costing and expenditure analysis. 
We estimated the provider costs of two models (dCXR 
container placement adjacent to health-facilities versus 
community-outreach using mobile vans) and adjusted 
costs from this pilot study for routine-implementation 
based on expert input (“Routine-care” scenario). Costs 
are presented in 2022 US$.

Table 1. Average economic cost of  dCXR screening by 
scenario in 2022 US$.

Results: A total of 29,405 clients were screened using 
dCXR; 2,541 had abnormal X-rays suggestive of TB, 
and 648 tested positive for TB in sputum testing (TB 
positivity 2.2%) (see Table). Across scenarios, the aver-
age cost ranged from $154 to $721 per person screened, 
and from $666 to $8,689 per TB case found, with differ-
ences driven by the extent of media use, demand-cre-
ation activities and different staff contingents. 
While mobile clinics reached underserved rural popu-
lations, containers adjacent to facilities yielded higher 
screening volumes and TB positivity, leading to lower 
cost per TB case found despite higher cost per person 
screened.
Conclusions: Our analysis suggests that DCXR units 
collaborating with partners and facilities and using 
GIS hotspot for site selection to obtain highest possible 
screening yield can identify significant numbers of un-
diagnosed TB cases in short periods of time efficiently, 
especially when using containers.

OA41-525-17 Apples and oranges: 
comparison of cost per case detected for 
three active TB case-finding strategies 

H.T.L. Mo,1 L.N.Q. Vo,2,3 L.P. Nguyen,4 R. Forse,1,3 
A.J. Codlin,5,3 M.P. Huy,6 H.T.M. Dang,7 
A.T.T. Pham,8 L.H. Nguyen,7 D.V. Pham,8 
H.B. Nguyen,9,10 L.V. Dinh,9,10 1Friends for 
International TB Relief (FIT), Operations, Ho Chi Minh 
City, Viet Nam, 2Friends for International TB Relief (FIT), 
Operations, Ha Noi, Viet Nam, 3WHO Collaboration 
Centre on Tuberculosis and Social Medicine, 
Karolinska Institutet, Department of Global Public 
Health, Solna, Sweden, 4IRD VN, Programs, Ha Noi, 
Viet Nam, 5Friends for International TB Relief (FIT), 
Monitoring and Evaluation (M&E), Ho Chi Minh City, 
Viet Nam, 6United States Agency for International 
Development (USAID), Viet Nam Office of Health, 
Ha Noi, Viet Nam, 7Pham Ngoc Thach Hospital, Steering 
Department, Ho Chi Minh City, Viet Nam, 8Ha Noi Lung 
Hospital, Steering Department, Ha Noi, Viet Nam, 
9National Lung Hospital, Program Direction Department, 
Ha Noi, Viet Nam, 10Viet Nam National TB Program, 
Program Direction Department, Ha Noi, Viet Nam. 
e-mail: huong.mo@tbhelp.org

Background: To achieve Viet Nam’s goal ending tuber-
culosis (TB) by 2030, active case finding (ACF) should 
be one of the key priorities. However, many people have 
reservations about the cost to implement ACF. 
We compared the cost per case detected through three 
simultaneously deployed ACF strategies on the USAID-
funded Erase TB project.
Design/Methods: Erase TB operated in 10 districts of 
Ha Noi and Ho Chi Minh City. This study encompassed 
results from 2020-Q1 to 2022-Q2. ACF strategies in-
cluded household and close contact investigation (EN-
HANCE), community-based X-ray screening (SWEEP) 
and private-sector engagement for facility-based screen-
ing and private TB treatment reporting (REPORT). 
To calculate marginal cost per case detected by ACF 
strategy, we compiled three levels of costs: L1: Field 
costs; L2: Direct costs (L1+supervisors); and L3: fully-
loaded organizational costs (L2+shared cost centers). 
Costs were incurred in VND and translated to USD us-
ing a rate of USD1=VND23,000.

Figure. Marginal cost analysis of  case detection yied.
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Results: Erase TB detected 6,573 persons with TB 
through ENHANCE (n=65), SWEEP (n=210) and RE-
PORT (n=6,298). The aggregate marginal costs per 
case detected across the four cost levels were L1=$99, 
L2=$133 and L3=$213. The marginal cost per case de-
tected through ENHANCE was L1=$1,059, L2=$1,341, 
and L3=$1,442. Similarly, the marginal costs of case 
detection through SWEEP was L1=$880, L2=$1,063, 
and L3=$1,143. Given the high number of persons with 
TB detected through REPORT, the marginal costs were 
much lower at L1=$46, L2=$69, and L3=$146.
Conclusions: Marginal costs differed substantially 
across ACF strategies. The highest costs were incurred 
when reaching into the community to diagnosed people 
with TB early in their disease course. Meanwhile, RE-
PORT was the most cost-effective, as people with TB 
had already taken the initiative to seek care with a pro-
vider. Ending TB requires application of all strategies, 
but also requires great care and discernment when evalu-
ating their effectiveness and sustainability.

OA41-526-17 A risk-benefit and cost  
analysis of different TB preventive therapy 
regimens in two high-risk populations:  
a modelling study 

M. Lisboa Bastos,1 J. R. Campbell,1,2 D. Menzies,1,2 
1McGill University, Faculty of Medicine, Montréal, 
Canada, 2McGill University, McGill International TB 
Centre, Montréal, Canada. 
e-mail: mayara_bastos@yahoo.com.br

Background: Household contacts (HHC) of people 
with infectious tuberculosis and people living with HIV 
(PLHIV) are at increased risk of developing tuberculosis 
(TB) disease and may benefit from TB preventive thera-
py (TPT). We conducted cost and risk-benefit analyses 
comparing three TPT regimens to no TPT, incorporat-
ing recent estimates of TPT-related AE, as well as post-
TB disability and mortality.
Design/Methods: We developed a state-transition, Mar-
kov microsimulation model with a 20-year time horizon, 
without discounting. We modelled HHC or PLHIV with 
a positive IGRA who were aged 35 years and living in a 
high-income setting who did not receive TPT or received 
one of three regimens: four months of rifampin (4R), 
three months of isoniazid and rifapentine under DOT 
(3HP-DOT) and nine months of isoniazid (9H). Out-
comes included health system costs, quality-adjusted 
life years (QALYs), and the proportion of patients devel-
oping tuberculosis, experiencing a TPT-related adverse 
event (AE), developing severe respiratory disability after 
TB treatment, and dying from TB. Cost and transition 
probabilities were from the published literature.
Results: Without TPT, 6.4% and 49.9% of HHC and 
PLHIV developed TB, respectively, while 1.6% and 
12.1% had post-TB respiratory disability, and 0.3% and 
2.5% died of TB (Table). 

Moreover, without TPT, costs and QALYs associated 
with TB were $1,709 and $13,368, and 18.62 and 13.89, 
per HHC and PLHIV, respectively. All TPT regimens re-
sulted in lower costs, rates of TB, post-TB disability, and 
TB deaths, though safety varied. Of all TPT regimens, 
in both populations, 4R was safest, with the largest gain 
in cost savings, QALYs, and reduction in TB disease and 
disability.

% with 
TPT-related 

AE

% 
developed 
TB disease

% post-TB 
respiratory 
disability* 

% Died 
due to 

TB

QALY 
(over 20 
years)

Costs 
(2020 
USD)

HHC received 
4R 2.1% 2.3% 0.6% 0.1% 18.73 $956

HHC received 
9H 4.7% 2.9% 0.7% 0.2% 18.70 $1226

HHC received 
3HP-DOT 7.1% 2.5% 0.6% 0.1% 18.71 $1246

HHC -No 
treatment 
provided

0.0% 6.4% 1.6% 0.3% 18.62 $1709

PLHIV received 
4R 2.1% 21.1% 5.0% 0.9% 14.22 $6045

PLHIV received 
3HP-DOT 7.1% 22.0% 5.3% 1.0% 14.20 $6463

PLHIV received 
9H 4.7% 25.8% 6.2% 1.2% 14.15 $7270

PLHIV - No 
treatment 
provided

0.0% 49.9% 12.1% 2.5% 13.89 $13368

Abbreviation: HHC- household contacts, PLHIV: people living with HIV, 4R: four months 
rifampin, 9H: nine months isoniazid, 3HP-DOT: three months of isoniazid and rifapentine 
under directly observed treatment
*Severe respiratory disability: walks slower than people of the same age on the level 
because of dyspnea or stops for breath after walking 100 meters or after a few minutes 
on the level or too dyspneic to leave the house or breathless when dressing. For all 
outcomes: 20-year time horizon

Conclusions: Among PLHIV and HHC with a positive 
IGRA, TPT resulted in improved outcomes, including 
lower post-TB disability and mortality, improved QA-
LYs, and lower costs, compared to no TPT. Of regimens 
considered, 4R was associated with greatest gains rela-
tive to no TPT.
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OA41-527-17 Economic burden of  
multidrug-resistant TB on patients and 
households: a global systematic review  
and meta-analysis 

T. Akalu,1 A. Clements,2 H. Wolde,1 K. Alene,1 
1Curtin University Faculty of Health Science, 
Population Health, Perth, Australia, 2Plymouth 
University, School of Medicine, Plymouth, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: t.akalu@postgrad.curtin.edu.au

Background: Multidrug-resistant tuberculosis (MDR-
TB) is a major health threat worldwide, causing a sig-
nificant economic burden to patients and their families. 
We conducted this systematic review and meta-analysis 
to determine the global burden of catastrophic costs 
associated with MDR-TB on patients and their house-
holds.
Design/Methods: We systematically searched five data-
bases (CINHAL, MEDLINE, Embase, Scopus, and Web 
of Science) from inception to September 02, 2022, for 
studies reporting catastrophic costs on patients and af-
fected families of MDR-TB. 
The primary outcome of our study was the proportion 
of patients and households with catastrophic costs. 
Costs were considered as catastrophic when a patient 
spends 20% or more of their annual household income 
on their MDR-TB diagnosis and care. 
The pooled proportion of catastrophic cost was deter-
mined using a random-effects model. Publication bias 
was assessed using visualization of funnel plots and the 
Egger regression test. Heterogeneity was explored with 
subgroup meta-analyses and meta-regression. 
Finally, we used Preferred Reporting Items for Reporting 
Systematic Review and Meta-Analysis-20 (PRISMA-20). 
The research protocol was registered in PROSPERO 
(CRD42021250909).
Results: Our search identified 6,635 studies, of which 
11 were included after the screening. MDR-TB patients 
incurred total costs ranging from $650 to $8,266 dur-
ing treatment. The mean direct cost and indirect cost 
incurred by MDR-TB patients were $USD 1,936.25 (SD 
± $USD 1897.03) and $1,200.35 (SD + $USD 489.76), 
respectively. The overall burden of catastrophic cost 
among MDR-TB patients and households was 81.58% 
(95% Confidence Interval (CI), 74.13-89.04%). The 
overall pooled prevalence of catastrophic cost among 
Drug Susceptible (DS)-TB patients was 46.03% (95% 
CI, 21.34-70.71%).
Conclusions: The catastrophic costs incurred by MDR-
TB patients were significantly higher than the cata-
strophic costs incurred by DS-TB. MDR-TB patients 
incurred more expenditure for direct costs than indirect 
costs. Social protection and financial support for pa-
tients and affected families are needed to mitigate the 
catastrophic economic consequences of MDR-TB.

OA41-528-17 Catastrophic costs of  
drug-resistant TB for urban people in 
Indonesia: an expenditure approach 

N. Nurliyanti,1 T. Hutanamon,2 H. Diatmo,3 
1Stop TB Partnership Indonesia, Monitoring, Evaluation, 
and Learning, Jakarta, Indonesia, 2Stop TB 
Partnership Indonesia, Partnership and Development, 
Jakarta, Indonesia, 3Stop TB Partnership Indonesia, 
Executive Director, Jakarta, Indonesia. 
e-mail: nurliyanti@stoptbindonesia.org

Background: Drug-resistant Tuberculosis (DR-TB) re-
mains a significant health problem in Indonesia. In 2021, 
there were 8,268 DR-TB cases, while only 62% enrolled 
in treatment. West Java and East Java were two prov-
inces with a relatively low percentage of DR-TB case 
notifications (West Java 45% of 3.747 estimated cases; 
East Java 37% of (2.807 estimated cases). 
This study aimed to explore the catastrophic cost among 
people with DR-TB in Bandung, West Java, and Sura-
baya, East Java.
Design/Methods: Quantitative analysis through micro-
costing was utilized on 100 DR-TB patients selected by 
purposive sampling. In micro-costing, we identified the 
catastrophic cost by calculating the ratio of costs in-
curred in treating DR-TB and annual household expen-
diture (more than 20%). 
The calculation was conducted by utilizing a question-
naire adapted from Tuberculosis patient cost surveys: a 
handbook published by WHO.
Results: This study showed that 81% of respondents 
experienced a catastrophic failure. People with DR-TB 
tend to experience economic pressure due to job loss 
(60% stopped working) or loss of productive time dur-
ing DR-TB treatment. Patients who experience cata-
strophic failure do various ways to cover catastrophic 
costs, from getting social assistance (28%), borrowing 
money (28%), to selling assets (28%). 
Some respondents sold assets of up to USD 6300 to over-
come the economic impact of DR-TB. Not all people 
with DR-TB get economic assistance from the govern-
ment.
Conclusions: People with DR-TB in Indonesia are still 
facing catastrophic financial burdens that result in poor-
er TB treatment outcomes. A clear scheme of social pro-
tection for people with DR-TB is needed to reduce the 
catastrophic impact of DR-TB.
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OA42 Management of TB during war 

OA42-529-17 The “one-stop shop“ medical 
initiative for TB, HIV and viral hepatitis care 
in the Odesa Region, Ukraine during the 
reform, the pandemic and the war 

L. Kovtunovych,1 O. Konopko,1 T. Rybak,1 
S. Samchenko,1 Y. Terleeva,2 1Odesa Regional Centre 
for Socially Significant Diseases, Manager staff, Odesa, 
Ukraine, 2State Institution “Public Health Center of the 
Ministry of Health of Ukraine”, TB Management and 
Counteraction Department, Kyiv, Ukraine. 
e-mail: liana.kovtunovich@ukr.net

Background and challenges to implementation: Odesa 
region has the highest burden of TB in Ukraine. The in-
cidence of TB rate is two times higher than the national 
rate, and the rate of TB/HIV co-infection is four times 
higher. Due to the provision of medical services for TB, 
HIV, and viral hepatitis by different providers, low cov-
erage of ART and hepatitis treatment reduced the effec-
tiveness of TB treatment. 
To this purpose, a “one-stop shop” for TB, HIV, and 
viral hepatitis diagnosis and treatment approach was 
developed.
Intervention or response: In 2018-2019, the TB service 
in Odesa Region was reformed, inter-district offices 
were established, and certified training was provided to 
TB doctors. Patient routes have been updated to reflect 
a people-centered approach and expand services to the 
general population (including infection control). This 
model had proven sustainable during the COVID-19 
pandemic and during the war when patient movement 
was restricted. Thanks to the implementation of the 
model, the appointment time has been significantly re-
duced, the percentage of ART coverage has increased, 
and access to hepatitis treatment has expanded. Cur-
rently, patients receive diagnosis and treatment of TB, 
HIV, and HBV from one doctor in one place throughout 
the region.

Years

TB/HIV co-infection, ART coverage and timing of prescription HCV 
treatment

HBV
treatment 

ART 
before TB

Without 
ART

ART for up 
to 14 days

ART on the 
15-30th 

day

ART beyond the 
30th day of TB 

treatment

All
TB/HIV

Number of 
people

Number of 
people

2017 336 
(25,5%)

214 
(15,4%)

95 
(6,8%)

295 
(18,6%)

470 
(33,7%)

1394 
(100%) 0 0

2018 434 
(26,1%)

200 
(12%)

218 
(13,1%)

470 
(28,3%)

341 
(20,5%)

1663 
(100%) 0 0

2019 464 
(27,7%)

121 
(7,2%)

495 
(29,5%)

446 
(26,6%)

150 
(8,9%)

1576 
(100%) 0 0

2020 296 (31%) 63 
(6,6%0

393
 (41,2%)

150 
(15,7%)

52 
(5,5%)

954 
(100%) 438 98

2021 303 
(32,5%)

41 
(4,7%)

392 
(45,4%)

104 
(12%)

23 
(2,7%)

864 
(100%) 1072 128

2022 285 
(34,9%)

40 
(4,9%)

379 
(46,4%)

92 
(11,3%)

20 
(2,5%)

816 
(100%) 1030 234

Table.

Results/Impact: During the period of model implemen-
tation, the percentage of ART coverage in patients with 
HIV/TB co-infection increased by 10.5%. 
In 2022-2023 it will be more than 95%, with ART pre-
scription within the first two weeks of treatment (ex-
cluding TB and cryptococcal meningitis). Hepatitis 
treatment has become accessible to everyone.
Conclusions: A comprehensive and integrated approach 
to receiving medical services from a single provider has 
made it possible to target diagnosis and treatment to 
all those in need, including vulnerable groups, offering 
people-centered services. Modern treatment approaches 
have made it possible to expand access to quality medi-
cal services.

OA42-530-17 The impact of war on the 
treatment capacity of regional TB centres 
in Ukraine: main challenges and ways to 
overcome them 

Y. Terleeva,1 O. Gvozdetska,2 O. Ushakova,1 
V. Romanchuk,3 Z. Karpenko,4 N. Klymenko,5 
R. Nuzhnyi,6 I. Kalmykova,7 L. Bondarenko,8 
V. Musat,9 O. Tyschenko,10 O. Parhomenko,11 
1State Institution “Public Health Center of the Ministry 
of Health of Ukraine”, TB Management and 
Counteraction Department, Kyiv, Ukraine, 2State 
Institution “Public Health Center of the Ministry of 
Health of Ukraine”, Management Staff, Kyiv, Ukraine, 
3State Institution “Public Health Center of the Ministry 
of Health of Ukraine”, Scientific Research Department, 
Kyiv, Ukraine, 4Chernigiv Regional TB Center, 
Management Staff, Chernigiv, Ukraine, 5Donetsk 
Regional TB Center, Management Staff, Kramatorsk, 
Ukraine, 6Lugansk Regional TB Center, Management 
Staff, Cherkasy, Ukraine, 7Kharkiv Regional TB Center, 
Management Staff, Kharkiv, Ukraine, 8Sumy Regional 
TB Center, Management Staff, Sumy, Ukraine, 
9Kherson Regional TB Center, Management Staff, 
Kherson, Ukraine, 10Zaporizhia Regional TB Center, 
Management Staff, Zaporizhia, Ukraine, 11Mykolaiv 
Regional TB Center, Management Staff, Mykolaiv, Ukraine. 
e-mail: musat1978@ukr.net

Background: 25 regional TB centers in Ukraine coor-
dinate TB response at the regional level. In 2022, the 
National TB program of Ukraine faced unprecedented 
challenges due to the war: the destruction of facilities, 
active military actions, temporary occupation, migra-
tion processes among medical staff and people with TB, 
and limited funding. These challenges cause violations 
of human rights.
Design/Methods: An online survey among manage-
ment staff was conducted on the activities of TB 
centers in context of the crisis caused by war. The 
questionnaire consisted of several parts related to the 
infrastructure of institutions, human resources, the 
main difficulties in working with internally displaced 
persons, and problems at the outpatient and inpatient 
stages of TB care.
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Results: Currently, of 25 regional TB centers, only Lu-
hansk was relocated to another region, and two TB cen-
ters do not provide medical care in total.
Among main challenges identified by the management 
staff of the centers: 44% (11 centers) are related to com-
plicated logistics and transportation, 40% (10 centers) to 
migration, and only 20% (5 centers) complain about the 
lack of staff. Temporary difficulties, such as frequent air 
alerts, lack of electricity, and mobile/Internet connection, 
did not significantly affect centers’ work (4% in 1 center).
Factors that allowed to overcome the challenges: 84% 
(21 centers) coordinated cooperation of medical staff, 
80% (20 centers) assistance of partners (international 
organizations, business), 60% (15 centers) assistance of 
volunteers, 44% (11 centers) support of the state at the 
level of the Ministry of Health of Ukraine and local gov-
ernments.
Background and challenges to implementation: 25 re-
gional TB centers in Ukraine coordinate TB response 
at regional level. In 2022, the National TB program of 
Ukraine faced unprecedented challenges due to the war: 
destruction of facilities, active military actions, tempo-
rary occupation, migration processes among medical 
staff and people with TB, and limited funding. These 
challenges violate human rights.
Intervention or response: An online survey among the 
management staff was conducted on the activities of TB 
centers in the context of the crisis caused by the war. 
The questionnaire consisted of several parts related to 
the infrastructure of institutions, human resources, the 
main difficulties in working with internally displaced 
persons, and problems at the outpatient and inpatient 
stages of TB care.
Results/Impact: Currently, of 25 regional TB centers, 
only Luhansk was relocated to another region, and two 
TB centers do not provide medical care in total.
Among the main challenges identified by the manage-
ment staff of the centers: 44% (11 centers) are related to 
complicated logistics and transportation, 40% (10 cen-
ters) to migration, and only 20% (5 centers) complain 
about the lack of staff. Temporary difficulties, such as 
frequent air alerts, lack of electricity, and mobile/Inter-
net connection, did not significantly affect centers’ work 
(4% in 1 center). 
Factors that allowed to overcome the challenges: 84% 
(21 centers) coordinated cooperation of the medical 
staff, 80% (20 centers) assistance of partners (interna-
tional organizations, business), 60% (15 centers) as-
sistance of volunteers, 44% (11 centers) support of the 
state at the level of the Ministry of Health of Ukraine 
and local governments.
Conclusions: The most significant challenges were direct 
destruction of infrastructure, complicated logistics, and 
migration processes among people with TB. No doubt, 
the work of the TB center staff has been the principal 
value that has helped to counteract this, but it is neces-
sary to pay attention to the problem of burnout among 
TB workers.

OA42-531-17 Special interventions on 
contact tracing in Ukraine during the war: 
programmatic results 

E. Geliukh,1 L. Masiuk,1 O. Masiuk,1 Z. Islam,1 
1ICF “Alliance for Public Health“, Treatment, 
Procurement and Supply Management, Kyiv, Ukraine. 
e-mail: geliukh@aph.org.ua

Background and challenges to implementation: During 
the full-scaled war in Ukraine the access to TB diagnos-
tics for population is limited. The reasons are: lack of 
clinics and medical professionals in occupied regions 
and those with hostilities; lack of priority of TB diag-
nostics in medical professionals; care for wounds and 
combat injuries is prioritized; health issues are not the 
priority for population in conditions when survival in 
hostilities and in the regions of arrival are prioritized.
At the same time staying in bomb shelters, moving in 
evacuation trains led to increased number of TB con-
tacts among general population of Ukraine.
In Ukraine, medical professionals conduct contact tra-
icing routinely. However, taking into account the large 
proportion of missing TB cases in Ukraine - 41% 
(WHO, 2021), the number of contacts screened for TB 
should be increased.
Intervention or response: There are two interventions 
on contact tracing provided by Alliance in Ukraine. The 
first one - optimized TB case finding (OCF- TB) is aimed 
at social contacts of vulnerable populations search; the 
second one (Contact tracing MPSS) searches for addi-
tional contacts (those who were not found and screened 
by the healthcare system) of TB/DR-TB patients who 
are on medical-psychosocial support provided by Alli-
ance. The last one started in July 2022. All diagnostics 
procedures are in line with National TB protocol. Al-
liance’s interventions contribute to reaching additional 
contacts and increasing access to TB diagnostics for 
them.
Results/Impact: We compare the outcomes of Alliance’s 
interventions and the routine contact traicing:

Interven-
tion Geography

# of 
contacts 
examined

# of contacts 
examined 

per 1 index-
case

# of TB cases 
diagnosed, 

absolute 
number

per 
1000 
con-
tacts

Number 
needed to 
investigate 

(NNI)1

Routine 
contact 
tracing, 
2021

entire Ukraine 
(governmental-

controlled 
area)

27,677 2 429 15.5 65

Contact 
tracing 
(MPSS), 
2022

6 regions 3,515 4 174 48.7 20

OCF TB, 
2022 4 regions 3,324 8 271 81.5 12

1 Number of contacts are examined in HCF to diagnose 1 TB case.

Conclusions: TB diagnostics among contact persons in 
Alliance’s interventions significantly exceeds the same 
indicator within the routine contact tracing. These in-
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terventions should be scaled up to the entire Ukraine 
despite the ongoing war. This will allow to decrease the 
number of missing TB cases caused by the COVID-19 
epidemic and the war.

OA42-532-17 Post-conflict response to 
ensure continuity and resuming interrupted 
TB services, a lesson from Amhara Region, 
Ethiopia 

A. Abraha,1 Z. G. Dememew,1 D.G. Datiko,1 
A. Gebreyohannes,2 M. Biru,2 K. Melkieneh,1 N. Hiruy,1 
T. Leta,3 1USAID Eliminate TB Project, Management 
Sciences for Health, Addis Ababa, Ethiopia, 2USAID 
Eliminate TB Project, KNCV Tuberculosis Foundation, 
Addis Ababa, Ethiopia, 3Ministry of Health, National 
TBL Program, Addis Ababa, Ethiopia. 
e-mail: aabraha@msh.org

Background and challenges to implementation: The con-
flict in Ethiopia has mainly affected the health system, 
compromising the capacity to ensure service continuity, 
particularly for patients who need long term treatment, 
like TB patients. Interruption of TB diagnosis, care and 
treatment, not only worsen the health of patients who 
were on treatment, but also increase the chance of drug-
resistance TB and transmission to the community.
Intervention or response: The USAID eliminate TB proj-
ect conducted a rapid assesment in 169 health facilities 
and identified the damaged In TB services and designed 
a four-month period post conflict response plan (PCRP) 
Implementation: The project deployed seven consultants 
and vehicles to support the technical working groups 
(TWG) established at each zone, and 1359 health work-
ers were provided a counselling support and resumed 
routine work. TB screening and tracing lost TB patient 
campaigns were conducted in all districts. The project 
distributed 9 GeneXpert machines and 40 microscopes, 
established a locally adapted sample transport system 
and link health facilities to the nearest diagnostic facili-
ty; distributed 5 computers, 749 recording and reporting 
materials to resume the information system; and con-
ducted a follow-up support to ensure service resumption 
in the following three months. 
Coordination and monitoring: The projects and region-
al task force conducted a biweekly virtual meeting, and 
the challenges identified were forwarded to responsible 
expert and leadership and response evaluated in the next 
meeting. The TWGs also conducted a six round biweek-
ly Review meeting with TB officers 53 district.
Results/Impact: Results: A total of 171,583 people 
screened, and 53 Positive including 1 DR-TB TB positive 
were linked to treatment, 85 lost TB patients traced and 
linked to treatment.
Conclusions: The coordinated PCR was effective. By the 
end of the PCRP implementation period, 218 HFs re-
sumed TB service, 92 districts resume TB information 
system and all districts resumed routine Joint supportive 
supervision to support the health facilities.

OA42-533-17 “Runaway TB kits“: strategy to 
avert unfavourable TB treatment outcomes 
in a conflict-affected part of Ethiopia 

G. Negussie,1 Z.G. Dememew,2 K. Gessesee,2 
K. Melkene,2 T. Worku,2 Y. Molla,2 D.G. Datiko,2 
M.M. Aseresa,3 P.G. Suarez,3 1Amhara Region 
Health Burea, TBL, Bahir Dar, Ethiopia, 2USAID 
Eliminate TB Project, Management Sciences for 
Health (MSH), MEL, Addis Ababa, Ethiopia, 3Management 
Sciences for Health, Global Health Systems Innovation, 
Arlington, United States of America. 
e-mail: nigussiegebrie@yahoo.com

Background and challenges to implementation: Amhara 
region was affected by conflict during June–November 
2021. Anti-TB drug supply and drug administration un-
der supervision is usually disrupted during a war. 
Intervention or response: The USAID Eliminate TB 
Project supports the Amhara region to ensure the anti-
TB drug supply and improve quality of care for TB pa-
tients in terms of successful treatment completion. The 
project collaborated with the regions, trained clinicians, 
and undertook supportive supervision to monitor activ-
ities at TB clinics where TB medication is served in full 
for six months or in TB patient kit forms. During train-
ings and supportive supervisions, it was advised to issue 
a full TB patients kit for patients on medication during 
the conflict, “runaway” TB kits. The project assessed the 
role of runaway kits in terms of anti-TB drug stock-outs 
and treatment success rate (TSR) after the conflict.
Results/Impact: During the initial peak conflict period 
(October–December 2020), about 1.4% of 120 assessed 
health facilities experiences anti-TB drug stock-outs 
whereas this proportion was less than 1% in the second 
round of the conflict (June–November 2021). Of 6,109 
TB cases in the cohort of July–September 2021, 94.6% 
successfully completed their treatment, and of 5,563 
cohort TB patients in October–December 2021, 95.6% 
were either cured or completed. The TSRs were not dif-
ferent from the usual 96% success rate in the region (Z 
= 0.6,p = 0.87).
Conclusions: The introduction of runaway kits left only 
2% of health facilities with stock-outs and averted po-
tentially high unfavorable outcomes for TB patients in 
the conflict-affected areas. This seems a good experience 
worth sharing in similar settings and shock conditions.
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OA42-534-17 Active TB case-finding  
among internally displaced persons in 
Ukraine during the military conflicts:  
five-year experience 

E. Geliukh,1 N. Kamenska,1 T. Bakhmat,1 Z. Islam,1 
1ICF “Alliance for Public Health”, Treatment, 
Procurement and Supply Management, Kyiv, Ukraine. 
e-mail: geliukh@aph.org.ua

Background and challenges to implementation: Since 
2014, two waves of population migration was fixed in 
Ukraine due to russian agression. First migration was 
from non-governmental controlled areas (two easten re-
gions) in 2014-2015; the second one started in 2022. 
These led to increase in the numbers of IDPs, that are 
considered as key affected population to TB. According 
to official data there are 4.893k IDPs in Ukraine now.
Intervention or response: Alliance started ACF TB ini-
tiative among IDPs in 2018 in three regions with the 
highest number of IDPs. State social services (SSS) were 
engaged, since IDPs apply to them for registration and 
social support. 
Screening for TB symptoms, support of screening-pos-
itive people during TB diagnostics process up to treat-
ment enrollment of those with diagnosed active TB is 
provided by SSS. Since the full-scaled invasion in 2022, 
the initiative was scaled-up to the central and western 
regions where IDPs were arriving from the regions with 
hostilities and/or occupied.
Results/Impact: Our experience showes TB notifica-
tion among IDPs is the highest in the first years after the 
migration’s start and decreases as IDPs are socialized at 
the regions of arrival. As mass migration subsides, TB 
is concentrated among IDPs who were not able to get 
socialized. After the registration of less number of TB 
cases among IDPs (2019-2020) our efforts were shiftered 
from total IDPs to those who were still in dufficult life 
circumstances (since 2021). 
After the war start we got back to ACF TB among total 
IDPs. We expect higher number of TB in IDPs in 2023 
(lower NNI).

Year # of the year after mass migration 
start

NNI 
(number needed to investigate)1

2018 5 356

2019 6 423

2020 7 421

2021 8 218

2022 1 206

Q1 2023 2 152

1 NNI- number of patients that should be examined in HCF to diagnose 1 TB case.

Conclusions: Active TB case finding among IDPs should 
be included in the activities for their social adaptation in 
the places of their arrival. These measures can mitigate 
the impact of TB spread during hostilities.

OA43 Strategies to strengthening Health 
System for TB prevention and care 

OA43-535-17 The centralised online  
TB/DR-TB Consilium: supporting clinicians’ 
capacity to manage difficult-to-treat cases 
and facilitating effective drug-resistant TB 
care throughout Uzbekistan 

N. Parpieva,1 A. Trubnikov,2 B. Babamuradov,2 
B. Kholikulov,2 S. Abulkasimov,1 N. Gafner,1 
1Republican Specialized Scientific Practical Medical 
Center of Phthisiology and Pulmonology, MOH, 
Tashkent, Uzbekistan, 2USAID Eliminating TB in 
Central Asia Activity, IDD, Tashkent, Uzbekistan. 
e-mail: aleksandr_trubnikov@abtassoc.com

Background and challenges to implementation: Despite 
its progress in TB control, Uzbekistan remains a high 
burden country for multi drug-resistant TB (MDR-TB)
[1]. TB specialists based at remote regional and periph-
eral facilities often lacked expert advice in managing 
complex TB/DR-TB cases. This was exacerbated by 
COVID-19 restrictions on gathering and travel.
Intervention or response: The USAID Eliminating TB 
in Central Asia (ETICA) Activity and the NTP initiated 
a weekly, centralized countrywide online DR-TB con-
silium in early 2022. USAID ETICA provided technical 
and financial support to establish centers of innovative 
distance learning and monitoring in the NTP and re-
gional TB facilities to provide easy access to online TB/
DR-TB consilium. Internet connectivity at all medical 
facilities in Uzbekistan allowed TB specialists at every 
level to participate and receive expert input from NTP 
specialists. Discussion at the Consilium address clinical 
decision-making for complex TB cases, diagnostic cases, 
and patients with comorbidities.
Results/Impact: From January 2022–February 2023, on-
line consilium participants discussed 405 cases, includ-
ing 92 DR-TB cases (61 MDR-TB and 31 XDR-TB), 56 
DS-TB cases, and 257 diagnostic and other cases from 
all over the country. The number of cases presented at 
the online TB/DR TB consilium has grown over time 
(see Figure) as the number of participants has increased. 
More than 300 participants from all regions of Uzbeki-
stan now regularly join to discuss patient management 
and exhibit increasing interest in learning through case 
discussions. Most TB specialists in the country have im-
proved their knowledge and skills while presenting cases 
or receiving feedback on their management of TB/DR-
TB cases.
Conclusions: The countrywide online TB/DR-TB con-
silium plays an important role in supporting TB special-
ists in managing difficult-to-treat TB and DR-TB cases, 
while building the capacities of regional and peripheral/ 
district level specialists. The online Consilium model is 
effective for improving DR-TB care throughout Uzbeki-
stan and could be replicated in other countries.
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OA43-536-17 Applying a behavioural design 
lens to strengthen health systems 

S. Papineni,1 A. Nogueira,2 L Fahn-Lai,3 
1World Health Partners, Research and Evaluation, 
Delhi, India, 2Harvard School of Public Health, Design, 
Boston, United States of America, 3Harvard School of 
Public Health, Research, Boston, United States of America. 
e-mail: sirisha@whpindia.org

Background: Health worker staff act as care coordina-
tors (CCs) who provide various services to people affect-
ed by TB. Health systems view CCs as “task-runners” 
as opposed to users of a system that require appropriate 
support. Training protocols and digital interfaces are of-
ten not aligned with CC daily experiences.
Design/Methods: 14 CCs in the Indian districts of Su-
rat and Ranchi were invited to photograph their daily 
experiences. Subjects were asked open-ended questions 
about their photos in the form of stories. 365 stories and 
over 220 photos were documented over three weeks. We 
applied network science to generate a systems dynam-
ics map that visualizes connections across variables. An 
algorithmic model measured connections across param-
eters of connectivity, frequency, influence, and efficiency 
to estimate a variable’s importance and strength of as-
sociation.

Results: One of the two opportunity spaces identified 
for action is described below:
A. How can we better support CCs in their planning ac-
tivities?
“We are routinely asked to do urgent tasks such as share 
data, visit stakeholders, attend meetings, document ac-
tivities– it interferes with our daily plan –and we are un-
able to meet patients that we committed to.”
B. How can we apply a gender lens to protocols?
“This area is full of  textile factories. I have many pa-
tients there. It is an area where no woman can go.“

“There is no place in the field where women can find a 
washroom.”
C. How can we adapt protocols to the unique condi-
tions of  the built environment?
“There was a tenement at the top of  a factory where 
workers lived. There were 20-25 congested, tiny and 
noisy rooms. There was no ventilation and a very damp, 
foul smell.”
Conclusions: Care Coordinators are increasingly tasked 
with more work with the expansion of TB initiatives. 
A design framework can better prototype protocols and 
products that motivate effective care delivery.

OA43-537-17 Diagnostic network and route 
optimisation as a guide to implementing a 
cost-effective sample transportation system 
in the hilly areas of Uttarakhand, India 

A. Beri,1 R. Kumar,1 P. Choudhary,2 S. Chadha,1 
1Foundation of Innovative New Diagnostics (FIND), India 
Country Office, Delhi, India, 2Foundation of Innovative New 
Diagnostic (FIND), India Country Office, Dehradun, India. 
e-mail: archana.beri@finddx.org

Background and challenges to implementation: Speci-
men referral and transportation system is an essential 
mechanism to improve access to TB testing. Under In-
dia’s National TB Elimination Program (NTEP), the 
existing referral systems are ad-hoc and unstructured 
resulting in minimal or no impact. Diagnostic network 
and Route optimization (DNO) was taken up for Utta-
rakhand, a district that faces logistic challenges due to 
its hilly terrain.
Intervention or response: The TB molecular diagnos-
tic network (Xpert and Truenat®) was restructured in 
5 districts of Uttarakhand using supply chain network 
optimization analytics using the OptiDx Diagnostic 
Network Optimization Tool. The possible routes and 
resources required for implementing a sample transpor-
tation system were explored using RO techniques. The 
analysis considered optimal utilization of existing de-
vices, cost efficiencies and access to TB testing.
Results/Impact: The annual molecular TB diagnostic 
capacity in 2021-22 (23 micro-PCR devices, Xpert and 
Truenat® at 19 testing sites) for these districts is 52,500 
tests where the devices were under-utilised at 12.72% of 
total capacity. 
The DNO analysis decentralised the devices thereby 
reducing average sample transportation distances from 
29 to 18 kms (38% reduction). It identified 78 periph-
eral health institutions that could be linked to sample 
transportation system where total facilities increased by 
132% contributing to additional access to TB testing 
through sample collection. 
This addition is likely to support improvement in utili-
zation of testing devices to 54% (4.25 times). The cost 
of transportation is projected to be reduced to 38%. 
The implementation of a sample transportation system 
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based on this DNO analysis can result in a projected in-
crease in testing from 1.72% of population to 4.5% of 
population annually. RO analysis supported implemen-
tation of sample transportation by identifying number 
of routes, vehicles, and human resources per district.
Conclusions: DNO and RO analysis are effective tools 
for planning efficient sample transportation systems 
leading to improved access to TB testing.

OA43-538-17 Leveraging the integrated 
specimen and results transportation network 
to improve access to TB molecular testing:  
a case study of Mukono District, Uganda 

D. Semugabi,1,2 G. Amanya,1,2 A. Akello,1,2 
M. Mona,1,2 R. Makabayi-Mugabe,1,2 
S. Zawedde-Muyanja,1,2 I. Senteza,1,2 B. Wamala,1,2 
M.G. Nabukenya-Mudiope,1,2 M. Abwot,2 
1USAID/Local Partner Health Services-TB Activity, 
Health Systems Strengthening, Kampala, Uganda, 
2Infectious Diseases Institute (IDI), College of Health 
Sciences Makerere University, Health Systems 
Strengthening, Kampala, Uganda. 
e-mail: gamanya@idi.co.ug

Background and challenges to implementation: Improv-
ing access to molecular diagnostics, like GeneXpert test-
ing, is crucial for enhancing TB diagnosis especially in 
high TB burden settings. In Uganda, these diagnostic 
services are mainly available at high-level health facili-
ties, placing a significant burden on patients who must 
travel long distances to access them. 
An audit in March 2022 found out that only 38% of all 
notified TB patients were tested with a molecular test 
against a target of >71% while 54.2% of all sputum 
samples had a turnaround time (TAT) longer than 72 
hours at 15 non-GeneXpert sites. 
We aimed to improve access to molecular testing and 
reduce TAT by leveraging the integrated specimen and 
results transportation network.
Intervention or response: In April 2022, the USAID 
LPHS-TBA project recruited two additional motorcycle 
riders to support specimen and results transportation 
bringing the total number of motorcycle riders to four. 
Using the hub and spoke model, we assigned 15 health 
facilities without GeneXpert testing services (spokes) 
to three health facilities with GeneXpert testing onsite 
(hubs). 
We then re-designed routing schedules for motorcycle 
riders to ensure that each of the 15 spokes is reached at 
least 3 days a week and revised specimen shipment reg-
isters to track specimen referral and TAT. At each of the 
spokes, line lists were made for notified TB patients who 
had missed a molecular test who were later contacted 
and asked to provide sputum samples for GeneXpert 
testing.
Results/Impact: By December 2022. The proportion 
of patients tested with a molecular test improved from 
38% (115/301) to 77.5% (300/387) while the proportion 

of GeneXpert results released in less than 72 hours im-
proved from 45.8% (604 out of 1318) to 71.5% (802 out 
of 1121).
Conclusions: Through leveraging the integrated speci-
men and results transportation network, we were able 
to improve the proportion of patients that received mo-
lecular testing for TB.

OA43-539-17 Addressing the gap in finding 
missing TB cases among TB contact persons: 
introduction of a contact investigation 
master-list, a methodical approach for 
documenting contact investigation 

C.E. Sarte,1 J. Dycoco-Cam,1 K.D. Legaspi,1 E. Libao,1 
C.J. Candari,1 M. Calnan,1 E. Bontuyan,2 M. Cueto,3 
1University Research Co. LLC, TB Platforms for Sustainable 
Detection, Care and Treatment Project, Makati, Philippines, 
2United States Agency for International Development, 
Office of Health, Manila, Philippines, 3City Health Office, 
Lipa, Batangas, Philippines, TB Program, Lipa, Philippines. 
e-mail: csarte@urc-chs.com

Background and challenges to implementation: Despite 
recommendations to improve contact investigation (CI) 
for early identification and treatment of Tuberculosis 
(TB) and prophylactic therapy for Latent TB Infection 
(LTBI), screening of TB contact persons remains a chal-
lenge in the Philippines. 
Patient leakages in the CI cascade are associated with an 
inadequacy of tools to document and follow up contact 
persons of TB patients.
Intervention or response: USAID’s TB Platforms for 
Sustainable Detection, Care and Treatment Activity 
(TB Platforms) implemented a CI master list to the City 
Health Office (CHO) of Lipa, Batangas, as part of a 
comprehensive technical assistance package to scale up 
CI and TB Preventive Therapy (TPT) coverage. TB Plat-
forms oriented healthcare workers (HCWs) on the CI 
master list and led a practical exercise demonstrating 
proper recording of contact details. 
A consensus was reached to initially prioritize docu-
mentation and screening of contact persons of bacterio-
logically confirmed (BC) cases to serve individuals with 
higher TB risk.
Results/Impact: The LIPA CHO reported 34% 
(381/1,112) CI coverage over a six-month period before 
implementation. In the first six months of utilizing the 
CI master list, the CHO documented 1,121 contact 
persons with BC cases. The tool allowed the tracking 
of each contact person as they received TB services 
across the care cascade, resulting in 100% CI coverage 
(1,121/1,121). Increased CI coverage led to the identifi-
cation of four active BC and 81 latent TB cases, with 
all individuals enrolled into appropriate treatment regi-
mens.
Conclusions: Utilizing the CI master list increased CI 
efficiency by providing a methodical approach for docu-
menting and tracking TB contact persons. It helped re-
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duce initial lost-to-follow-up with individuals tracked as 
they completed the care cascade. However, TB services 
and logistics must be available, accessible, and afford-
able for optimal contact investigation.

OA43-540-17 Tech-enabled self-learning 
interventions for upskilling community 
outreach workers: experience from India 

A. Mukherjee,1 R. Rao,2 A. Srivastava,1 R. Mehra,3 
J.S. Parmar,3 A. Jain,4 1Jhpiego, Monitoring, Evaluation, 
Research and Learning, Delhi, India, 2Central 
Tuberculosis Division, Central Tuberculosis Division, 
Delhi, India, 3Jhpiego, NISHTHA, Delhi, India, 4United 
States Agency for International Development (USAID), 
Health Systems Strengthening, Delhi, India. 
e-mail: ankita.mukherjee@jhpiego.org

Background and challenges to implementation: With In-
dia alone contributing ~30% to the global total TB-af-
fected individuals, urgent action to improve early identi-
fication and case-management is warranted. Decentral-
izing care through government-led Ayushman Bharat 
Health and Wellness Centres(AB-HWCs) can help bring 
services closer to the communities. 
However, Community Health Officers(CHOs) at these 
centres lack necessary technical skills for TB, which hin-
ders decentralization. Further, empowering TB Cham-
pions can also aid community engagement for effective 
case-management
Intervention or response: Jhpiego’s USAID-funded-
NISHTHA program developed and delivered self-learn-
ing modules on Tuberculosis(TB), in local languages, 
for key cadres across India from Jan-Dec’21. The pro-
gram included a 12-module model on i-learn(learning 
management system for CHOs), and an Interactive 
Voice Response(IVR) based platform called Swasthya 
Vani with 14 bite-sized episodes for TB Champions us-
ing feature phones. 
Training modules were prepared in consultation with the 
government and focused on TB basics, roles/responsibil-
ities, gender-responsive approach, social equity, commu-
nity engagement, health education, and stigma. i-learn 
included pre-and post-tests with certificates awarded 
upon successful completion. Performance dashboards 
were created for monitoring activities.
Results/Impact: As of March’23, 1,563 CHOs used i-
learn from 11 Indian states, of which 69% started new 
modules and ~20% completed all 12 modules. CHO 
knowledge scores increased in post-test compared to 
pre-test(Relative change: 29%). Swasthya Vaani was 
used by 1,203 unique callers from six states who called 
a total of 3,973 times. The average call length was 9.1 
min(SD±14.6min) and a total engagement of 605.2hrs 
on all learning modules. Further, ~80% of the enrolled 
participants completed atleast seven episodes. Ready 
adoption of the models by government stakeholders, 
reach of IVR to remote areas, and CHOs’ tech familiar-
ity ensured models’ sustainability and acceptance.

Conclusions: Empowering and building capacities of 
these cadres can strengthen community engagement for 
TB. Tech-based self-learning platforms hold promise in 
training young individuals and reaching hard-to-reach 
areas; however, maintaining participant engagement in 
such models necessitates attention

OA43-541-17 Revolutionising TB patient  
care: how the public-private mix model  
and district health information software  
are changing the dynamics 

A. Latif,1 A. Ayub,1 N. Nawaz,1 S.u. Nisa,1 
H. Ahmed,1 1Mercy Corps - Pakistan, Digital Systems to 
Engage Private Providers (DEPP-TB), Islamabad, Pakistan. 
e-mail: ablatif@mercycorps.org

Background and challenges to implementation: Paki-
stan is a high-burden TB country (5th). A significant 
aspect of the fight against tuberculosis in Pakistan is 
engaging the large and diverse private healthcare sector. 
More than 86% of the population seeks healthcare in 
the private sector. There have been more than 20 years 
of actively working towards ending TB. 
However, the public and private sectors remain unregu-
lated and capturing real-time data and patients presents 
a critical issue.
Intervention or response: To overcome these challenges, 
Mercy Corps Pakistan initiated the digitalization of TB 
recording and reporting tools by custom-designing the 
District Health Information Software (DHIS2). The 
plan is to implement it as a central system for digitaliza-
tion in the 120 TB-PPM districts of Pakistan. The digi-
talization pilot, which started in October 2022, has been 
conducted in 6 geographically spread districts.
Results/Impact: A total of 4772 patient records have 
been entered, and the acceptability of software and tech-
nology was very high (95%). 
The use of digital systems identified gaps which had 
never been identified before, i.e., 89% of the patient’s 
follow-ups were not conducted in time, resulting in 
a treatment gap the follow-up testing results were not 
available for 49% of the patients, making it difficult to 
declare their outcomes. 
Some mandatory fields were missing, like contact num-
ber and national ID card number, which are essential to 
identify the duplication. Also, the staff’s field visits did 
not follow the program guidelines, highlighting imple-
mentation challenges. Overall, data quality was low 
compared to the perceived quality based on the paper 
system.
Conclusions: Pilot results highlighted implementation 
realities and acted as reminders/nudges for teams’ re-
sponses while entering the data. They are used to the 
old methods and cannot fully adapt. 
For the program, comprehensive monitoring is needed, 
and new ways of capacity building are required to focus 
on gaps identified by the system.
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OA43-542-17 Scaling up intensified case-
finding through the adoption of the FAST 
Plus strategy in “Tuberculosis Alisin Natin 
(Eliminate TB)” campaign in Quezon 
Province, the Philippines 

J.K. Matias,1 C.E. Sarte,1 J. Dycoco-Cam,1 
K.D. Legaspi,1 C.J. Candari,1 M. Calnan,1 E. Bontuyan,2 
1University Research Co. LLC, TB Platforms for Sustainable 
Detection, Care and Treatment Project, Makati, Philippines, 
2United States Agency for International Development, 
Office of Health, Manila, Philippines. 
e-mail: jmatias@urc-chs.com

Background and challenges to implementation: In 2022, 
Quezon province reported a TB Treatment Coverage 
Rate of 77%, below the national target of 85%, despite 
a concerted effort to accelerate TB elimination strate-
gies, including finding missing TB cases and intensifying 
infection prevention control in health facilities to elimi-
nate TB.
Intervention or response: The USAID’s TB Platforms 
for Sustainable Detection, Care and Treatment Activ-
ity conducted a series of advocacy activities in 41 public 
and private hospitals and primary care facilities to pro-
mote the adoption of the FASTPlus strategy and scale 
up intensified case finding and infection prevention and 
control. FASTPlus is a practical approach to finding 
missing TB cases and infection prevention and control 
through screening all individuals coming to the health 
facility, regardless of the reason for the consult. 
The active identification of persons presumed to have 
TB, their separation from others, and the provision of 
prompt and effective treatment prevents the spread of 
TB.
Results/Impact: To support a 100% adoption rate, US-
AID’s TB Platforms helped develop a provincial ordi-
nance, providing for a province-wide campaign to elimi-
nate TB, known as “Tuberculosis Alisin Natin” (Elimi-
nate TB), with provisions on the mandatory implemen-
tation of FASTPlus in all healthcare facilities. 
Between 2021 and 2022, FASTPlus was adopted by 53 
facilities and led to a 131% increase in TB screening 
(65,131 in 2021 to 150,660 in 2022).[GU1] [SJ2] The 
total number of TB cases diagnosed increased by 8% 
(1197 vs 1287). Among drug-sensitive TB cases, the in-
crease was equivalent to 7% (1185 vs 1266) while among 
drug-resistant TB (DR-TB) cases, the increase was 75% 
(12 vs 21).
Conclusions: The FASTPlus strategy offers opportuni-
ties to strengthen systematic intensified case-finding, 
especially in the detection of DR-TB and enhance IPC 
in health facilities to prevent the spread of TB among 
patients and healthcare workers. The strategy also pro-
vides opportunities to increase TB service coverage.

OA44 TB Modeling 

OA44-543-17 Natural history of TB disease 
according to disease severity at presentation 

S. Leavitt,1 C. Rodriguez,2 T. Bouton,3 
C.R. Horsburgh,2 P. Abel zur Wiesch,4 B. Nichols,5 
L. White,1 H. Jenkins,1 1Boston University School of 
Public Health, Biostatistics, Boston, United States of 
America, 2Boston University School of Public Health, 
Epidemiology, Boston, United States of America, 3Boston 
Medical Center, Infectious Disease, Boston, United States 
of America, 4Pennsylvania State University, Center for 
Infectious Disease Dynamics, State College, United States 
of America, 5FIND, Geneva, Switzerland. 
e-mail: lfwhite@bu.edu

Background: There is substantial heterogeneity in dis-
ease presentation for individuals with tuberculosis dis-
ease. While this could impact disease outcomes, there 
are limited data to support such an association. We 
aimed to estimate disease outcomes by disease sever-
ity at presentation among individuals with tuberculosis 
during the pre-chemotherapy era.
Design/Methods: We extracted data from studies of pa-
tients enrolled 1917-1948 in the United States, stratified 
by three categories of disease severity at presentation 
defined using the U.S. National Tuberculosis Associa-
tion diagnostic criteria. These criteria were based large-
ly on radiographic categories (“minimal”, moderately 
advanced”, and “far advanced”) established by the U.S. 
National Tuberculosis Association. 
We used Bayesian parametric survival analysis to model 
the survival distribution overall and stratified by disease 
severity. We used Bayesian logistic regression to estimate 
the severity-level specific odds of natural recovery with-
in three years.
Results: People with minimal tuberculosis at presen-
tation had a 2% (95% credible interval: 0%-11%) 
TB mortality probability within five years versus 40% 
(95% credible interval: 15%-68%) for those with far 
advanced disease. Individuals with minimal disease had 
13.6 times the odds (95% CI: 9.87-19.1) of natural re-
covery within three years compared to those with far 
advanced disease.
Conclusions: Mortality and natural recovery vary sub-
stantially by disease severity at presentation. Practical 
radiographic stratification of patients presenting with 
pulmonary tuberculosis can provide insight into the ex-
pected trajectory of disease. 
Our results suggest that people with minimal disease at 
presentation have low mortality and high rates of natu-
ral recovery. These results are consistent with current 
initiatives to evaluate individualized treatment regimens 
(e.g. shortened or longer) based on the severity of dis-
ease.
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OA44-544-17 Preventing TB with  
community-based care in an HIV-endemic 
setting: a modelling analysis 

J. Ross,1 C. Greene,2 C. Bayer,3 D. Dowdy,4 
A. van Heerden,5,6 J. Heitner,7 D. Rao,8 D.A. Roberts,9 
A. Shapiro,10,1 Z. Zabinsky,2 R. Barnabas,7,11 
1University of Washington, Department of Medicine, 
Seattle, United States of America, 2University of 
Washington, Department of Industrial and Systems 
Engineering, Seattle, United States of America, 3University 
of North Carolina, Department of Epidemiology, Chapel 
Hill, United States of America, 4Johns Hopkins Bloomberg 
School of Public Health, Department of Epidemiology, 
Baltimore, United States of America, 5Human Sciences 
Research Council, Centre for Community Based 
Research, Pietermaritzburg, South Africa, 6University 
of the Witwatersrand, SAMRC/Wits Developmental 
Pathways for Health Research Unit, Johannesburg, South 
Africa, 7Massachusetts General Hospital, Division of 
Infectious Diseases, Boston, United States of America, 
8Bill and Melinda Gates Foundation, Gender Data and 
Insights, Seattle, United States of America, 9University of 
Washington, Department of Epidemiology, Seattle, United 
States of America, 10University of Washington, Department 
of Global Health, Seattle, United States of America, 
11Harvard Medical School, Department of Medicine, 
Boston, United States of America. 
e-mail: jross3@uw.edu

Background: Antiretroviral therapy (ART) and tubercu-
losis preventive treatment (TPT) both prevent tubercu-
losis (TB) disease and deaths among people living with 
HIV. Differentiated care models, including community-
based delivery, can increase uptake of ART and TPT in 
settings with a high burden of HIV-associated TB, par-
ticularly among men.
Design/Methods: We developed a gender-stratified dy-
namic model of TB and HIV transmission and disease 
progression among 100,000 adults ages 15-59 in Kwa-
Zulu-Natal, South Africa. We drew model parameters 
from a community-based ART initiation and resupply 
trial (Delivery Optimization for Antiretroviral Therapy, 
DO ART) and other scientific literature. 
We simulated the impacts of community-based ART 
and TPT delivery programs over ten years, assuming 
community-based ART and TPT could be scaled up to 
similar levels as in the DO ART trial (i.e., ART coverage 
increasing from 49% to 82% among men and from 69% 
to 83% among women) and sustained for ten years. We 
projected the number of TB cases and deaths averted 
relative to standard, clinic-based care.
Results: If community-based ART could be imple-
mented with similar effectiveness to the DO ART tri-
al, increased ART coverage could reduce TB incidence 
by 27.1% (range 21.3% - 34.1%) and TB mortality by 
34.6% (range 24.8% - 42.8%) after ten years. 
Increasing both ART and TPT uptake through com-
munity-based delivery was projected to reduce TB inci-
dence by 29.5% (range 23.9% - 36.0%) and TB mortal-
ity by 35.9% (range 26.9% - 43.8%). Community-based 

ART and TPT reduced gender disparities by reducing 
TB mortality among men by a projected 39.7% (range 
30.0% - 48.5%) and 30.7% (range 23.0% - 38.4%) 
among women.
Conclusions: By substantially increasing coverage of 
ART and TPT, community-based care for people liv-
ing with HIV could reduce TB incidence, mortality, and 
gender disparities in settings with high burdens of HIV-
associated TB.

OA44-545-17 HIV and antiretroviral 
treatment as drivers of rifampicin-
resistant TB in South Africa: insights from 
mathematical modelling 

L. Johnson,1 L. Fenner,2 H. Moultrie,3 P. Naidoo,4 
M. Kubjane,5 D. Evans,5 S. Vally Omar,3 N. Banholzer,2 
N. Zinyakatira,6 H. Cox,7 1University of Cape Town, 
Centre for Infectious Disease Epidemiology and Research, 
Cape Town, South Africa, 2University of Bern, Institute 
of Social and Preventive Medicine, Bern, Switzerland, 
3National Institute for Communicable Diseases, Centre for 
Tuberculosis, Johannesburg, South Africa, 4Stellenbosch 
University, Desmond Tutu TB Centre, Cape Town, South 
Africa, 5University of Witwatersrand, Health Economics and 
Epidemiology Research Office, Johannesburg, South Africa, 
6Western Cape Gorvernment, Department of Health, Cape 
Town, South Africa, 7University of Cape Town, Division of 
Medical Microbiology, Cape Town, South Africa. 
e-mail: leigh.johnson@uct.ac.za

Background: Rising levels of multidrug and rifampi-
cin resistant tuberculosis (MDR/RR-TB) are a global 
concern, with several modelling studies predicting con-
tinued increases in coming years. TB patients are at 
increased risk of acquired rifampicin resistance if they 
have HIV coinfection, especially at low CD4 counts, but 
this dynamic has not previously been modelled.
Design/Methods: We extended a previously-developed 
model that simulates HIV and TB in South African 
adults, to include the acquisition and transmission of ri-
fampicin resistance. In line with systematic reviews, the 
risk of acquiring RR with TB treatment is modelled as 
being negatively associated with patients’ CD4 counts. 
We allow for temporal changes in drug susceptibility 
testing, both before treatment initiation and at treat-
ment failure, as well as other changes in TB prevention 
and treatment. The model is calibrated to data from 
national TB drug-resistance surveys, and recorded num-
bers of MDR/RR-TB laboratory diagnoses and patients 
initiating second-line TB treatment, using a Bayesian ap-
proach.
Results: The model estimates that the proportion of 
South African TB patients with rifampicin resistance 
at diagnosis increased from 2.0% (95% CI: 1.7-2.3%) 
in 1986 to 5.9% (5.2-6.9%) in 2013, in line with survey 
data (Figure). In the absence of HIV, the prevalence of 
MDR/RR-TB would have increased to 4.1% (2.7-5.1%) 
in 2013, suggesting a third of rifampicin resistance in 
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2013 was attributable to HIV. In the absence of antiret-
roviral treatment (ART), the prevalence of rifampicin 
resistance would have been higher (6.5% [5.6-7.6%] in 
2013, rising to 6.9% [5.7-8.2%] in 2019). ART reduced 
the prevalence of rifampicin resistance in 2019 by 17%, 
and greater reductions are projected over the longer 
term.

Conclusions: In countries with high HIV prevalence, 
HIV may be a major driver of rifampicin resistance in 
people with TB. ART programmes have the potential to 
reduce the emergence of resistance substantially.

OA44-546-17 Spatiotemporal modelling 
of M. tuberculosis transmission risks 
using environmental, clinical and patient 
movement data 

N. Banholzer,1 K. Middelkoop,2 J. Leukes,2 
K. Zürcher,1 R. Wood,2 M. Egger,1 L. Fenner,1 
1University of Bern, Institute of Social and Preventive 
Medicine, Bern, Switzerland, 2University of 
Cape Town, Desmond Tutu HIV Centre, Department 
of Medicine, Cape Town, South Africa. 
e-mail: nicolas.banholzer@unibe.ch

Background: In countries with high tuberculosis (TB) 
incidence, congregate settings such as healthcare facili-
ties carry a considerable risk of Mycobacterium tuber-
culosis (Mtb) transmission. The risk of indoor airborne 
infection is often estimated with the Wells-Riley equa-
tion – an epidemiological model based on the ventila-
tion rate and the duration of exposure to infectious dos-
es (so-called quanta). The concentration of infectious 
quanta is often assumed to be constant in airspace and 
time. Here, we developed a spatiotemporal extension of 
the Wells-Riley model that uses patient movements to 
estimate indoor transmission risk.
Design/Methods: We collected environmental (CO2), 
clinical (from electronic patient registries), and patient 
movement data (video sensors; see tracking examples 
in Figure 1a) for 8 days between October and Novem-
ber 2021 in a primary care clinic in South Africa. Our 
model relates the risk of infection (P) to the infectious 
quanta concentration (N), which can vary over time and 

airspace. We assume that the newly emitted quanta de-
crease exponentially with distance to infectious individ-
uals, and we estimate the removed quanta via time-vary-
ing air exchange rates based on indoor CO2 levels. We 
performed 1,000 Monte Carlo simulations, considering 
uncertainty in all modeling parameters and assuming 
similar numbers of masked and unmasked TB patients 
among clinical attendees.
Results:  Video sensors recorded 2,645 clinical attendees 
of whom 925 were linked to patients records. Across 
simulations, we estimated a daily mean P of 0.9% 
(95%-limits: 0.2%-2.1%). On average, there were 9 
(95%-limits: 0-19) patients with P>1% per day. N was 
higher in the morning and waiting room (Figure 1b).

 

Conclusions: Combining environmental, clinical, and 
patient movement data allowed spatiotemporal mod-
eling of Mtb transmission risks. This approach could 
identify hotspots and high-risk patients in indoor set-
tings, measure the effects of control measures, and guide 
optimization of person flows.
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OA44-547-17 Sub-country level variation 
in TB healthcare service disruptions due to 
COVID-19 in South Africa: a model-based 
analysis 

A. de Villiers,1,2,3 M. Osman,1,4 S.-A. Meehan,1 
R. Dunbar,1 F. Ismail,5 H. Moultrie,5 A. Hesseling,1 
F. Marx,1,2,3 1Stellenbosch University, Desmond Tutu TB 
Centre, Department of Paediatrics and Child Health, 
Cape Town, South Africa, 2Stellenbosch University, 
South African Centre for Epidemiological Modelling 
and Analysis (SACEMA), Cape Town, South Africa, 
3Heidelberg University Hospital, Division of Tropical 
Medicine, Center for Infectious Diseases, Heidelberg, 
Germany, 4University of Greenwich, School of Human 
Sciences, Faculty of Education, Health and Human 
Sciences, Greenwhich, United Kingdom of Great Britain 
and Northern Ireland, 5National Health Laboratory 
Services, Centre for Tuberculosis, National Institute for 
Communicable Diseases, Johannesburg, South Africa. 
e-mail: adevilliers@sun.ac.za

Background: Tuberculosis (TB) healthcare service dis-
ruptions, due to stringent measures to contain the 
spread of SARS-CoV-2 (COVID-19), have been reported 
by countries worldwide. The extent to which these dis-
ruptions can vary at sub-country level is currently not 
known. We aimed to estimate TB healthcare service dis-
ruptions during the COVID-19 epidemic at the provin-
cial level in South Africa.
Design/Methods: We used autoregressive integrated 
moving average (ARIMA) time-series models to estimate 
healthcare service disruptions in the nine South African 
provinces. TB testing, case notification and treatment 
outcome data for the years 2017-2021 were provided by 
the National Institute for Communicable Diseases and 
National Department of Health. 
We quantified disruptions as the percentage difference 
between data observed during the COVID-19 epidemic 
(Apr2020-Dec2021) compared with expected values de-
rived through predictions from the pre-Covid-period 
(Jan2017-Feb2020). Estimated monthly percentage dif-
ferences were aggregated for Apr-Dec 2020 and Jan-Dec 
2021.
Results: At country level, we estimated that Xpert Ultra 
tests performed during 2020 (Apr-Dec) were 32% (95% 
uncertainty interval: 26%-37%) lower and TB case no-
tifications were 27% (18%-34%) lower than predicted. 
The proportion treatment success and proportion death 
during TB treatment among patients with reported out-
comes were 4.1% (1.9%-6.1%) lower and 21% (11%-
32%) higher than predicted, respectively. At province 
level, reductions in Xpert Ultra tests performed (range 
26%-41%), TB case notifications (range: 16%-47%) 
and proportion treatment success (range 0.2%-9.3%) as 
well as increases in proportion death (range: 0.4%-43%) 
varied considerably (Figure). In 2021, percentage differ-
ences in Xpert tests performed and TB case notifications 
were variable but more modest overall (Figure).

Conclusions: Our analysis demonstrates considerable 
sub-country level variation in TB healthcare service dis-
ruptions during 2020-2021, suggesting that COVID-19 
response measures had a differential impact on TB health 
services in the nine South African provinces. Sub-country 
level analysis in high TB burden countries can help target 
recovery measures towards areas at highest need.

OA44-548-17 Using facility-level notification 
data to predict TB hotspots at the 
community level: challenges and experiences 
from Bangui, Central African Republic 

A.L. Budts,1 S. Hashmi,2 A. Werle van der Merwe,3 
K. Ghislain Koura,4 A. Yamodo,5 H. Gando,4 
O. Mbitikon,4 M. Potgieter,3 V. Meurrens,6 
G. Badoum,7 M. Andefa,4 D.R. Atimbada,8 
1EPCON, Data Science, Antwerp, Belgium, 2EPCON, 
Global Public Health, Brussels, Belgium, 3EPCON, 
Data Science, Cape Town, South Africa, 4International 
Union Against Tuberculosis and Lung Disease 
(The Union), TB Department, Paris, France, 5International 
Union Against Tuberculosis and Lung Disease 
(The Union), TB Department, Paris, Central African 
Republic, 6EPCON, GIS, Antwerp, Belgium, 7International 
Union Against Tuberculosis and Lung Disease 
(The Union), TB Department, Paris, Burkina Faso, 
8International Union Against Tuberculosis and Lung 
Disease (The Union), TB Department, Paris, Benin. 
e-mail: sumbul@epcon.ai

Background and challenges to implementation: Central 
African Republic (CAR) with the TB incidence rate of 
540 per 100,000 people in 2020, is among the 4 highest TB 
incidence countries in the central region of Africa. More 
than 50% of the estimated cases remain undiagnosed/
unreported in the country, with 13,428 new TB cases 
reported in 2021.
In this resource limited setting we tested an innovative 
approach for predicting hotspots of TB using facility 
level TB notification data. The idea was to overcome 
limitations of notification data (under-reporting, under-
diagnosis) and identify underserved areas at the highest 
resolution for optimizing TB treatment services.



Oral abstract sessions,  Friday,  17  November S425

Intervention or response: We used open source data to 
map population settlements in Bangui, overlaid by a grid 
of 100m resolution to get ‘tiles’ of 100x100m. We esti-
mated the number of individuals with potentially undi-
agnosed TB using incidence and notification data and 
weighted their distribution by population density within 
the catchment area (20 min walking distance). We then 
used the ratio of estimated undiagnosed TB to tile pop-
ulation combined with high resolution contextual data 
like sociodemographic and indicators of human devel-
opment to train a Bayesian model which predicted the 
number of undiagnosed TB potentially present across 
the whole city. Virtual meetings were regularly organized 
to follow and discuss the process with local teams.
Results/Impact: We predicted number of undiagnosed 
TB per 100,000 population in Bangui at a resolution 
of 100m. The overall region could be categorized in 3 
groups: High, Moderate and Low rates of potentially 
undiagnosed TB. Of the 12 facility catchment areas 
which provide treatment services, two, seven and three 
were classified as high, medium and low risk regions 
respectively.

Conclusions: Predictive modelling techniques combined 
with high resolution contextual data can be used to tar-
get underserved populations in a more effective manner. 
Discussions are ongoing to implement an active contact 
investigation in these prioritized hotspots.

OA44-549-17 Accelerating TB case-finding 
through targeted community active  
case-finding using artificial intelligence 
hotspot mapping: TB LON experience in 
Sagamu Local Government Area,  
Ogun State, Nigeria 

A. Agbaje,1 E. Ajayi,2 O. Daniel,3 F. Olawusi,4 
A. Alege,5 S. Odunjo,6 T. Olusola,7 R. Eneogu,8 
D. Nongo,9 C. Anyaike,10 C. Mensah,11 1Institute of 
Human Virolgy, Nigeria, TB Care and Programs, Abuja, 
Nigeria, 2Institute of Human Virology, Nigeria, TB Care 
and Program, Abeokuta, Nigeria, 3Institute of Human 
Virology, Nigeria, TB Care and Programs, Ikeja, Nigeria, 
4Institute of Human Virology, Nigeria, TB Care and 
Programs, Abeokuta, Nigeria, 5Society for Family 
Health, TB Care and Programs, Ikeja, Nigeria, 6Society 
for Family Health, TB Care and Programs, Abeokuta, 
Nigeria, 7Ogun State Ministry of Health, TB Control 
Program, Abeokuta, Nigeria, 8United State Agency for 
International Development, Nigeria, TB Care and Programs, 
Abuja, Nigeria, 9United State Agency for International 
Development, Nigeria, Program, Abuja, Nigeria, 10National 
Tuberculosis, Leprosy and Buruli Ulcer Control Program, 
Nigeria, Program, Abuja, Nigeria, 11Institute of Human 
Virology Nigeria, Program, Abuja, Nigeria. 
e-mail: ronke.agbaje@yahoo.com

Background and challenges to implementation: Epi-
demic Control Systems Artificial Intelligence (EPCON 
AI) quantifies TB risks in population groups by captur-
ing, combining, analyzing health records, lifestyle, and 
contextual data to estimate disease burden. EPCON 
plays a pivotal role in finding missing TB cases in Ni-
geria by modeling infectious diseases with its predictive 
model based on Bayesian Inference. 
The USAID-funded TB-LON 3 project aims to find the 
missing TB cases in the community using this innovative 
platform to optimize community interventions. Before 
EPCON, community outreaches and house-to-house TB 
case searches were carried out in predetermined commu-
nity areas within the LGA based on the intuition of the 
Health Care workers with no scientific basis and out-
comes characterized by low case findings.
Intervention or response: EPCON AI hotspot mapping 
guides identifying specific hotspot community areas 
where TB cases can be found based on contextual indi-
ces and historical TB case-finding data. 
As a result, outreaches and house to house ACF were 
carried out at targeted communities as predicted by AI 
hotspot mapping and the corresponding TB case find-
ing has been highly significant in contrast to the pre-
EPCON low TB case yield.
Results/Impact: There has been an exponential and 
steady, stepwise rise in TB case finding since the intro-
duction of EPCON-AI guided community ACF with 
about a 290% increase in TB case detection in Q4 2022 
in comparison with Q4 2021, as shown in the chart 
above.
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Conclusions: The use of artificial Intelligence aided 
hotspot mapping to determine TB-burdened communi-
ties within local government areas for targeted outreach-
es to find missing TB cases is a scientific and cost-effec-
tive technology that has proven to deliver good returns 
on investment as evidenced by better utilization of avail-
able resources to produce a more efficient performance 
yield and could be a game changer in rapidly breaking 
the chains of community transmission of Tuberculosis, 
through accelerated TB case detection.

OA44-551-17 Can we reach TB elimination? 
Modelling the impact of public health 
interventions on TB burden in England 

I. Ahmad,1 A. Lalvani,2 E. Robinson,3 
N. Arinaminpathy,1 1Imperial College London, MRC 
Centre for Global Infectious Disease Analysis, Department 
of Infectious Disease Epidemiology, London, United 
Kingdom of Great Britain and Northern Ireland, 
2Imperial College London, NIHR Health Protection 
Research Unit in Respiratory Infections, National Heart and 
Lung Institute, London, United Kingdom of Great Britain 
and Northern Ireland, 3UK Health Security Agency, TB Unit 
and National Mycobacterial Reference Service, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: ia19@ic.ac.uk

Background: England has a low incidence of TB, with 
an estimated incidence of 7 per 100,000 population in 
2021, 76.4% of which were amongst the foreign-born. 
Mathematical modelling can help to anticipate what is 
needed in order to reach the 2035 End TB goals.
Design/Methods: We developed a deterministic, com-
partmental model of TB transmission dynamics in 
England, distinguishing ‘domestic’ and ‘foreign-born’ 
populations. We calibrated the model to available epide-
miological data for TB in England. 
We then simulated the following interventions: 
i. Active case-finding (ACF), for example through con-
tact tracing, 
ii. Tuberculosis preventive therapy (TPT) amongst those 
with evidence of latent TB infection, and;
iii. Monthly follow-up post-treatment. 
We assumed TPT to have 60% efficacy in reducing in-
cidence, consistent with the current 3HP regimen, and 
also drew from the literature for relapse rates following 
treatment of active TB. We modelled all interventions 

separately in domestic and foreign-born populations, 
assuming them to be scaled up in a linear way from 2022 
to 2025.
Results: Of all interventions, increasing TPT coverage 
amongst migrants would lead to the greatest reduction 
in incidence (Figure 1A). 
However, a combination of all these interventions falls 
short of reaching the TB reduction target by 2035 (Fig-
ure 1A). 
Figure 1B illustrates the remaining sources of incidence 
by 2035, highlighting that the vast majority comes from 
individuals who have already been treated, either for TB 
infection (66%) or for active TB (29%).

Conclusions: Combined interventions in both domestic 
and foreign-born populations could see substantial re-
ductions in TB incidence and mortality, by 2030. How-
ever, meeting the elimination goals will be challenged by 
the limitations of current treatments: namely, the im-
perfect efficacy of preventive therapy, and the potential 
for post-treatment relapse of active TB treatment. Post-
treatment follow-up may play an important role towards 
mitigating these challenges.
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OA45 Can we find everyone by 2030? 
Missing TB Cases! 

OA45-552-17 Community TB detection  
model to find TB missing cases – experiences 
from Tanzania 

L. Ishengoma,1 A. Nyirenda,2 A. Maro,1 
M. Ngowa,3 H. Sasya,3 H. Mattaka,4 F. Ntogwisangu,4 
J. Msaki,5 1Amref Health Africa - Tanzania, Disease 
Control, Dar es Salaam, United Republic of Tanzania, 
2Amref Health Africa - Tanzania, Desease Control, 
Dar es Salaam, United Republic of Tanzania, 3Amref 
Health Africa, Disease Control, Dar es Salaam, United 
Republic of Tanzania, 4MDH, Disease Control, Dar es 
Salaam, United Republic of Tanzania, 5Ministry of 
Health, National TB and Leprosy Programme, 
Dar es Salaam, United Republic of Tanzania. 
e-mail: Lilian.Ishengoma@Amref.org

Background and challenges to implementation: Tanza-
nia is among the 30 high TB burden countries with the 
incidence of 208/100,000 with the treatment coverage 
of 65%, which indicates (35%) of estimated cases re-
mained undiagnosed1 (WHO,2022). 
Amref and its partner MDH under HIV/TB Global-
Fund grant (2021- 2023) are implementing interventions 
to find TB-missing cases through community TB detec-
tion Model in 8 regions.
[1] World Health Organization (2021). Global Tubercu-
losis report. Geneva.
Intervention or response: In community TB detection 
model, the key player is Community Health Worker 
(CHW) who provide TB education, screening through 
door to door visits, community campaigns and outreach 
services including contact investigations; and refer TB 
presumptive cases to health facilities for diagnosis. Oc-
casionally, mobile-van-TB clinics are used in hard-to-
reach areas. 
Through trained Motorcyclists, samples have been 
transported from non-diagnostic facilities to GeneX-
pert sites. A total of 1920 CHWs are linked to trained 
960 Accredited Drug Dispensing Outlets and 640 Tra-
ditional healers to provide thorough TB screening and 
referrals among their clients.

Results/Impact: Between Jan 2021 and June 2022, TB 
notified cases were increased by 52% from 4,796 (Q1, 
2021) to 9,254 (Q2,2022) in implementation area. 
During the same period, community contribution in 
TB case notification increased to 61% compared with 
the baseline of 23% which is greater than the national 
target of 30%. Transportation of sputum samples has 
increased bacteriological confirmed TB cases to 54.2% 
compared to 35% baseline (2020)[1].
[1] NTLP data, 2021 and 2022
Conclusions: Community engagement through different 
community entry points is a key for finding missed TB 
cases. With the huge magnitude of missed TB cases at 
35% (2020), the country should think of investing more 
on community-based interventions to achieve END TB 
targets. 
Transportation of specimen from Non-TB diagnostic 
sites and communities to diagnostic sites increases ac-
cess to molecular tests.

OA45-553-17 Community influencers  
as key drivers of community mobilisation: 
learnings from Aashwasan, a 100-day active 
case-finding campaign in the tribal districts 
of India 

N. Sharma,1 R. Singh,2 S. Ekka,1 S. Mankar,1 
N. Sharma,1 S. Hegde,3 A. Krishnamurthy,3 
A. Deshmukh,4 A. Shah,5 R. Rao,6 N. Kapoor,7 
S. Khumukcham,8 1Piramal Foundation, Tribal Health 
Collaborative, Delhi, India, 2Piramal Foundation, Tribal 
Health Collaborative, Lucknow, India, 3Piramal 
Foundation, Tribal Health Collaborative, Bengaluru, 
India, 4Piramal Foundation, Tribal Health Collaborative, 
Aurangabad, India, 5USAID-India, Health Office, Delhi, 
India, 6Ministry of Health and Family Welfare, Central TB 
Division, Delhi, India, 7Ministry of Tribal Affairs, Ministry 
of Tribal Affairs, Delhi, India, 8Office of World Health 
Organization, Representative to India, WHO Country 
Office, Communicable Diseases, Delhi, India. 
e-mail: nisha.sharma@piramalswasthya.org

Background and challenges to implementation: India’s 
current health system relies heavily on accredited social 
health activists (ASHA) for all the health programs. The 
task of taking every health service or information to 
each household, even in the remotest of geographies, is 
on ASHA. 
The evidence of leveraging influential people from the 
community for improving the health outcomes is lim-
ited and is restricted to the members of Panchayati Raj 
Institutions (PRI) and Self-Help Groups (SHGs). Role 
of influential people from the same community, called 
community influencers, is crucial to drive any behaviour 
change or to provide an environment that positively in-
fluences the health of its members.
Intervention or response: Aashwasan, a 100 days active 
case finding campaign for pulmonary tuberculosis (TB), 
was implemented across 68,413 villages of 174 tribal 
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districts in 21 States/UTs of India between January and 
August 2022. The first step of village-level outreach un-
der Aashwasan was engaging with and getting the buy-
in from the community influencers. Once the influenc-
ers understood the objectives of the campaign and were 
willing to support, they were onboarded.

Results/Impact: A total of 193,406 community influ-
encers (including, PRI members: 58,368, Tribal Heal-
ers: 19,058, Faith leaders: 19,066, SHG: 41,018, Others 
55,896) supported Aashwasan through various commu-
nication activities on multiple platforms in their villages. 
This helped in achieving 280,259 persons with presump-
tive pulmonary TB getting tested and diagnosing an ad-
ditional 10,249 TB cases.
Conclusions: Community influencers played a crucial 
role in mitigating the challenge of stigma associated 
with TB and convincing communities to take part in 
screening and testing for TB. 
Along with helping in achieving the immediate objec-
tives of the campaign, engagement with community 
influencers ensured an enhancement in the collective 
awareness of TB and available services and building 
trust between the community and public health system.

OA45-554-17 Strengthening knowledge  
and skills among civil society organisations  
in mobilising domestic resources against  
TB-HIV and malaria 

J. Ochieng,1 D. Kimuyu,2 G. Wandeyi,2 R. Khaiya,3 
P. Kamau,2
1Amref Health Africa in Kenya, Global Fund TB, Kisumu, 
Kenya, 2Amref Health Africa in Kenya, Global Fund TB, 
Nairobi, Kenya, 3Population Council Bureau, Programmes, 
Nairobi, Kenya. 
e-mail: odhiambojames30@gmail.com

Background and challenges to implementation: Health is 
a devolved function in Kenya, with county governments 
prioritizing access to health and provision of healthcare 
services. Most counties allocate up to 75% of resources 
to recurrent expenditure, leaving preventive, promotive, 
and rehabilitative health services underfunded. 
To address this issue, Amref Health Africa in Kenya, 
with support from the Global Fund, has been working 
to enhance domestic resource mobilization through civil 
society organizations (CSOs) in 10 high burden counties 
to advocate for increased budgetary allocation to HIV, 
TB, and Malaria that rely heavily on donor funding.

Intervention or response: To strengthen domestic re-
source mobilization, Amref Health Africa’s project 
aimed to create an inclusive environment. 300 CSOs 
were trained between August and October 2022 on bud-
geting processes, effective monitoring of health budgets, 
collaborating with partners, and holding stakeholders 
accountable. This training equipped the CSOs to make 
meaningful inputs into county budget formulation and 
review processes.
Results/Impact: CSOs’ advocacy efforts in three coun-
ties have contributed to the significant increase in funds 
towards the fight against HIV, TB, and malaria in the 
2023-2027 CIDP. To ensure improved health outcomes 
for communities, CSOs have developed an accountabil-
ity structure, addressing the previous lack of systems 
and structures for tracking expenditures, which resulted 
in low expenditure and absorption rates in the previous 
cycle of implementation.
However, there was a reduction in the TB and HIV re-
sources invested in some of the counties as the gaps 
and needs analysis done during the process showed an 
increase in partner contribution for the interventions. 
This resources were in turn allocated and prioritized for 
other needs including Malaria.

CIDP Estimates - Amount in Million Ksh

TB HIV Malaria

County 2018/2022 2023/2027 2018/2022 2023/2027 2018/2022 2023/2027 

Vihiga 250 128 500 149 NA 181

Homa Bay 25 150 25 433 15 885

Kisumu 4.5 11.25 117 39 28 31.7

Conclusions: The outcomes demonstrate that with 
adequate training and support, CSOs can advocate for 
budgetary allocation towards eradicating TB at the 
county level. The CSOs’ training empowered them to 
engage in budgetary processes, make meaningful inputs, 
and champion budgetary allocation to health services.

OA45-555-17 Role of family members of 
patients with TB compared to traditional 
healers in TB case detection in 86 health 
facilities in seven provinces, Afghanistan, 
2020-2022 

B. Ahmad,1 D.A. Safi,1 P.G. Suarez,2 I. Mannan,3 
1AFIAT Project, Management Science for Health, Kabul, 
Afghanistan, 2AFIAT, Management Sciences for Health 
(MSH), Arlington, United States of America, 3AFIAT Project, 
Management Science for Health, Dhaka, Bangladesh. 
e-mail: dsafi@afiat.org

Background and challenges to implementation: Due to 
low awareness and lack of knowledge of tuberculosis 
(TB), it is estimated that 30% of the population with 
TB signs and symptoms do not go to health facilities 
for care, particularly in rural areas resulting in delays 
in diagnosis and treatment and increasing the risk of 
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TB transmission within communities. Awareness rais-
ing and community-level case finding in rural areas is a 
national priority.
Intervention or response: The USAID AFIAT project 
collaborated with local NGOs to strengthen the com-
munity-based DOTS (CB DOTS) program in seven 
provinces. 
In addition, to engage 1,318 CHWs in CB DOTS, 
from,2020 to 2022, a total of 86 community health su-
pervisors (CHSs) were trained on CB_DOTS in turn, 
these CHSs trained 110 TB patients’ family members 
and 100 traditional healers to support community mo-
bilization on identifying and referring presumptive TB 
patients (PTB) to selected 86 diagnostic HFs
Results/Impact: From 2020 to 2022, TB patients’ family 
members referred 5,381 PTB, which is five times higher 
compared to PTB referred by traditional healers (922). 
Among referred PTB by TB patients’ family members 
397 were diagnosed with TB which is 4 times higher 
compared to traditional healers (85). The number of 
PTB patients who were notified of their TB status due 
to TB patients’ family members’ referrals steadily in-
creased by 52% starting in 2020 with 1499 and ending in 
2022 with 2282 (See Table 1).

Year
Presumptive TB 

cases referred by 
traditional healers

Presumptive TB 
cases referred by 
TB patients’ family 

members

All forms of TB 
notified among 

those referred by 
traditional healers

All forms of TB 
notified among 

referred TB 
patients’ family 

members

2020 235 1499 6 108

2021 324 1600 12 129

2022 363 2282 67 160

Total 992 5381 85 397

Table 1: Engagement of  TB patient’s family and 
traditional healers in CB DOTS in 86 HFs of  seven 
provinces- Afghanistan

Conclusions: The involvement of TB patients’ fam-
ily members in identifying and notifying TB patients 
showed an increase in TB case notification in the select-
ed HFs The involvement of TB patients’ family mem-
bers in community-based DOTS in other rural provinces 
is recommended.

OA45-556-17 Tapping into latent local 
resources for meeting additional nutritional 
needs of people with TB in Tamil Nadu, India 

K. Balasubramanian,1 P. Rajeswaran,1 
A.S. James Jeyakumar Jaisingh,1 Y.d. Charles,2 
G. Ventakaraman,3 S. Srinivasan,4 D. Sivaranjani,5 
P. Sripriya,6 M. Subrat,6 A. Ramya,1 S. Anupama,1 
G. Amrita,7 1Resource Group for Education and Advocacy 
for Community Health (REACH), Program, Chennai, 
India, 2Resource Group for Education and Advocacy 
for Community Health (REACH), Program, Cuddalore, 
India, 3Resource Group for Education and Advocacy 
for Community Health (REACH), Program, Krishnagiri, 
India, 4Resource Group for Education and Advocacy for 
Community Health (REACH), Program, Trichy, India, 
5TB Free Tamil Nadu Survivors Led Network, Program, 
Krishnagiri, India, 6Resource Group for Education and 
Advocacy for Community Health (REACH), Program, New 
Delhi, India, 7USAID, Program, New Delhi, India. 
e-mail: spandurangan@reachindia.org.in

Background and challenges to implementation: Na-
tional TB Elimination Program (NTEP) India data and 
other studies estimate that 55% of annual TB incidence 
in India suffer from malnutrition. Observed in Tamil 
Nadu as well, lack of nutritious diet leads to poor treat-
ment outcomes and increases the probability for people 
with TB (PwTB) to relapse. NTEP provides a support 
of INR 500 for each PwTB per month as Direct Benefit 
Transfer (DBT).
Intervention or response: USAID supported Account-
ability Leadership by Local communities for Inclusive, 
Enabling Services (ALLIES) Project, implemented by 
REACH, trained TB Champions to implement a Com-
munity Accountability Framework (CAF), where chal-
lenges faced by PwTB in TB care and services are dis-
cussed and recorded for addressal. As part of the CAF 
process, in selected facilities of six districts in Tamil 
Nadu, the need for additional nutritional support was 
expressed by PwTBs. TB Champions identified a local 
solution - they prepared a list of PwTB requiring sup-
port and list of potential donors who could provide the 
same. They sensitised the donors about the challenges 
faced by PwTB. Donations by willing donors were col-
lected and rations were distributed to the PwTB. Based 
on requirement, one-time nutritional support and sup-
port for the entire treatment duration was provided. 
This included protein-rich food items with longer shelf 
life.
Results/Impact: 79 TB Champions mobilised over 250 
local donors including elected representatives, mem-
bers of NGOs, faith-based organisations, shopkeepers, 
teachers, rotary clubs. Additional nutrition support of 
an estimated value of USD 10000 was provided to 2254 
PwTBs over a period of 21 months. 89% (2006) of the 
PwTB received one-time nutritional support and 11% 
(248) received nutritional support for the entire treat-
ment duration.
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Conclusions: Through a systematic process, TB Cham-
pions identified the needs of PwTBs such as requiring 
additional nutrition support, and effectively tapped into 
locally available resources to support the PwTBs.

OA45-557-17 Innovative community-based 
approaches doubled TB case notification in 
the Sagamu Local Government Area, Ogun 
State: A TBLON3 Project experience  
in Nigeria 

A. Alege,1 O. Daniel,2 S. Odunjo,3 O. Taiwo,4 
O. Chijioke-Akaniro,5 A. Agbaje,6 R. Eneogu,7 
O. Oyelaran,7 J. Anyanti,8 O. Idogho,9 P. Dakum,6 
D. Nongo,7 1Society for Family Health, TBLON 3, 
Lagos, Nigeria, 2Institute of Human Virology, Nigeria, 
Prevention, Care and Treatment, Lagos, Nigeria, 
3Society for Family Health, TBLON 3, Abeokuta, 
Nigeria, 4Ogun State Tuberculosis, Leprosy and 
Buruli Ulcer Control Program, Disease Control, 
Abeokuta, Nigeria, 5National Tuberculosis, Leprosy, 
and Buruli Ulcer Control Program, Monitoring and 
Evaluation, Abuja, Nigeria, 6Institute of Human 
Virology, Nigeria, Office of the CEO, Abuja, Nigeria, 
7USAID Nigeria, Office of HIV/AIDS and Tuberculosis, 
Abuja, Nigeria, 8Society for Family Health, Programs 
and Strategy, Abuja, Nigeria, 9Society for Family Health, 
Society for Family Health, Abuja, Nigeria. 
e-mail: aalege@sfhnigeria.org

Background and challenges to implementation: Ac-
cording to the World Health Organization (WHO), Ni-
geria has the highest burden of TB in Africa, ranking 
6th globally with incidence at 219/100,000 population. 
The USAID TBLON 3 aimed at finding the missing TB 
cases and scaling up TB services especially in targeted 
hotspots and hard-to –reach communities. 
Prior to the project, general healthcare workers rely 
heavily on passive case-finding, conducting occasional 
TB screening in selected locations. Sagamu Local Gov-
ernment Area was not known as high TB burden and 
there is a gap in the estimated TB burden and TB noti-
fication.
Intervention or response: This is a retrospective compar-
ison of community active case finding in Sagamu Local 
Government Area between year 2021 and 2022.
In October 2021, 25 community volunteers were select-
ed to work within their communities of residence. This 
was to ensure familiarity with the terrain and build trust 
from community members. 
They conduct TB awareness, sensitization and screening 
activities as well as mobilized for outreaches. They col-
lect sputum samples from persons presumed to have TB, 
identified by using the WHO symptom (W4SS) checklist 
before referral to minimize the losses in that step of the 
TB care cascade. 
The samples were logged into a facility presumptive reg-
ister prior to movement to for GeneXpert Rif assay to 
facilitate efficient result retrieval.

The volunteers also render escort services to diagnosed 
patients to healthcare facilities for enrollment into care 
and act as treatment supporters throughout treatment 
course.

Results/Impact: In 2021, a total of 17,773 persons were 
screened and 2080 presumed to have TB were identified 
against 34,711 and 4475 in 2022 respectively. There was 
also 6% increment in the proportion of diagnosed cases 
that were notified between 2021 and 2022. The total 
number of TB cases notified in 2021 more than doubled 
at the end of 2022.
Conclusions: Community-based approaches comple-
ment case-finding efforts.

OA45-558-17 Ukrainian refugees in host 
countries: barriers, coping strategies and 
community response to provide effective 
access to HIV and TB treatment and 
prevention 

D. Kashnitsky,1 O. Maksymenko,2 Z. Abrosimova,3 
O. Klymenko,4 1Paris Cité, Cermes3, Paris, France, 
2Kyiv-Mohyla Academy, Sociology, Kyiv, Ukraine, 3Regional 
Expert Group on Migration and Health, Research, Tbilisi, 
Georgia, 4TB People Ukraine, Research, Kyiv, Ukraine. 
e-mail: daniil.kashnitskiy@etu.u-paris.fr

Background: TB incidence rate in Ukraine was 45 peo-
ple per 100 thousand people in 2022, whereas and the 
number of newly registered cases of tuberculosis, in-
cluding relapses, was 18,500 people. Existing TB rates 
in Ukraine are on average 10 times higher than in Cen-
tral and Western Europe. The Public Health Center of 
Ukraine registered slightly over 200 Ukrainian refugees 
who have continued TB treatment in receiving countries 
whereas we estimate this mumber to be much higher.
Design/Methods: A qualitative study was carried out 
with Ukrainian refugees in 6 receiving countries: Ger-
many, Poland, France, Lithuania, Georgia, and Moldo-
va. We interviewed Ukrainian refugees living with HIV 
and/or affected by TB as well as care providers and pub-
lic health experts. 
The aim of the study was to explore barriers in access 
to care, the role of stigma and of discrimination, formal 



Oral abstract sessions,  Friday,  17  November S431

and informal strategies for overcoming the barriers, suc-
cess stories, including civil society practices.
Results: The key barriers were low awareness of medi-
cal personnel in the EU countries about TB, low access 
to community groups and TB civil society organiza-
tions in receiving countries, stigma in refugees’ recep-
tion centers and lack of mental health services. The best 
practies include hotline support services, including re-
mote case management and transnational support from 
the public health center of Ukraine and Ukrainian TB 
care NGOs.
Conclusions: EU countries set an unprecedented bench-
mark for Ukrainian refugees implementing the “tempo-
rary protection” policy although not fully in line with 
the specific needs of key populations. However these 
measures did not include Ukrainians who arrived before 
February 24, 2022, and citizens of third countries who 
resided in Ukraine.

OA45-559-17 Positioning TB Champions  
in TB Units to provide treatment support 
services to people with TB in India 

S. Kumar,1 I. Zaidi,1 A. Panda,1 T. Nandy,1  
N.S. Rawat,1 S. Malviya,1 R. Ananthakrishnan,2  
A. Srinivasan,2 S.S. Chadhha,3 A. Kalra,4 M. Das,4 
1Resource Group for Education and Advocacy for 
Community Health, Unite to ACT, New Delhi, India, 
2Resource Group for Education and Advocacy for 
Community Health, Headquarters, Chennai, India, 
3FIND, India & Southeast Asia, Delhi, India, 4FIND, India 
Country Office, Delhi, India. 
e-mail: smrity@reachindia.org.in

Background and challenges to implementation: TB 
treatment, care, and support are the core elements of 
the TB elimination process. The rapid expansion of TB 
care services and the introduction of innovative models 
of service delivery are aiding their uptake across the 
country under the National TB Elimination Programme 
in India. 
Adopting person-centered approaches and fostering 
greater community participation can further strengthen 
person centered care services.
Intervention or response: In 2022, drawing on the 
philosophy ‘When TB Champions (TBCs) talk about 
TB, communities listen’, the Unite to ACT (UTA) project 
rolled-out a facility-based intervention - TB Support 
Hubs - across 10 states of India. TBCs were trained to 
provide a comprehensive package of support services, 
including treatment literacy, individual and family 
counseling and follow-up of public health actions such 
as contact tracing, comorbidity screening etc. 
Five high-burden TB facilities were identified in each 
district and 5 trained TB Champions placed at the 
facility, to provide this set of services to all people with 
TB enrolled there. Job aids for TB Champions and 
educational materials for PwTB were developed and 
disseminated.

Results/Impact: 

Number 
of TBC 
engaged 
in TBSH

Total PwTB reached out
PwTB reached 
out as per type 

of TB

PwTB reached out as per 
site of disease

Male Female Transgender DS TB DR TB Pulmonary Extra Pulmonary

400 13749 9555 6 22922 388 17994 5316

Between September and December 2022, TBCs reached 
out in-person, primarily at the point of treatment initia-
tion, to more than 23,000 PwTB. Of this, nearly 41% 
were women, and 5% children below 14 years. In addi-
tion, TBCs are presently supporting about 380 people 
with drug-resistant TB. TB Unit staff ensure that all 
newly diagnosed PwTB meet TBCs for peer counseling. 
The Support Hub model has emerged as a robust com-
munity support system through the treatment regimen 
period.
Conclusions: TBSH is an initiative to provide inclusive, 
value-added holistic care and rehabilitative services for 
PwTB, and strengthen the interface between the health 
system and communities.

OA46 Finding TB cases among vulnerable 
populations 

OA46-560-17 Strategies to resolve  
the gap in adolescent TB care in Uganda:  
The TEEN TB Project 

S. Omongot,1 W. Muttamba,1 I. Najjingo,1  
J. Baruch Baluku,2 S. Kitaka,3 S. Turyahabwe,4  
B. Kirenga,5 1Makerere University Lung Institute,  
Research and Innovation, Kampala, Uganda, 2Kiruddu 
National Referral Hospital, Pulmonology, Kampala, 
Uganda, 3Makerere University, College of Health  
Sciences, Pediatrics, Kampala, Uganda, 4Ministry of Health, 
National Tuberculosis and Leprosy Program, Kampala, 
Uganda, 5Makerere University, Department of Internal 
Medicine, School of Medicine, Kampala, Uganda. 
e-mail: somongot@gmail.com

Background: Strategies to promote health care-seeking 
behavior among adolescents are urgently needed. We pi-
loted a project (TEEN TB project) aimed at improving 
uptake of tuberculosis (TB) care services among adoles-
cents at Ugandan health facilities.
Design/Methods: We developed an adolescent TB 
awareness and screening package using the human 
centered design. The package had 3 interventions: TB 
screening cards, TB awareness poster messages and a 
local song deployed in project health facilities and sur-
rounding communities. Data on socio-demographic & 
clinical characteristics of adolescents were collected be-
tween October 2021 & March 2022 at Kawolo, Iganga, 
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Gombe and Kiwoko hospitals. Before and after inter-
vention data from facility records was collected and 
analyzed using logistic regression to determine the effect 
of the package.

Results: A total of 394 adolescents were included and 
the majority (76%) were school-going. Overall, the in-
tervention improved adolescent TB care in the four proj-
ect health facilities. The average number of adolescents 
screened increased by 94% from 159 to 309, with an in-
cidence rate ratio (IRR) of 1.9 (p= <0.001, 95% CI 1.9- 
2.0), there was a 2 fold increase among those presumed 
to have TB; from 13 to 29, (IRR of 2.2, p= <0.001, 95% 
CI 1.9-2.5) and those tested with Gene-Xpert increased 
more than 3 times from 8 to 28 (IRR of 3.3, p= <0.001, 
95% CI 2.8-3.8). There was a minimal increase in the 
average monthly number of adolescents with a positive 
result from 1.6 to 2.4 and linkage to TB care services 
from 2 to 3.1. These were not statistically significant at 
p=0.170 and p=0.154 respectively.
Conclusions: The project improved uptake of TB servic-
es among adolescents along the TB care cascade (screen-
ing, TB testing and linkage to care). We recommend a 
robust and fully powered randomized controlled trial to 
evaluate the effectiveness of the package.

OA46-561-17 Evaluating the efficiency of 
active case-finding interventions to improve 
childhood TB in Nigeria 

C. Ogbudebe,1 B. Odume,1 O. Chukwuogo,1 
N. Nwakoye,1 D. Nongo,2 R. Eneogu,2 C. Anyaike,3 
1KNCV Nigeria, Technical, Abuja, Nigeria, 2USAID 
Mission, TB/HIV, Abuja, Nigeria, 3Ministry of Health, 
National Tuberculosis, Leprosy and Buruli Ulcer 
Control Program, Abuja, Nigeria. 
e-mail: cogbudebe@yahoo.com

Background and challenges to implementation: Infants 
and young children exposed to tuberculosis (TB) face 
a high risk of TB infection, disease and death. It is es-
timated that TB in children accounts for a third of all 
TB case notifications. Despite the recent progress in TB 
notification in Nigeria, improving childhood TB case-

finding remains one of the leading concerns of the na-
tional TB program. The USAID-funded TB LON 1 & 2 
project instituted targeted interventions that ensure ac-
tive screening for TB among children attending health 
facilities and community events to increase case-finding 
in Nigeria.
Intervention or response: The impactful facility and 
community-based interventions involved engagement 
and training of healthcare workers and ad hoc staff 
as TB screening officers, continuous capacity building, 
and provision of laboratory consumables and logistics 
for sample movement. The screening officers actively 
screened children attending healthcare facilities and 
community health outreaches, identified presumptive 
clients and ensured diagnostic evaluation and linkage to 
TB treatment for diagnosed TB cases. The intervention 
efficiencies were assessed and compared using TB yield, 
the number needed to screen (NNS) and the number 
needed to treat (NNT).
Results/Impact: From January to December 2022, 
2,211,486 children were screened for TB across the five 
different intervention types, and 128,791 presumptive 
TB were identified with a 6.3% diagnostic drop-out. In 
all, 5,272 TB cases were confirmed, giving a TB yield 
of 4.4% (Table 1). The TB yield of community-based 
interventions (6.1%) was higher than those of the facil-
ity-based interventions (3.6%), p < 0.001. The average 
NNT for community-based interventions was 16 (range: 
12 – 17), while for facility-based interventions was 28 
(range: 25 – 36).

Table: Facility and community-based interventions TB 
cascade summary.

Conclusions: Active case-finding in targeted populations 
is critical to improving TB case-finding in children. In-
terventions utilizing community structures for active TB 
screening among children were more efficient regarding 
TB case yield when compared with facility-based inter-
ventions.



Oral abstract sessions,  Friday,  17  November S433

OA46-562-17 Active case-finding at textile 
spinning mills and sugar cane factory in 
Solapur, India 

R. Vishwajeet,1 S. Golhait,2 M. Bansode,3 
S. Kulkarni,3 K. Khaparde,4 R. Ramachandran,5 
A. Kadu,1 Y. Wadgave,1 N. Nalawade,1 1Office of the 
World Health Organization (WHO) Representative to 
India, National TB Elimination Program, New Delhi, India, 
2State TB Office, National TB Elimination Program, Pune, 
India, 3District TB Office, National TB Elimination Program, 
Solapur, India, 4Office of the World Health Organization 
(WHO) Representative to India, National TB Elimination 
Program, Mumbai, India, 5The WHO Country Office for 
India, National TB Elimination Program, New Delhi, India. 
e-mail: vishwajeetr@rntcp.org

Background and challenges to implementation: The 
spinning mills of Solapur and Sugar factories employ 
contractual and day wage labourers coming from lower 
socio-economic status with poor health seeking behav-
iour. Workers working in spinning mills are exposed to 
fine microfibers. Similarly, sugar factory workers are 
exposed to chemicals, dust, and bagasse. The occupa-
tional hazard with both these industries are poor lung 
health making them vulnerable to acquiring TB.
Intervention or response: The health department in col-
laboration with Directorate of Industrial and Safety 
Health, Solapur Regional office undertook an active 
case finding campaign among workers employed in tex-
tile spinning mill and sugar factory. This ACF was a one-
day activity in the month of December 2022 in both the 
factories wherein 1620 employees attended awareness 
session. This was followed with screening of 4 symptom 
(cough, fever, weight loss and night sweats), spot spu-
tum sample were collected and Xray was done for pre-
sumptive cases. Samples of all presumptive cases were 
subjected to sputum microscopy/NAAT.
Results/Impact: The retrospective data from the inter-
vention was analysed. Of the 1620 employees 585 (36%) 
attended the screening camp. Among those screened for 
symptoms, 320 employees (55%) were presumptive TB 
cases and of them16 (5%) patients were additionally 
identified as active TB. All the TB cases identified were 
put on treatment, who would have gone unidentified 
without this campaign. (Figure 1)

Figure 1. ACF at high-risk workplace in Solapur.

Conclusions: This study demonstrates the potential 
and effectiveness of ACF among vulnerable workplaces 
thereby helping in identification of missed TB cases. 
A collaborative approach with industrial health regula-
tory body to identify, map vulnerable workplaces and 
further execute strategic and regular ACFs should be a 
consistent practice. It can further be incorporated into 
policies to fortify END TB strategies.

OA46-563-17 Incorporating the next 
generation in the fight to end TB:  
a case study of TB service provision by  
peer support groups among secondary 
school students 

O. Rotimi-Ojo,1 A. Alege,1 B. Kadiri,2 A. Agbaje,2 
O. Daniel,2 A. Lawanson,2 C. Anyaike,3 D. Shokoya,4 
R. Eneogu,5 S. Oyeleran,5 C. Mensah,2 O. Jatula,1 
1Society for Family Health, TB-LON 3 Project, Program, 
Lagos, Nigeria, 2Institute of Human Virology Nigeria, 
TB-LON 3 Project, Program, Lagos, Nigeria, 3National 
Tuberculosis, Leprosy and Buruli Ulcer Control Program, 
Program, Abuja, Nigeria, 4Lagos State Tuberculosis, 
Leprosy and Buruli Ulcer Control Program, Program, 
Lagos, Nigeria, 5Office of HIV/AIDS and Tuberculosis, 
USAID Nigeria, Program, Abuja, Nigeria. 
e-mail: timilehinojo1@gmail.com

Background and challenges to implementation: Children 
can play a crucial role in ending TB by raising aware-
ness about the disease and promoting healthy behaviors 
among their peers. Engaging children in ending TB re-
quires a child-friendly approach and platforms such as 
the schools which recognizes their unique needs and per-
spectives. 
The aim of this study is to determine the impact of peer 
education on the uptake of TB screening and on TB case 
finding among secondary school children in Badagry 
LGA area of Lagos State.
Intervention or response: Between October 2021 and 
March 2022, 50 senior students were selected from 7 sec-
ondary schools and trained as TB peer educators. These 
students were tasked with the responsibility of increas-
ing awareness of Tuberculosis among the students and 
to also facilitate their access to TB testing services. Data 
was collected over a six-month period before and after 
the initiation of the process.
Results/Impact: t-test analysis was used to compare 
the screening and TB case finding data before and after 
the intervention with level of significance set at <0.05 
to determine the level of association of peer education 
on uptake of TB screening and TB case finding in the 
schools over this period. The results showed a statisti-
cally significant association with p-value < 0.05 for TB 
screening and TB diagnosis. 
There was a 1000% increase in the number of students 
screened for TB (from 4699 to 49198 clients) and 400% 
increase in TB case finding (from 23 to 93 cases) among 
secondary school students.
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The table below summarizes the findings of this study.

Indicators Before the 
intervention 

(April-Sept 2021)

During the period 
of intervention 

(Oct-March 2022)

Total school children Screened for TB 4699 49198

Total school children presumed to have TB 586 2868

Total school children evaluated for TB 585 2845

Total school children diagnosed with TB 23 93

Total school children enrolled on treatment 17 87

Conclusions: In conclusion, schools can program for 
engaging children in TB prevention and care activities, 
such as screening, testing, and linkage to treatment. In-
volving children in TB activities is crucial to the success 
of ending the tuberculosis epidemic and achieving the 
END TB goal.

OA46-564-17 Finding the missing persons 
affected by TB through successful active 
case-finding means being organised and 
patient-friendly 

M.R. Roxas,1 C. Hewison,2 D.K. Galvan,3 
G. F. Pardilla,4 M.J. C. Recidoro,4 R. Castro,4 
1Médecins Sans Frontières, Medical Department, 
Manila, Philippines, 2Médecins Sans Frontières, 
Medical Department, Paris, France, 3Médecins Sans 
Frontières, Operational Research Department, 
Manila, Philippines, 4Manila Health Department, 
Health Department, Manila, Philippines. 
e-mail: cathy.hewison@paris.msf.org

Background: To achieve goals of ending tuberculosis 
(TB), activities which increase the number of individu-
als diagnosed and treated for TB is needed as well as 
strengthening prevention services. We describe active 
case finding (ACF) activities and results from Manila, 
Philippines.
Design/Methods: Retrospective and prospective analy-
sis of ACF activities May 2022 until February 2023. Af-
ter mobilization activities and communication in the 
community and health structures, participants from the 
general population over 15 years were invited for free 
chest Xray (CXR). ACF circuit included 6 stations each 
with trained staff including registration and consent, 
symptom screening, CXR (including interpretation), 
sample collection, doctor consultation as required and 
exit interview. 
Education was provided and confidentiality respected. 
Planning and organization of activities was necessary to 
ensure high numbers of participants could flow quickly 
through each step. Participants with abnormal CXR or 
symptoms had sputum collected, which was transported 
for Xpert testing. If diagnosed with TB, participants 
were referred to local health centre for treatment. Fol-
lowup and support was provided to families and partici-
pants with TB.

Results: A total of 5663 persons were screened with 
CXR, 1957 (35%) screened positive on CXR and anoth-
er 433 with symptoms only (8%). Xpert testing was per-
formed for 2308 participants (95% of positive screened), 
of which 301 (13%) had results of confirmed TB. 
Overall, 5.3% (301/5663) of all persons screened had 
confirmed TB. Another 121 participants were clinically 
diagnosed with TB. Of the total 422 participants diag-
nosed with TB, 283 (67%) started TB treatment.
Conclusions: Successful ACF activities can identify high 
rates of TB in the general population. With organiza-
tion and planning, high numbers of participants can be 
screened in a patient friendly model. Comprehensive care 
is required to ensure linkage to care post ACF activities.

OA46-565-17 COVID-19 pandemic, an 
opportunity to find people with TB: a TB 
intervention in Nairobi slums, Kenya 

H. Weyenga,1 A. Katana,1 W. Tomno,2 E. Ngugi,1 
A. Ajiboye,3 A. Njoroge,4 J. Motoku,4 C. Muriithi,4 
W. Mbogo,4 J. Oliech,1 B. Moore,3 L. Ng’ang’a,1 1US 
Centers for Disease Control and Prevention, Division of 
Global HIV & Tuberculosis, Nairobi, Kenya, 2Ministry of 
Health, Division of National Tuberculosis Leprosy and Lung 
Disease, Nairobi, Kenya, 3US Centers for Disease Control 
and Prevention, Division of Global HIV & Tuberculosis, 
Atlanta, United States of America, 4Eastern Deanery AIDS 
Relief Program, (EDARP), Nairobi, Kenya. 
e-mail: xmm4@cdc.gov

Background: The COVID-19 pandemic had a damaging 
impact on finding people with tuberculosis (TB). To help 
mitigate this, the Kenya Ministry of Health (MOH) in-
stituted bidirectional TB and COVID-19 screening and 
testing. We describe processes and outcomes of this in-
tervention for clients attending 14 Eastern Deanery Aids 
Relief Program (EDARP) supported sites in Nairobi 
slums.
Design/Methods: Based on WHO criteria, the MOH 
developed tools for bidirectional TB andCOVID-19 
screening for all clients in health facilities. All clients 
were offered COVID-19 and TB screening. People pre-
sumed to have either or both diseases were subjected to 
relevant tests including COVID-19 polymerase chain 
reaction (PCR) and rapid antigen tests, Gene-Xpert, 
smear microscopy or chest radiograph. EDARP incor-
porated key TB/COVID-19 indicators in their electronic 
medical record systems for documentation. 
We analyzed program data on TB and COVID-19 case 
finding for October 2020–September 2022. We calcu-
lated frequencies, proportions, and crude odds ratios 
(COR) with 95% confidence intervals (CI) for variables 
along the TB screening and diagnostic cascade among 
people with presumptive and those without presumptive 
COVID-19.
Results: Overall, 177,477 clients were screened for CO-
VID-19 and 2,527 (1%) were COVID-19 presumptive. 
Of these, 2,053 (81%) were screened for TB, and 1,242 
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(60%) screened positive. Among clients who screened-
positive, 963 (78%) underwent diagnostic evaluation 
and 242 (25%) were diagnosed with TB. Of the 174,950 
(99%) clients without COVID-19 symptoms, 138,743 
(79%) were screened for TB. Of these, 12,423 (9%) 
screened positive and 8,263 (67%) were diagnostically 
evaluated, with 1,004 (12%) diagnosed with TB. Peo-
ple with presumptive COVID-19 were more likely than 
those non-COVID-19 presumptive to have presumptive 
TB, [COR,15.6, 95%CI:(14.2-17.0)], undergo diagnos-
tic evaluation [COR,1.7, 95%CI:(1.5-2.0)] and be diag-
nosed with TB [COR,2.4, 95%CI:(2.1-2.8)].
Background and challenges to implementation: The 
COVID-19 pandemic had a damaging impact on TB 
case finding and treatment outcomes. To help mitigate 
this, the Kenya Ministry of Health (MOH) instituted bi-
directional TB and COVID-19 screening and testing. We 
describe processes and outcomes of this intervention for 
clients attending 14 Eastern Deanery Aids Relief Pro-
gram (EDARP) Presidential Emergency Fund for Aids 
Relief -supported sites in Nairobi slums.
Conclusions: People with presumed COVID-19 are a 
high-yield population for TB. Integrating TB case-find-
ing into COVID-19 and other respiratory disease screen-
ing could improve identification of people with TB.

OA46-566-17 yield from active TB  
case-finding activities in prisons:  
implications for routine TB screening in 
Nigerian penitentiary institutions 

O. Chukwuogo,1 B. Odume,1 C. Ogbudebe,1 
A. Babayi,1 N. Kadiri-Eneh,2 D. Nongo,3 R. Eneogu,3 
C. Anyaike,4 1KNCV Nigeria, Program, Abuja, Nigeria, 
2KNCV Nigeria, Program, Port Harcourt, Nigeria, 
3USAID Nigeria, HIV/AIDS & TB, Abuja, Nigeria, 
4National Tuberculosis and Leprosy Control Program, 
Program, Abuja, Nigeria. 
e-mail: ochukwuogo@kncvnigeria.org

Background and challenges to implementation: Prisons 
and other penitentiary institutions represent a high-risk 
population for TB compared with the general popula-
tion, and they often have limited access to health care 
services. In the Nigerian context most prisons are over-
populated due to poor infrastructure and the slow sys-
tem of justice. 
This further increases the risk of spread of Tuberculosis 
among prisoners suggesting that prisons represent a sig-
nificant reservoir of tuberculosis.
Intervention or response: USAID funded TB LON 1 and 
2 project implemented by KNCV Nigeria conducted 
TB screening in 17 prisons across Nigeria. Following 
advocacy to the authorities, the prison health teams 
were trained to be part of the TB screening intervention. 
The best spot for screening was identified and a work-
flow drawn up. The workflow specified the sequence 
for screening cell inmates. TB Screening was done us-
ing digital chest Xray with Computer aided detection 

for TB (CAD4TB) or by applying the WHO 4 symptom 
screening (W4SS). Samples were collected from identi-
fied presumptive TB and evaluated. All diagnosed TB 
patients were then linked to treatment.
Results/Impact: From January- August 2022, a total of 
26,615 prison inmates, were screened, 4,162 presump-
tive TB were identified (presumptive TB yield of 16%); 
Of the identified presumptive TB 4,158 were evaluated 
(Evaluation rate of 99.9%); a total of 468 TB cases were 
diagnosed with a TB yield of 11%; Of the diagnosed 
TB cases, 456 were successfully enrolled on treatment 
(enrolment rate 97.4%). There was a higher TB yield 
(17%) from screening done with the digital chest Xray 
with CAD4TB compared to screening done with W4SS 
(TB yield of 5%).

Table 1. Active TB case finding in prisons screening 
cascade.

Conclusions: Given the high yield of TB cases, it is infer-
able that prisons are hotspots for Tuberculosis. Three 
times more TB cases were diagnosed with digital Xray 
screening with CAD4TB. We propose routine biannual 
screening using Chest Xray with CAD4TB in Nigerian 
penitentiary institutions.

OA46-567-17 The yield of community-based 
TB services targeting migrant workers in the 
South of Mozambique, 2022 

B. Macuacua,1 E. Nhampalele,2 L. Smines,3 C. Mbate,1 
I. Manhiça,4 B. José,1 1Ministry of Health of Mozambique, 
National TB Control Program, Maputo, Mozambique, 
2International Organization for Migration, Migration 
Health Division, Maputo, Mozambique, 3International 
Organization Migration, Migration Health Division, 
Maputo, Mozambique, 4Ministry of Health, Department 
of Planning and Cooperation, Maputo, Mozambique. 
e-mail: bachir_macuacua@hotmail.com

Background and challenges to implementation: The in-
cidence of tuberculosis is observing a slow reduction in 
Africa, however, TB among migrant workers is still a key 
gap for TB control in the region. 
This study explored the difference of TB incidence be-
tween miners, ex-miners, migrant workers and general 
population in three provinces of Mozambique in 2022.
Intervention or response: This is a retrospective cohort 
study carried out in Mozambique to compare the yields 
of TB screening among migrant workers, miners, ex-
miners and the general community conducted by the 
International Organization for Migration in migrant-
sending communities. The approach included:
1. Community engagement and awareness-raising
2. Mapping
3. Screening for TB symptoms
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4. Referral of presumptive cases to TB testing (molecu-
lar or smear test)
5. The clinical diagnostic criteria were applied for those 
unable to provide sputum.
TB case notification rates from January to December 
2022 were computed to evaluate the screening outcome 
among migrant workers, miners, ex-miners and the gen-
eral population. A chi-square test was applied to com-
pare the incidence proportion of TB cases including 
demography and the other characteristics of the cases 
detected.
Results/Impact: Of the 10,217 people screened for TB 
symptoms, 430 TB cases were diagnosed with TB and 
linked to care. There was a significant difference (X2 
=72.86; P<0.000001) in the TB incidence proportion 
between migrants workers (5,777.8 per 100,000), miners 
(8,823.5 per 100,000), ex-miners (7,163.5 per 100,000) 
and the general population (3,210 per 100,000) during 
the period of analysis. 
The incidence proportion of TB among migrant work-
ers was significantly 70% higher than in the general 
population (OR: 1.6 95%CI: 1.3,2.1). Similarly, signifi-
cant differences were observed in the number needed to 
screen (p<0.00001).
Conclusions: Target TB community-based services are 
the key approach to finding missing TB cases among 
vulnerable populations. The migrant population has a 
higher rate of TB compared to the general population. 
Further investigation and screening are warranted.

OA47 Multidrug-resistant TB 
management: transmission, contact 
investigation, programmatic treatment 

OA47-568-17 Short-term drug-resistant  
TB treatment regimen is associated  
with favourable treatment outcomes in 
KwaZulu-Natal, South Africa, 2015-2020 

A. Malaza,1 M. Kitenge,2 M. Khan,3 Z. Radebe,4 
J. Ngozo,4 R. Manesen,1 1THINK TB & HIV Investigative 
Network, TB LON, Durban, South Africa, 2Stellenbosch 
University, Division of Epidemiology and Biostatistics, 
Durban, South Africa, 3THINK TB & HIV Investigative 
Network, Training and Research, Durban, South 
Africa, 4Department of Health, TB Control Programme, 
KwaZulu-Natal, Pietermaritzburg, South Africa. 
e-mail: a.malaza@think.org.za

Background: South Africa introduced the all-oral short 
treatment regimen in 2018. The Bedaquiline (BDQ) and 
linezoid containing regimen replaced the previous in-
jectable containing regimen. 
With the introduction of the new 6-month treatment 
regimen which includes BDQ, pretomanid, linezolid 
and/moxifloxacin (BPaL/M) in the country, this study 

through the USAID supported TB LON programme 
aimed to assess treatment outcomes associated with the 
current short treatment regimen.
Design/Methods: A retrospective cohort analysis of 
routinely collected data from public health facilities, 
2015 to 2020. Descriptive analysis was used for summa-
ry statistics and generalised linear models were used to 
determine the relationship between treatment outcomes 
(death, lost to follow-up [LTFU], treatment success and 
failure) and regimen type (short vs. long).
Results: 20,128 DR-TB clients were included in this 
analysis, males constituted 57% and were significantly 
older at 36 years (IQR: 30-44). 32% of clients were ini-
tiated on the short regimen and significantly older, 35 
years (IQR; 28-45). HIV co-infection (73% vs. 77%) 
and retreatment (31% vs. 37%) were significantly lower 
among clients on the short regimen compared to those 
on the long regimen.
In clients on short regime, significantly lower propor-
tions of LTFU (12% vs. 17%) and treatment failure (1% 
vs. 3%) were observed including higher proportion of 
treatment success (70% vs. 62%) compared to clients on 
long regimen. Clients on short regimen had lower risk 
of unfavourable treatment outcomes, LTFU [aRR 0.76; 
(95% CI: 0.70-0.83)] and treatment failure [aRR 0.64; 
(95% CI: 0.33-0.92)] but a higher risk of treatment suc-
cess [aRR 1.26; (95% CI: 1.18-1.35)]. No significant dif-
ference in death by regimen type [aRR 0.96; (95% CI: 
0.89-1.03)] was observed.

Table 1. Demographic and treatment outcome 
summary statistics by regimen type, KwaZulu-Natal, 
2015 - 2020.

Conclusions: This study provides empirical evidence of 
short regimen benefits on DR-TB treatment outcomes 
from a large TB control programme in an HIV and TB 
endemic setting.
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OA47-569-17 Treatment outcomes in the 
first BPaL patients in the Philippines under 
operational research 

R. Cervas,1 M. Quelapio,2 M. Trono,3 I. Flores,4 
S. Foraida,5 D.R. Omanito,6 C. Cabalitan,1 J. Carpin,1 
C. Salido,6 A. Gebhard,7 R. Cho,8 1Lung Center of the 
Philippines, Program Management Office, Quezon City, 
Philippines, 2KNCV / TB Alliance, LIFT-TB Project, Metro 
Manila, Philippines, 3Tropical Disease Foundation, Inc., 
LIFT-TB Philippines Project, Makati City, Philippines, 
4Jose B. Lingad Medical Center, Satellite Treatment 
Center, City of San Fernando, Philippines, 5TB Alliance, 
Medical Affairs, New York City, United States of America, 
6Department of Health, Disease Prevention and Control 
Bureau, Manila City, Philippines, 7KNCV, LIFT-TB Project, 
The Hague, Netherlands, 8International TB Research 
Center, LIFT-TB Project, Seoul, Republic of Korea. 
e-mail: mtcervas.pbsp@gmail.com

Background: The treatment success rate of rifampicin-
resistant TB (RR-TB) patients given standard program 
regimens in the Philippines ranged from 54% to 74% 
from 2015 to 2019 even with the introduction of the 9 
month bedaquiline-containing shorter regimen. In 2019, 
loss to follow-up (LTFU) was 12%, death 11%, failure 
3%. 
In 2020, WHO recommended 6 months BPaL with be-
daquiline, pretomanid and linezolid1200 mg/d under 
operational research (OR) for fluoroquinolone-resis-
tant, intolerant and non-responsive MDR-TB patients. 
The Philippines was among the early adopters and im-
plemented the BPaL OR under LIFT-TB in Dec 2020 
with strengthening of laboratory capacity, clinical man-
agement and active TB drug safety monitoring and man-
agement.
Design/Methods: This is a descriptive study using OR 
data in the Philippines entered to data collection forms, 
REDCap and excel databases, and programme data 
from the National TB Program describing treatment 
outcomes.
Results: The BPaL OR in the Philippines enrolled 103 
patients from June 2021-December 2022, of whom 58 
finished 6 months of treatment (Linezolid 1200 mg/d) 
by June 2022. Mean age was 58 years; 64% (37) male; 
9% (5) people living with HIV; 31% (18) with diabetes 
mellitus. BPaL eligibility included 48% (28) fluoroqui-
nolone resistance; 48% (28) intolerance and 3% (2) non-
response to previous MDR regimens. 
The BPaL OR success rate was 97% (56), 1.7% (1) 
death from a cardiac cause and 1.7% (1) not evaluat-
ed due to protocol violation. There was no LTFU nor 
treatment failure. There were 16 patients assessed for 
the 6th month post-treatment follow-up with 100% sus-
tained success.
Conclusions: Outstanding treatment outcomes of pa-
tients on the BPaL regimen should encourage countries 
to transition to programmatic use of WHO-recom-
mended BPaL-based regimens for MDR/RR-TB while 
strengthening both clinical and programmatic aspects. 

Aside from a shorter treatment duration, the pill burden 
is lower, transmission of MDR/RR-TB would be less, 
and patients can return to economic productivity earlier.

OA47-570-17 yield of systematic household 
contact investigation for drug-resistant TB 
cases in selected districts of Bangladesh 

Z. Sultana,1 P. Daru,1 S. Islam,1 P.K. Modak,2 
A. Rahman,2 S. Choudhury,3 S. Banu,1 1International 
Centre for Diarrheal Disease Research, Bangladesh, USAID’s 
ACTB, Program on Emerging Infections, 
Infectious Diseases Division, Dhaka, Bangladesh, 
2Directorate General of Health Services, Bangladesh, 
National Tuberculosis Control Program, Dhaka, 
Bangladesh, 3USAID Bangladesh, Office of Population, 
Health and Nutrition, Dhaka, Bangladesh. 
e-mail: paul.daru@icddrb.org

Background and challenges to implementation: Con-
tacts of people with active drug-resistant (DR) tuber-
culosis (TB) are more likely to be exposed to DR-TB 
than others in the population. Contact investigation 
(CI) among households of individuals with DR-TB is 
an important intervention for early diagnosis of DR-TB 
and to reduce infection and disease transmission in the 
community. The USAID’s Alliance for Combating TB 
in Bangladesh (ACTB) Activity supported the National 
Tuberculosis Control Programme (NTP) to perform sys-
temic CI at household level in 22 high TB-burden dis-
tricts of Bangladesh.
Intervention or response: Lists and personal details of 
individuals who were newly detected with DR-TB (in-
dex) were collected from DR-TB Treatment Initiation 
sites (Chest Diseases Hospitals). Field health work-
ers (FHW) visited household contacts, counselled the 
families and performed CI. Symptomatic contacts were 
referred to Directly Observed Treatment, short course 
(DOTs) centers for consultation and GeneXpert® test-
ing. If any presumptive individual was diagnosed as TB, 
FHWs ensured that they are enrolled for appropriate 
treatment in their respective DOTs center.
Results/Impact: From October 2021 to September 
2022, the houses of 923 index individuals with DR-TB 
were visited for CI. Through CI, 6,648 contacts were 
screened; 660 (10%) presumptive were identified; 477 
(72%) presumptive were tested; and eventually, 14 per-
sons were diagnosed with drug-sensitive (DS) TB and 1 
with DR-TB. 
Among those diagnosed with DS-TB, 8 were children (7 
clinically diagnosed [CD] and 1 bacteriologically posi-
tive [B+] case) and 6 were adults (4 B+ & 2 CD). The 
lone individual with DR-TB case was the mother of the 
index case.
Conclusions: Contact investigation of individuals with 
DR-TB leads to identification of DS-TB more than DR-
TB. Children account for over 50% of those diagnosed 
with TB. Further study to understand the transmission 
dynamics of DR-TB is needed to inform policy.
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OA47-571-17 Household contact 
investigations of drug-resistant TB in  
Viet Nam 

H.T. Nguyen,1 R. Forse,2,3 N.T.T. Nguyen,4 L.T. Dao,5 
A.J. Codlin,5,3 L.N.Q. Vo,6,3 T.T. Hua,7 L.H. Nguyen,8 
D.V. Pham,9 H.T. Truong,10 H.B. Ngueyn,10 L.V. Dinh,10 
1Friends for International TB Relief (FIT), Research, 
Ha Noi, Viet Nam, 2Friends for International TB Relief 
(FIT), Operations, Ho Chi Minh City, Viet Nam, 3WHO 
Collaboration Centre on Tuberculosis and Social Medicine, 
Karolinska Institutet, Department of Global Public 
Health, Stockholm, Sweden, 4Friends for International 
TB Relief (FIT), Programs, Ho Chi Minh City, Viet Nam, 
5Friends for International TB Relief (FIT), Monitoring and 
Evaluation (M&E), Ho Chi Minh City, Viet Nam, 6Friends 
for International TB Relief (FIT), Operations, Ha Noi, Viet 
Nam, 7Can Tho Lung Hospital, Steering Department, Can 
Tho, Viet Nam, 8Pham Ngoc Thach Hospital, Steering 
Department, Ho Chi Minh City, Viet Nam, 9Ha Noi 
Lung Hospital, Steering Department, Ha Noi, Viet Nam, 
10National Lung Hospital, Program Direction Department, 
Ha Noi, Viet Nam. 
e-mail: han.nguyen@tbhelp.org

Background and challenges to implementation: In 2022, 
Vietnam ranked 11th among the 30 countries with the 
highest TB and multidrug-resistant TB burden. Early 
household contact investigations of drug-resistant TB 
(DR-TB) patients are essential to avoid the risk of com-
munity transmission of DR-TB strains and are crucial in 
the fight to end TB.
Intervention or response: As part of a TB REACH-fund-
ed project, large-scale household contact investigations 
were conducted in three provinces: Ha Noi, Ho Chi 
Minh City, and Can Tho. When index DR-TB patients 
were notified at Provincial Lung Hospitals or District 
TB Units in the intervention area, household contacts 
were enumerated and then screened for TB symptoms. 
All DR-TB contacts were eligible for testing with the 
Xpert MTB/RIF Ultra assay. DR-TB contacts diagnosed 
with TB were linked to appropriate TB treatment.
Results/Impact: During the project implementation pe-
riod, a total of 1,579 DR-TB index patients were noti-
fied and 92.2% received a contact investigation. 3,167 
contacts were enumerated (average of 2.18 contacts 
per index patient). 3,081 contacts were screened for TB 
symptoms, of whom 2,809 (91.2%) were tested with the 
Xpert MTB/RIF Ultra assay. This resulted in the detec-
tion of 57 contacts with TB (yield of 1.9%, 10x Viet 
Nam’s national incidence rate), including 30 (52.6%) 
with drug-sensitive TB, 25 (43.9%) with multidrug-re-
sistant TB, and 2 (3.5%) with pre extensively drug-resis-
tant TB. The median time from index patient treatment 
start date to a contact’s TB diagnosis was 45.5 days.
Conclusions: Prompt DR-TB contact investigations 
were very high yielding, but the major discordance in 
drug-resistance profile between DR-TB index patients 
and their household contacts with TB needs further in-
vestigation.

OA47-572-17 Contact tracing among 
paediatric and adolescent household 
contacts of drug-resistant TB patients in a 
high TB burden ward in Mumbai, India 

K. Purkayastha,1 A. Silsarma,2 S. Khan,1 S. Mankar,3  
V. Puri,4 N. Sutar,5 V. Oswal,6 M. Gomare,7  
M.A. Galindo,8 A. Iyer,1 H. Spencer,9 P. Isaakidis,10 
1Medecins Sans Frontieres, Medical, Mumbai, India, 
2Medecins Sans Frontieres, Operational Research, 
Mumbai, India, 3Arunima Silsarma, Medical, Mumbai, 
India, 4National Tuberculosis Elimination Programme, 
Public Health -TB, Mumbai, India, 5National TB Elimination 
Programme, Public Health - TB, Mumbai, India, 6National 
TB Elimination Programme, Medical, Mumbai, India, 
7Municipal Corporation of Mumbai, Public Health, 
Mumbai, India, 8Medecins Sans Frontieres, Medical, 
Mumbai, Spain, 9Medecins Sans Frontieres, Southern 
Africa Medical Unit, Médecins Sans Frontières, Cape 
Town, South Africa, Mumbai, United Kingdom of Great 
Britain and Northern Ireland, 10Medecins Sans Frontieres, 
Southern Africa Medical Unit, Médecins Sans Frontières, 
Cape Town, South Africa, Mumbai, India. 
e-mail: msfocb-mumbai-eam1@brussels.msf.org

Background and challenges to implementation: Chil-
dren and adolescents exposed to drug-resistant TB in 
the household are often missed by TB programmes. 
Médecins Sans Frontiers (MSF) in collaboration with 
the India National TB Elimination Programme (NTEP) 
implemented a contact tracing intervention in a high-
burden urban slum setting in Mumbai, India.
Intervention or response: Household contacts are iden-
tified within 7 days of treatment initiation of the index 
patient by community health workers (CHW). All the 
children (<10 years) and adolescent (11 to 19 years) con-
tacts identified are given vouchers for X-rays to be done 
at designated facilities followed by medical consultation 
at primary health centres and at a district hospital. The 
contacts with suspicion of disease on clinical and or ra-
diological assessment are subjected to microbiological 
evaluation with rapid molecular test. Microbiologically 
and/or clinically diagnosed contacts are put on treat-
ment. Contacts with no active TB disease are followed 
up every 6 months for a period of 2 years.
Results/Impact: In the period of June-December 
2022, 281 paediatric and 299 adolescent contacts were 
screened. In total, 1 paediatric and 8 adolescent con-
tacts were diagnosed and put on treatment with yield 
of 0.4% (1/281) and 3% (8/299) respectively. During the 
period review only 30% (174/580) of the children com-
pleted full TB screening assessment. We experienced gap 
in implementation across every step of contact tracing 
process.
Conclusions: We identified gaps in different points of 
the screening cascade, mainly difficulty accessing X-ray 
screening, medical assessment, and un-willingness to 
seek health care. Targeted health promotion activities 
to reduce stigma can improve health seeking behaviour. 
Solutions to make TB screening more accessible (e.g. 
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Portable X-ray) with child friendly diagnostic tools (e.g. 
Stool gene-expert) are urgently needed to reduce the gap 
in child TB diagnosis.

Area of gap Gap Challenges identified Proposed solution

Home 
identification of 
contacts 
(580)
to 
Radiological 
screening (302)

48%

(278/580)

Unwillingness among 
parents to screen children 
(fear of TB stigma)
Insufficient X-ray vouchers 
for children compared to 
sample size considering 
patient from private sector
Gap among the school 
going children

TB health education

Partner support in X-ray voucher 
for all children

Portable digital X- ray modalities

Radiological 
screening (302) 
to 
Medical 
consultation (189)

37%

(113/302)

Health seeking behaviour
Consultation with private 
practitioners outside the 
programme
Out - of pockets 
expenditure due to 
transportation (medical 
consultation)

Health promotion

Training of private practitioners

Transport vouchers/
decentralisation of diagnostic 
services at primary health centre

Medical 
consultation (189)
to 
Complete 
evaluation (174) 

8%

(15/189)

Lack of child friendly 
diagnostic tools
Difficulty in diagnosis
Financial constrains (travel 
cost/loss of daily wage)

Less invasive and child friendly 
test (like stool gene-expert)

Improve access to facilities 
providing fine needle aspiration/
biopsy/gastric lavage especially 
in public sector

Transport voucher for families to 
complete screening.

Table 1. Gaps in implementation of  the contact tracing 
with proposed solutions.

OA47-573-17 Increasing access to  
drug-resistant TB services through 
decentralised care delivery in Bangladesh 

M.-U.-A. Rubel,1 S. Alam,1 M. Rahman,1  
F. Hossain,1 A. Rahman,1 J. Faruque,1 A.N. Neegar,1 
S. Hossain,1 T. Roy,1 M.T. Rahman,2 J. Creswell,2 
1Interactive Research and Development (IRD) Bangladesh, 
Program and Research, Dhaka, Bangladesh, 2Stop TB 
Partnership, Innovation & Grants, Geneva, Switzerland. 
e-mail: shamsher.alam@ird.global

Background and challenges to implementation: In Ban-
gladesh, a significant number of drug-resistant tuber-
culosis (DR-TB) cases (over 64% of an estimated 4,500 
cases) remained undetected and untreated in 2021. Fur-
ther, several access barriers prevent patients from seek-
ing timely diagnostic care and appropriate treatment.
Intervention or response: To address this issue, we 
implemented a holistic approach that included active 
case finding (ACF), active contact investigation (ACI), 
and strengthening of public-private referral systems to 
increase DR-TB case detection and notification in the 
Chattogram and Khulna Divisions. Private providers 
(PP) and health workers received rigorous training for 
the effective management of DR-TB and were linked 
with the supportive mentorship program to facilitate 
remote consultations by a multidisciplinary medical 

board. This program utilizes digital platforms like video 
conferencing and WhatsApp to support junior physi-
cians in diagnosing DR-TB patients. The project also 
undertook a community campaign to raise awareness 
about DR-TB through advocacy, counseling.
Results/Impact: Between January and December 2022, 
we diagnosed 211 DR-TB patients through facility-
based ACF and community-based ACI, and 186 DR-TB 
patients were diagnosed through active referral system. 
Of 397 patients diagnosed with DR-TB, 98.7% (n=392) 
patients were initiated on all-oral DR-TB treatment 
regimens, surpassing our project targets of enrolling 314 
patients. Compared to 2021 notifications data (n=278), 
our interventions resulted in a 43.0% increase in DR-
TB notifications in intervention divisions. Further, our 
efforts led to the detection of 3 children with DR-TB 
which was zero in previous years. Of 392 DR-TB indi-
viduals who initiated treatment, 23% (n=91) were diag-
nosed with diabetes. Moreover, through ACF and ACI 
interventions we diagnosed 1,004 DS-TB (952 adults; 52 
children) and all were initiated on treatment.
Conclusions: This project has demonstrated that engag-
ing all care providers, creating context-specific TB care 
pathways, empowering providers, and strengthening lo-
cal capacity can potentially improve access to services, 
increase TB case detection, and effectively link patients 
to the appropriate care and treatment.

OA47-574-17 Network analysis of close 
contacts of children, adolescents and young 
adults with drug-resistant TB, South Africa 

H. Yoshii,1 N. Gandhi,2 K. Naidoo,3 F. Willis,2 
S. Jenness,2 K. Mlisana,4 S. Vally Omar,5 
K. Lutchminarain,6 K. Harrington,1 S. Auld,2 S. Shah,2 
CONTEXT Study Team 1Emory University, School of 
Medicine, Atlanta, United States of America, 2Emory 
University, Rollins School of Public Health, Atlanta, United 
States of America, 3Centre for the AIDS Programme of 
Research in South Africa, Treatment Research, Durban, 
South Africa, 4University of Kwazulu-Natal, School of 
Medicine, Durban, South Africa, 5National Institute 
for Communicable Diseases, Centre for Tuberculosis, 
Johannesburg, South Africa, 6University of Kwazulu-Natal, 
Clinical Microbiology, Durban, South Africa. 
e-mail: hyoshii@emory.edu

Background: Children, adolescents, and young adults 
typically interact with similar-aged individuals through 
school and friendship networks. However, it remains 
uncertain whether their unique social structure may be 
shaping drug-resistant tuberculosis (DR-TB) transmis-
sion. We examined social networks of children, adoles-
cents, and young adults with DR-TB in South Africa 
and compared them to older adults’ social networks.
Design/Methods: During Jan-2019 to Dec-2022, we 
enrolled people with extensively drug-resistant TB 
(XDR-TB) and pre-XDR TB from four districts in 
KwaZulu-Natal province, South Africa, and interviewed 
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them about close contacts over the preceding two years. 
Contacts shared between participants were identified by 
matching first name, last name, age, and gender. Ego-
centric networks (i.e., networks centered around each 
participant) were created to characterize contacts’ age 
groups. Network analysis compared betweenness (i.e., 
how often a participant lies on the shortest path be-
tween two other participants in the network) and degree 
centrality (i.e., number of direct connections a partici-
pant has in the network) between younger and older 
participants (<25 vs. ≥25 years).
Results: We enrolled 238 participants with pre-XDR/
XDR TB, including 29 participants aged <25. There 
were a total of 2474 close contacts across all partici-
pants: younger participants had significantly more close 
contacts than older participants (mean: 14.1 vs. 9.9; 
p<0.001). Younger participants reported a significantly 
higher proportion of younger people among their close 
contacts than older participants (45.6% vs. 29.4%; 
p<0.001). Network analysis revealed that younger par-
ticipants had significantly higher betweenness centrality 
(mean of 437 vs. 285; p=0.001) and degree centrality 
(mean of 14.1 vs. 9.9; p<0.001) (Figure).

Figure. Overall network (A) and selected network (B) of 
participants with XDR/pre-XDR TB from KwaZulu-
Natal, South Africa. Betweenness centrality and degree 
centrality for younger and older participants in the overall 
network (Graph A, n=238). Selected visualization of highly 
connected nodes in the network (Graph B, n=62).

Conclusions: Social networks of younger people with 
DR-TB are larger and more inter-connected than those 
of older individuals, suggesting there may be more 
opportunities for transmission within these networks. 
Contact tracing that expands beyond household 
contacts to social networks may be important for case-
finding and prevention efforts for DR-TB.

OA47-575-17 Multidrug-resistant  
TB clusters and transmission in Taiwan:  
a population-based cohort study 

K.-H. Liu,1 Y.-X. Xiao,1 T.-H. Chan,1 R. Jou,1  
1Taiwan Centers for Disease Control, Tuberculosis 
Research Center, Taipei, Taiwan. 
e-mail: David0517@cdc.gov.tw

Background: Multidrug-resistant tuberculosis (MDR-
TB) remains a challenge in the control program of Tai-
wan, where 0.5% of new and 2.1% of previously treated 
cases were resistant to at least both rifampin (RIF) and 
isoniazid (INH). Since >80% of our MDR-TB are new 
cases, genotyping of MDR Mycobacterium tuberculosis 
is implemented to facilitate contact investigation, clus-
ter identification, and outbreak delineation.
Design/Methods: This was a population-based retro-
spective cohort study analyzing MDR-TB cases from 
2019 to 2021. Whole genome sequencing (WGS) was 
performed using the Illumina MiSeq and analyzed us-
ing the TB Profiler. Single nucleotide polymorphisms 
thresholds of ≤12 and phylogenetic methods were used 
to identify putative transmission clusters. An outbreak 
was confirmed using genomic data and epidemiologic 
links.
Results: Of the 237 MDR-TB cases, 190 (80.2%), 42 
(17.7%), and 5 (2.1%) were simple MDR, pre-XDR and 
XDR-TB, respectively. The predominant lineages were 
2.2 (113, 47.7%) and 4.5 (53, 22.4%). Phylogenetic re-
construction identified 62 (26.2%) isolates in 17 clusters, 
ranging 2-10 isolates. 
Nevertheless, only 2 clusters, one household and one 
community, were confirmed outbreaks. MDR-TB cases 
from eastern Taiwan [odd ratio (OR) 5.16, 95% confi-
dence interval (CI) 1.62-16.45], and those infected with 
lineages 2.1 (OR 2.39, 95% CI 1.12-5.13) isolates had 
high risk of transmission. 
Besides, MDR isolates harboring INH/fabG1 t-8c (OR 
33.46, 95% CI 4.18-267.54) and RIF/rpoB S450L (OR 
6.35, 95% CI 2.59-15.53) mutations were significantly 
associated with clusters. 
Furthermore, we found 166 (70.0 %) isolates harbored 
compensatory mutations in the RIF/rpoA, rpoB, and 
rpoC genes. We observed that MDR isolates concur-
rently harboring RIF/rpoC E750D and INH/fabG1 t-8c 
mutations were significantly associated with clusters.
Conclusions: Routine and continuous surveillance us-
ing WGS-based analysis is recommended to warn risks 
and delineate transmission clusters of MDR-TB. We 
proposed to observe genetic markers, INH/fabG1 t-8c, 
INH/fabG1t-8c with RIF/rpoC E750D, and RIF/rpoB 
S450L, of M. tuberculosis for interruption of putative 
MDR-TB transmission.
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OA48-576-17 Producing evidence to inform 
healthcare worker protection against TB: 
An assessment of infection prevention and 
control practices in selected health facilities 
in Taguig City, the Philippines 

C.J. Candari,1 F. Bautista,1 B.K. De Leon,1 
C. Villacorte,1 K. DalawangBayan,1 E. Bontuyan,2 
M. Calnan,1 1University Research Co. LLC, TB Platforms 
for Sustainable Detection, Care and Treatment Project, 
Makati, Philippines, 2United States Agency for International 
Development, Office of Health, Manila, Philippines. 
e-mail: ccandari@urc-chs.com

Background and challenges to implementation: Health-
care workers (HCWs) have five to ten times higher risk 
of TB infection compared with the general population. 
In the Philippines, HCWs could account for almost 20% 
of the national TB incidence. 
While effective Infection, Prevention, and Control (IPC) 
measures can reduce healthcare-associated infections 
by at least 30%, many health facilities still have poor 
IPC practices. Inadequate IPC implementation puts the 
lives of HCWs and their patients at risk of TB and other 
nosocomial diseases.
Intervention or response: In February 2022, USAID’s TB 
Platforms for Sustainable Detection, Care and Treat-
ment Activity assessed IPC implementation in 26 health 
facilities. 
The assessment was guided by the WHO’s three-level 
hierarchy of IPC protocols: Administrative, Environ-
mental and Respiratory Protection, including HCW TB 
screening and treatment. IPC interventions under each 
protocol were graded vis-a-vis IPC guidelines. A com-
posite scoring system was used, with a passing mark of 
>90%.
Results/Impact: While health facilities are already im-
plementing IPC activities, only a few adhere to guide-
lines. Only six (23%) facilities scored 90% or more. 
While, 25 (96%) report a TB screening program for 
HCWs, only 13 (50%) screened staff for TB at least an-
nually. In nine (35%) facilities, at least one HCW was di-
agnosed with TB. In 3 (11%) facilities, staff have no ac-
cess to routine TB IPC training and occupational health 
services. In 8 (29%) of the facilities, ventilation systems 
are irregularly maintained; 15 (59%) have no Ultraviolet 
Germicidal Irradiation units. Seven facilities (27%) are 
not implementing respiratory protection programs.
Conclusions: IPC implementation needs significant im-
provement in many health facilities. Additionally, pro-
tection and care schemes for HCWs against TB need 
strengthening. HCWs are the most valuable resource in 
the fight against TB. We must protect their needs and 
safeguard their health.

OA48-577-17 Environmental infection  
control measures for prevention of TB  
cross-transmission at HIV care settings in 
India: a cross-sectional study, 2021-2022 

S. Kamble,1 P. Bhandari,1 S. Nigam,1 V. Rayapati,1 
V. Nema,2 G. Velhal,3 S. Badekar,1 A. Nirmalkar,1 
N. Kapoor,4 V. Verma,4 C. Das,4 1ICMR-National AIDS 
Research Insitute, Epidemiology, Pune, India, 
2ICMR-National AIDS Research Insitute, Molecular 
Biology, Pune, India, 3G.S. Medical College Mumbai, 
Community Medicine, Mumbai, India, 4National AIDS 
Control Organisation, SI, New Delhi, India. 
e-mail: skmable@nariindia.org

Background: HIV persons with undiagnosed TB can 
lead to cross-TB acquisition among other HIV persons 
and Health workers. Airborne infection control guide-
lines (AIC) suggest environmental measures to prevent 
cross-TB transmission.
Design/Methods: A cross-sectional study was conduct-
ed in HIV care settings at 14/37 high HIV-TB burden 
states and from each state, 10% of high HIV burden 
(>75 percentile caseload) Antiretroviral treatment cen-
ters (ARTC) were selected randomly. From each of the 
ARTCs, a maximum of two peripheral link ART centers 
(LAC) were also selected randomly. 
Assessment pertaining to the measurement of Air 
changes per hour (ACH) with the help of an anemom-
eter, air flow direction with the help of an incense stick, 
cross ventilation by measuring the floor, window, and 
door dimensions, the seating arrangement of HCW-pa-
tient with respect to airflow directions were done in each 
room of these centres. 
Obstruction and further improvement with regard to 
ventilation were also noted. As per AIC guidelines, ACH 
> 12, open ventilation area of more than 20% of the 
floor, and perpendicular seating arrangement with re-
spect to airflow direction were considered appropriate 
ventilation measures. 
Rooms were considered ill-ventilated with a high risk of 
TB cross transmission if both ACH and ventilation were 
inadequate along with inappropriate seating arrange-
ment. SPSS 28.0 was used for analysis.
Results: A total of 595 rooms were assessed across 95 
facilities. Adequate cross ventilation was observed in 
63.2% of rooms, adequate ACH at 56%, and appro-
priate seating arrangement in 46% of rooms. 98/533 
(18.4%) rooms were ill-ventilated with a high risk of 
TB cross-transmission. At these 98 rooms, overhead 
vents were closed at 39 (40%) rooms and it was partially 
opened at 4 rooms which can be opened for ventilation 
improvement.
Conclusions: Around one fifth of the rooms were ill-
ventilated and were amenable for further ventilation im-
provement to prevent cross TB transmission.
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OA48-578-17 Building momentum  
in TB infection control practices at  
PEPFAR-supported sites 

M.J. Insua,1 C. Godfrey,1 N. Zender,1 H. Wolf,1 
B.R. Phelps,1 M. Desai,1 1Office of the U.S. Global 
AIDS Coordinator and Health Diplomacy (OGAC), U.S. 
President’s Emergency Plan for AIDS Relief (PEPFAR), 
Washington D. C., United States of America. 
e-mail: insuamj@state.gov

Background and challenges to implementation: We pres-
ent TB infection prevention and control (TBIC) perfor-
mance to quality standards in 3,094 facilities in 28 coun-
tries supported through the U.S. President’s Emergency 
Plan for AIDS Relief (PEPFAR) from March 2019-Janu-
ary 2023. PEPFAR prioritized intensive integrated IPC 
activities by implementing standard and transmission-
based precautions in all supported sites.
Intervention or response: COVID-19 mitigation activi-
ties sparked a renewed focus on facility-wide Infection 
Prevention and Control (IPC) activities. The effect on 
TBIC was assessed in PEPFAR programs through SIMS 
(Site Improvement Monitoring System) quality assur-
ance (QA) assessments. TBIC quarterly performance 
during the COVID-19 pandemic was compared to pre-
pandemic performance median. 
Data was analyzed by identifying if too few/many runs 
crossing the median line, an established quality improve-
ment (QI) methodology that identifies if observations 
divert from random data behavior.
Results/Impact: COVID-19 movement restrictions neg-
atively impacted the number of sites receiving SIMS as-
sessments; however, the COVID-19 response improved 
TBIC practice as measured by SIMS QA scores (red-
yellow-green). 
Acceptable green-scores increased from 80% pre-pan-
demic to 85% average during COVID pandemic, a find-
ing not due to chance per QI runs analytics (The-run-
chart-a-simple-analytical-tool-for-learning-from-vari-
ation-in-healthcare-processes. Perla-et-al. BMJ-Qual-
Saf-2011;20:46-51).

Conclusions: Pandemic associated changes included 
new IPC assessment modules for IPC program imple-
mentation, environmental cleaning procedures, avail-
ability of PPE and decontamination of medical devices. 

These new standards complement ongoing TBIC, waste 
management, lab biosafety and injection safety QA ef-
forts. SIMS IPC data is now required from a specific 
number of sites in all PEPFAR country supported pro-
grams. Data is analyzed at a granular level, in addition 
to general scores, to inform targeted improvement ac-
tivities at the site level. This will strengthen countries’ 
public health emergency preparedness for endemic and 
pandemic threats. 
Limitations to analysis: sites assessed pre-and-post pan-
demic were not the same and were not stratified by loca-
tion/size for comparison. Despite this, the standard QI 
methodology used validates the identified trend.

OA48-579-17 Ventilation adequacy at  
tertiary healthcare institutions serving as 
nodal drug-resistant TB centres in India 

T. Shah,1 R. Kumar,2 M. Parmar,3 S. Chauhan,3  
H. Solanki,3 S. Sarin,1 S.S. Chada,1 J. Dale,1 
B. Samatham,1 S.K. Sinha,1 J. Panda,1 
D. Khismatrao,1 1FIND, Access, New Delhi, India, 
2Ministry of Health and Family Welfare (MoHFW), Central 
Tuberculosis Division, New Delhi, India, 3World Health 
Organisation, Office of WR, New Delhi, India. 
e-mail: tarak.gshah@finddx.org

Background and challenges to implementation: Opti-
mizing ventilation in health facilities is an essential air-
borne infection control (AIC) measure to reduce trans-
mission risk. Standards for adequate ventilation mea-
sured as air changes per hour (ACH) were introduced 
in the national AIC guidelines in 2010. From 2007-2013, 
nodal DR-TB centres were assessed for AIC compliant 
when established in India. National TB Elimination Pro-
gramme (NTEP) India conducted AIC re-assessments 
at 76 nodal DR-TB centres with support from WHO, 
CDC and FIND. We report ventilation adequacy and 
proposed interventions to address this.
Intervention or response: The assessments were con-
ducted during Sep’22 to Mar’23 using a structured AIC 
checklist. After orientation, teams of experts compris-
ing of chest/infectious disease physician, public health 
specialist, microbiologist and biomedical engineer con-
ducted assessments over 3 days in each institute covering 
various departments known to have high transmission 
risk. Ventilation adequacy was assessed by observing 
overcrowding, air-flow directions using vaneometer and 
measuring ACH per hour using anemometer.
Results/Impact: In the 76 sites assessed, a total of 296 
out of 561 departments (53%) had adequate ventilation 
(Table-1). About one third of TB wards and bronchos-
copy rooms; and about half of registration and OPD 
waiting areas assessed had adequate ventilation. TB labs 
and radiology rooms were better ventilated. In remain-
ing departments, corrective measures including civil 
works to optimize ventilation with or without UVGI in-
stallations, etc. were recommended.
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Department assessed Total number 
assessed

Adequate 
Ventilation (N)

Adequate 
Ventilation (%)

TB Wards 160 56 35.0

Bronchoscopy 36 12 33.3

Registration/ Waiting area 55 29 52.7

OPD/ Waiting area 154 88 57.1

TB Lab 62 41 66.1

Radiology/ Waiting area 63 48 76.2

Other* 31 22 71.0

TOTAL 561 296 52.8

*Other included PFT/ procedure room, Non-TB wards, EP Ward, DOT Center, other 
waiting areas, etc. 

Table-1: Adequacy of  ventilation in various 
departments of  institutes serving as Nodal DR-TB 
Centres.

Conclusions: Optimizing ventilation with or without 
UVGI installation need to be considered in institutes 
managing DR-TB based on periodically AIC assessment 
by a multi-disciplinary team to reduce the risk of trans-
mission as well as their sustained impact to accelerate 
ending TB in India

OA48-580-17 Employer-led model for ending 
TB: a workplace policy intervention for BEST, 
Mumbai’s bus transport system 

A. Singal,1 R. Vishwajeet,2 K. Khaparde,3 
R. Ramachandran,4 J. Salve,2 N. Nalawade,2 
A. Kadu,2 1Brihanmumbai Electric Supply and Transport, 
Medical, Mumbai, India, 2Office of the World Health 
Organization (WHO) Representative to India, National 
TB Elimination Program, New Delhi, India, 3Office of the 
World Health Organization (WHO) Representative to India, 
National TB Elimination Program, Mumbai, India, 
4The WHO Country Office for India, National 
TB Elimination Program, New Delhi, India. 
e-mail: cmo@bestundertaking.com

Background and challenges to implementation: People 
spend majority of their time at workplace. Employers 
are responsible for creating and providing a safe and 
healthy work environment. Employees are compliant 
to healthy and progressive workplace policies promoted 
by their employers, including interventions for control-
ling TB. Management of TB requires social, emotional, 
financial approach along with correct information dis-
semination to patients and their contacts. 
However, a comprehensive workplace policy for Tuber-
culosis and associated comorbidities are rarely imple-
mented by companies.
Intervention or response: BEST is a public sector enter-
prise in Mumbai employing over 30000 employees with 
a network of 26 dispensaries. BEST has designed and 
implemented an integrated workplace model to compre-
hensively End TB since 2012. 

The activities conducted are awareness sessions about 
TB prevention and importance of healthy lifestyle to all 
employees; mass screening for TB and comorbidities; bi-
directional testing for Covid, Diabetes, HIV, and Vit D 
deficiency; group discussions for Tobacco cessation fol-
lowed by screening for TB; differentiated TB treatment 
services and patient and family counselling for preven-
tion of TB.
Results/Impact: The retrospective data was analysed 
from 2015 to 2022. The intervention over a period of 8 
years has shown a gradual decline in incident TB cases 
and reduced the hospitalization and mortality. For last 6 
years 100% patients were adherent to treatment. 
BEST workplace policy has also shown a significant 
improvement in reducing absenteeism due to TB, with 
an average reduction from 18 months to 8 months from 
2015 to 2022.

Conclusions: BEST advocates for implementing this 
model at all workplaces to achieve End TB goals. A 
comprehensive and integrated workplace policy can be 
beneficial to both employer and the employees. Employ-
ees benefit by easily accessible, appropriate care and feel 
more inclusive at the workplace. Simultaneously the 
employer’s benefit from reduced absenteeism and highly 
efficient workforce. The entire approach helps reduce 
stigma and promote health seeking behaviour.

OA48-581-17 Improving infection control 
measures for the reduction of TB cases 
among TB personnel in Ukraine, 2018-2022 

Y. Terleeva,1 D. Khudaykulova,1 O. Matskov,2 
R. Kolesnyk,3 I. Yanytska,3 1Center for Public Health of 
the Ministry of Health of Ukraine, Tuberculosis Management 
and Control Programs, Kyiv, Ukraine, 2Center for Public 
Health of the Ministry of Health of Ukraine, Management 
of PHC Programmes, Kyiv, Ukraine, 3Center for Public 
Health of the Ministry of Health of Ukraine, Antimicrobial 
Resistance and Infection Control, Kyiv, Ukraine. 
e-mail: i.yanitska@phc.org.ua

Background and challenges to implementation: Health 
workers in TB settings are exposed to a higher risk of 
acquiring TB. The study aims to evaluate the impact 
of the Infection Prevention Control (IPC) measures in 
reducing TB cases among the health staff in Ukraine, 
during 2018-2022.
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Intervention or response: A retrospective analysis of the 
TB cases was carried out to compare the TB notifica-
tion among the TB staff and the other health staff, dur-
ing 2018-2019. Inclusion criteria were “being TB Health 
staff/health staff” and “new/relapse cases of TB”. A na-
tional Policy on IPC was adopted in 2021.
Results/Impact: The total number of TB cases notifica-
tion is higher among the TB staff compared to the other 
health staff in Ukraine. TB cases among the TB staff, 
compared to TB cases among the other Health staff per 
10.000 was as follows: 2018- 85.0 % higher (40.0 vs 6.0), 
2019- 82.2% higher (29.7 vs 5.3), 2020- 83.2% higher 
(25.0 vs 4.2), 2021- 77% higher (14.3 vs 3.3), 2022- 71% 
higher (11.7 vs 3.4).
While comparing the TB data of 2018 (when IPC was 
not implemented) and 2021 (when IPC was adopted) 
among TB staff and other health staff, TB reduction 
was observed:
For the TB staff, it was a 64.3 % reduction (40.0 in 2018 
vs 14.3 in 2021) for the other health staff it was a 45% 
reduction (6.0 in 2018 vs 3.3 in 2021).
Besides, TB cases in 2022 vs 2021 revealed: among TB 
staff 18.2% reduction (11.7 in 2022 vs 14.3 in 2021) 
among the other health staff which increased by +3.0 
%(3.4 in 2022 vs 3.3 in 2021). Meaning that IPC is firmer 
for TB facilities.
Conclusions: TB staff is exposed to a higher risk of ac-
quiring TB, strict IPC measures are essential for TB risk 
reduction and allow for a safer work environment for 
the healthcare personnel.

OA48-582-17 Transmission pathways across 
the spectrum of TB disease – how much 
transmission are we missing? 

T.D. McCaffrey,1 A.S. Richards,2 J.C. Emery,3 
R.M.G.J. Houben,2 K.C. Horton,4 1LSHTM, Control 
of Infectious Diseases, London, United Kingdom of 
Great Britain and Northern Ireland, 2LSHTM, Infectious 
Disease Epidemiology, London, United Kingdom of 
Great Britain and Northern Ireland, 3LSHTM, 
Epidemiology and Population Health, London, United 
Kingdom of Great Britain and Northern Ireland, 
4LSHTM, Department of Clinical Research, 
Department of Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: tymccaffrey10@gmail.com

Background: As new technologies are developed to di-
agnose and treat tuberculosis (TB) disease before in-
dividuals self-report to a clinic, it is key to understand 
how much transmission is left undiagnosed by current 
policies. Here we extended a data-driven, mathemati-
cal modelling approach to quantify different pathways 
through the spectrum of TB disease in terms of trans-
mission contribution.
Design/Methods: We simulated 10-year pathways for 
1,000 cohorts of 10,000 individuals using a deterministic 
modelling framework of Mycobacterium tuberculosis 

(Mtb) infection with progression and regression across 
minimal (pathological damage but not infectious), sub-
clinical (pathological damage and infectious) and clini-
cal (infectious and reporting symptoms) TB disease, 
acknowledging natural recovery, treatment, and mortal-
ity. Transition parameters were informed by historical 
and contemporary data, and subclinical disease was as-
sumed 50% as infectious as clinical disease. 
We grouped individuals based on whether they contrib-
uted to transmission and whether or not they progressed 
to clinical disease. The main outcome was the propor-
tion of all transmission attributable to each pathway 
group.
Results: We estimate that 93.5% (95% credible interval, 
CrI, 93.1-94.0) of Mtb-infected individuals will not con-
tribute to transmission within 10 years of Mtb infection. 
51.9% (95% CrI 48.4-55.7) of those that do contribute 
will never progress to clinical disease, driving over one 
third (35.5%, CrI 29.5-43.1) of all transmission over a 
10 year period. This increased to 50.3% (95% CrI 42.0-
61.2) if we assumed no difference in relative infectious-
ness for subclinical TB.
Conclusions: Our findings suggest that at least one 
third, and up to half, of transmission following Mtb in-
fection comes from individuals who will never progress 
to clinical disease, and are left undiagnosed by current 
policies. If we are to End TB and halt transmission, TB 
care and prevention policies need to consider all infec-
tious TB, not just who report to a clinic.
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OA49 Engaging private sector agencies 
to end TB 

OA49-583-17 High TB case detection yields 
of an intermediary agency for private sector 
engagement in Viet Nam 

L.N.Q. Vo,1,2 H.B. Huynh,3 T.T.T. Dong,4 
P.H. Nguyen,5 B.A. Luong,6 T.D. Nguyen,6 
H.B. Nguyen,7,6 L.V. Dinh,7,6 R. Forse,3,2 A.J. Codlin,8,2 
K. Sidney Annerstedt,2 K. Lönnroth,9 1Friends for 
International TB Relief (FIT), Operations, Ha Noi, 
Viet Nam, 2WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Solna, Sweden, 3Friends for 
International TB Relief (FIT), Programs, Ho Chi Minh 
City, Viet Nam, 4Friends for International TB Relief (FIT), 
Programs, Hai Phong, Viet Nam, 5Friends for International 
TB Relief (FIT), Monitoring and Evaluation (M&E), Ha 
Noi, Viet Nam, 6Viet Nam National TB Control Program, 
Program Direction Department, Ha Noi, Viet Nam, 
7National Lung Hospital, Program Direction Department, 
Ha Noi, Viet Nam, 8Friends for International TB Relief (FIT), 
Monitoring and Evaluation (M&E), Ho Chi Minh City, 
Viet Nam, 9WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department of 
Global Public Health, Stockholm, Sweden. 
e-mail: luan.vo@tbhelp.org

Background and challenges to implementation: Private 
sector engagement remains a critical component in a 
country’s TB response. Over the past decade, interme-
diary agencies have demonstrated the ability to yield 
substantial case detections and improve TB treatment 
coverage at a national scale.
Intervention or response: Between January 2020 and 
March 2023, the National TB Program (NTP) and 
Friends for International TB Relief (FIT) scaled an in-
termediary agency model to 10 provinces of Viet Nam. 
The model employed two strategies: 
S1. Referral of persons with suspected TB for diagnosis, 
and; 
S2. Notification of persons privately treated for TB. 
For S1, health-seeking individuals were screened using 
chest X-ray (CXR) followed by testing with a molecu-
lar assay. Individuals with TB choose treatment at NTP 
sites or with a private provider. 
For S2, providers reported new TB treatment and out-
comes of previously reported patients monthly. Treat-
ment data had to meet NTP standards for official no-
tification.
Results/Impact: Through S1, 843,699 persons under-
went CXR screening and sputum was tested from 11.7% 
(98,840/843,699). The all forms TB yield was 2.1% 
(2,149/100,000), of whom 4.4% had drug-resistant TB. 
Approximately 91.4% (16,572/18,128) had a document-
ed linkage to care, of whom 74.6% (12,356/16,572) took 
treatment with the NTP. For S2, 132 providers reported 
11,007 persons receiving private TB treatment. 

After data quality control, 91.5% (10,073/11,007) were 
entered into VITIMES, the NTP’s surveillance system, 
and thus included in the official national notification fig-
ures. After removing 2,727 individuals detected through 
S1 but treated and reported via S2, the intermediary 
agency detected 29,135 persons with TB, while 22,429 
individuals with TB were linked to care and officially 
notified on VITIMES.

Conclusions: Private sector engagement through the 
intermediary agency model in Viet Nam has generated 
substantial yield and notifications over the past three 
years. The model should be scaled nationally and tested 
in other high TB burden settings.

OA49-584-17 Engaging private sector 
agencies in ending TB: a public-private 
partnership intervention in Bihar, India 

B.K. Mishra,1 S.K. Singh,2 U.C. Tripathi,3 
S. Pandey,4 M.A. Hussain,5 S.K. Choudhary,5 B. Singh,5 
V. Yellappa,6 S.K. Chouhan,5 1State Health Society 
Bihar, Health Department, Government of Bihar, Patna, 
India, 2State Health Society Bihar, Indian Administrative 
Services (IAS), Patna, India, 3Office of the World Health 
Organisation (WHO), Representative to India, WHO 
Country Office, Delhi, India, 4Hindustan Latex Family 
Planning Promotion Trust, HIV and TB, Noida, India, 
5Hindustan Latex Family Planning Promotion Trust, 
State Technical Support Unit - TB, Bihar, Patna, 
India, 6Mc Gill University, Montreal, Canada, 
TB-PPM Learning Network, New Delhi, India. 
e-mail: sanjaysingh.ias@gmail.com

Background and challenges to implementation: Control 
of tuberculosis (TB) in India is complicated by the pres-
ence of a large, disorganised private sector where most 
patients first seek care. Collaboration between the Na-
tional TB Elimination Program (NTEP) and private sec-
tor has been recognized as key to India’s TB elimination 
goals by 2025. The Patient Provider Support Agency 
(PPSA) model is the most commonly implemented part-
nership option, where private intermediary agencies are 
contracted to work closely with NTEP resources and en-
gage private providers.
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Intervention or response: The learnings of public pri-
vate interface agency (PPIA) pilot in Patna district dur-
ing 2014-2018 was the basis to scale up engaging private 
health care providers through support of private agency 
in increasing TB notification and quality of care to pa-
tients seeking treatment from private sector. Bihar state 
government selected two non-government organizations 
as PPSA through competitive bidding to map the private 
health care providers, chemists and laboratories, ar-
range orientation of providers in standards of tubercu-
losis care in India (STCI) and started implementing in 14 
districts since June 2020. 
The scope of work included TB notification, bank ac-
count seeding and validation for providing benefits 
of nutritional support through direct benefit transfer 
(DBT), universal drug susceptibility test, screening for 
HIV and diabetes and treatment adherence resulting 
into desirable treatment outcome.
Results/Impact: Total TB patient notification from pri-
vate sector has increased from 6987 (in 2017) to 77368 in 
2022, and contribution of private sector has been 82179 
(51%) of all TB cases notified (161146) in 2022. Testing 
for HIV and Diabetes of the TB patients notified from 
private sector has increased to 91% (HIV) and 79% 
(Diabetes), from 5% and 4 % respectively in 2017. The 
treatment success rate of private TB patients increased 
from 40% to 87%.

Conclusions: PPSA with government support marks an 
important milestone for scaled-up, sustainable private 
sector engagement in India.

OA49-585-17 Potential to engage private 
providers for public-private mix approaches: 
insights from Myanmar 

M. Noe Thiri Khaing,1 M. Me Thet,1 N. U,2 
N.E.T. Paw,1 S. Oo,1 1Population Services International 
Myanmar, Research, Yangon, Myanmar, 2Population 
Services International Myanmar, Programs Management - 
TB & HIV / Headquarters, Yangon, Myanmar. 
e-mail: mntkhaing@psimyanmar.org

Background: Private providers are critical in Tubercu-
losis (TB) diagnosis and treatment as they serve as pri-
mary point-of-care. Despite significant private providers 
engagement in Myanmar over the past decade, there is 
a need to understand their affiliation status, behaviors, 
and involvement in TB care as a whole.

Design/Methods: A cross-sectional mixed-method 
study was conducted with 674 private providers (51 pri-
vate hospitals and polyclinics, 260 general practitioners, 
and 363 pharmacies )to assess their interest, challenges, 
and successes in engaging TB program for scale-up of 
PPM in Myanmar.
The selected providers were categorized as either affili-
ated or non-affiliated based on their collaboration with 
an organization to provide TB care. 193 affiliated and 
481 non-affiliated providers completed a quantitative 
survey, which was followed by 45 qualitative in-depth-
interviews (IDIs).
Results: Majority, 89.3% of providers reported cor-
rect initial response for a person with presumed TB, 
i.e., explaining about TB and referral with DOTS form 
and sputum request form. Diagnosis was primarily 
through chest X-ray (87.8%) and sputum examination 
(87.0%). 37.3% of affiliated providers reported that 
they tested and treated presumptive TB, while 55.4 % 
of non-affiliated providers referred clients to public TB 
centers. 51.2% of non-affiliated providers were willing 
to participate in TB program, mainly through making 
TB referrals and raising awareness. IDIs revealed that 
lack of time and limited confidence to manage TB were 
the main barriers for non-affiliated providers to par-
ticipate. 
The engagement of providers in PPM-TB program de-
pended on awareness of PPM networking in operating 
township, linkage to TB service facility nearby, technical 
training and providing support for clients’ transporta-
tion.
Conclusions: Engaging private providers who were not 
yet affiliated could help identify presumptive TB and 
reduce missed people with TB. Thus, comprehensive 
engagement strategies are needed to engage non-affili-
ated providers with existing PPM network and supports 
should tailor on particular needs and challenges of these 
providers.

OA49-586-17 Private health sector 
engagement in TB services in Afghanistan, 
2018-2022 

B. Ahmad,1 D.A. Safi,1 I. Mannan,2 P.G. Suarez,3 
N. A.U.,4 P. Ickx,3 1AFIAT Project, Management Science 
for Health, Kabul, Afghanistan, 2AFIAT Project, 
Management Science for Health, Dhaka, Bangladesh, 
3AFIAT, Management Sciences for Health (MSH), Arlington, 
United States of America, 4AFIAT, Management Sciences 
for Health (MSH), Cape Town, South Africa. 
e-mail: dsafi@afiat.org

Background and challenges to implementation: Al-
though Afghanistan has a large private sector, its cover-
age for tuberculosis (TB) is low. Only 5% (811/16,000) 
of private general practitioners (GPs) and 23% (100/430) 
of private hospitals are currently engaged in TB control. 
Additionally, the private sector is unregulated and there 
is weak coordination with the public sector.
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Intervention or response: Since 2018, GPs and private 
hospitals are engaged in TB control activities in 24 prov-
inces through two piloted interventions:
a. Public-private mix: 811 GPs across 24 provinces re-
ceived a range of TB services including identification 
and referral of presumptive TB patients, diagnosis, 
and treatment of TB. The Global Fund (GF) alongside 
United States Agency for International Development 
(USAID)-funded projects (e.g. Challenge TB, Assistance 
for Families & Indigent Afghans to Thrive (AFIAT), Ur-
ban Health Initiative (UHI)), and TB Program have sup-
ported this intervention.
b. Urban DOTS program: 100 private hospitals in nine 
cities received a full package of TB services including 
screening, testing, treatment, recording and report-
ing, awareness, and referrals. The required capacity-
building, reagents, anti-TB medicines, recording and 
reporting tools, alongside information, education, and 
communication materials were provided by the GF, US-
AID-funded projects (CTB, AFIAT, UHI), and the TB 
Program.
Results/Impact: Presumptive TB patients (PTB) identi-
fied by the private sector increased by 78% (35,868) in 
2022 compared to 2018 (20,074). Contribution to the na-
tional level was 6% in 2022. All form TB cases notified 
by the private sector increased by 60% in 2022 compared 
to 2018. Contribution to national level was 16% in 2022.

2018 2019 2020 2021 2022

Indicators Total 
private National Total 

private National Total 
private National Total 

private National Total 
private

# of total 
presumptive TB 
patients (PTB)

20,074 861,131 27,222 460,406 25,875 500,124 29,198 587,818 35,868

# of all form TB 
cases 5,232 52,770 6,532 46,058 5,434 50,710 8,126 52,405 8,377

% of PTB 
referred by the 
private sector

5% 3% 5% 6% 6%

% of diagnosed 
TB cases 
referred by the 
private sector

10% 12% 12% 16% 16%

Table 1 Contribution of  the private sector in TB 
control. 2018-2022.

Conclusions: Despite the challenging environment, en-
gaging the private health sector in TB services signifi-
cantly improved case notification. Given the proportion 
of private hospitals and GPs still unengaged, this pro-
vides a unique opportunity to expand private sector en-
gagement in TB management and reduce the gap in TB 
case detection countrywide.

OA49-587-17 Role of the private sector in 
TB service provision during COVID-19 and 
political instability in Myanmar 

K.Z. Thann,1 P. Theingi,1 A.P.S. Phoo,1 A. Thu,1 
M.T.P. San,1 P.W. Htun,1 W. Thu,1 J. Farley,2 
S. Kalon,3 K.Z. Aye,1 1PATH, Myanmar Country 
Program, Yangon, Myanmar, 2PATH, Primary Health 
Care, Seattle, United States of America, 3PATH, 
Primary Health Care, Melbourne, Australia. 
e-mail: kthann@path.org

Background: The dual crises of COVID-19 and political 
instability have had significant impacts on basic health 
care in Myanmar, including tuberculosis (TB) case no-
tification and TB service provision. PATH conducted a 
study to better understand the role of private sectors in 
filling crises-driven TB service gaps as part of the US-
AID-funded HIV/TB Agency, Information, and Services 
Activity.
Design/Methods: A cross-sectional, mixed-methods 
situational analysis was conducted focusing on Yangon, 
Mandalay, Sagaing, Kachin, and Northern Shan. It in-
cluded a desk review, descriptive analysis of TB data 
(2019–2021), and stakeholder consultations (June–Sep-
tember 2022).
Results: In comparison to 2019 data, quantitative analy-
sis showed a significant reduction in TB case notifica-
tions: 23% in 2020 and 51% in 2021 due to travel restric-
tions and an abrupt paucity of public sector healthcare 
providers. Even though the private providers were also 
affected by these dual crises, they were able to intensify 
efforts to continue providing TB services through pri-
vate-private partnerships. The private sector contribut-
ed 15% of the total TB case notifications in 2019, reach-
ing 17% and 38% in 2020 and 2021, respectively, while 
overall TB case notifications decreased significantly.
The stakeholder consultations revealed that private 
providers were able to fill gaps in the continuum of TB 
service provision through private-private and public-
private mix models in a variety of geographical areas, 
including conflict-affected areas. 
Furthermore, private-private partnerships were crucial 
during times of crisis. Through private-private partner-
ships, uninterrupted services were provided, including: 
(a) the delivery of a continuous supply of anti-TB drugs 
and (b) TB diagnostic services through private labora-
tories.
Conclusions: While COVID-19 and political instability 
hampered TB service provision in the public sector, the 
private sector played a crucial role in the continuation 
of TB service provision. As evidenced by improved part-
nership models, Myanmar needs to continue and scale 
up private-sector engagement to strengthen its contribu-
tion to end TB.
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OA49-588-17 Integrating public-private mix 
(PPM) TB service into primary healthcare 
units as a solution for PPM TB operational 
challenges in Ethiopia 

T.T. Zewde,1 A. Gebreyohannes,2 Z.G. Dememew,1 
T. Gudina,3 N.H. Demmelash,1 G. Girma,1 M. Kenea,1 
K. Gessese,1 A. Kassa,4 D.G. Datiko,1 Y. Kassie,4 
W. Gebrekiros,4 1USAID Eliminate TB Project, 
Management Sciences for Health, Addis Ababa, Ethiopia, 
2USAID Eliminate TB Project, KNCV TB Foundation, Addis 
Ababa, Ethiopia, 3Ministry of Health, National TB Leprosy 
Program, Addis Ababa, Ethiopia, 4Usaid Ethiopia Health 
Office, Infectious Disease Team, Addis Ababa, Ethiopia. 
e-mail: tzewde@msh.org

Background and challenges to implementation: The 
PHCU is the smallest division in the Ethiopian health 
tier system including primary hospitals or health cen-
ters with five satellite health posts. However, there is no 
integrated PPM service in the PHCU. Since 2020, the 
USAID Eliminate TB Project has been working to inte-
grate PPM TB sites into the PHCU. All facilities within 
the PHCU are supported by a single team that supports 
both private and public facilities, known as the “one 
visit, one team, one PHCU” approach.
Intervention or response: PPM TB facilities are made to 
benefit from available GeneXpert sites and the national 
sample referral network of the postal courier system. 
The project team makes sure that all PPM TB sites have 
a health information system code to generate reports 
from 1,000 PPM sites. 
Also, the project holds orientations, trainings, and re-
view meetings. The change in PPM contribution and 
treatment outcomes because of the integration is pre-
sented and compared with overall national figures for 
July 2020 to June 2022.
Results/Impact: The introduction of PPM TB service 
at the primary health care level suggests a contribution 
to the increase in national TB case detection from 15% 
to 20%. This is significantly demonstrated in big towns, 
such as Adama (20.2% to 56.4%) and Bahir Dar (19.9% 
to 43.9%). 
Also, the cure rate in project-supported private facili-
ties increased by 23% (63% to 86%) as compared to the 
change in the overall cure rate at national level of 1% 
(83% to 84%). Treatment success increased from 88% 
to 92%, and the national figure remained the same at 
95%.
Conclusions: Operational challenges at private health 
facilities can be mitigated by integrating PPM sites into 
PHCU. This enables the PPM TB sites to find more 
missed TB cases and deliver quality TB care services 
with better treatment outcome.

OA49-589-17 Enhancing the contribution of 
private health providers to TB case-finding 
in Southwest Nigeria – the USAID TB-LON 3 
project experience 

A. Agbaje,1 O. Daniel,1 M. Pedro,1 P. Dakum,1 
A. Adelekan,1 R. Eneogu,2 D. Nongo,2 S. Oyelaran,2 
C. Anyaike,3 E. Ubochioma,3 1Institute of Human 
Virology Nigeria, IHVN, Abuja, Nigeria, 2USAID Nigeria, 
Office of HIV / AIDS and Tuberculosis, Abuja, Nigeria, 
3National Tuberculosis Leprosy and Buruli Ulcer Control 
Programme, Federal MOH, Abuja, Nigeria. 
e-mail: ronke.agbaje@yahoo.com

Background and challenges to implementation: Private 
healthcare providers are critical in detecting and treating 
tuberculosis (TB) in countries like Nigeria with a pri-
vate sector-driven healthcare system. There has been a 
systematic engagement of formal and informal private 
healthcare professionals in providing TB services in Ni-
geria. 
This study presents the contribution of private provid-
ers to the diagnosis and treatment of tuberculosis under 
the USAID TB Local Organizations Network, Region 3 
(USAID TB-LON 3) in Southwest Nigeria.
Intervention or response: This intervention was imple-
mented through a partnership with the private sector 
(formal and informal). In FY22 (October 2021 to Sep-
tember 2022), USAID TB-LON 3 developed and rolled 
out the implementation of a public-private mix optimi-
zation plan in Lagos State to improve TB service cov-
erage in already engaged private health facilities and 
facilitate systematic expansion into unengaged facili-
ties. Lessons learned were adapted to impact scaleup in 
Ogun, Oyo, and Osun states. In all, 492 Private Hospi-
tals, 77 Community Pharmacies, 139 Stand Alone Labs, 
378 patent and proprietary medicine vendors, and 133 
traditional birth attendants/traditional medicine practi-
tioners facilitated the screening.
Results/Impact: A total of 1,918,336 individuals were 
screened, 90,545 (5.0%) presumptive were identified, 
and among these, 85,828 (95.0%) were tested/evaluated. 
The private sector improved the screening rate from 32% 
to 69% and the presumptive yield from 2% to 4.2%. 
Consequentially, in FY22, the private sector contributed 
8% (diagnosed 6,881 TB cases) to TB case finding on 
the TB- LON 3 project. In comparison, 6,431 (93.0%) 
TB cases were notified through the private sector during 
FY22.
Conclusions: This intervention effectively enhanced Pri-
vate Health Providers’ contribution to tuberculosis case 
finding in Southwest Nigeria. However, there is a need to 
design innovative approaches and rapidly scale up these 
providers’ engagement, strengthening their capacity and 
monitoring their adherence to tuberculosis guidelines.
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OA49-590-17 Business-not-as-usual:  
impact of an intermediary agency  
on national public-private mix notifications 
in Viet Nam 

L.V. Dinh,1 L.N.Q. Vo,2,3 T.T.T. Dong,4 H.B. Huynh,5 
B.A. Luong,1 H.B. Nguyen,1 T.D. Nguyen,1 R. Forse,6,3 
A.J. Codlin,7,3 K. Sidney Annerstedt,8 J. Shedrawy,8 
K. Lönnroth,8 1National Lung Hospital, Program 
Direction Department, Ha Noi, Viet Nam, 2Friends for 
International TB Relief (FIT), Operations, Ha Noi, 
Viet Nam, 3WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Solna, Sweden, 4Friends for 
International TB Relief (FIT), Programs, Hai Phong, Viet 
Nam, 5Friends for International TB Relief (FIT), Programs, 
Ho Chi Minh City, Viet Nam, 6Friends for International 
TB Relief (FIT), Operations, Ho Chi Minh City, Viet 
Nam, 7Friends for International TB Relief (FIT), Monitoring 
and Evaluation (M&E), Ho Chi Minh City, Viet Nam, 
8WHO Collaboration Centre on Tuberculosis and 
Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Stockholm, Sweden. 
e-mail: luan.vo@tbhelp.org

Background and challenges to implementation: Public-
private-mix (PPM) innovations such as private provider 
interface agencies (PPIA) in India have shown sustained 
positive impact on TB case notifications at a national 
scale. It is unclear, however, if the model and its benefits 
are replicable in other high tuberculosis (TB) burden 
countries, such as Viet Nam. 
This study analyzed trends in official PPM notification 
data reported by the NTP following the scale-up of a 
local PPIA pilot.
Intervention or response: Between 2020 and 2023, the 
National TB Program (NTP) and Friends for Interna-
tional TB Relief (FIT) scaled a PPIA first to five and then 
10 provinces of Viet Nam. The PPIA employed a sales 
force to engage private providers with a value propo-
sition of free Xpert testing, technical capacity build-
ing and financial incentives in exchange for systematic 
screening and diagnostic referrals and reporting of pri-
vately treated persons with TB, if applicable. The PPIA 
also managed recording and reporting on behalf of the 
providers.

Table. 

Results/Impact: In 2021, PPM notifications in the inter-
vention provinces rose by +273% year-on-year, driven by 
a +1,408% rise in private-sector notifications and +92% 
in notifications from non-NTP public-sector providers. 
In contrast, all other provinces recorded respective de-
clines of -22% to -37%. The contribution from five 
provinces resulted in a +31% increase in national PPM 
notifications. This trend continued in 2022, as national 
PPM notifications rose by +62%. These trends led to 
a more than doubling of PPM contribution to national 
notifications from an average of 11.1% in 2017-2020 to 
19.0% in 2021 and 25.0% in 2022.
Conclusions: The PPIA has made a profound impact on 
PPM in Viet Nam despite a limited geographic scope, 
suggesting that additional expansion can further opti-
mize treatment coverage among health-seeking persons 
with TB. However, as the model continues to scale, con-
crete plans are needed for transitioning its financing to 
sustainable, domestic sources.

OA50 Digital methodologies in TB 
prevention and care 

OA50-591-17 The future of TB active  
case-finding in Pakistan: embracing  
self-learning artificial intelligence tools for 
better yield and cost-effectiveness 

A. Latif,1 N. Nawaz,1 A. Ayub,1 C. Mergenthaler,2 
J. Mathewson,2 A.W. van der Merwe,3 M. Potgieter,3 
S. Hashmi,4 E. Rood,2 M. Bakker,2 1Mercy 
Corps - Pakistan, Digital Systems to Engage Private 
Providers (DEPP-TB), Islamabad, Pakistan, 2KIT Royal 
Tropical Institute, Epidemiology, Amsterdam, Netherlands, 
3EPCON, Data Science, Cape Town, South Africa, 
4EPCON, Global Public Health, Brussels, Belgium. 
e-mail: ablatif@mercycorps.org

Background and challenges to implementation: Despite 
the widespread implementation of Active Case Finding 
(ACF) interventions globally, the evidence for effective-
ness and the optimal approaches to target populations 
is uncertain, whereby targeting people for screening can 
be challenging. Thus, efficiently identifying the hotspots 
for screening camps is of utmost importance.
Intervention or response: Mercy Corps uses two ways 
to select the hotspots: MATCH-AI and traditional. The 
MATCH AI model predicts at the community level us-
ing a machine learning algorithm based on tuberculosis 
notifications, laboratory data, socio-demographic infor-
mation, access to health services, spatial patterns, and 
TB risk factor data. Whereas the traditional method 
uses caseload from the site per public sector TB reports 
in the last quarter; caseload from the site in the previ-
ous quarter; distance from the health facility, and the 
last screening camp conducted at the same location. The 



S450 Oral abstract sessions, Friday,  17  November

total population (twelve camps) of MATCH-AI-selected 
hotspots in the province of Punjab was included. For the 
traditional camps, a sample of twelve hotspots was cal-
culated based on the same implementing partner but 
different districts and tehsils, and then randomly select-
ed every fourth camp till it reached the required number.
Results/Impact: A comparative analysis based on the 
yield was conducted. In MATCH-AI, the ratio is 10:1. 
So, for every 10th screened people, there was 1 TB 
patient. For traditional ways, the ratio is 24:1, implying 
every 24th screened patient, there was 1 TB patient. The 
comparison showed a difference between the selection 
of the screening camps. The yield per camp is 4.5 and 
1.8, indicating that MATCH-AI is 1.5 times better than 
the traditional methods.

Method All forms Yield Average Camp Yield TB Positivity Rate

MATCH-AI 10:1 4.5 10%

Traditional 24:1 1.8 4%

Conclusions: Based on the limited available data, we 
conclude the method of MATCH-AI is a better identi-
fier for screening camps and TB patients and should be 
used more. Diagnosing more cases reduces the cost of 
intervention. However, additional analysis with more 
data is required to conclude further.

OA50-592-17 Digital tracking of the care 
cascade in programmatic TB preventive 
treatment 

H. Solanki,1 R. Kumar,2 R. Rao,2 M. Parmar,1 
K. Rade,1 S. Chauhan,1 V. Shah,1 S. Arunachalam,1 
D. Balasubramanian,3 1World Health Organization, 
Communicable diseases, New Delhi, India, 
2Central TB Division, Ministry of Health & Family Welfare, 
Government of India, New Delhi, India, 3Everwell Health 
Solutions, Public Health, New Delhi, India. 
e-mail: solankih@rntcp.org

Background and challenges to implementation: Ni-
kshay is India’s web enabled patient management sys-
tem for tuberculosis (TB) under National TB Elimina-
tion Programme (NTEP) since 2012. We describe rapid 
progress made in transitioning from aggregated and 
paper-based system to an integrated digital TB Preven-
tive Treatment (TPT) module within Ni-kshay infra-
structure.
Intervention or response: Until 2021, aggregated and 
paper-based systems were used to record and report 
TPT data with its own intrinsic challenges of com-
pleteness, correctness, and consistency. While India’s 
national guidelines for programmatic management of 
TPT were prepared and introduced in 2020-21, NTEP 
adapted WHO’s prevent-TB-app and applied its learn-
ings to developed the Ni-kshay TPT module with life-
cycle approach linking an individual’s information 
through their disease course from TB infection (TBI) to 

disease to drug-resistance care cascade till they survive. 
This enabled users to enrol TPT beneficiaries including 
high-risk population, add TBI tests, trigger TPT-specific 
workflow, initiate TPT, dispense drugs, monitor adher-
ence and TPT completion. An interactive TPT dash-
board was also introduced in early 2022 to monitor the 
TPT care cascade till TPT outcomes, disaggregated by 
public/private sector, geography, turn-around times, 
drug dispensation and adverse drug reaction monitor-
ing.
Results/Impact: A policy of ‘digital-first-and-paper-sec-
ond’ envisaged in India’s national TPT guidelines has 
been implemented with introduction of Ni-kshay TPT 
module and dashboard that has data on >4.7 million en-
rolments, >0.15 million TB infection tests, >0.3 million 
put on TPT, >0.2 million TPT completion captured. 
The monitoring of care cascade was possible in >25,000 
health facilities and disaggregated through TPT dash-
board to prompt corrective actions at all levels.

Conclusions: TPT policy and Ni-kshay TPT mod-
ule cum dashboard has been a major milestone under 
NTEP. The information captured by health facilities 
serves for surveillance and monitoring the trend of TB 
infection care cascade across diverse geographies in In-
dia to accelerate ending TB.

OA50-593-17 The impact of hot-spot 
mapping on TB yield from community  
case-finding interventions: Experience  
from Nigeria 

C. Ogbudebe,1 B. Odume,1 O. Chukwuogo,1 
S. Gande,1 N. Debby,2 R. Eneogu,2 C. Anyaike,3 1KNCV 
Nigeria, Technical, Abuja, Nigeria, 2USAID Mission, TB/HIV, 
Abuja, Nigeria, 3Ministry of Health, National Tuberculosis, 
Leprosy and Buruli Ulcer Control Program, Abuja, Nigeria. 
e-mail: cogbudebe@yahoo.com

Background and challenges to implementation: In light 
of the high burden of tuberculosis (TB) in Nigeria and 
the urgency to improve case notification, innovative 
strategies to find the missing TB cases are highly need-
ed. However, questions remain about TB epidemiology, 
including how adaptation and targeting of response ef-
forts could improve case-finding, given ongoing trans-
mission, a high HIV burden, and other social and eco-
nomic factors.
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Intervention or response: The USAID-funded TB LON 
project led by KNCV Nigeria deployed an Early Warn-
ing Outbreak Recognition System (EWORS) to inform 
targeted community TB response for impactful case-
finding. EWORS used an advanced surveillance mecha-
nism to identify TB patients’ residences in clusters, en-
abling it to predict areas with elevated disease spread 
(hotspots) at the community level. TB screening activi-
ties were targeted at such hotspot locations. 
Trained community health workers conducted mass TB 
screening at EWORS-predicted hotspot locations. Pre-
sumptive TB cases identified were evaluated for TB us-
ing the GeneXpert instrument or Truenat. Confirmed 
TB cases were linked to treatment.
Results/Impact: From January to December 2022, 
EWORS identified 96 TB hotspot areas. Of the 114,935 
persons screened for TB in the hotspot areas, 10,594 
(9%) presumptive TB identified and 10,580 (100%) were 
further evaluated for TB using GeneXpert. 
All the 1,874 (17%) TB cases diagnosed were linked 
to treatment. The number needed to screen (NNS) to 
find TB was 61 persons, and the number needed to test 
(NNT) was 6 persons compared to the 152 and 13, re-
spectively, in the general population.
Conclusions: Active TB case-finding intervention con-
ducted in the TB hotspot areas yielded high TB cases. As 
the intervention showed good efficiency, this approach 
can be deployed on a large scale to improve TB case-
finding and is recommended for scale-up in Nigeria.

OA50-594-17 Impact of real-time  
surveillance system on programme 
efficiency: USAID TB-LON 3 Project 
experience 

M. Pedro,1 A. Agbaje,2 O. Daniel,3 
F. Murtala-Ibrahim,1 M. Toriola,1 R. Eneogu,4 
D. Nongo,4 O. Chijioke-Akaniro,5 S. Olorunju,1 
E. Olashore,6 C. Mensah,2 1Institute of Human 
Virology Nigeria, Strategic Information, Lagos, Nigeria, 
2Institute of Human Virology Nigeria, Office of the CEO, 
Abuja, Nigeria, 3Institute of Human Virology Nigeria, 
Prevention Care and Treatment, Lagos, Nigeria, 
4United States Agency for International Development, 
HIV/AIDS & TB Office, Abuja, Nigeria, 5National 
Tuberculosis Leprosy and Buruli Ulcer Control Program, 
Global Fund TB Grant Program Management Unit, Abuja, 
Nigeria, 6John Snow Inc, TBDIAH, Abuja, Nigeria. 
e-mail: mpedro@ihvnigeria.org

Background and challenges to implementation: Stake-
holders in the National TB Program have implemented 
several interventions to reach, treat, and cure TB cases. 
However, there is room for improvement in using the 
resulting implementation data for decision-making, 
policy-making, and corrective measures to enhance the 
effectiveness of these efforts. In Lagos, Ogun, Osun, and 
Oyo states of Nigeria, the USAID TB-LON 3 project en-
countered challenges due to poor reporting rates of sup-

ported sites and gaps in the reported TB cascade data. 
To address these issues, a real-time surveillance system 
was developed.
Intervention or response: In response to data use chal-
lenges, the Strategic Information unit of the USAID TB 
LON 3 project implemented by the Institute of Human 
Virology, Nigeria (IHVN) developed a real-time dash-
board using a Google form and populated sheets by 
field staff to capture relevant TB cascade indicators. The 
dashboard highlights efficiency levels in colors, from 
“green” as efficient to “amber” as above average, “yel-
low” as below average, and “red” as not efficient. 
It also displays weekly and biweekly achievements 
against their respective project targets across tubercu-
losis (TB) cascade and all project interventions. These 
reports were reviewed by the team every week and pre-
sented to the USAID team on a bi-weekly basis for pro-
gram review
Results/Impact: The dashboard availed the opportu-
nity to promptly identify implementation gaps, verify 
reporting completeness and prioritize interventions and 
strategies for improved program implementation effi-
ciency. Consequently, on average, the facility reporting 
rate improved from 56% to 98%, the evaluation rate im-
proved from 72% to 90%, and the treatment enrolment 
rate improved from 76% to 89%.

Conclusions: Real-time surveillance systems help to im-
prove project performance and swift decision-making. 
Consequently, resource utilization is optimized. The 
project developed a web-based application on Demo-
graphic Health Information System (DHIS) platform 
based on the same concept.

OA50-595-17 Information-based 
microplanning for enhancing TB  
case-finding and monitoring: experience 
from a community engagement initiative  
in Karnataka, India 

H. Sandeep,1 A. Sinha,1 R. Begum,1 K. Kumaraswamy,1 
P. Kumar,1 A. Kar,2 R. Ranjan,1 A. Goswami,3  
R. Swamickan,3 J.F. MunJattu,1 1Karnataka Health 
Promotion Trust, Tuberculosis, Bangalore, India, 
2Karnataka Health Promotion Trust, Monitoring and 
Evaluation, Bangalore, India, 3USAID, Program, Delhi, India. 
e-mail: karthikeyan.k@khpt.org

Background and challenges to implementation: Active 
community engagement is recognised by National Stra-
tegic Plan for Tuberculosis (2017-25). Enhanced TB case 
finding as part of community engagement initiative to 
achieve goal to ‘End TB’ by 2025 is being implemented 
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through USAID supported Breaking the Barriers (BTB) 
project, rolled out in Karnataka among key vulnerable 
populations. As the first step, in the project we conduct-
ed an extensive mapping exercise to identify vulnerable 
sites, community structures and prepared them for com-
munity engagement. In the initial phase of the project 
we learnt that outreach activities were not yielding de-
sired results.
Intervention or response: As a response, a bottom-up 
planning approach called ‘microplanning’, was done in 
Bangalore district, covering an urban metro population 
of 7,58,698 during July-September’21. Microplanning 
is a dynamic process, done on a quarterly basis using 
management information system, to categorize vulner-
able sites based on population coverage, performance of 
TB indicators and access to health system and prioritize 
its outreach activities to render support to the needi-
est. In this process, the high priority sites were identi-
fied, community-based leaders were supported through 
handholding meetings, perspective-building workshops. 
Also, the community-based leaders were supported to 
prioritize awareness campaigns, health camps, verbal 
screening, referrals of TB-presumptive and provide non-
medical support to persons with TB.
Results/Impact: After microplanning the active CS 
number went from 28% to above 80%, the proportion 
of the population screened went up to 74%, from 11% 
with corresponding enhancements in referrals, tests and 
diagnosis within 6 months’ time. (Figure 1).

Figure 1. Quarterwise trend of  TB case finding: Pre and 
post microplanning in Bangalore district, Karnataka, 
India.

Conclusions: Microplanning had supported in increas-
ing the engagement of community structures and en-
hanced TB case finding. In large-scale implementation, 
microplanning has a crucial role to improve and sustain 
community participation within the vulnerable popula-
tion.

OA50-596-17 Improving quality TB care 
through digital transformation in the Kyrgyz 
Republic 

T. Gubaev,1 B. Kyrbashov,2 I. Davlenbaev,1 
D. Mikhailov,1 S. Iliiazov,1 K. Basova,1 C. Villella,3 
1JSI, Cure Tuberculosis Project, Bishkek, Kyrgyzstan, 
2National Center for Pthisiology, Medical Information 
Systems, Bishkek, Kyrgyzstan, 3JSI, Center for Digital 
Health, Arlington, United States of America. 
e-mail: ksenia_basova@kg.jsi.com

Background and challenges to implementation: Accord-
ing to WHO, the Kyrgyz Republic has 130 cases of tu-
berculosis (TB) per 100,000. The USAID Cure Tubercu-
losis project, implemented by JSI, explores how patient-
centered information systems support improvements in 
TB services in the Kyrgyz Republic, to strengthen care 
quality, ensure treatment continuity, and reduce barriers 
to care. 
Prior to implementation one key barrier involved clini-
cians’ waiting more than two months to receive labora-
tory test results, making it difficult to initiate patients on 
the appropriate treatment.
Intervention or response: The project worked with the 
National TB Program to develop several electronic TB 
medical information systems to develop patient-level in-
formation systems including an electronic TB register, 
laboratory data management information system, phar-
macy module, electronic medical record, and treated 
cases payment verification system.
Results/Impact: The information systems create a lon-
gitudinal record of care across multiple organizations, 
allowing clinicians to provide more coordinated care. 
Aided by an improved sample transport system, the test-
ing turnaround time went from 90 days to as little as 
5 days, quickly kick-starting patients on TB treatment. 
Other improvements included the ability to provide 
more comprehensive case management. 
Outpatient providers and TB Concilia now have access 
to treatment provided in inpatient settings and other 
facilities, enabling them to use more comprehensive 
information in making decisions about the course of 
treatment, which reduces the risk for acquiring drug-
resistant TB.
Conclusions: 
The following approaches strengthened the information 
systems for improved use by clinicians and improved TB 
care quality:
• Digitized business processes allow for better TB care 
workflow and easy-to-access records.
• Data shared easily between government entities 
through integrated systems, reducing duplication of re-
cords.
• Seamlessly exchange data between systems and facili-
ties enabling faster information access. 
Future attempts to develop patient-level information 
systems for TB care should incorporate these approach-
es to maximize TB patient care benefits.
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OA50-597-17 Using spatial analysis of  
routine data through MATCH and 
AccessMod to inform sub-national TB 
programme planning in Lesotho 

R. Soothoane,1 L.B. Maama-Maime,1 M. van Gurp,2 
M. Semakula,2 A. Curtis,3 N. Ray,3 M.I. Bakker,2 
T.R. Letsie,1 P. Sello,1 K. Morienyane,1 M. Khetheng,1 
1Ministry of Health, National TB and Leprosy Program, 
Maseru, Lesotho, 2KIT Royal Tropical Institute, Global 
Health, Amsterdam, Netherlands, 3University of Geneva, 
Institute of Global Health, Geneva, Switzerland. 
e-mail: raletingthato@gmail.com

Background: According to WHO estimates, 14000 peo-
ple fell ill with TB in Lesotho in 2020, of whom only 
4624 were notified, leaving over 60% of estimated cases 
undetected by the national health system. The National 
Leprosy and TB programme (NLTP) identified various 
factors contributing to the low case detection and high 
mortality, including poor financial access to services, 
low health literacy but also under-identification of peo-
ple with presumptive TB by health care workers. 
A geo-epidemiological analysis using integrated 
MATCH and AccessMod approach was applied to ob-
tain a better understanding of areas where people with 
TB might be missed and to support subnational pro-
gram planning.
Design/Methods: We performed a descriptive spatial 
analysis based on facility level TB surveillance data, 
HIV prevalence survey data, TB prevalence survey data, 
publicly available subnational poverty estimates and 
various sources of geospatial data including land cover 
and road network data. Relevant indicators along the 
care cascade were mapped on community council level. 
Access to TB services within 30 and 60 minutes travel 
time were estimated with AccessMod using two differ-
ent travel scenario’s: horseback and walking. 
All outputs were jointly interpreted during a triangulation 
workshop to identify subnational gaps in TB program 
planning and prioritize areas for selected interventions.

Results: We identified a number of districts and commu-
nity councils where people with TB might be missed or 
not notified for one of the following reasons: 
1. Disruptions due to the COVID-19 pandemic, 
2. Low prevalence to notification ratio, 
3. Low spatial outliers. 

A number of community councils were prioritized for 
interventions aimed to improve TB screening, testing 
and diagnosis based on spatial patterns. Finally, recom-
mendations were made to optimize the location of Gen-
eXpert machines to shorten referral times.
Conclusions: Geo-epidemiological approaches, such as 
MATCH and AccessMod, support the planning of lo-
cally relevant activities and a more effective allocation 
of resources.

OA50-598-17 Inclusion of digital  
technologies to support TB treatment 
adherence under routine practice in Ukraine 

V. Kochanov,1 A. Bogdanov,1 O. Pavlova,1 
Y. Terleeva,2 O. Gnatko,2 O. Gvozdetska,3 
D. Levandovska,4 T. Barnard,5 K. Gamazina,1 
G. Dravniece,1 1PATH, Kyiv, Ukraine, 2Public Health 
Center of the MOH of Ukraine, TB Department, Kyiv, 
Ukraine, 3Public Health Center of the MOH of Ukraine, 
Project Management and International Cooperation 
Department, Kyiv, Ukraine, 4Cherkaska Oblast TB 
Dispensary, TB, Cherkasi, Ukraine, 5USAID, TB and 
Infectious Diseases, Kyiv, Ukraine. 
e-mail: vkochanov@path.org

Background and challenges to implementation: In 
Ukraine, the COVID-19 epidemic and health reform 
accelerated the demand for outpatient care. The burden 
of the war affected both patients and health care 
providers making it necessary to use more treatment 
observation options as an alternative to directly observed 
treatment (DOT).
Intervention or response: To ensure quality of care, 
STBCEU introduced DATs in 6 oblasts as additional 
treatment observation option. Smart pill boxes and 
video-observed treatment (VOT) with the use of the 
SureAdhere mobile app were included into routine 
practice. The USAID-funded Support TB Control Efforts 
in Ukraine Project (STBCEU) supplied TB facilities with 
smart pill boxes, trained health care providers on both 
DATs, introduced DAT standard operation procedures, 
and provided ongoing technical support.

Figure 1. Patient enrollment on DATs in 6 oblasts of  
Ukraine (2022-2023)
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Results/Impact: Since April 2022, 737 TB patients have 
used DATs during their treatment (719 on smart pill 
boxes; 18 on VOT). In March, 421 patients (including 
170 DR-TB) continued DAT-supported treatment; 225 
TB patients (including 26 DR-TB) have successfully 
completed treatment; and 31 patients had unfavorable 
outcomes. The average treatment adherence rate was 
88.9% for all oblasts based on the platform data.
Conclusions: STBCEU’s DAT intervention has helped to 
ensure people-centered TB care by offering an addition-
al method for supervision of TB patients which provid-
ed real-time adherence data while allowing patients to 
engage in their routine lives. SureAdhere app was not as 
widely used by health care providers as a tool for VOT 
arrangement, as they preferred to continue VOT prac-
tices previously included in the standard of care.

OA51 Rapid tests for all TB cases 

OA51-599-17 Next-generation  
sequencing-based TB diagnostics 

A. Golubov,1 N. Takenov,2 D. Sinitski,3 
L. Chingissova,4 B. Toxanbayeva,5 D. Kosimova,5 
M. Adenov,6 H. Hoffmann,3,7 U. Antonenka,3 
1Institute of Microbiology and Laboratory Medicine, 
IML red GmbH, Research and Development, 
Gauting, Germany, 2National Scientific Center of 
Phthisiopulmonology, Diagnostics, Almaty, Kazakhstan, 
3Institute of Microbiology and Laboratory Medicine, 
IML red GmbH, Gauting, Germany, 4National Scientific 
Center of Phthisiopulmonology, NRL, Almaty, Kazakhstan, 
5USAID ETICA, USAID ETICA, Almaty, Kazakhstan, 
6National Scientific Center of Phthisiopulmonology, 
National Scientific Center of Phthisiopulmonology, 
Almaty, Kazakhstan, 7SYNLAB Gauting, SYNLAB MVZ 
Dachau GmbH, Gauting, Germany. 
e-mail: a.golubov@imlred.de

Background and challenges to implementation: The 
commercial availability of numerous Next-Generation 
Sequencing (NGS)-platforms poses challenges to clini-
cal laboratories to choose the best solution. We summa-
rize our comparison of Illumina (MiniSeq MiSeq), Min-
ION (Oxford Nanopore Technologies, ONT), WGS, 
and tNGS in all possible combinations under the condi-
tions of middle- and high-income countries. We have all 
implemented the technologies in-house (SRL Gauting) 
and at the NRL in Almaty, Kazakhstan. Furthermore, 
we compared different software packages for bioinfor-
matics and report generation.
Intervention or response: For WGS on Illumina plat-
forms, we prepared libraries with Nextera XT (FC-
131-1096, Illumina), for ONT with Rapid Barcoding 
96 (SQK-RBK110.96, ONT). For tNGS on Illumina, 
we prepared libraries using Deeplex® Myc-TB (Geno-

screen), and for tNGS on MinION the ONT-CUST-
KIT/SQK-RBK110.96. Sequencing platforms and NGS 
types were evaluated with regard to their capital invest-
ment, required infrastructure, operation costs, mainte-
nance, sequencing capacity per run, availability of free 
and user-friendly bioinformatics software, capacity 
building, supervision, and M&E.
Results/Impact: Based on our evaluation study and ex-
perience, we recommend to use the NGS platform/as-
say that is most appropriate for the workload and goals 
of diagnostic routine, surveillance, and clinical research 
planned to be performed. 
The Illumina platform, coupled with the Deeplex tNGS 
kit, shows best performance with high-throughput, i.e. 
particularly large numbers of tests, provided that main-
tenance of equipment is assured that is quite costly. 
The MinION requires the lowest seed capital, zero 
maintenance, and the shortest NGS libraries prepara-
tion time. Capacity building is similarly intense with 
both solutions.
Conclusions: The course should be set based on the 
number of tests that shall be performed and on available 
budget. When investment and long-term maintenance 
can be afforded, Illumina MiniSeq or MiSeq is an option 
for high throughput labs. For lower numbers of tests un-
der resource-limited conditions, ONT provides optimal 
solutions. Special considerations should be given to the 
proper choice of data analysis software.

OA51-600-17 High TB case notification 
through improved use of GeneXpert testing 
in Ethiopia 

E. Mengesha,1 K.E. Ali,2 T. Asmamaw,3 A. Alem,2 
D. Teshome,4 E. Degu,5 J. Seid,6 T. Abajebal,2 
G. Tibesso,7 A. Bekele,6 A. Gebre Yohannes,8 
A. Nyaruhirira,9 1KNCV TB Plus Foundation, USAID 
Eliminate TB Laboratory Department, Addis Ababa, 
Ethiopia, 2MSH, USAID Eliminate TB Laboratory, Addis 
Ababa, Ethiopia, 3KNCV TB Plus Foundation, USAID 
Eliminate TB Laboratory, Bahir Dar, Ethiopia, 4KNCV 
TB Plus Foundation, USAID Eliminate TB Laboratory 
Department, Hawassa, Ethiopia, 5Management Science 
for Health, USAID Eliminate TB Laboratory, Hawassa, 
Ethiopia, 6Management Science for Health, USAID 
Eliminate TB Laboratory, Addis Ababa, Ethiopia, 
7Management Science for Health, Laboratory, Addis 
Ababa, Ethiopia, 8KNCV TB Plus Foundation, USAID 
Eliminate TB, Addis Ababa, Ethiopia, 9Management 
Science for Health, Laboratory, South Africa, South Africa. 
e-mail: endalemengesha@gmail.com

Background and challenges to implementation: Gen-
eXpert is a molecular diagnostic test that detects the 
genetic material for Mycobacterium tuberculosis and 
associated rifampicin resistance (RR). It has been un-
derutilized, starting from the advent of the COVID-19 
pandemic to September 2022. In high TB-burden coun-
tries like Ethiopia, underutilization of existing GeneX-
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pert machines means that presumptive TB cases must be 
diagnosed by clinical judgment and less sensitive tests, 
which impacts case notification.
Intervention or response: An optimization plan was de-
veloped and implemented across 140 GeneXpert sites. 
A total of 842 non-GeneXpert sites were networked 
for specimen referral and result delivery by official tele-
gram. Clinicians from 140 sites attended the “Xpert for 
all” sensitization workshop, and job aids were printed 
and distributed to increase awareness and demand. Sup-
ply was monitored from the central hub to facility level, 
and regular and intensive technical support to GeneX-
pert sites was performed by regional and zonal USAID 
Eliminate TB staff. Implementation was monitored 
through data collection from 140 GeneXpert sites ev-
ery month through LabXpert and GxAlert connectivity 
solutions and verified from health facilities’ GeneXpert 
registration book and by exporting performance data 
from GeneXpert software. Data was double-entered and 
analyzed using SPSS.
Results/Impact: Increased GeneXpert utilization from 
64.8% (49,947) to 81.6% (71,467); the number of bacte-
riologically confirmed cases from 4,538 to 6,700; and a 
number of RR cases from 161 to 250. An interventions 
package was developed and implemented and was easy 
and cost-effective to integrate with the existing system.
Conclusions: Targeted implementation of intervention 
packages for optimized GeneXpert utilization increased 
TB case notification significantly. Improved specimen 
referral networking and result delivery, clinician sensiti-
zation, job aid distribution, and regular supportive su-
pervision are key elements for the optimization of Gen-
eXpert utilization.

OA51-601-17 Task shifting of Xpert Ultra 
testing to nurses for improved access to 
childhood TB diagnosis in primary health 
centres and faster testing in paediatric wards 

E. Ngu,1 E. Manhiça,2 M. N’Guessan,3 S. Yin,4 
R. Kaitano,5 K. Kasakwa,6 J. Mugisha,7 B. Joshi,8 
B. Bhatta,8 T. Ouassa,9 M. Lounnas,10 M. Bonnet,11 
TB-Speed Study Group 1University de Montpellier, 
IRD, INSERM and Centre Pasteur Cameroon, TransVIH-
MI, Yaoundé, Cameroon, 2Instituto Nacional de Saúde, 
Labaoratory, Maputo, Mozambique, 3Centre Hospitalier 
Universitaire de Treichville CHU-T), Mycobacteriology 
Unit / CeDReS, Abidjan, Côte d’Ivoire, 4Institut Pasteur 
du Cambodge, Epdiemiology and Public health, Phnom 
Penh, Cambodia, 5Epicentre Mbarara Research Centre, 
Laboratory, Mbarara, Uganda, 6University Teaching 
Hospital, Pathology and Microbiology, Lusaka, Zambia, 
7Solthis, Medical Department, Freetown, Sierra Leone, 
8University of Bordeaux, National Institute for Health and 
Medical Research (INSERM) UMR 1219, Research Institute 
for Sustainable Development (IRD) EMR 271, Bordeaux 
Population Health Centre, Bordeaux, France, 9University 
Hospital of Treichville, CeDReS, Abidjan, Côte d’Ivoire, 
10Institut de Recherche pour le Developpement (IRD), 
MIVEGEC, Montpellier, France, 11University Montpellier, 
Institut de Recherche pour le Developpement (IRD), 
INSERM, TransVIH-MI, Montpellier, France. 
e-mail: edenngu@gmail.com

Background: Task shifting of Xpert Ultra testing from 
laboratory technicians to nurses in Primary Health Cen-
ters (PHC) and pediatric wards could increase access to 
rapid molecular testing for tuberculosis (TB) diagnosis 
and ensure rapid results for hospitalized patients. 
We assessed the detection yield and feasibility of Ultra 
testing on nasopharyngeal aspirate (NPA) by nurses and 
laboratory technicians in children with presumptive TB 
at PHCs and in hospitalized children with severe pneu-
monia within the TB-Speed project in seven countries.
Design/Methods: Of 23 PHCs and 15 pediatric wards, 
9 and 4 respectively had trained nurses perform Ultra us-
ing the battery-operated GeneXpert Edge. We assessed 
the proportion of samples tested, TB detected, invalid 
results and turnaround time between sample reception 
and result and between sample collection and result de-
livery to clinicians. External Quality Assessment (EQA) 
was conducted using proficiency testing on two panels. 
We documented nurses’ experiences and perceptions 
using self-administered questionnaire and during indi-
vidual interviews.
Results: Ultra results were valid in 244/253 (96.4%) and 
250/258 (96.9%) tests for nurses at PHC and hospital 
wards versus 880/895 (98.3%) and 867/874 (99.3%) for 
laboratory technicians, respectively. Testing time was 
close between nurses and laboratory technicians at PHC, 
and test delivery time was shorter for nurses at pediatric 
wards (Table). Low EQA results (<85%) by nurses were 
mostly due to processing errors (17/22). In-ward nurses 
reported technical difficulties during the procedure in 
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18/155 (11.6%) questionnaires. PHC nurses appreciated 
the value of Xpert in their facility but underlined the is-
sue of time consumption and risk of errors due to few 
samples.

Primary health centers Reference hospitals

Nurse
(9 sites)

Laboratory 
technicians

(14 sites)

P 
value

In-ward 
nurse

(4 sites)

Laboratory 
technicians

(11 sites)

P 
value

Samples received, N 254 897 NA 258 874 NA

Samples tested, n (%) 253 
(99.6) 895 (99.8) 0.637 258 (100) 874 (100) NA

MTB detected, n (%) 2 (0.8) 3 (0.3) 0.348 1 (0.4) 20 (2.3) 0.047

MTB not detected, 
n (%)

242 
(95.7) 877 (98.0) 0.037 249 (96.5) 847 (96.9) 0.748

Invalid/Error, n (%) 9 (3.6) 11 (1.2) 0.012 8 (3.1) 7 (0.8) 0.005

TAT (sample reception 
to test results) – hours, 
median [interquartile 
range, IQR]

1.13 
[1.08; 
1.79]

1.10 [1.07; 
1.45] <0.001 NA NA NA

TAT (sample collection 
to result delivery)–
hours, median [IQR]

NA NA NA 1.95 [1.5; 
2.87]

2.87 [1.97; 
4.81] <0.0001

External quality 
assurance (EQA) 
results

3 sites 
with 
EQA 
>90% 
and 6 
with 
EQA 
<85%

11 sites with 
EQA >90% 
and 3 with 
EQA <85%

NA

3 sites 
with EQA 
results: 2 
with EQA 

>90% 
and 1 

with EQA 
85-90%

10 sites with 
EQA >90% 
and 1 with 
EQA 85-

90%

NA

Not applicable (NA)

Table. Yield and feasibility of  Xpert between nurses 
and laboratory technicians

Conclusions: Task shifting of Xpert Ultra testing to 
nurses can be feasible. High number of processing er-
rors may be due to overwhelmed PHC nurses and lack 
of practice, highlighting the importance of training and 
supervision.

OA51-602-17 Improving the use,  
optimisation and turnaround time for 
modular replacement of GeneXpert 
platforms: the experience from Kaduna 
State, North West Nigeria 

D. Hananiya,1 C. Ugwu,2 S. Idris,3 E. Christopher,3 
P. Ajiboye,4 T. Panda,5 E. Emeka,6 O.C. Akaniro,6 
M. Onoh,7 O.A. Fadare,8 1World Health Organization, 
UCN Cluster/Field Presence, Minna, Nigeria, 2LIGHT 
Consortium ECR, Liverpool School of Tropical Medicine, 
UK & Zankli Research Centre, Clinical Sciences, Liverpool, 
United Kingdom of Great Britain and Northern Ireland, 
3Kaduna State Ministry Of Health, Public Health 
Department, Kaduna, Nigeria, 4KNCV Tuberculosis 
Foundation, Cepheid Project, Abuja, Nigeria, 5KNCV 
Tuberculosis Foundation, Cepheid Project, Kano, Nigeria, 
6Federal Ministry of Health, Department of Public Health, 
National TB and Leprosy Control Programme, Abuja, 
Nigeria, 7World Health Organization, UCN Cluster/Field 
Presence, Kaduna, Nigeria, 8World Health Organization, 
UCN Cluster/Field Presence, Abuja, Nigeria. 
e-mail: drhananiya@gmail.com

Background and challenges to implementation: In 2016, 
Nigeria adopted the WHO-recommended rapid molec-
ular diagnostic test for Tuberculosis using GeneXpert as 
first-line diagnostic test for TB. Despite support for its 
use, the GeneXpert platforms were fraught with system-
ic and operational challenges. Frequent modular failures 
coupled with long delays in replacement of faulty mod-
ules hampered the achievement of the full testing poten-
tials of machines in various parts of the country includ-
ing Kaduna state. The state TB program embarked on 
a multi-stakeholder Laboratory systems strengthening 
strategy aimed at improving the TAT for supply and re-
placement of faulty GeneXpert modules.
Intervention or response: As part of a five-year qual-
ity improvement strategy embarked upon between 
2018 and 2022, all Laboratory focal persons from the 
20 Gene Xpert sites were progressively trained on reg-
ular machine maintenance, generation of mandatory 
documents for faulty modules, and replacement of such 
modules. KNCV/Cepheid and NTBLCP supported to 
develop clear SOPs for these tasks as well as strict main-
tenance of minimum Xpert cartridge stock balance and 
adequate forecasting. Following high level advocacy, the 
Kaduna state government and Global Fund installed so-
lar-powered back-up for all sites and procured 15 addi-
tional GeneXpert machines with 10 installed in mobile 
diagnostic trucks.
Results/Impact: Significant improvement in the re-
sponse time whenever faulty modules is reported from 
an average of 20 - 30 days or beyond in 2017 to between 
7-14 days from the time mandatory documents were 
generated and submitted in 2022. TAT for results im-
proved from 2-4 weeks to 24-72 hours in 2017 and 2022 
respectively. A steady increase in proportion of persons 
with presumptive TB tested using gene Xpert from 44% 
in 2017 to 72% in 2022 is reported.
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Conclusions: Consistent engagement with the govern-
ment at all levels, representatives of Cepheid, capacity 
building of the end users, power backup contributed to 
a significant reduction in equipment down-time with 
overall strengthening of the Laboratory capacity.

OA51-603-17 Increased sensitivity of 
molecular TB diagnostic assays: the 
importance of good laboratory practice in 
minimising contamination 

P. Marokane,1 M. Radebe,1 S. Ndlovu,1 L. Scott,2 
W. Stevens,2 P. Da Silva,1 1National Health Laboratory 
Service, National Priority Programme, Johannesburg, 
South Africa, 2University of the Witwatersrand, 
Johannesburg, Wits Diagnostic Innovation Hub, 
Johannesburg, South Africa. 
e-mail: puleng.marokane@nhls.ac.za

Background and challenges to implementation: South 
Africa transitioned to Xpert® MTB/RIF Ultra (Ultra) 
as the screening molecular test for detecting Mycobac-
terium tuberculosis complex (MTBC) in 2017 due to its 
improved sensitivity. Ultra provides an additional result 
category ‘MTBC trace detected’ (‘trace’) representing 
the lowest detectable amount of genetic material. 
Of 10.4 million Ultra tests performed since 2017, 1.5% 
reported ‘trace’. Programmatic monitoring using the 
centralised laboratory information system and Cephe-
id’s C360 remote-monitoring software determined pro-
vincial ‘trace’ baseline-trends with Western Cape report-
ing the highest (~2%) and KwaZulu-Natal province, the 
lowest (~1%). However, in October 2020, Mpumalanga 
province reported ‘trace’ rates >2%.
Intervention or response: Within Mpumalanga, a single 
laboratory was identified as the main contributor to the 
provincial rise in ‘trace’ rates, >4%. Further analysis of 
testing sequence isolated the majority of MTBC-detect-
ed and ‘trace’-results to sequential batches processed 
between 04h00-07h00, on specific days, suggesting con-
tamination events. 
Analysis of the laboratory’s External Quality Assurance 
(EQA) performance records demonstrated three EQA-
specimens where expected result ‘MTBC-not detected’ 
had been reported incorrectly as either ‘trace’ or ‘MT-
BC-detected’. Onsite visits were conducted to observe 
the laboratory’s testing procedures/workflows. Type of 
specimen jar in-use, spillages, single-use buffers applied 
to multiple specimens, increased workload, multitask-
ing across diagnostic benches and staffing constraints 
were identified as contributing factors to the surge in 
likely false ‘trace’ results.
Results/Impact: Good laboratory practice (GLP) was 
reinforced through retraining, workflows adjusted, staff-
ing constraints addressed and daily review of all ‘trace’ 
and MTBC-detected results implemented. With con-
tinued reinforcement of interventions, the laboratory’s 
‘trace’ and consequently provincial rates returned to ex-
pected levels.

Conclusions: Despite Ultra being marketed as a closed-
system that minimizes cross-contamination, with its 
higher sensitivity, non-adherence to GLP may lead to 
false ‘trace’ results directly impacting patient care and 
clinical management. Centralised monitoring of trends 
allows for implementation of real-time interventions to 
further minimise false-positive results.

OA51-604-17 Comparing TrueNat and 
GeneXpert results from the same patients  
to determine concordance rate 

C. Onwuteaka,1 I. Okon,2 V. Asuquo,1 N. Nwokoye,3 
1KNCV Nigeria, Technical, Calabar, Nigeria, 2Delta State 
University Teaching Hospital, Radiology, Warri, Nigeria, 
3KNCV Nigeria, Laboratory, Abuja, Nigeria. 
e-mail: calmcynthia@yahoo.com

Background: KNCV through USAID funding intro-
duced the use of the Portable Digital xray (PDX) ma-
chine for TB screening in communities. In Cross River, 
PDX has been used to conduct screening especially in 
hard to reach communities where there is very limited 
access to health care. The proportion of clinically diag-
nosed cases is expected to be around 50%. Clinical Diag-
nosis in Cross River was at 86% in May 2022 and 100% 
in June 2022. Low bacteriologic diagnosis prompted the 
need to verify results from the Truenat machine used for 
bacteriological evaluation.
This study compared results derived from the Truenat 
diagnostic machines with genexpert results from same 
patients to determine concordance rate
Design/Methods: This was a quantitative study con-
ducted between 1st of July and 31st of July 2022. Two 
sputum samples were collected from each presumptive 
client identified from PDX screening. One was sent for 
Genexpert and the other for Truenat testing. To elimi-
nate bias, the two sputum specimens were randomized 
by a toss of a coin to either be used for GeneXpert or 
Truenat. Samples were transported to laboratories ac-
cordingly.

Number of 
persons 

Screened

Number of 
presumptive 

TB cases 
identified

Number of 
presumptive 

TB cases that 
could produce 2 
sputum samples

Number of 
presumptive TB 
cases sent for 

testing

Number of 
positive TB cases 

diagnosed

1238 72 40 Genexpert Truenat Genexpert Truenat

40 40 3  3

Results: 1238 clients were screened and 72 presumptive 
TB cases were identified. 8 patients were unable to pro-
duce any sputum and 24 others could produce only 1 
sputum sample hence they were excluded from the study.
Of the eligible 40 patients, parallel testing was done 
using both genexpert and the Truenat machine and 3 
TB cases were diagnosed by both diagnostic machines 
(Genexpert and Truenat simultaneously) in the same 
samples.
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Conclusions: Findings from this study have demonstrat-
ed that the TB positivity rate from Truenat and Gen-
eXpert machines are similar implying that Truenat has 
capacity to correctly detect TB from Sputum Specimens 
Other reasons for low TB yield from community active 
case finding in Cross river should be explored.

OA51-605-17 Improving efficiency of the TB 
screening cascade: utility of a one-stop shop 
for TB diagnosis in the community 

O. Chukwuogo,1 B. Odume,1 C. Ogbudebe,1 
N. Nwokoye,1 M. Sheshi,1 D. Nongo,2 R. Eneogu,2 
E. Ubochioma,3 1KNCV Nigeria, Program, Abuja, 
Nigeria, 2USAID Nigeria, HIV/AIDS & TB, Abuja, 
Nigeria, 3National Tuberculosis and Leprosy Control 
Program, Program, Abuja, Nigeria. 
e-mail: ochukwuogo@kncvnigeria.org

Background and challenges to implementation: Nigeria 
ranks 6th among the high burden countries for TB with 
an estimated incidence of 219/100,000 and accounts for 
6.3% of the gap of unidentified TB cases globally. One 
major reason for the gap between notified and estimated 
cases is under diagnosis. 
To address this, KNCV Nigeria on the USAID-funded 
TB LON 1 and 2 project introduced a one stop shop for 
TB screening and diagnosis in the community.
Intervention or response: Piloted during the world TB 
day celebration in 2022 and subsequent scale up to all 
14 states of implementation, KNCV Nigeria deployed 
mobile teams for community outreaches in identified 
TB hotspots. A molecular WHO-recommended rapid 
diagnostic (mWRD) platform- TB LAMP or Truenat 
was coupled to a specially configured tricycle. The mo-
bile teams screened for TB using WHO four Symptom 
Screening (W4SS). All identified presumptive TB had on-
site testing of samples collected. All diagnosed TB cases 
were then linked to TB treatment. Data was analyzed 
using the TB Screening efficiency cascade and findings 
compared to outreaches conducted without on-the-spot 
TB diagnosis with mWRD.

Figure. Improvement in community TB screening 
cascade.

Results/Impact: Compared to the period prior to inter-
vention, Screening coverage -proportion screened out of 
the total attendees improved from 80% to 95% (35% in-

crease). Presumptive TB yield -proportion of Presump-
tive TB identified out of the number screened increased 
from 4% to 7% (75% increase); Evaluation rate- pro-
portion of presumptive TB identified successfully test-
ed increased from 65% to 99% (52% increase), Turn-
around time for test results was same day compared 3 
days or more, TB yield -proportion that tested positive 
for TB increased from 3% to 7% (133% increase in TB 
yield); Treatment Enrollment rate increased from 65% 
-90% (38% increase).
Conclusions: Having a diagnostic platform to test iden-
tified presumptive TB on-site during community screen-
ing improves the efficiency of the TB screening cascade.

OA51-606-17 Pre-treatment attrition after 
rifampicin-resistant TB diagnosis with 
Xpert MTB/RIF and/or Ultra in high-burden 
countries: a systematic review 

C.G. Jouego,1,2,3,4 T. Gils,2,5 T. Decroo,2,6 1Cameroon 
National Tuberculosis Program (NTP), Case management, 
training and research unit, Yaoundé, Cameroon, 2Institute 
of Tropical Medicine, Department of Clinical Sciences, Unit 
of HIV and Tuberculosis, Antwerp, Belgium, 3University of 
Yaoundé 1, Biotechnology centre, Molecular Diagnostic 
and Research Group, Yaoundé, Cameroon, 4Catholic 
University of Leuven, Laboratory of Clinical Microbiology, 
Department of Microbiology, Immunology and 
Transplantation, Leuven, Belgium, 5University of Antwerp, 
Global Health Institute, Antwerp, Belgium, 6Research 
Foundation Flanders, Research, Antwerp, Belgium. 
e-mail: jouego.christelle@gmail.com

Background: With the introduction of rapid molecular 
testing for rifampicin-resistant tuberculosis (RR-TB), 
such as Xpert (MTB/RIF or Ultra), pre-treatment attri-
tion should be minimal. However, no previous review 
summarized pre-treatment attrition after RR-TB diag-
nosis using Xpert in high burden countries.
Design/Methods: Medline, Web of Science and EM-
BASE were searched for studies published between 
January 2011 and June 2022 reporting original data on 
RR-TB diagnosis using Xpert MTB/RIF and treatment 
initiation. Two researchers screened and extracted data 
on the proportion of RR-TB patients who did not ini-
tiate treatment (due to pre-treatment loss to follow up 
or mortality). We assessed heterogeneity and calculated 
a pooled estimate with random effect meta-analysis in 
STATA. A modified Newcastle-Ottawa scale and Co-
chrane tool were used to assess study quality.
Results: Thirty-three eligible studies (19 from Africa, 13 
from Asia, one from Latin America and one from Eu-
rope) were included out of 2509 identified. Seventeen 
studies were retrospective, 14 were prospective cohorts, 
and two were randomized clinical trials. 
The estimated pooled proportion of pre-treatment at-
trition was 17% (95% confidence interval (CI): 11-
25%,I^2=98.54%, p=0.00) overall, 9% (95%CI:6-12, 
I^2=59.25%, p=0.00) in 13 studies using only active 
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case-finding versus 24% (95%CI:14-34, I^2=98.91%, 
p=0.00) in 20 studies using passive case finding (in-be-
tween group heterogeneity p=0.001). Twenty-four, four 
and tree studies were rates respectively of fair, good, and 
poor quality among the cohort studies. Both trials in-
cluded were rated of fair quality.

Figure. Prisma flow chart.

Conclusions: Pre-treatment attrition after RR-TB di-
agnosis on Xpert MTB/RIF was common in studies in-
cluded and lower when using active case finding. How-
ever, studies were heterogenous and of limited quality 
overall. This study highlights the importance of actively 
reporting outcomes of all patients diagnosed with RR-
TB using Xpert MTB/RIF.

OA52 TB treatment: regimen, tools for 
monitoring and outcome 

OA52-607-17 Retreatment with new  
anti-tuberculosis drugs is associated with 
worse clinical outcomes in patients receiving 
treatment with combined bedaquiline- and 
delamanid- containing regimens 

L. Mikiashvili,1 R. Kempker,2 T. Chakhaia,3 
N. Bablishvili,4 Z. Avaliani,5 N. Lomtadze,6,7,8 
M. Schechter,2 M. Kipiani,9,7,8 1National Center for 
Tuberculosis and Lung Diseases, Department of DR-TB, 
Tbilisi, Georgia, 2Emory University School of Medicine, 
Division of Infectious Disease, Atlanta, United States of 
America, 3Georgia State University, School of Public 
Health, Atlanta, United States of America, 4National 
Center for Tuberculosis and Lung Diseases, NRL, Tbilisi, 
Georgia, 5National Center for Tuberculosis and Lung 
Diseases, NCTLD, Tbilisi, Georgia, 6National Center for 
Tuberculosis and Lung Diseases, Surveillance and Strategic 
Planning Department, Tbilisi, Georgia, 7David Tvildiani 
Medical University, Medical Department, Tbilisi, Georgia, 
8The University of Georgia, Medical Department, Tbilisi, 
Georgia, 9National Center for Tuberculosis and Lung 
Diseases, Research Unit, Tbilisi, Georgia. 
e-mail: nlomtadze@gmail.com

Background: Data on patients with drug-resistant tu-
berculosis who are retreated with new anti-tuberculosis 
drugs: bedaquiline, delamanid, linezolid, and clofazi-
mine are limited. We sought to evaluate the efficacy and 
safety of regimens combining bedaquiline and delama-
nid and compare the outcomes between persons with 
and without a history of new drugs exposure.
Design/Methods: A retrospective cohort study was con-
ducted among patients with pulmonary drug-resistant 
tuberculosis who received bedaquiline and delamanid 
combination in Georgia between 2017 to 2020 as a part 
of salvage regimens in programmatic settings.
Results: Overall, 106 mostly male (75%) patients with 
a median age of 39 years received bedaquiline and dela-
manid concurrently. Among them, 39 (37%) had prior 
exposure to new drugs with higher rates of baseline 
resistance compared to those without exposure to new 
drugs (bedaquiline 15% vs 2%, linezolid 25% vs 16%). 
Sputum culture conversion (SCC) rates among patients 
with and without prior new drugs exposure were 64% 
vs 96%, respectively and the median (IQR) time to SCC 
was 62.0 (33.0-110.0) vs 36.0 (21.0-67.0) days. Among pa-
tients exposed and not exposed to new drugs, favorable 
outcome rates were 41% and 79% respectively (p<.001). 
Out of 39 patients with a history of new drugs use, 8 
(21%) developed acquired bedaquiline resistance during 
or after treatment, and 3(8%) developed resistance to 
delamanid. No patients without prior exposure to new 
drugs acquired drug resistance. There were no significant 
differences in adverse events between the two groups of 
patients and QTc prolongation (>500 ms) was rare (3%).
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Conclusions: Prior exposure to new anti-tuberculosis 
drugs was associated with worse clinical outcomes and 
acquired drug resistance. Rapid tests for new drugs, nov-
el drugs and regimens are needed to improve outcomes 
in this important population.

OA52-609-17 Risk of the emergence of 
rifampicin-resistant TB after incomplete  
first-line treatment 

G. Dupuis,1 M. Dolynska,2 S. Chiang,3,4 
C.R. Horsburgh Jr,5 H.R. Stagg,6 N. Rybak,7 
V. Petrenko,8 I. Terleieva,9 H. Jenkins,1 1Boston 
University School of Public Health, Biostatistics, 
Boston, United States of America, 2NGO, Infection 
Control, Kyiv, Ukraine, 3Warren Alpert Medical School 
of Brown University, Department of Pediatrics, 
Providence, United States of America, 4Rhode Island 
Hospital, Center for International Health Research, 
Providence, United States of America, 5Boston University 
School of Public Health, Department of Global Health, 
Boston, United States of America, 6London School of 
Hygiene & Tropical Medicine, Department of Infectious 
Disease Epidemiology, London, United Kingdom of 
Great Britain and Northern Ireland, 7Warren Alpert 
Medical School of Brown University, Department 
of Medicine, Providence, United States of America, 
8Bogomolets National Medical University, Department 
of Phthisiology and Pulmonology, Kyiv, Ukraine, 
9Ministry of Health, Public Health Center, Kyiv, Ukraine. 
e-mail: gdupuis@bu.edu

Background and challenges to implementation: Drug-
resistant tuberculosis can emerge during tuberculosis 
treatment. However, the risk of resistance emergence 
and its relationship with incomplete treatment (loss to 
follow-up) have not been well characterized.
Intervention or response: We carried out a cohort study 
using tuberculosis surveillance data from Ukraine, Janu-
ary 2015 – November 2018, to identify people initially 
diagnosed with rifampicin-susceptible tuberculosis (RS-
TB) and a treatment outcome of lost to follow-up or 
successful treatment. 
We did two analyses: 
1. A logistic regression to estimate the association be-
tween recurrence (defined as being diagnosed with TB 
again within 18 months of initial diagnosis) among 
these patients and incomplete treatment, and; 
2. Among patients that experienced recurrence, a logis-
tic regression to estimate the association between rifam-
picin-resistant tuberculosis (RR-TB) at recurrence and 
incomplete treatment.
Results/Impact: We included 30,053 RS-TB episodes, of 
which 1,166 (3.9%) had a recurrence within 18 months; 
of those, 254/1,166 (21.8%) had RR-TB on recurrence. 
Odds of recurrence decreased with increasing length of 
treatment (e.g. odds of recurrence following 3-4 months 
of treatment was 30% lower [95% CI: 1-50% lower] ver-
sus with <1 month of treatment (Figure 1a). For people 
who experienced a recurrence, odds of RR-TB diagno-

sis at recurrence increased with increasing amounts of 
treatment received (e.g. OR=2.28 [95% CI 0.99, 5.68] 
following 3-4 months of treatment versus <1 month of 
treatment); odds for those with 5-6 months of treatment 
then dropped to being similar to those with less than 
one month of treatment (Figure 1b).

Figure 1. 

Conclusions: Failure to complete the intended course of 
treatment is a major risk factor for recurrence and the 
emergence of drug resistance. These results indicate that 
the continuation phase of treatment needs to be careful-
ly monitored and special attention paid to finding and 
returning to care those who are lost to follow-up.

OA52-610-17 Understanding self-adaptive 
behaviours and practices of people with 
drug-resistant TB to cope with drug side 
effects: findings from a qualitative positive 
deviance study in South India 

K. Kumaraswamy,1,1 K. Nagarajan,2 V. Panibatla,3 
A. Singarajipura,4 R. Adepu,5 J. Munjattu,1 
S. Sellapan,2 J. Basha,2 A. Goswami,6 R. Swamickan,7 
R. Begum,1 1KHPT, Tuberculosis, Bangalore, India, 
2Indian Council of Medical Research –National Institute 
for Research in Tuberculosis, Department of Social and 
Behavioral Research, Chennai, India, 3TB ALERT India, 
Tuberculosis, Hyderabad, India, 4National TB Elimination 
Programme (NTEP), Tuberculosis, Bangalore, India, 
5National TB Elimination Programme (NTEP), 
Tuberculosis, Hyderabad, India, 6USAID/India Office, 
Health, New Delhi, India, 7USAID/India, Tuberculosis 
and Infectious Diseases, New Delhi, India. 
e-mail: rehana.begum@khpt.org

Background and challenges to implementation: Despite 
introduction of newer and shorter regimens, treatment 
for drug- resistance tuberculosis (DR-TB) remains chal-
lenging in terms of pill burden and side effects associ-
ated with it. 
Understanding self-adaptive behaviors and practices of 
persons affected by DR-TB in overcoming drug side-
effects could be useful for advising other persons with 
TB (PwTB).
Intervention or response: This qualitative study was 
conducted under USAID supported Breaking the Barri-
ers project between 2019-2022 in Hyderabad and Ben-
galuru of Telangana Karnataka States of South India. 
Criterion sampling was used to recruit positively devi-
ant adult DR-TB PwTBs (n=20) who completed DR-TB 
treatment with maximum adherence (< 2 days of missed 
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drug intake), along with their family caregivers (n=20). 
Semi structured interviews in local language inquired 
about practices, behaviours, which enabled coping of 
DR-TB drug side effects. Thematic analysis using induc-
tive approach was used for data analysis.
Results/Impact: Themes explanatory of self-adaptive 
behaviours and practices of DR-TB person’s in mitigat-
ing pill and injection side-effects were identified, include: 
1. Using adjuvants and special nutritional diets to im-
prove pill palatability, suppress gastric intolerance and 
withstand power of pills 
2. Staggered pill consumption based on its size and per-
ceived power 
3. Adapting a daily fixed routine for pill consumption to 
normalize drug intake 
4. Home-made topical application for mitigating injec-
tion pain 
5. Planning convenient timings and place for injection 
administration to overcome pain and immobility 
6. Natural adaptation towards drug intake during later 
treatment phases.
Conclusions: A range of self-adaptive practices and 
behaviours by DR-TB persons provided a window of 
choices for them to confront intolerant and inescapable 
side-effects created by pills and injections. 
These adaptions served a cognitive purpose for DR-TB 
persons by providing instant but vital relief for their 
mind and body. These self-adaptions could be peer-
taught for benefit of other DR-TB persons, building re-
silience towards treatment demands and psycho-social 
challenges of DR-TB persons.

OA52-611-17 Determinants of adherence to 
drug-susceptible TB treatment in a South 
African cohort: a focus on HIV infection, 
antiretroviral therapy, care access and stigma 

A. Steulet,1 N. Maraba,2 P. Hippner,3 L. Jennings,4 
I. Rabothata,3 R. Mukora,3 N. Xaba,5 L. Mchunu,6 
K. Velen,6 C. Orrell,7,8 K. Fielding,9 S. Charalambous,2,10 
1London School of Hygiene and Tropical Medicine, Faculty 
of Epidemiology and Population Health, London, United 
Kingdom of Great Britain and Northern Ireland, 2Aurum 
Institute, Johannesburg, South Africa, 3Aurum Institute, 
Implementation Research, Johannesburg, South Africa, 
4Desmond Tutu Health Foundation, Gugulethu Research 
Offices, Cape Town, South Africa, 5Interactive Research 
and Development, Durban, South Africa, 6Aurum Institute, 
Management Support Science Office, Johannesburg, 
South Africa, 7University of Cape Town, Medicine, Cape 
Town, South Africa, 8Desmond Tutu Health Foundation, 
Cape Town, South Africa, 9London School of Hygiene 
and Tropical Medicine, Infectious Disease Epidemiology, 
London, United Kingdom of Great Britain and Northern 
Ireland, 10University of Witwatersrand, School of Public 
Health, Johannesburg, South Africa. 
e-mail: adrian.steulet@bluewin.ch

Background: Suboptimal adherence to tuberculosis 
(TB) treatment is common and puts individuals at in-
creased risk of treatment failure. Identifying risk factors 
for poor adherence may help better target individuals 
and improve resource allocations. 
We assessed potential determinants of poor treatment 
adherence: HIV status; antiretroviral therapy; time to 
clinical care access; and perceived stigma among drug-
sensitive TB patients.
Design/Methods: This is a secondary analysis of the “TB 
Mate” cluster randomised controlled trial, which imple-
mented a TB treatment adherence intervention in three 
South African provinces (PACTR201902681157721). 
Medication monitors were used to measure patient 
treatment adherence; each time the monitor was opened, 
medication intake was recorded, as a proxy to evaluate 
adherence. Adults enrolled in the control arm, using 
the pillbox without a daily reminder and without dif-
ferentiated care, were included in this analysis. Logistic 
regression was used to model poor adherence (defined 
as <80% doses taken) and negative binomial regression 
was used to study adherence quantitatively, as a count of 
doses taken. Directed acyclic graphs were used to guide 
the selection of covariates in the model.
Results: Out of 1,213 participants from 9 clinics, 51% 
(614) had adherence of <80%. 63% (769) of partici-
pants were living with HIV, of whom 66% (507/769) 
were taking antiretroviral therapy. Median time to access 
clinical care was 127 minutes. 95% (1151/1213) reported 
no perceived stigmatisation at the time of starting TB 
treatment. Living with HIV was identified as a strong 
determinant of poor adherence to TB treatment. Being 
on antiretroviral therapy, time to clinical care access and 
perceived stigma were not associated with adherence.
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Variable Coding
Poor adherence: 
(<80%) Adjusted 

OR (95%CI)*
P-value

Adherence 
count: Adjusted 

RRs (95%CI)*
P-value

HIV-status 
(n=1209):

Negative
Positive

1
1.68 (1.27-2.22)1 <0.001 1

0.90 (0.83-0.97)1 0.005

Antiretroviral 
therapy 
(n=769):

HIV+ not on ART
HIV+ on ART

1
1.09 (0.75-1.57)2 0.65

1
0.95 (0.86-1.04)2 0.26

Time to 
access care, 
minutes** 
(n=1213):

<60
60-119

120-179
180-239
≥ 240

1
0.83 (0.48-1.42)3

0.84 (0.47-1.48)3

1.08 (0.59-1.98)3

0.89 (0.48-1.68)3

0.73

1
1.02 (0.88-1.18)3

1.00 (0.86-1.16)3

1.00 (0.85-1.18)3

1.07 (0.90-1.27)3

0.87

Perceived 
stigma: 
(n=1209)

No stigma 
reported

≥1 point of stigma

1
1.02 (0.58-1.82)4 0.94

1
0.97 (0.84-1.14)4 0.74

* adjusted for sex, age, clinic, country of origin, ethnicity, education level, occupation, 
marital status, household status, tobacco, alcohol and illicit drug consumption, socio-
economic position, plus: 1 time to access clinical care; 2 time to access clinical care , 
perceived stigma; 3 previous TB, HIV status, diabetes; 4 previous TB, time to access 
clinical care, HIV status. RR rate ratio. CI confidence interval

**Time to access care was based on the addition of the travel time to clinic and the 
waiting time inside the clinic

Table. Adjusted odds ratios and incidence rate ratios 
for the association between exposures of  interest and 
adherence to TB treatment (binary adherence and 
adherence count).

Conclusions: Very low adherence reported highlights 
the need for TB treatment support interventions and 
especially among those living with HIV. The lack of as-
sociation found with previously identified risk factors 
may be due to differences in setting, study design and 
adherence measurement method.

OA52-612-17 Low sensitivity of  
self-report to identify sub-optimal  
adherence in people with multidrug-
resistant TB and HIV in South Africa  
(the PRAXIS study) 

A. Wolf,1 R. Perumal,2 J. Zelnick,3 B. Seepamore,2,4 
K. Guzman,1 K. Cheung,5 K.R. Amico,6 G. Friedland,7 
A. Daftary,8 B. Maharaj,2 K. Naidoo,2 
M. O’Donnell,1,2,9 1Columbia University, Medicine, 
New York, United States of America, 2CAPRISA, HIV-
TB Pathogenesis and Treatment Research Unit, Durban, 
South Africa, 3Touro University, Graduate School of Social 
Work, New York, United States of America, 4University 
of KwaZulu-Natal, School of Applied Human Sciences, 
Durban, South Africa, 5Columbia University, Biostatistics, 
New York, United States of America, 6University of 
Michigan, School of Public Health, Ann Arbor, United 
States of America, 7Yale University, School of Medicine, 
New Haven, United States of America, 8York University, 
School of Global Health and Dahdaleh Institute of Global 
Health Research, Toronto, Canada, 9Columbia University, 
Epidemiology, New York, United States of America. 
e-mail: aw2565@cumc.columbia.edu

Background: Drug-resistance during the treatment of 
multidrug-resistant tuberculosis (MDR-TB) and HIV 
highlights the need to support medication adherence. 
Patient self-report, such as 30-day recall, is commonly 
used in research and clinical practice, to monitor medi-
cation adherence. 
Conclusions: While participant self-report was highly 
specific for non-adherence, most episodes of non-ad-
herence were not identified due to the low sensitivity. 
Cumulative 6-month self-report measures identified a 
larger proportion of non-adherent participants versus 
monthly account. 
The EDM device identified more episodes of non-adher-
ence compared to the self-report and may be a critical 
component in an adherence support program for MDR-
TB HIV in this setting.
While electronic dose monitoring (EDM) devices mea-
sure adherence in real-time and are less subject to recall 
and social desirability bias, they are expensive. 
The purpose of this study was to evaluate the accuracy 
of self-reported adherence compared to EDM-measured 
adherence in patients with MDR-TB and HIV.
Design/Methods: A prospective observational cohort 
of patients co-infected with MDR-TB and HIV re-
ceiving a bedaquiline-containing treatment and ART, 
enrolled from 2016-2018 in Durban, KwaZulu Natal, 
South Africa using two separate EDM devices for ART 
and bedaquiline. Medication adherence was measured 
daily with EDM, and at monthly study visits through 6 
months by self-report. Three different self-report tools 
were used: 7-day recall, 30-day recall and a 30-day visual 
analogue scale.
Results: Of 199 enrolled patients, 198 provided adher-
ence data for both bedaquiline and ART. Through six 
months 29/198 (14.6%) participants self-reported sub-
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optimal adherence to bedaquiline at any point and 
21/198 (10.6%) participants reported suboptimal adher-
ence to ART. 
Comparatively, by EDM, 151/198 (76.3%) participants 
missed at least one dose of bedaquiline and all partici-
pants (100%) missed at least one dose of ART during 
the six-month period. Using EDM as the reference stan-
dard, a composite score of the three self-report tools 
was highly specific (98.2%), but not sensitive (4.8%).

OA52-613-17 Evaluating the efficacy, 
feasibility and acceptability of a  
video-observed therapy strategy for TB 
patients in Senegal during the pandemic 

N.O. Toure,1 M. Kane,2 M.F. Cisse,1 M. Ndiaye,2 
O. Diagne,1 T.A. Ba,3 N. Fall,4 M.C. Faye,5 C.S. Merle,6 
V. Veronese,6 B. Gning,7 Y. Mar Diop,5 1Cheikh Anta 
DIOP University, Pulmonology, Dakar, Senegal, 2National 
TB Program of Sénégal, Bureau Recherche et Formation, 
Dakar, Senegal, 3National TB Program of Sénégal, Bureau 
Suivi -Évaluation, Dakar, Senegal, 4National TB Program of 
Sénégal, Bureau Radio Mobile, Dakar, Senegal, 
5National TB Program of Sénégal, Coordination, Dakar, 
Senegal, 6World Health Organization, The Special 
Programme for Research and Training in Tropical 
Diseases (TDR), Geneva, Switzerland, 7MOH, Direction 
Générale de la Santé, Dakar, Senegal. 
e-mail: nafioumar@gmail.com

Background: The COVID-19 pandemic has had a nega-
tive impact on TB control indicators in Senegal. In 
order to maintain the continuity of TB treatment and 
care in the context of COVID-19, a novel intervention 
to provide virtual directly observed therapy, short-
course (VOT, or VOT) using an online, video-enabled 
social media platform (WhatsApp) was implemented 
and evaluated among TB patients in the Dakar region 
in Senegal.

Patients reporting suboptimal adherence by self-report (Visual Analogue Scale (VAS), 7-day Recall, and 30-day Recall) compared to Wisepill RT2000 electronic dose monitoring device 
measured adherence (7-days and 30-days prior to monthly study visit)
Self-report data is recorded as number of respondents reporting <100% adherence over number of total respondents at each time point. Wisepill data is reported as number of participants 
with calculated adherence <100% during the specified time period. *Cumulative 6-month self-report adherence is reported as the number of unique participants reporting non-adherence 
to any of the self-report measures during the 6-month period. Cumulative 6-month Wisepill adherence is reported as the number of participants where at least one missed dose was 
detected by the Wisepill device during the 6-month study period.

Bedaquiline ART 

Monthly Visit VAS 7-day Recall 30-day Recall Wisepill 
(7-days)

Wisepill 
(30-days) VAS 7-day 

Recall 
30-day 
Recall

Wisepill 
(7-days) 

Wisepill 
(30-days)

1
0/193

(0%)

0/195

(0%)
1/195 
(0.5%)

13/194

(6.7%)
60/195 
(30.8%)

2/182

(1.1%)
3/191 
(1.6%)

5/179

(2.8%)

80/192

(41.7%)

135/193

(70.0%)

2
1/189

(0.5%)

5/192

(2.6%)
2/193 
(1.0%)

19/188

(10.1%)
57/190 
(30.0%)

2/188

(1.1%)

1/192

(.5%)

2/191

(1.1%)

95/189

(50.3%)

146/191

(76.4%)

3
1/184

(0.5%)

6/187

(3.2%)
3/188 
(1.6%)

23/182

(12.6%)
57/184 
(31.0%)

0/185

(0%)

2/188

(1.1%)

3/188

(1.6%)

107/184

(58.2%)

148/184

(80.4%)

4
2/176

(1.1%)

6/183

(3.3%)
5/183 
(2.7%)

20/171

(11.7%)
50/176 
(28.4%)

0/177

(0%)

1/182

(.6%)

3/182

(1.7%)

107/175

(61.1%)

149/179

(83.2%)

5
1/175

(0.6%)

2/180

(1.1%)
0/181
(0%)

34/165

(20.6%)
63/172 
(36.6%)

3/175

(1.7%)

4/181

(2.2%)

6/181

(3.3%)

115/174

(66.1%)

153/175

(87.4%)

6
1/173

(0.6%)

3/178

(1.7%)
3/178 
(1.7%)

36/129

(27.9%)
67/160 
(41.9%)

1/174

(0.6%)

2/178

(1.1%)

4/178

(2.3%)

161/171

(94.2%)

168/171

(98.3%)

Participants with any 
reported non-adherence 
through 6 months*

29/198 (14.6%) 151/198 (76.3%) 21/198 (10.6%) 198/198 (100%)

OA52-612-17 Table.
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Design/Methods: A mixed-methods study was under-
taken among patients recruited between January and 
March 2021 who received daily video calls via What-
sApp over a six-month period. Adherence levels, clinical 
and treatment outcomes were collected and compared to 
data extracted from clinical records of DS-TB patients 
receiving standard DOTS. Feasibility and acceptability 
were assessed through interviews with TB patients and 
TB centre staff to assess attitudes and perceptions of 
VOT.
Results: 97 patients were enrolled in VOT from five clin-
ics and 146 patients on DOTS during the study period 
and acted as the controls. Participants were predomi-
nantly male, with an average age of 32.5 years. At the 
end of month 2, adherence was observed among 73% 
of patients in the DOTS group and 78% in VOT group 
and more patients receiving DOTS were AFB+ (17% vs 
14%). By the end of month six, a similar proportion of 
patients were cured in both groups. VOT was acceptable 
and feasible among patients and providers with barriers 
related to internet connectivity and concerns for privacy. 
VOT could be an effective alternative to standard DOT 
to improve treatment adherence, particularly in the con-
text of public health crises when access to services may 
be restricted.
Conclusions: A scaling up of VOT with a robust evalua-
tion, including an evaluation of costs, in Senegal should 
be conducted to inform future national guidelines, par-
ticularly as a tool to maintain continuity of care during 
COVID-19 and future public health emergencies.

OA52-614-17 Analysis of healthcare  
workers’ levels of engagement with digital 
adherence technologies for TB before and 
during the war in Ukraine 

N. Deyanova,1 F. McQuaid,2 V. Kochanov,3 
A. Bogdanov,4 K. van Kalmthout,5 K. Stekhin,6 
D. Jerene,5 K. Gamazina,7 K. Fielding,8 1OATH, 
Research Department, Kyiv, Ukraine, 2London School of 
Hygiene & Tropical Medicine, Faculty of Epidemiology 
and Population Health, London, United Kingdom of Great 
Britain and Northern Ireland, 3PATH, Asia, Middle East 
and Europe Region, Kyiv, Ukraine, 4PATH, Digital Health 
and M&E, Kyiv, Ukraine, 5KNCV Tuberculosis Foundation, 
Evidence & Impact, The Hague, Netherlands, 6OATH, TB 
Treatment Support, Kyiv, Ukraine, 7PATH, Eastern Europe 
and Central Asia Hub, Kyiv, Ukraine, 8London School of 
Hygiene & Tropical Medicine, Department of Infectious 
Disease Epidemiology, London, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: ndeyanova@oath.org.ua

Background: In implementing digital adherence tech-
nologies (DATs), healthcare workers’ (HCWs) inter-
action with patients’ engagement data is essential for 
monitoring and implementing differentiated care. The 
impact of the full-scale Russian invasion of Ukraine on 
TB service delivery is assumed to be negative. 

Overall 9/18 months of the Adherence Support Coali-
tion to End TB study in Ukraine coincided with the war. 
We aimed to evaluate if levels of HCWs’ engagement 
with DATs have changed in wartime.
Design/Methods: A digital platform recorded patients’ 
daily engagement with the DAT by receiving a signal 
that a patient opened their smart pillbox, assumed to in-
dicate that the patient had taken their medication dose. 
If no signal was received, a HCW was asked to contact 
the patient and confirm manually whether the dose had 
been missed or taken. We defined a dose as having ‚no 
information’ when either no manual dose was added or 
it was added >7 days after the treatment-day (long de-
lay). 
We grouped facilities into regions directly affected by 
the war (Mykolaiv, Donetsk) and those less affected 
in Southern (Odesa) and Western (Lviv, Zakarpattia) 
Ukraine, and time periods into pre-war (14 Jun 21 - 23 
Feb 2022), the early phase of the war (24 Feb - 30 Apr 
2022), and later phase (1 May - 28 Oct 2022). 
Using a negative binomial model with random effects 
for a facility, we evaluated the proportion of ‚no infor-
mation’ days across regions and time periods, adjusting 
for age, sex and treatment phase.
Results: Digital engagement data for 816 drug-suscep-
tible-TB participants were included (111,667 treatment 
days). Of all participants, 69% were male and median 
age was 44 years. Pre-war treatment days with no infor-
mation ranged from 6.8%-8.7%, by region. Following 
the start of the war, this increased to around 30% in 
Mykolaiv/Donetsk, 16% in the Southern, and 12% in 
the Western regions. (Table)

Conclusions: The war’s physical proximity severely af-
fected patient-provider interaction and HCWs’ engage-
ment with DATs.
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OA53 Identification & Management 
of TB Infection 

OA53-615-17 Integrating  
interferon-gamma release assay testing  
in the TB infection care cascade:  
experience from the Joint Effort for 
Elimination of TB project, India 

A.S. ThekkePurakkal,1 A. Kalra,1 M. Das,1 
S. Raj,1 T. Showket,1 V. Rai,1 V.N. Rao,1 R. Kumar,2 
R. Rao,2 S.S. Chadha,1 S. Sarin,3 1FIND, Programmes, 
New Delhi, India, 2National TB Elimination Programme, 
MOHFW, Central TB Division, New Delhi, India, 
3FIND, Programmes, Geneva, Switzerland. 
e-mail: akhil.soman@finddx.org

Background and challenges to implementation: Diag-
nosis of tuberculosis infection (TBI) and provision of 
TB preventive therapy (TPT) are critical to control TB 
transmission. Evidence on the feasibility of integrating 
the Interferon-Gamma Release Assay (IGRA) tests for 
diagnosing TBI in TPT interventions in India is lim-
ited. 
This abstract documents the experience of testing 
household contacts (HHC) of pulmonary TB patients 
(PTB) with IGRA in a TPT initiative from India under 
programmatic conditions.
Intervention or response: Under the aegis of the Nation-
al TB elimination Program (NTEP), FIND, through the 
Joint Effort for Elimination of TB initiative, is imple-
menting IGRA testing for TBI (QuantiFERON-TB Gold 
Plus test) in two districts (Bagalkot, Karnataka state; 
Mahbubnagar, Telangana state) of India. 
The HHCs of notified index PTB cases were screened 
for TB and IGRA was done for all eligible (≥5 years of 
age) and consenting HHCs. A third-party agency was 
hired for end-to-end IGRA testing services. Dedicated 
phlebotomists collected blood samples for testing. 
Results were classified as IGRA positive/ negative/in-
determinate. Data from project initiation (Oct’21) till 
Dec’22 were analysed.
Results/Impact: Overall, 10,836 HHCs of 2,767 index 
pulmonary TB patients were identified. Among those 
HHCs who consented for screening (99.5%, N=10,779), 
N=10,328 (96%) were ≥5 years of age. Approximately 
10% (N=1,025) of these HHCs did not consent for 
IGRA testing. Among those who consented, IGRA was 
performed on 85% (N=7,916) HHCs (Figure 1). 
Of those who underwent testing (56% females, median 
age=29 years (IQR:16,43), N=2,802 (35.4%) had a posi-
tive IGRA result. Hesitancy among HHCs to undergo 
IGRA testing, and difficulty in reaching to all eligible 
HHCs were key challenges to implementation. 

Figure 1. IGRA testing in JEET TBI project, FIND, 
India, Oct 2021 to Dec 2022.

Conclusions: The project successfully tested nearly 
three-fourth of the HHCs of index TB patients identi-
fied. The initiative demonstrates the feasibility of inte-
grating IGRA diagnostic in the TBI care cascade to iden-
tify individuals who would benefit most from the TPT.

OA53-616-17 Pragmatic cluster-randomised 
trial of home-based preventive treatment for 
TB in Ethiopia (CHIP-TB) 

N. Salazar-Austin,1 B. Nonyane,2 S. Cohn,3 
C. Mulder,4 F. Mulatu,5 M. Bizuayehu,5 G. Conradie,6 
P. Mitiku,5 J.E. Golub,3 R.E. Chaisson,3 G. Churchyard,7 
A. Bedru,5 1Johns Hopkins, Pediatrics, Baltimore, 
United States of America, 2Johns Hopkins Bloomberg 
School of Public Health, Global Disease Epidemiology 
and Control, Baltimore, United States of America, 
3Johns Hopkins School of Medicine, Medicine, Baltimore, 
United States of America, 4KNCV, Epidemiology, The 
Hague, Netherlands, 5KNCV, Ethiopia, Addis Ababa, 
Ethiopia, 6The Aurum Institute, Cape Town, South 
Africa, 7The Aurum Institute, Johannesburg, South Africa. 
e-mail: nsalaza1@jhmi.edu

Background: TB preventive treatment (TPT) is highly 
effective at preventing TB disease but remains poorly 
implemented; two-thirds of children are not linked to 
TB preventive services. We aimed to determine whether 
home-based contact management improves TPT uptake 
among contact persons aged <15 years compared to the 
facility-based standard of care.



S466 Oral abstract sessions, Friday,  17  November

Design/Methods: A cluster-randomized trial was con-
ducted in 18 facilities in Oromia, Ethiopia from Septem-
ber 2021 through December 2022. The intervention was 
task-shared by health extension workers (HEWs) and 
facility-based TB focal persons. The primary outcome 
is the ratio of children initiating TPT per TB patient. 
A key secondary outcome is the ratio of children iden-
tified per TB patient. Analysis used Poisson regression, 
accounting for the cluster-randomized design.
Results: The home-based and facility-based arms identi-
fied 280 children from 167 TB patients and 246 children 
from 186 TB patients, respectively (cluster-adjusted ra-
tio 2.03 vs 1.52 children per TB patient; p=0.27). In the 
home-based intervention, 272 children initiated TPT 
compared with 244 children in the facility-based arm 
(cluster-adjusted ratio 1.70 vs 1.34 children per TB pa-
tient; p=0.27; Table 1). 

Inter-
vention 
Facilities

Number of 
Children

<15 years 
Initiating

TPT

Number 
of TB 

Patients

Ratio of 
Children 

Initiated on 
TPT per TB 

Patient

Mean
Ratio 

(cluster-
adjusted)

Control 
Faci-
lities

Number of 
Children

<15 years 
Initiating

TPT

Number 
of TB 

Patients

Ratio of 
Children 
Initiated 
on TPT 
per TB 
Patient

Mean
Ratio 

(cluster-
adjusted)

1 32 31 1.03

1.70

10 9 12 0.8

1.34

2 100 50 2.00 11 35 31 1.1

3 27 16 1.69 12 8 34 0.2

4 18 11 1.64 13 28 22 1.3

5 40 22 1.82 14 55 34 1.6

6 10 5 2.00 15 26 15 1.7

7 18 6 3.00 16 72 29 2.5

8 16 16 1.00 17 6 3 2.0

9 11 10 1.10 18 5 6 0.8

Table 1. Cluster-level Data for the Ratio of  Children 
Initiating TPT per TB Patient.

Among those initiated on TPT, 258 (80%) and 235 (87%) 
completed treatment in the two arms, respectively. There 
were no child deaths. One child (0.3%) failed TPT, re-
quiring a change from TPT to TB treatment, after initia-
tion by an HEW. Only 2 (0.01%) children discontinued 
TPT due to drug-related adverse events, both from the 
facility-based arm.
Conclusions: Home-based TPT initiation and follow up 
by HEWs was a successful, person-centered alternative 
TB prevention care model. HEWs successfully identi-
fied, initiated and followed children on TPT. Though 
not statistically significant, the home-based intervention 
identified and initiated more children on TPT per TB 
patient.

OA53-617-17 Outcomes among  
incarcerated people treated for active and 
latent TB infection in Uganda, 2020 

D. Lukoye,1 J. Kalamya,1 A.C. Awor,1 A. Kanyamibwa,2 
M. Lisa,1 S. Turyahabwe,3 G. Gustavson,1 S. Sendagala,1 
E. Dirlikov,1 G. Nantege,1 O. Ferroussier-Davis,4 
L.J. Nelson,1 1US Embassy, Centers for Disease Control 
and Prevention, Kampala, Uganda, 2Uganda Prisons, 
HIV Care and Treatment, Kampala, Uganda, 3Ministry 
of Health, National Disease Control, Kampala, Uganda, 
4Centers for Disease Control and Prevention, Global TB 
Branch, Atlanta, United States of America. 
e-mail: oju0@cdc.gov

Background: Incarcerated persons (IPs) are at higher 
risk for active TB (ATB) and unsuccessful treatment 
outcomes. We studied correlates of unsuccessful treat-
ment for ATB and latent TB infection (LTBI) among IPs 
in Uganda.
Design/Methods: In a cross-sectional study, we ana-
lyzed data on demographics, length of incarceration 
before treatment, and HIV status among IPs treated 
for ATB or LTBI in 27 prisons during 2020. Successful 
outcomes included treatment completion (for both ATB 
and LTBI) or confirmed cure (for ATB). Unsuccessful 
outcomes included lost to follow-up (LTFU), transfer 
out and death and, for ATB, treatment failure.
Results: Among 1,117 IPs treated for ATB, 1,099 (98.0%) 
were men, median age was 34-years, 340 (30.4%) were 
HIV-positive. Overall, 985 (88.1%) had successful out-
comes. Of the 132 with unsuccessful outcomes, 36 
[27.2%] were LTFU, 35 [26.5%] died, 5 [3.7%] failed 
treatment, while 56 [42.4%] had no documented out-
come. Having bacteriologically-confirmed (AOR: 2.3, 
95% CI: 1.00–6.30, p=0.05) or extra-pulmonary (AOR: 
1.6, 95% CI: 1.06–2.40, p=0.09) compared to clinically-
diagnosed TB and, being in prison ≤6 months before 
ATB treatment initiation (AOR:3.13, 95% CI: 1.60–
6.11, p=0.0008) correlated with unsuccessful outcomes. 
Among 2,672 IPs treated for LTBI, 2,337 (87.5%) were 
men, median age was 30-years, 2,468 (92.5%) HIV-pos-
itive. Overall, 2,117 (79.2%) completed treatment and 
555 (20.8%) with unsuccessful outcomes (248 [44.6%] 
transferred, 207 [37.2%] LTFU, 98 [17.6%] stopped, 
and five [0.2%] died). Being in prison ≤6-months before 
LTBI treatment initiation (AOR: 1.78, 95% CI: 1.28–
2.48 p=0.0006), male (AOR: 1.58; 95% CI: 1.10–2.27; 
p=0.014), or HIV-positive (AOR: 2.13, 95% CI: 1.42–
3.21, p=0.0003) correlated with unsuccessful outcomes.
Background and challenges to implementation: Incar-
cerated persons (IPs) are at higher risk for active TB 
(ATB) and poor treatment outcomes. We conducted a 
cross-sectional study to better understand correlates for 
unsuccessful treatment for ATB and latent TB infection 
(LTBI) among IPs in Uganda.
Intervention or response: We analyzed data on ATB or 
LTBI treatment among IPs during 2020 at 27 prisons 
including demographic characteristics, treatment initia-
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tion date, length of incarceration before initiation, and 
HIV status. Successful treatment included completion 
(for both ATB and LTBI) or bacteriologically confirmed 
cure (ATB). Unsuccessful treatment included lost to fol-
low-up (LTFU) and death and, failure (ATB).
Results/Impact: Results: Among 1,117 IPs treated 
for ATB, 1,099 (98.0%) were men, median age was 34 
years, and 340 (30.4%) were HIV-positive. Overall, 985 
(88.1%) had a successful outcome. Of the 132 with un-
successful outcomes, 36 [27.2%] were LTFU, 35 [26.5%] 
died, 5 [3.7%] failed treatment, while 56 [42.4%] had 
no documented outcome. Having bacteriologically con-
firmed (AOR: 2.3, 95% CI: 1.00–6.30, p=0.05) or extra-
pulmonary (AOR: 1.6, 95% CI: 1.06–2.40, p=0.09) com-
pared to clinically diagnosed TB and being in prison ≤6 
months before ATB treatment was initiated (AOR:3.13, 
95% CI: 1.60–6.11, p=0.0008) correlated with unsuc-
cessful treatment. Among 2,672 IPs treated for LTBI, 
2,337 (87.5%) were men, median age was 30 years, and 
2,468 (92.5%) were HIV-positive. Overall, 2,117 (79.2%) 
completed LTBI treatment and 555 (20.8%) had unsuc-
cessful treatment 248 [44.6%] transferred, 207 [37.2%] 
LTFU, 98 [17.6%] stopped treatment, and five [0.2%] 
died. Being in prison ≤6-months before LTBI treatment 
(AOR: 1.78, 95% CI: 1.28–2.48 p=0.0006), male (AOR: 
1.58; 95% CI: 1.10–2.27; p=0.014), or HIV-positive 
(AOR: 2.13, 95% CI: 1.42–3.21, p=0.0003) correlated 
with unsuccessful treatment.
Conclusions: ATB and LTBI treatment outcomes among 
IPs remain sub-optimal, correlated with short prison 
stays. Bacteriologically confirmed or extra-pulmonary-
TB was a risk factor for unsuccessful outcomes for ATB 
while male and HIV-positive IPs were at a higher risk of 
unsuccessful LTBI treatment.

OA53-618-17 Preventive TB treatment 
for household contacts of TB patients: 
experience from India 

A. Kalra,1 M. Das,1 A.S. ThekkePurakkal,1 S. Raj,1 
T. Showket,1 V. Rai,1 V.N. Rao,1 R. Kumar,2 
R. Rao,2 S.S. Chadha,1 S. Sarin,3 1FIND, Programmes, 
Delhi, India, 2National TB Elimination Programme, 
MoHFW, Central TB Division, Delhi, India, 3FIND, 
Programmes, Geneva, Switzerland. 
e-mail: draakshikalra@gmail.com

Background and challenges to implementation: Tuber-
culosis prevention strategies for household contacts 
(HHCs) of TB patients (a known risk group for TB) are 
key to limit the global TB burden. In India, Joint Effort 
for Elimination of Tuberculosis (JEET) has been imple-
menting TB Infection (TBI) component in collaboration 
with National TB programme (NTEP) since September 
2021. This document describes the 15-month implemen-
tation of JEET project.
Intervention or response: The JEET project provides 
door-step TB screening, linkage for diagnosis of TBI; 
and TPT initiation for HHCs of pulmonary TB pa-
tients, in 22 districts of four states in India, covering a 
population of 68.7 million. In two districts 3HP, while in 
20 districts 6H is administered as TPT regimen. 
In addition, the project liaises with healthcare providers 
for TPT initiation and linkage for adverse-events man-
agement. The TPT follow-up and adherence-support 
are being provided through fortnightly telephonic calls 
and monthly in-person visits. Stakeholder meetings are 
organised monthly for collaborating action.

Figure 1. TB preventive treatment for household 
contacts of  pulmonary TB patients in JEET project, 
India, 2021-22.
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Results/Impact: During October 2021-December 2022, 
a total of 80,077 patients with pulmonary TB were noti-
fied, of whom 74,227 (93%) were contacted telephoni-
cally to schedule screening visits for their HHCs at 
home (Figure 1). 
A total of 60,082 (75%) consented for home visit, of 
whom 43,028 (54%) were visited. Subsequently, 196,469 
HHCs were screened and of these 126,449 (49%) were 
put on TPT (including 125,198 on 6H and 1251 on 
3HP). 
Of those initiated on TPT, <2% HHCs reported any 
adverse-events. Among 52,502 initiated on TPT between 
Oct 2021-June 2022; 45,393 (86%) successfully complet-
ed TPT.
Conclusions: Project JEET demonstrates the feasibility 
of further scale up in similar contexts in India. Expand-
ing the involvement of healthcare providers (including 
traditional healers and grass root providers) in TB pre-
vention strategies will help in meeting the targets of end-
ing TB in the country.

OA53-619-17 Xpert testing, chest-X-ray  
or tuberculin skin testing for household 
contact assessment: preliminary findings 
from a cluster-randomised clinical trial 
M. Adjobimey,1,2 M. Lisboa Bastos,3 A. Trajman,4,5 
C. Valiquette5,4,6 F. Djohoun,1,2 A. Dissou,1,2 
M. Cordeiro-Santos,7,8 M. Comerlato Scotta,9,10 
O. Oxlade,4 D. Menzies,3,4 1Centre National 
Hospitalier Universitaire, Pneumo-Phtisiologie, Cotonou, 
Benin, 2Programme National contre la Tuberculose du 
Bénin, Programme National contre la Tuberculose du 
Bénin, Cotonou, Benin, 3McGill University, Faculty of 
Medicine, Montréal, Canada, 4McGill University, McGill 
International TB Centre, Montréal, Canada, 5Federal 
University of Rio de Janeiro, Internal Medicine 
Department, Rio de Janeiro, Brazil, 6McGill University 
Health Centre, Research Institute, Montréal, Canada, 
7Fundação de Medicina Tropical Dr. Heitor Vieira Dourado, 
Gerência de Micobacteriologia, Manaus, Brazil, 
8Amazonas State University, Postgraduate Program in 
Tropical Medicine, Manaus, Brazil, 9Hospital Moinhos de 
Vento, Social responsibility - PROADI- SUS, Porto Alegre, 
Brazil, 10Pontifícia Universidade Católica do Rio Grande 
do Sul, Faculty of Medicine, Porto Alegre, Brazil. 
e-mail: mayara_bastos@yahoo.com.br

Background: Chest X-ray (CXR) and TST are potential 
barriers for tuberculosis preventive therapy (TPT) ini-
tiation in low-resource settings. We conducted a multi-
centre cluster-randomized clinical trial in Benin and 
Brazil, comparing three strategies for household contact 
(HHC) assessment prior to TPT initiation.
Design/Methods: HIV uninfected persons aged 5-50 
years who were HHC of persons with newly diagnosed 
microbiologically pulmonary tuberculosis were ran-
domized by household in equal numbers to one of three 
arms: 

1. TST followed by CXR, if TST positive (standard), 
2. TST followed by Xpert-MTB/RIF if TST positive, and;
3. CXR performed for all HHC, and no TST. 
In strategies 1 and 2, TPT was recommended for TST 
positive participants in whom tuberculosis disease was 
excluded by CXR or Xpert-MTB/RIF. 
In strategy 3, participants without radiological evidence 
of tuberculosis disease were offered TPT. The primary 
outcome was the number of eligible HHCs that started 
TPT within three months of randomization.
Results: Out of 1,590 randomized participants, 1,273 
were from Benin and 317 from Brazil. 475, 583 and 532 
participants were assigned to strategies 1, 2, and 3, re-
spectively. 
Overall, 434/475 (91%), 550/583 (94%) and 494/532 
(93%) completed the related investigations of each strat-
egy, respectively, and 151/166 (91%), 187/199 (94%), 
447/475 (94%) initiated TPT. In Brazil, the completion 
of assessment was lower (range 73%-79%) compared to 
Benin (95%-98%) (Table). 
In Brazil, the lowest proportion initiating TPT was in 
strategy 3 (74%) and the highest in strategy 2 (82%). In 
Benin, TPT initiation was above 95% in all strategies.

Strategy 1 Strategy 2 Strategy 3

Brazil

Completed assessment for TB infection 
and TB disease 81/102 (79%) 79/101 (78%) 83/114 (73%)

Participants eligible for TPT initiation* 48 /81 (59%) 33/79 (42%) 76/83 (92%)

Started TPT within three months of 
randomization 37/48 (77%) 27/33 (82%) 56/76 (74%)

Benin

Completed assessment for TB infection 
and TB disease 353/373 (95%) 471/482 (98%) 411/418 (98%)

Participants eligible for TPT initiation* 118/353 (33%) 166 /471(35%) 399/411 (97%)

Started TPT within three months of 
randomization 114/118 (96%) 160/166 (96%) 391/399 (98%)

Notes: *In strategies one and two, TPT was recommended if the participant had a TST 
positive and TB disease was excluded. In strategy three, TPT was recommended after 
the exclusion of TB disease

Table. 

Conclusions: Assessment completion and TPT initiation 
proportions were higher than reported in routine condi-
tions in low-income settings, regardless of the strategy. 
Benin had higher rates of complete assessment of HHC 
and TPT initiation than Brazil. Our results suggest that 
testing to detect TB infection and exclude TB disease is 
not a substantial barrier to TPT initiation.
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OA53-620-17 The burden of chronic 
conditions associated with increased risk 
of TB among members of TB-affected 
households in southern Africa 

C. Calderwood,1,2 E. Marambire,2,3 L. Larsson,3 
A. Mfinanga,3,4 D. Banze,3,5 C. Khosa,5 T. Minja,4 
J. Mutsvangwa,6 K. Fielding,7 U. Panzer,3 
N. Heinrich,3 K. Kranzer,1,3 1London School of 
Hygiene & Tropical Medicine, Department of Clinical 
Research, London, United Kingdom of Great Britain and 
Northern Ireland, 2Biomedical Research and Training 
Institute, The Health Research Unit Zimbabwe, Harare, 
Zimbabwe, 3Ludwig-Maximillians University, Department 
of Infectious Diseases and Tropical Medicine, Munich, 
Germany, 4National Institute for Medical Research, 
Mbeya Medical Research Centre, Mbeya, United Republic 
of Tanzania, 5Instituto Nacional de Saúde, Centro de 
Investigação e Treino em Saúde da Polana Caniço 
(CISPOC), Maputo, Mozambique, 6Biomedical Research 
and Training Institute, TB Department, Harare, Zimbabwe, 
7London School of Hygiene & Tropical Medicine, 
Department of Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: claire.calderwood2@lshtm.ac.uk

Background: Tuberculosis (TB)-affected communities 
are often highly vulnerable, with social, economic, and 
biological factors increasing risk of both TB and other 
chronic conditions, whilst impeding healthcare access. 
The prevalence of chronic conditions among TB house-
hold contacts in Africa is unknown.
Design/Methods: Within a TB household contact co-
hort study (ERASE-TB), we offered screening for HIV, 
diabetes (HbA1c), underweight (body mass index), lung 
impairment (spirometry), and alcohol use disorder (AU-
DIT-C) at three sites in southern Africa (Maputo, Mo-
zambique; Mbeya, Tanzania; Harare, Zimbabwe). 
Missing data for screening tests were handled by mul-
tiple imputation by chained equations and prevalence 
estimates calculated in the multiply imputed dataset.
Results: Overall, 2101 TB household members have been 
enrolled (2021-2023); 2094 with complete demographic 
data were included in this analysis. 
A quarter were adolescents (10–17 years), median age 
was 27 (IQR 17–42 years) and 62% were women (re-
flecting that most of the people with TB were men). Six 
percent had a previous history of TB. Less than 1% had 
co-prevalent TB. 
Prevalence of HIV was 16% (9% newly diagnosed 
through screening) and prevalence of elevated HbA1c 
was 9% (86% newly diagnosed). 22% of people had 
lung impairment (mostly a restrictive pattern). 
Alcohol use disorder was more common among men 
(20% vs. 9% of women; p<0.001). 7% of people were 
underweight. Risk factors varied by age, sex, and study 
site. 
Overall, 62% of participants had at least one potentially 
modifiable TB risk factor identified through screening.

Overall
(N=2094)

Mozambique
(n=710)

Tanzania
(n=685)

Zimbabwe
(n=699)

HIV 16% (14–18%) 17% (14–20%) 14% (11–16%) 16% (13–19%)

Elevated 
HbA1c 8.6% (7.0–10%) 6.1% (4.1–8.2%) 9.4% (6.6–12%) 6.7% (4.5_8.8%)

Underweight 6.6% (5.5–7.7%) 7.7% (5.8–9.7%) 5.9% (4.1–7.6%) 6.4% (4.6–8.3%)

Lung 
impairment 22% (19–24%) 25% (21–29%) 13% (9.7–16%) 26% (22–30%)

AUDIT-C+ 13% (11–14%) 13% (10–15%) 13% (10–15%) 13% (11–16%)

Current 
smoker 5.1% (4.2–6.1%) 2.8% (1.6–4.0%) 3.7% (2.3–5.1%) 8.9% (6.8–11%)

Table: Prevalence of  chronic conditions and selected 
TB risk factors among members of  TB-affected 
households aged ≥10 years in southern Africa 
(N=2094). Presented as prevalence estimate (95% 
confidence interval). 
Abbreviations: AUDIT-C = Alcohol Use Disorder 
Identification Test (3 question version). Underweight defined 
as body mass index <18.5kg/m2. Lung impairment defined as 
any spirometric impairment (against Global Lung Initiative 
‘other’ reference standard).

Conclusions: These findings illustrate a high burden 
of chronic conditions among members of TB affected 
households. Whilst most people with HIV were diag-
nosed and on treatment, most other conditions were 
previously unrecognised and untreated. Inclusion of 
strategies to identify and address these factors within 
TB screening programmes may reduce TB incidence and 
improve the overall health of this vulnerable community.

OA53-621-17 Integrating interferon-gamma 
release assay testing with routine CD4 
and viral load monitoring to scale-up TB 
preventive therapy for people with HIV in 
Brazil: the PREVINE-TB study 

J. Golub,1 L. Chaisson,2 P. Travassos,3 S. Cohn,1 
R. Spener-Gomes,4 S. Sakabe,5 R. Trefiglio,5 
A. Brito Souza,4 S. Cavalcante,6 J.V.R. Madruga,5 
M. Cordeiro-Santos,4 B. Durovni,7 1Johns Hopkins 
University, Center for Tuberculosis Research, Baltimore, 
United States of America, 2University of Illinois at Chicago, 
Medicine, Chicago, United States of America, 
3Municipal Health Secretariat, SMS, Rio de Janeiro, Brazil, 
4Fundação de Medicina Tropical Dr. Heitor Vieira Dourado, 
Gerência de Micobacteriologia, Manaus, Brazil, 
5Municipal Health Secretariat, Centro de Referência e 
Treinamento DST/Aids, São Paulo, Brazil, 6Fundação 
Oswaldo Cruz, Instituto Nacional de Infectologia Evandro 
Chagas, Rio de Janeiro, Brazil, 7Fundação Oswaldo Cruz, 
Centro de Estudos Estratégicos, Rio de Janeiro, Brazil. 
e-mail: jgolub@jhmi.edu

Background: In Brazil, annual screening for tuberculo-
sis infection (TBI) is recommended for people with HIV 
(PWH) with CD4>350 cells/mL to guide tuberculosis 
preventive therapy (TPT). However, challenges with tu-
berculin skin testing (TST)—the most used tool to as-
sess TBI—have resulted in undertesting. 
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We hypothesized that a strategy pairing screening via 
interferon-gamma release assay (IGRA) with routine 
CD4 and/or viral load (VL) monitoring could improve 
TBI screening and TPT uptake.
Design/Methods: PREVINE-TB was conducted at clin-
ics in Rio de Janeiro, Manaus, and São Paulo, Brazil. 
We integrated an IGRA assay (QuantiFERON-TB Gold 
Plus) at routine CD4/VL blood draws. 
We consented and enrolled PWH presenting for routine 
care who were eligible for TBI evaluation according to 
Brazilian national guidelines (CD4>350; no negative 
TST within 12-months; no history of a positive TST, 
TPT, or TB treatment). 
Clinicians were trained to order IGRA for asymptom-
atic PWH referred for routine CD4 and/or VL testing. 
We assessed the TBI cascade following IGRA imple-
mentation: numbers and proportions eligible for TBI 
screening, referred for IGRA, IGRA performed, IGRA-
positive, and initiating TPT.
Results: From 06/2020-10/2022, 11,713 PWH with 
CD4>350 presented for routine HIV care. Of these, 
2,268 (19%) were not eligible for TBI evaluation (268 
[19%] TST-negative within 12-months, 1,301 [57%] 
previous TB, 523 [23%] previous TPT) and 4,494 (38%) 
were not referred for IGRA. 
Among 4,949 referred, 4,372 (88%) completed IGRA 
testing. Of these, 785 (18%) were IGRA-positive 
(392/1,254 [31%] in Rio, 151/924 [16%] in Manaus, 
240/2,194 [11%] in São Paulo), of whom 430 (55%) ini-
tiated TPT.

Conclusions: Integration of IGRA in routine HIV care 
was feasible in Brazil, and prevalence of TBI was high. 
Referral for TBI screening and TPT remains a challenge; 
nevertheless, IGRA successfully identified many PWH 
with TBI who would benefit from TPT. Continued ef-
forts are needed to further scale-up TBI screening and 
TPT in Brazil.

OA53-622-17 QIAreach QuantiFERON-TB  
and QuantiFERON-TB Gold Plus concordance 
to detect TB infection among people living 
with HIV in Brazil: a prospective study 

R. Spener-Gomes,1,2 A. B. Souza,3 
M. Araújo-Pereira,4,5,6 E. B. Souza,7 B. K. S. Carvalho,7 
B. P. Loiola,7 S. Cohn,8 B. B. Andrade,5,4,9 
L. H. Chaisson,10 A. G. Costa,11 J. E. Golub,12 
M. Cordeiro-Santos,3,13 1Universidade Federal do 
Amazonas, Departamento de Saúde Coletiva, Manaus, 
Brazil, 2Universidade do Estado do Amazonas, Pós-
Graduação em Medicina Tropical e Doenças Infecciosas, 
Manaus, Brazil, 3Fundação de Medicina Tropical Doutor 
Heitor Vieira Dourado, Gerência de Micobacteriologia, 
Manaus, Brazil, 4Multinational Organization Network 
Sponsoring Translational and Epidemiological Research 
(MONSTER) Initiative, Data Analisys, Salvador, Brazil, 
5Fundação Oswaldo Cruz, Laboratório de Inflamação 
e Biomarcadores, Instituto Gonçalo Moniz, Salvador, Brazil, 
6Universidade Salvador (UNIFACS), Curso de Medicina, 
Salvador, Brazil, 7Fundação de Medicina Tropical Doutor 
Heitor Vieira Dourado, Gerência de Micobacteriologia - 
Laboratório de Imunologia, Manaus, Brazil, 8Johns Hopkins 
University, School of Medicine, Baltimore, United States 
of America, 9Universidade Federal da Bahia, Curso de 
Medicina, Salvador, Brazil, 10University of Illinois, Division 
of Infectious Diseases, Department of Medicine, Chicago, 
United States of America, 11Universidade Federal do 
Amazonas, Escola de Enfermagem de Manaus, Manaus, 
Brazil, 12Johns Hopkins University, Center for 
Tuberculosis Research, Department of Medicine, Baltimore, 
United States of America, 13Universidade do Estado do 
Amazonas, Curso de Medicina, Manaus, Brazil. 
e-mail: renataspenergomes@gmail.com

Background: Testing for tuberculosis infection (TBI) 
should be performed in individuals with an increased 
risk of developing active TB. QIAreach QuantiFERON-
TB (QIAreach), a novel Interferon Gamma Release 
Assay (IGRA) assay that can be deployed in resource-
limited settings, has been shown to have high accuracy 
and concordance with QuantiFERON-TB Gold Plus 
(QTF-Plus) in non-immunosuppressed persons. How-
ever, the performance of QIAreach in people living with 
HIV (PLHIV) remains undetermined. We assessed the 
concordance between QIAreach and QTF-Plus in a high 
TB/HIV burden setting.
Design/Methods: We prospectively assessed QIAreach 
in an HIV reference center in Manaus, Brazil. After ex-
cluding active TB and other opportunistic infections, 
we collected blood samples from PLHIV ≥18 years with 
CD4 count >350 cells/mm³ or unknown. Samples were 
processed concurrently for each assay following the 
manufacturer’s instructions. We analyzed the diagnos-
tic accuracy (sensitivity, specificity, predictive values) of 
QIAreach in reference to QTF-plus and used Cohen’s 
kappa coefficient to determine the degree of agreement 
between the tests. A logistic regression model was per-
formed to identify factors potentially associated with 
increased odds of false positive QIAreach results.
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Results: Among 268 study participants, the median age 
was 39 years (IQR: 29-48 years), 70% were male, and the 
median CD4 count was 537 cells/mm³ (IQR: 362-714). 
Compared to QTF-Plus, QIAreach sensitivity, specific-
ity, and NPV (95% CI) were 0.97 (0.90-1.00), 0.73 (0.66-
0.78), and 0.99 (0.96-0.99), respectively. 
The proportion of divergent tests was 17.9% and agree-
ment using the Kappa statistic was 75.4%. Sex, age, al-
cohol, tobacco use, contact with a confirmed TB case, 
CD4, and detected viral load were not associated with 
increased odds of a false-positive result.

Figure. Diagnostic test evaluation. Upper panel: 
contingency table with the rate of  positive and negative 
results for each test. Bottom left panel: sensitivity and 
specificity measurements, as well as positive predictive 
value (PPV) and negative predictive value (PPV). 
Bottom right panel: Cohen’s kappa statistics.

Conclusions: In PLHIV, QIAreach had high sensitivity 
and negative predictive value. However, concordance 
with QTF-Plus was suboptimal, with increased false-
positive results. Due to high NPV, the role of QIAreach 
as a Point-of-Care triage test for TBI requires further 
determination.
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SOA16-919-17 Gender-responsive TB care: 
Review of a systematic male-targeted 
screening initiative in Lagos State, Nigeria 

A. Alege,1 O. Jatula,1 A. Agbaje,2 D. Sokoya,3 
O. Chijioke-Akaniro,4 R. Eneogu,5 D. Nongo,5 
O. Oyelaran,5 J. Anyanti,6 O. Idogho,7 C. Mensah,2 
1Society for Family Health, TBLON 3, Lagos, Nigeria, 
2Institute of Human Virology, Nigeria, Office of the CEO, 
Abuja, Nigeria, 3Lagos State Tuberculosis, Leprosy and 
Buruli Ulcer Control Program, Disease Control, Lagos, 
Nigeria, 4National Tuberculosis, Leprosy, and Buruli 
Ulcer Control Program, Monitoring and Evaluation, 
Abuja, Nigeria, 5USAID Nigeria, Office of HIV/AIDS and 
Tuberculosis, Abuja, Nigeria, 6Society for Family Health, 
Programs and Strategy, Abuja, Nigeria, 7Society for Family 
Health, Society for Family Health, Abuja, Nigeria. 
e-mail: aalege@sfhnigeria.org

Background and challenges to implementation: Previ-
ous research has identified that a lower proportion of 
men are reached during active case-finding despite TB 
being commoner in them. This underscores the need to 
have activities that would specifically target men in a bid 
to find all missing people with TB. This is part of the 
USAID funded TB-LON 3 project being implemented 
in Lagos State.
Intervention or response: A ranking of all Local Govern-
ment Areas (LGAs) in Lagos State was done and top 9 
high TB burden LGAs were purposively selected for this 
initiative. 
Hubs where higher number of men are most likely to be 
found were mapped in each selected LGA. This included 
transportation hubs, beer parlors, sports bars, meetings 
of male-dominated trade unions/associations, broth-
els, drug addicts’ hide-outs e.t.c. Females present were 
screened and recorded separately.
The TB screening was integrated with HIV counseling 
and testing and conducted during peak period of hu-
man traffic to the identified places. WHO 4-symptom 
checklist and CAD enabled ultra-portable digital X-ray 
(where available) was used to identify people presumed 
to have TB while their sputum samples were collected 
and analyzed with the GeneXpert Rif Assay after-
wards.
Results/Impact: The results presented are over an 
8-month period between July 2022-February 2023. A 
total of 3,372 adult males were screened with a pre-
sumptive TB and TB yield of 14% and 15% respectively 
was recorded. This resulted in number needed to screen 

(NNS) and number needed to test (NNT) of 50 and 7 
respectively. These indicators are way higher for the gen-
eral populace at 254 and 10 respectively on the same TB-
LON 3 project.
Conclusions: Deliberate efforts to target men would en-
sure that no one is left behind in the search for missing 
TB cases. This provides a useful guide especially in re-
source constrained settings where it important to target 
activities towards areas of prospective high yield.

SOA16-920-17 Engaging with the  
community for TB response: experience  
from a tribal district in India 

K. Dinachandra Singh,1 A. Sinha,2 R. Begum,2 
K. Kumaraswamy,2 A. Kar,3 R. Ranjan,4 P. Das,1 
N. Bhagawaty,1 L. Bhuyan,5 A. Goswami,6 
R. Swamickan,7 J.F. Munjattu,8 1KHPT (Karnataka 
Health Promotion Trust), Tuberculosis - Breaking the 
Barrier Project, Guwahati, India, 2KHPT (Karnataka 
Health Promotion Trust), Tuberculosis, Bengaluru, India, 
3KHPT (Karnataka Health Promotion Trust), Monitoring, 
Evaluation, Research and Learning, Bengaluru, India, 
4KHPT (Karnataka Health Promotion Trust), Tuberculosis, 
Patna, India, 5KHPT (Karnataka Health Promotion Trust), 
Tuberculosis - Breaking the Barrier Project, Tezpur, India, 
6USAID India, USAID Health Office, Hyderabad, India, 
7USAID India, Tuberculosis and Infectious Diseases, New 
Delhi, India, 8KHPT (Karnataka Health Promotion Trust), 
Tuberculosis and HIV/AIDS, Bengaluru, India. 
e-mail: joseph.francis@khpt.org

Background and challenges to implementation: World 
TB Report 2020 show 10.4% of TB notification are 
from tribal communities. Prevalence is 2.7 times higher 
than national average (256/100,000), possibly due to re-
mote location, inaccessible to health-facility and lack of 
diagnostic-facility. A focused intervention strategy is es-
sential to tackle the multidimensional issues among the 
tribals. This paper highlights the role of community-
structures (CS) in TB-response.
Intervention or response: USAID supported Breaking-
The-Barriers (BTB) project implemented in three-dis-
tricts of Assam viz. Baksa, Dibrugarh and Kamrup-
Metropolitian since October’21 through community-
engagement approach. Engaging with CS play a cata-
lytic role for creating-awareness, mitigating-stigma, 
promoting positive-health-seeking behaviour and 
enhanced-case-detection. Mushalpur, a BTB interven-
tion TB-unit in Baksa, with the highest notification in 
the district since 2019, peaking its notification in 2022 
(388) (31% increase from 295 in 2021). In Mushalpur, 72 
intervention sites were identified covering 55,625 vulner-
able population. Through a collective effort of trained 
project-staff, 80 CSs (Self-Help-Groups, Village-Health-
Sanitation-and-Nutrition-Committee, Senior-Citizen-
Club, Youth-Organisation, Labour-Union etc) were 
identified. Key leaders (83) from the CS were trained 
through perspective building workshops (3) and regu-
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lar handholding meetings (118) to empower them for 
conducting TB-response activities viz. awareness-cam-
paigns, advocacy-meeting, health-campaigns, screen-
ing, referrals for tests, and supporting persons with TB 
(PwTB) for non-medical and other needs.
Results/Impact: During Jan-Dec’22, participation of 
CS in TB-response activities increases. 59 CS conducted 
557 awareness-camps, 17 health-camps, screened 81787 
people, referred 1403 presumptive for test, and 90% 
tested with 7% positivity-rate. The community-engage-
ment approach contributes to 23% of total TU-notifica-
tion and 70% of vulnerable-population mapped. Find-
ings also show 86% of the diagnosed PwTB were tested 
on the same-day and 98% initiated-treatment within 7 
days.

Figure 1. Trend in screening, referral, testing and 
diagnosed in Mushalpur TU.

Conclusions: Community-engagement approach in trib-
als have contributed immensely in TB-response activity. 
These learnings reinforce, need for a wider uptake of 
community centric models in India’s national TB pro-
grams to reach the missing millions and achieve the goal 
to ‘End TB’ by 2025.

SOA16-921-17 Engaging youth to #END_TB 
to encourage desired social and behavioural 
change regarding TB in the Kyrgyz Republic 

A. Alimakhunov,1 C. Ibraimova,1 
A. Abdurakhmanova,1 N. Imankulova,1 
K. Basova,1 Z. Alymbaeva,2 1JSI, USAID Cure 
Tuberculosis Project, Bishkek, Kyrgyzstan, 2Kyrgyz 
National University, Journalism, Bishkek, Kyrgyzstan. 
e-mail: aselia_abdurakhmanova@kg.jsi.com

Background and challenges to implementation: Kyrgyz-
stan is one of 18 high-priority countries for tuberculosis 
(TB) in the WHO European Region. Around 53% of 
people with TB are aged 18 to 44, and there are many 
cases of TB among adolescents. Formative research con-
ducted by the USAID Cure Tuberculosis project, led by 
JSI, shows a low level of knowledge about TB among 
the young, causing problems with health-seeking behav-
ior, including in TB.
Intervention or response: We developed a youth engage-
ment approach to inform young people about TB on a 
peer-to-peer basis and promote health-conscious behav-
ior among the young population. 
We engaged student movements and designed targeted 
training and tools to build the capacity of young volun-
teers in TB basic information and behavior change com-
munication.
Results/Impact: From February 2022 till March 2023, we 
trained 183 journalism and medical student volunteers 
who reached over 7,000 university and high school stu-
dents in areas of high concentration of migrants and so-
cially disadvantaged groups in the cities of Bishkek and 
Osh, and Chui oblast with information about TB.
Conclusions: Engaging and reaching the young gen-
eration with key TB messages is critical to improving 
TB care and encouraging desired social and behavior 
change to #END_TB. 
The youth engagement approach helps young people 
develop leadership and communication skills, build sus-
tainable knowledge about TB, and contribute to reduc-
ing stigma and discrimination and strengthening health-
conscious behavior in the population.



S474 Short oral abstract sessions,  Friday,  17  November

SOA16-922-17 TB active case-finding in 
communities: Lessons from an integrated 
community engagement approach 

R. Zimba,1 A. Logan,2 M. Nkhono Phiri,1 
P. Kerndt,3 T. Mwenyenkulu,4 J. Mpunga,4 
K. Mbendera,4 G. Siwombo,1 1Development Aid 
from People to People Malawi, Local Organization 
Network for Tuberculosis Response (TB LON) II Project 
in Malawi - USAID funded, Blantyre, Malawi, 2Humana 
People to People, Program, Barcelona, Spain, 3United 
States Agency for International Development (USAID), 
TB/HIV, Washington DC, United States of America, 
4Ministry of Health, National Tuberculosis and Leprosy 
Elimination Programme (NTLEP), Lilongwe, Malawi. 
e-mail: mphiri@dapp-malawi.org

Background and challenges to implementation: The an-
nual incidence of TB in Malawi in 2021 is estimated at 
132 per 100,000. Low awareness about TB and its asso-
ciated risk in the community contributes to low health-
care-seeking behaviour and TB detection gaps. DAPP 
Malawi is implementing the USAID-supported “Mobi-
lizing Local Entities to Improve the Quality, Scale and 
Sustainability of the TB Response in Malawi,”(Project 
QSS) which engages a range of community stakeholders 
to increase TB awareness and supports active TB case 
finding.
Intervention or response: DAPP Malawi employs an in-
tegrated approach to engage communities in active case 
finding. Through Project QSS, DAPP Malawi built the 
capacity of Community Health Workers (CHW), Com-
munity Health Volunteers (CHVs), Community-Based 
Organizations (CBOs), local and religious leaders, and 
youth clubs to perform different but complementary 
roles. DAPP CHWs mentor community stakeholders 
on TB messaging, systematic screening, sample collec-
tion, psychosocial counselling, stigma reduction and 
contact tracing. Volunteers who manage Community 
Sputum Collection Points (CSPCs) conduct systematic 
TB screening, sputum sample collection and transporta-
tion, referrals, and contact tracing. CBOs, youth clubs, 
mother groups, and local and religious leaders comple-
ment CHW and CHV efforts by disseminating TB mes-
sages and referring people to either CSPCs or the nearest 
health facility. Local and religious leaders act as influ-
encers to offset misinformation and promote commu-
nity TB screening services.
Results/Impact: Between January and December 2022, 
320,694 people were reached in the communities served 
by CSCPs volunteers and 52.9% (169,771) were screened 
for TB; 7.4% (12,557) had symptoms presumptive and; 
1.9% (233) were diagnosed with TB and notified com-
pared to only 36 TB cases in 2021.
Conclusions: The integrated and coordinated commu-
nity-based approach with strong links to local health 
facilities increased TB awareness, facilitated active case 
finding and increased case detection by over 6-fold in 
2022 compared to 2021.

SOA16-923-17 Issues and challenges  
of early diagnosis of TB in children aged  
0-14 years in Cameroon: The experience  
of the “Women’s Voices“ campaign 

G.B. Mbarga Bouli,1 A.S. Olongo,1,2 
I.S. Nzinnou Mbiaketcha,1 G. Obele,1 B. Kampoer,3 
1For Impacts in Social Health (FIS), Department of Program 
and Project Management, Yaounde, Cameroon, 2University 
Faculty of Protestant Theology of Brussels, Scientific 
Research Department, Yaounde, Cameroon, 3For Impacts 
in Social Health (FIS), Department of Program, Project 
Management and Administration, Yaounde, Cameroon. 
e-mail: gabriel.mbarga@fiscameroun.org

Background and challenges to implementation: In 2019 
in Cameroon, out of 6,000 children expected to be sus-
pected of having TB, only 1,261 (21%) were identified, 
a detection gap of 78% according to the WHO (WHO 
Report, 2020). 
In order to contribute to the improvement of TB detec-
tion in this particularly vulnerable group, the NGO, For 
Impacts in Social Health, launched in 2020 the advo-
cacy Campaign “Women’s voices” on the issue of TB 
in children in Cameroon. The implementation of this 
campaign was confronted with restrictions due to the 
COVID-19 pandemic.
Intervention or response: Ten “Women Champions” 
were identified and trained to carry out advocacy with 
the support of Allies. This was done through commu-
nication campaigns to saturate the public space and ad-
vocacy meetings organised with officials and Technical 
Departments of the Ministry of Public Health.
Results/Impact: A total of 1100 women joined the 
“Women’s Voices” Campaign. 09 key messages were dis-
seminated, on the targets of the national TB strategy 
for children and the commitments of the Political Dec-
laration of the 2018 UN High Level Meeting on TB. 21 
media outlets were used to enhance the advocacy cam-
paign. This campaign helped to enrich the TB modules 
in the national IMNCI guides. The “Women’s Voices” 
advocacy campaign contributed to making paediatric 
TB a priority in the national TB response.
Conclusions: The “Women’s Voices” advocacy cam-
paign on the issue of tuberculosis among children in 
Cameroon has made it possible to revise the IMNCI 
guides by integrating specific modules on paediatric tu-
berculosis. 
For a better appropriation of the systematic screening of 
TB in this target group, it is recommended to Dissemi-
nate the revised guides and to train health care providers 
to look for signs and symptoms of TB.
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SOA16-924-17 Bolstering the capacity of 
the TB community to support people with 
TB for improved treatment adherence and 
treatment outcomes 

E. Alikeyeva,1 A. Kulsharova,2 J. Ismoilova,3 
R. Dudnik,4 Z. Sapiyeva,5 1USAID Eliminating TB 
in Cental Asia, Communication, Almaty, Kazakhstan, 
2USAID Eliminating TB in Central Asia Activity, Manager, 
Almaty, Kazakhstan, 3USAID Eliminating TB in Central 
Asia Activity, TB, Dushanbe, Tajikistan, 4AFEW KZ, 
Communication, Almaty, Kazakhstan, 5Almaty City 
Center of Phthisiopulmonology, TB, Almaty, Kazakhstan. 
e-mail: jamilya_ismoilova@abtassoc.com

Background and challenges to implementation: In Ka-
zakhstan, COVID-19 pandemic restrictions made it 
harder for people to access TB services, leading to an 
increase in drug-resistant TB (DR-TB) cases. TB treat-
ment coverage fell from 100% in 2010 to 74% in 2020 
(Global Fund Results Report 2022). 
As a result, the already-crucial role of non-governmen-
tal organizations (NGO) and community-based groups 
in linking vulnerable populations (VP) to health services 
has gained additional importance.
Intervention or response: To help Kazakhstan accelerate 
progress toward ending TB, the USAID Eliminating TB 
in Central Asia Activity collaborated with the National 
TB Program (NTP) to develop a peer counseling train-
ing course for community groups and peer counselors 
(PC). In 2021, 10 NGO social workers participated in 
the “First Among Peers” training course and learned 
how to reach and support VP and connect them with 
health services and how to facilitate TB peer support 
groups. 
After completing the course, the trainees led TB support 
groups and provided peer counseling, psychological and 
social support to PWTB.
Results/Impact: Over 12 months, PCs provided support 
to a total of 180 PWTB who were experiencing difficulty 
in adhering to treatment. PCs helped 20 PWTB return to 
treatment; 11 register for disability and receive benefits; 
15 get registered at their place of residence; and 5 restore 
their identity documents. 
Of the 180 PWTB peer support group attendees, none 
have stopped treatment and 11 have already successfully 
completed treatment. In 2023, the trained community 
leaders organized a new NGO and won a Global Fund 
grant to continue providing services to VP.
Conclusions: These innovative approach to bolster the 
capacity and boost involvement of the TB community 
contributed to the creation of TB support groups and a 
new NGO, have strengthened the country’s DR-TB re-
sponse, and created a sustainable resource within the TB 
community for future work.

SOA16-925-17 OneImpact: Improving 
TB treatment and care services using 
community-led monitoring 

C. Phorng,1,2,3,4 1Khmer HIV/AIDS NGO Alliance 
(KHANA), Policy, Partnership and Community 
Engagement, Phnom Penh, Cambodia, 2National Center 
for Tuberculosis and Leprosy Control (CENAT), National 
TB Program, Phnom Penh, Cambodia, 3Stop TB 
Partnership, Country and Community Support for Impact, 
Geneva, Switzerland, 4Khmer HIV/AIDS NGO Alliance 
(KHANA), TB Programs, Phnom Penh, Cambodia. 
e-mail: pchanthorn@khana.org.kh

Background and challenges to implementation: Putting 
people at the heart of the TB response is critical for end-
ing TB. Every year, Cambodia’s National TB Program 
(NTP) reports missed TB cases that went undiagnosed 
or lost from the health system because of barriers to 
health services, human rights violations, stigma, and a 
lack of access to support services.
Intervention or response: The CLM-OneImpact ap-
plication is a digitalized solution tool that empowers 
people affected by TB to access TB information, human 
rights, key messages from TB survivors and champions, 
and TB care and support services. It also provides them 
with accurate and actionable information, and links 
with nearby health facilities, peer support groups (PSG), 
and health service providers. 
KHANA has introduced the CLM-OneImpact to the 
NTP and implemented it in five selected operational 
health districts in Cambodia with a rising TB burden. 
The PSG leaders were recruited and trained to facilitate 
the implementation of CLM-OneImpact at the target 
sites. 
When barriers were reported by people with TB using 
OneImpact App, the PSG leaders were the first respon-
dents to validate and resolve cases on drug-side effects, 
TB stigma, quality of services, treatment adherence and 
support, and social support services.
Results/Impact: As of 31 December 2022, 918 cases have 
been reported through the CLM-OneImpact. Amongst 
the cases, 419 were barriers to TB services, 185 were bar-
riers to TB support services, 130 were barriers related 
the human rights violation, and 184 were barriers aris-
ing from TB Stigma. The CLM-OneImpact data helps 
to inform local health services providers, NTP, and CCC 
in ways to improve programs and policies relating to TB 
care and treatment services.
Conclusions: CLM-OneImpact has enabled communi-
ty-driven responses and allowed the users of TB services 
to input, gather, and use the information on services 
provision to collect feedback on barriers. The data will 
help improve TB services’ quality, effectiveness, equity, 
and efficiency.



S476 Short oral abstract sessions,  Friday,  17  November

SOA16-926-17 Multisectoral engagement 
and accountability to end TB in the Eastern 
Europe and Central Asia Region: A civil 
society and community perspective 

Y. Kalancha,1 Y. Chorna,2 A. Daftary,2 I.-G. Lukash,3 
S. Hasanova,4 J. Malar,5 M. Chuprynska,1 
L. Tonkonoh,1 O. Klymenko,6 O. Ibragimova,7 
N. Kryshtafovych,8 L. Pirtina,9 1TB Europe Coalition, 
Kyiv, Ukraine, 2York University, Department of 
Anthropology, Toronto, Canada, 3National University of 
“Kyiv-Mohyla Academy”, Department of Sociology, 
Kyiv, Ukraine, 4WHO Regional Office for Europe, Joint 
Infectious Disease Unit (JID), Geneva, Switzerland, 
5Stop TB Partnership Secretariat, Country and 
Community Support for Impact, Geneva, Switzerland, 
6TB People Ukraine, Kyiv, Ukraine, 7Union of People 
Living with HIV, Union of People Living with HIV, 
Almaty, Kazakhstan, 8Republican Public Association 
“Defeat Tuberculosis Together”, Republican Public 
Association “Defeat Tuberculosis Together”, Minsk, 
Belarus, 9Center for Health Policies and Studies (PAS 
Center), Center for Health Policies and Studies (PAS 
Center), Chisinau, Republic of Moldova. 
e-mail: kalancha@tbcoalition.eu

Background: Multi-drug resistant TB remains public 
health crisis in EECA region. Civil society and commu-
nity (CSO/CO) engagement has been crucial to tackling 
the neglected TB social determinants and supporting 
multisectoral actions. 
However, efforts to meaningfully engage CSOs, TB af-
fected communities remain nascent in most high-inci-
dence settings. Drawing on World Health Organization 
multi-sectoral accountability framework to accelerate 
progress to end TB by 2030, we undertook a baseline 
assessment of approaches adopted and challenges in the 
EECA region.
Design/Methods: A mixed methods design was used 
for the study. Data have been virtually collected between 
January 2021 to June 2021 via a standardized survey, 
in-depth interviews, and country-specific focus group 
discussions: 53 organizations completed the survey, 31 
organizations’ leads participated in interviews. 
Participants included 24 TB survivors and representa-
tives of 35 diverse CSOs/COs working with national TB 
programs of five countries: Belarus, Kazakhstan, Mol-
dova, Tajikistan, Ukraine. Organizations ranged from 
large NGOs to grass-root initiatives. Quantitative data 
were analyzed using descriptive statistics and triangu-
lated with themes derived from qualitative data.
Results: Fundamental elements to “meaningful engage-
ment” in TB response include a favorable environment 
for CSOs/COs to voice suggestions and concerns on 
barriers in access to care for people they serve; seats 
at the decision-making table, beginning from the con-
ceptualization phase and with a tangible impact on the 
decisions; and sustainable public financing to support 
operational activities. Multisectoral collaboration activ-
ities have been closely linked to Country Coordination 

Mechanisms , which are key platforms engaged with the 
grants from the GF. The hierarchy in accountability ac-
tions of the CSOs/COs have been unpacked.
Conclusions: Findings of this study lend voice to CSOs/
COs’ perspectives in EECA region about integral el-
ements of their meaningful engagement in the TB re-
sponse, accountability; and needed conditions to ensure 
their financial, operational and programmatic sustain-
ability in multisectoral collaboration.

SOA16-927-17 Community-led monitoring for 
equitable health service delivery in Tanzania 

A. Elias,1 A. Khamisi,1 M. Achayo,2 D. Bwana,3 
W. Mbawala,4 H. Amdal,5 2. Nordstoga,5 
1Mwitikio wa Kudhibiti Kifua Kikuu na UKIMWI Tanzania 
(MKUTA), Monitoring and Evaluation, Dar es Salaam, 
United Republic of Tanzania, 2Mwitikio wa Kudhibiti 
Kifua Kikuu na UKIMWI Tanzania (MKUTA), Program, 
Dar es Salaam, United Republic of Tanzania, 3Mwitikio 
wa Kudhibiti Kifua Kikuu na UKIMWI Tanzania (MKUTA), 
Programs, Dar es Salaam, United Republic of Tanzania, 
4Mwitikio wa Kudhibiti Kifua Kikuu na UKIMWI Tanzania 
(MKUTA), Director, Dar es Salaam, United Republic of 
Tanzania, 5LHL International, Public Health, Oslo, Norway. 
e-mail: willy.mbawala@mkuta.or.tz

Background and challenges to implementation: The 
COVID-19 pandemic greatly hampered TB treatment 
services due to requirements of social distancing and 
reallocation of staff. TB patients also experienced in-
creased stigma and discrimination owing to similarity 
of symptoms between the two diseases. Consequently, a 
set of new challenges to TB patients on treatment, espe-
cially in the context of Community, Rights and Gender 
(CRG), were realized. 
As a result, through Community-Led Monitoring ap-
proaches were implemented to overcome gender and hu-
man rights related barriers to TB care in Tanzania.
Intervention or response: MKUTA, in collaboration 
with the Stop TB partnership, investigated the challeng-
es facing TB patients through CLM using the OneIm-
pact digital application in the context of CRG.
Results/Impact: Thirty Community Health Volunteers 
(CHVs) were trained on basic CRG concepts and us-
ing OneImpact mobile application to collect qualitative 
data using tablets from 2000 patients (1100 male, 900 
female), resulting in a total of 4000 TB challenges were 
documented. The most common reported challenges 
were stigma (60%), human rights violations such as 
breach of confidentiality (20%), and lack of treatment 
support (10%). The most common form of stigma that 
was reported was self-stigma (59%) and stigma from 
family members (44%), whereas the most common 
treatment support challenge was a need for nutrition 
support (45%).
Conclusions: This project highlighted the need for in-
creased advocacy to stakeholders and communities at 
large on TB-related stigma so as to reduce stigma from 
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the community and patients themselves. Moreover, ex-
perience from the project implies applicability of the 
digital approach in health care across all communicable 
and non-communicable disease spectrum. The approach 
calls for the health system decision makers to routinely 
seek feedback from service recipients to identify gaps in 
service delivery and implement corrective measures.

SOA16-928-17 Preventing silicosis in the 
stone mines of the Thar Desert in India 

P. Tyagi,1 1GRAVIS, Administration, Jodhpur, India. 
e-mail: prakash@gravis.org.in

Background and challenges to implementation: State 
of Rajasthan is the second biggest resource in mineral 
wealth in India after Bihar and large numbers of mines 
of various minerals exist in the state. An estimate sug-
gests that nearly 2 million people are engaged in the in-
dustry of mining in the state. Western part of the state is 
very famous for its sand stone and marble stone mines. 
Mineworkers working in these stone mines have a long 
history of difficult work conditions and poor health 
due to inadequate health safety arrangements. Caused 
by consistent inhalation of dust particles, mineworkers 
suffer with occupational lung diseases, particularly with 
Silicosis. 
A large number of mineworkers suffer with this disease 
and die at premature ages causing great losses to their 
families.
Intervention or response: In past, very little interventions 
have been made in the region to prevent this problem. 
GRAVIS, an NGO working in the region, has initiated 
the process on advocacy on health safety of minework-
ers in the region. 
The organization is engaged in organizing health-
screening services for the mineworkers, in promoting 
use of respiratory masks and wet drilling, facilitating 
referrals of patients to the hospital, advocate with the 
government and mine owners to ensure safety and orga-
nize trainings on silicosis prevention and control. 
Research on occupational lung diseases in the region and 
develop preventive measures is also an important part 
of GRAVIS work. GRAVIS’ work reaches over 200,000 
mineworkers.
Results/Impact: As a result of GRAVIS’ interventions, 
there is a greater awareness generated on silicosis. A 
large number of mineworkers use masks and work un-
der safer conditions. Wet drilling in many mines has 
started to reduce the air pollution and health screening 
activities avec started.
Conclusions: Silicosis is major public health problem in 
India and in many other settings where stone mining in 
prevalent. There is a need of a comprehensive approach 
to combat silicosis.

SOA17 Imaging for a TB free world 

SOA17-929-17 Impact of artificial  
intelligence on chest radiography 
reporting: a multi-reader, multi-centre 
study of automatic detection of multiple 
abnormalities and generation of a diagnostic 
reporting system 

L. Guo,1 K. Hong,2 B. Zheng,3 S. Jaeger,4 M.L. Giger,5 
J. Fuhrman,5 H. Li,5 Q. Xiao,2 L. Xia,1 C. Wang,2 
Y.F. Lure,6,2 G. Cheng,7 1Shenzhen Zhiying Medical 
Imaging, Medical Department, Shenzhen, China, 2Shenzhen 
Zhiying Medical Imaging, R&D Department, Shenzhen, 
China, 3University of Oklahoma, College of Engineering, 
Norman, United States of America, 4National Institute of 
Health, National Library of Medicine, Bethesda, United 
States of America, 5University of Chicago, Department 
of Radiology, Chicago, United States of America, 6MS 
Technologies Corp, Product Department, Rockville, United 
States of America, 7Peking University Shenzhen Hospital, 
Department of Radiology, Shenzhen, China. 
e-mail: f.lure@hotmail.com

Background: Radiology report writing is a time-con-
suming task that also requires experience from the ra-
diologists. This study developed and tested a novel AI 
system (MOM-ClaSeg) to assess its performance in 
assisting radiologists to automatically detect multiple 
abnormalities and generate diagnostic report on chest 
x-ray (CXR).
Design/Methods: MOM-ClaSeg has been developed 
by applying augmented Mask-R-CNN based Genera-
tive Pre-trained Text content generation networks. From 
5/22/2022 to 7/22/2022 and 7/22/2022 to 9/22/2022, over 
36,000 PA/AP-CXR from 12 hospitals were retrospec-
tively collected and used as experiment group (G2) and 
control group (G1), respectively. 
A group of 11 radiologists were involved in this study: 
6 junior radiologists (5~10 yr-experience) generating 
initial diagnostic reports, 2 senior radiologists (>15 yr-
experience) reviewing initial report from either junior 
radiologist (G1) or MOM-ClaSeg (G2) to generate final 
reports, and 3 consensus expert radiologists (>25 yr-
experience) as gold standard to evaluate the accuracy of 
final reports. 
Comparison of (G1) double reading, where two radiolo-
gists interpret CXR to generate a final report, and (G1) 
single reading, where single radiologist generates final 
reports based on MOM-ClaSeg generated reports, were 
conducted to evaluate senior radiologist’s performance.
Results: Compared with double reading, accuracy and 
sensitivity of single reading with MOM-ClaSeg have in-
creased by 1.49% (from 96.60% to 98.09%, P<0.001) 
and 10.95% (from 87.07% to 98.02%, P<0.001), respec-
tively. Specificity has increased by 0.22% without statis-
tical significance (from 97.89% to 98.10%, P=0.255). 
Total reading time of single reading using AI has re-
duced by 213.70% (from 8.56s to 17.09s).



S478 Short oral abstract sessions,  Friday,  17  November

Figure 1. The image review comparison testing 
flowchart (upper) and results of  double reading 
without AI aid vs. single reading with AI aid (lower).

Conclusions: This MRMC study shows that a multi-dis-
ease detection and report generation AI can potentially 
serve as the first reader to generate the initial diagnostic 
report and radiologist only reviews its diagnostic reports 
to make final decision. It also shows that single reading 
with AI can reach much higher accuracy and efficiency 
than double reading by two radiologists.

SOA17-930-17 Novel, non-18F-FDG  
tracers used in positron emission 
tomography–computed tomography  
studies of TB 

G. Cross,1,2 C. Chang,3 A. Kelleher,4 N.I. Paton,5 
J. O’Doherty,6 1Kirby Institute, Kirby Institute, Sydney, 
Australia, 2Burnet Institute, Burnet Institute, Melbourne, 
Australia, 3Alfred Health, Infectious Diseases, 
Melbourne, Australia, 4Kirby Institute, University of 
New South Wales, Kirby Institute, Sydney, Australia, 
5National University of Singapore, Infectious Disease 
Translational Research Programme, Singapore, Australia, 
6University College Dublin, Diagnostic Imaging, School 
of Medicine,, Dublin, United States of America. 
e-mail: gailb.cross@gmail.com

Background: Positron Emission Tomography coupled 
with computed tomography (PET-CT) has the poten-
tial to revolutionise tuberculosis research. It provides a 
three-dimensional view of the structural and spatial dis-
tribution of tuberculosis and functional data on changes 
in metabolism, drug penetration and immune-control 
within tuberculous lesions. Here we summarise alter-

native labels to 18F-FDG that could change our under-
standing of tuberculosis and could fuel more effective 
drug development.
Design/Methods: We identified articles published in the 
scientific and medical literature from 1 January 1979 
through 31 December 2022 that described the use of 
novel labels in PET to evaluate tuberculosis in animal 
models and in human studies. Articles in English were 
included. PubMed was searched using the terms “tu-
berculosis,” “PET,” “novel label”, “hypoxia imaging”, 
“molecular imaging”, “noninvasive imaging.” 
Bibliographies of the articles were reviewed for addi-
tional relevant publications. For this review, we included 
studies where PET was coupled with magnetic reso-
nance imaging (MRI) as well as CT, and excluded all 
single person case reports.

Group Label Model Findings

Radio-
labelled TB 
drugs

68Ga-nitroimidazole 

18F-Pretomanid
Human
C3HeB/FeJ 
mice
Rabbit

Localisation and quantification of hypoxic lesions 
in lungs. Pretomanid shown to have excellent 
penetration in brain parenchyma and the CSF.

11C-Rifampicin
11C-Isoniazid
11C-Pyrazinamide
5-18F-fluoropyrazinamide
2-18F-Isoniazid

Human
Rabbit
Baboons 
C3HeB/FeJ 
mice
BALB/c mice

Description of the temporal and spatial evolution 
of RHZ. Necrotic lung tissue, cavity walls and 
brain lesions have low R exposure. Ability of 
drugs to cross blood brain barrier decreases in 
order of Z > H > R. Poor correlation between 
rifampicin concentrations in CSF and brain 
lesions. 2-F-Isoniazid rapidly accumulates at 
sites of infection including necrotic lesions.5-
F-PZA is not a suitable surrogate label of PZA 
distribution.

Repurposed 
from cancer 

68Ga-DOTATOC
Human Higher relative uptake of 68Ga-DOTATOC in 

lymph nodes compared to 18F-FDG.
18F-FDG has increased sensitivity over 68Ga-
DOTANOC in the detection of tuberculous 
lesions

68Ga-Citrate Human Ability to distinguish between active and 
inactive tuberculosis disease, as well as identify 
extrapulmonary sites of disease, and monitored 
response to treatment. May be particularly useful 
for defining intracranial pathology.

64Cu-ATSM C3HeB/FeJ 
mice
BALB/c mice

64Cu-ATSM can detect hypoxic tuberculous 
lesions that develop in C3HeB/FeJ mice. 
Treatment with a TNF inhibitor reduces [64Cu]-
ATSM uptake in tuberculous lesions, suggesting 
that TNF inhibition disrupts granuloma 
organisation to increase oxygen permeability.

11C -methionine Human 11C-methionine was superior to 18F-FDG in 
the delineation of intracranial tuberculomas and 
may be more sensitive in assessing therapeutic 
response.

Immune cell 
receptor 
labels

11C-JNJ-28312141
C3HeB/FeJ 
mice

Label binds to CSF1R+ macrophages and 
delineated granulomas in a mouse model

64Cu-FLFLF
64Cu-LLP2A

Macaques Correlation with macrophage and neutrophil 
abundance in granulomas but 64Cu-FLFLF 
was less-less-specific for neutrophils than 
anticipated.
64Cu-LLP2A uptake was related to macrophages 
and T cells activity in granulomas. Dynamic 
changes in affinity for 64Cu-LLP2A relative to 
18F-FDG uptake over 12 weeks of infection was 
reflective of the dynamic changes in cellular 
architecture and metabolism within granulomas.

125I-DPA-713 in SPECT
124I-DPA-713 in PET-CT

Human
C3HeB/FeJ 
mice
BALB/c mice

125I-DPA-713-SPECT a macrophage-specific 
radioligand has improved signal-to-noise ratio 
compared to FDG-PET. 125I-DPA-713-SPECT 
discriminated between bactericidal activity 
of (RHZ Vs. Bedaquiline-Z-Clofazimine) as 
early 4 weeks into treatment. 124I-DPA-713 
demonstrated high signal intensity in TB lesions 
on PET-CT in humans.

Table.
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Results: Alternative labels to 18F-FDG hold substantial 
promise. These include three major groups; radio-la-
belled tuberculosis drugs, radiopharmaceuticals repur-
posed from cancer research and immune cell receptor la-
bels. Studies of radio-labelled drugs have characterised 
the temporal and spatial distribution of standard drugs 
and newer agents, in particular their ability to penetrate 
into necrotic, hypoxic lesions and intracranial lesions. 
Labels based on immune cell receptors characterised the 
dynamic immunological changes within granulomas. 
Of particular interest, a macrophage-specific radioli-
gand discriminated between the bactericidal activity 
of a highly active regimen from standard tuberculosis 
therapy, from as early as 4 weeks into treatment. Table 
1 summarises non-18F-FDG tracers investigated in TB 
research.
Conclusions: The use of labels other than 18F-FDG has 
increased our understanding of drug distribution, host-
pathogen interactions in tuberculosis. It has the poten-
tial to transform PET-CT’s diagnostic and predictive 
capacity as a biomarker in tuberculosis research.

SOA17-931-17 Iterative threshold score 
calibration for statistically rigorous, 
operationally unobtrusive threshold selection 
for artificial intelligence systems 

L. Huang,1 Z.Z. Qin,2 A. Innes,3 Y. Liu,1 R. Pilgrim,1 
1Google, Research, San Francisco, United States of 
America, 2Stop TB Partnership, Executive Director’s 
Office, Geneva, Switzerland, 3FHI 360, Tuberculosis, 
San Francisco, United States of America. 
e-mail: roryp@google.com

Background: Artificial intelligence (AI) algorithms have 
been recommended to triage chest X-rays for pulmonary 
tuberculosis (TB) screening. These AI systems output a 
continuous range of numerical scores [0,100] requiring 
thresholding for binary (yes/no) classification. Optimal 
thresholds vary based on factors such as demographics, 
TB and HIV prevalence, and clinical characteristics . 
Several AI systems permit a user-defined threshold, both 
empowering and challenging, requiring balance sensitiv-
ity and specificity themselves. Users often rely on default 
thresholds or costly trials for optimization.
Design/Methods: We developed a cost-efficient meth-
od, Iterative Threshold Score Calibration (ITSC) that 
statistically adjusts the threshold over a user-defined 
number of iterations (batches of people screened) to 
achieve an operational target (e.g., confirmation test 
rate) within defined constraints (e.g., confirmation 
test yield). Evaluations after each iteration determine 
if the threshold meets the desired target, and updates 
the threshold if not. ITSC enables AI systems to triage 
TB diagnosis during calibration and can be customized 
for multiple sites with unique characteristics. In simula-
tions, we compared ITSC to calibrating the AI threshold 
to a prospective calibration trial, where all patients re-

ceive confirmation tests. We simulated different cohorts 
using a population of over 20,000 unique retrospective 
TB screening images, artificially constructed to have an 
assumed TB prevalence between 1-10%.

Results: We observed that ITSC was able to optimize the 
threshold while maintaining the same level of type 1 er-
ror and consuming only 20-40% of the negative confir-
mation tests needed by a prospective confirmation trial.
Conclusions: We present a statistically rigorous ap-
proach to iteratively testing and optimizing the thresh-
old for an AI model, reducing the costs of deployment 
while improving screening performance. This approach 
may be applicable in other non-TB screening settings as 
well.

SOA17-932-17 Portable digital X-ray and 
dynamics in active TB case-finding 

M. Fila,1 E. Chukwu,2 S. Shittu,3 C. Dimkpa,4 
B. Odume,5 O. Muzbau,6 M. Tukur,7 1KNCV Nigeria, 
ACF Associate, Katsina, Nigeria, 2KNCV Nigeria, ACF 
Coordinator, Benue, Nigeria, 3KNCV Nigeria, Data Clerk, 
Katsina, Nigeria, 4KNCV Nigeria, Community ACF, Bauchi, 
Nigeria, 5KNCV Nigeria, Executive Directorate, Abuja, 
Nigeria, 6KNCV Nigeria, Program Management, Katsina, 
Nigeria, 7KNCV Nigeria, ACF, Kano, Nigeria. 
e-mail: mfila@kncvnigeria.org

Background and challenges to implementation: Ac-
cording to WHO, in 2021, an estimated 10.6 million 
people fell ill with Tuberculosis(TB) worldwide. Nigeria 
is ranked sixth nation with the highest number of TB 
cases globally. The country contributed 4.4 percent to 
the total TB cases globally. The high burden in Nigeria 
might be largely due to diagnosis gap, hence, the intro-
duction of portable digital x-ray (PDX) with computer 
aided detection (CAD); an innovative and sensitive tool 
by KNCV Nigeria to help close the TB detection, notifi-
cation, and treatment gaps.
Intervention or response: The PDX with CAD was used 
for active TB case finding in rural communities, urban 
slums, hard-to-reach areas, health, and correctional fa-
cilities between January 2022 to December 2022. PDX 
was deployed to 20 out of the 34 LGAs in Katsina state. 
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Advocacy and mobilization were done to screen con-
senting individuals from 4years and above, with pre-
sumptive TB identified using artificial intelligence (AI) 
and TB symptoms. On-the-spot sputum samples were 
collected in sputum cups and transportedin cold packs 
to the laboratory and tested using Genexpert or truant 
machines. TB cases were diagnosed from the presump-
tiveTB and placed on treatment via the local govern-
ment TB focal person.
Results/Impact: The PDX with CAD screened a total 
of 14,231 clients, identified and tested 926 presumptive 
and diagnosed 342 TB cases; the number needed to test 
(NNT) was 3, and number needed to screen (NNS 41). 
These patients were diagnosed mostly in the communi-
ties as they were not too ill to have sort help in the hos-
pitals, they would have remained as reservoir for TB for 
long if not for PDX intervention.
Conclusions: This result have shown the contribution of 
1 PDX unit in closing the TB diagnostic gap in Katsina 
state and also revealed the need for upscale of PDX in-
tervention within the state as LGA coverage stands only 
at 58% in 1 year.

SOA17-933-17 The added value of  
computer-aided detection software  
for external quality assessment at a  
private clinic in Viet Nam 

A.J. Codlin,1,2 T.P. Dao,3 D.T. Le,3 H.B. Huynh,3 
L.N.Q. Vo,4,2 R. Forse,5,2 K. Sidney Annerstedt,2 
J. Lundin,6,7 K. Lönnroth,2 T.V. Ngoc,8,9 
H.T.M. Dang,10 L.H. Nguyen,10 1Friends for 
International TB Relief (FIT), Monitoring and Evaluation 
(M&E), Ho Chi Minh City, Viet Nam, 2WHO Collaboration 
Centre on Tuberculosis and Social Medicine, Karolinska 
Institutet, Department of Global Public Health, Stockholm, 
Sweden, 3Friends for International TB Relief (FIT), 
Programs, Ho Chi Minh City, Viet Nam, 4Friends for 
International TB Relief (FIT), Operations, Ha Noi, Viet Nam, 
5Friends for International TB Relief (FIT), Operations, Ho Chi 
Minh City, Viet Nam, 6Karolinska Institutet, Department 
of Global Public Health, Stockholm, Sweden, 7University 
of Helsinki, Institute for Molecular Medicine Finland 
(FIMM), Helsinki, Finland, 8Ngoc Minh Company Ltd., 
Execuitve Department, Ho Chi Minh City, Viet Nam, 9Ho 
Chi Minh City Respiratory Society, Executive Department, 
Ho Chi Minh City, Viet Nam, 10Pham Ngoc Thach Hospital, 
Steering Department, Ho Chi Minh City, Viet Nam. 
e-mail: hadtm2023@gmail.com

Background: The WHO recently recommended the use 
of computer-aided detection (CAD) software as a radi-
ologist replacement during TB screening. However, us-
ing CAD software in conjunction with radiologists is 
likely to be a more acceptable chest X-ray (CXR) inter-
pretation scenario in settings where radiology services 
already exist.
Design/Methods: We assessed the added value of using 
qXR v3 CAD software (Qure.ai, India) as an external 
quality assessment (EQA) check on radiologist CXR in-

terpretations during TB screening at a private clinic in 
Ho Chi Minh City, Viet Nam. The CAD software’s utili-
ty was to identify people with TB whose abnormal CXR 
image, and thus opportunity for diagnosis, was missed 
by the radiologist. CXRs were interpreted by the clinic’s 
on-site radiologist and processed by the qXR CAD soft-
ware in parallel. 
Participants with any abnormal CXR result, either by 
the radiologist and/or the CAD software (qXR score ≥ 
0.50), were eligible for sputum testing using the Xpert 
MTB/RIF Ultra (Ultra) assay.
Results: Between June 2022 and February 2023, a to-
tal of 4,116 participants were screened by CXR at the 
clinic, resulting in the detection of 41 people with Ultra-
positive TB (total yield of 1.0%). The qXR CAD soft-
ware indicated an additional 39 participants (+21.7%) 
for sputum testing above/beyond the radiologist. 
If only the radiologist had interpreted the CXR images, 
31 people would have been diagnosed with Ultra-posi-
tive TB (sensitivity = 75.6%), whereas if only the qXR 
CAD software had interpreted the CXR images, 40 peo-
ple would have been diagnosed with Ultra-positive TB 
(sensitivity = 97.6%). The qXR CAD software missed 
just one person with Ultra-positive TB, whose qXR 
score was 0.36.

Table. Crosstab of  radiologist and CAD software CXR 
interpretations and follow-on sputum collection and 
Ultra testing yields.

Conclusions: This CXR interpretation scenario resulted 
in a +29.0% sensitivity gain in screening yields, and 
proved to be acceptable with clinic staff, as sputum col-
lection and testing rates were similar across all screening 
cohorts.
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SOA17-934-17 Calibration and evaluation 
of two computer-aided detection software 
products for improving pulmonary TB case 
detection in two districts of Pakistan 

K.u. Eman,1 Z.Z. Qin,2 G.N. Kazi,3 D. Falzon,4 
J. Creswell,5 V. Veronese,6 L. Ditiu,7 S.K. Shah,8 
B. Kirubi,9 T. Asif,10 S.A. Raisani,1 Z.I. Khosti,1 
1Dopasi Foundation, Programme, Islamabad, Pakistan, 
2Stop TB Partnership, New Tools Project, Geneva, 
Switzerland, 3Dopasi Foundation, Research and 
Development, Islamabad, Pakistan, 4World Health 
Organization, Global TB Programme, Geneva, 
Switzerland, 5Stop TB Partnership, TB Reach, Geneva, 
Switzerland, 6World Health Organization, Special 
Programme for Research and Training in Tropical 
Diseases, Geneva, Switzerland, 7Stop TB Partnership, 
Leadership, Geneva, Switzerland, 8Dopasi Foundation, 
Advisory, Islamabad, Pakistan, 9Stop TB Partnership, 
TB Reach, Stockholm, Sweden, 10University of Milan, 
Global Health, Islamabad, Pakistan. 
e-mail: kinza_kz@yahoo.com

Background: Pakistan is increasingly turning to CXR 
for TB screening as it can identify asymptomatic people 
requiring diagnostic testing. Several CAD software now 
interpret TB-related CXR abnormalities. This study 
determined optimal abnormality score thresholds for 
TB screening concerning two CAD products: Lunit IN-
SIGHT CXR version3.0 and qXR version3. 
We aimed to achieve high sensitivity and specificity to 
minimize confirmatory testing costs. We calculated the 
optimal abnormality score consistent with achieving the 
best sensitivity and specificity to meet the WHO target 
product profile for triage tests, and modeled costs for 
Xpert tests based on screening 100,000 people.
Design/Methods: This one-to-one case-control study 
included 276 participants (138 with Xpert-confirmed 
TB and 138 with Xpert negative results). Individuals un-
derwent digital CXRs using Fujifilm Calneo Xair read 
by two AI algorithms. The performance of both soft-
ware was tested with WHO’s tools with different abnor-
mality scores. 
Calibration thresholds were determined by correlating 
CAD readings with Xpert results and performance eval-
uated using sensitivity and specificity. ROC determined 
the ideal threshold score for CAD implementation con-
sistent with accuracy and yield, enabling calculating 
cost implications on Xpert cartridges.
Results: Among 276 participants (212 male and 64 fe-
male), all were HIV-ve, 44 had diabetes, and 83 were 
smokers. For qXR and Lunit, achieving 90% sensitiv-
ity resulted in specificities of 25% and 5.8%. To achieve 
70% specificity, the sensitivities for qXR and Lunit were 
57.6% and 55%. 
To meet the TPP sensitivity threshold scores were 30 for 
qXR and 19 for Lunit, with sensitivities of 90.6% and 
specificities falling to 26.1% and 4.3%, respectively. In-
cremental costs would be entailed for additional Gen-
eXpert testing.

Conclusions: The study provides new insights into max-
imizing TB case detection in Pakistan demonstrating the 
utility of the WHO toolkit for new CAD users though 
limited across diverse settings. While future research is 
recommended, sacrificing specificity for sensitivity ap-
pears inevitable.

SOA17-935-17 Concordance rate of  
expert reviews of PDX-CAD radiograph  
and molecular WHO-recommended  
rapid diagnostics for TB active case-finding  
in Delta State, Nigeria 

Y. Wali,1 V. Edjobayire,2 E. Ajumuka,3 I. Anaedobe,4 
C. Oke,5 N. Nwokoye,6 C. Ogbudebe,6 O. Chukwuogo,6 
B. Odume,7 1KNCV Nigeria, Strategic information, 
Awka, Nigeria, 2KNCV Nigeria, Strategic information, 
Asaba, Nigeria, 3KNCV Nigeria, Technical, Asaba, Nigeria, 
4KNCV Tuberculosis Foundation Nigeria, Technical, 
Anambra, Nigeria, 5KNCV Nigeria, Technical, Awka, 
Nigeria, 6KNCV Nigeria, Technical, Abuja, Nigeria, 7KNCV 
Nigeria, Technical/Administration, Abuja, Nigeria. 
e-mail: ywali@kncvnigeria.org

Background and challenges to implementation: The 
persistent gap between TB identification and incidence 
is a major barrier to achieving TB elimination. Artificial 
intelligence (AI) algorithms can be trained to recognize 
tuberculosis-related abnormalities on chest radiographs. 
Various AI algorithms are available commercially, yet 
there is little impartial evidence on how their perfor-
mance compares with other diagnostic methods of mo-
lecular WHO recommended rapid diagnostic (mWRD) 
tests. 
Hence, this study is aimed at determining the concor-
dance rate of expert review of PDX-CAD radiograph 
and mWRD test in tb active case search.
Intervention or response: KNCV Nigeria is implement-
ing community active case search in Delta state Nige-
ria using a PDX-CAD. In 2022, clients were screened 
and presumptive were identified using PDX-CAD and 
symptomatically. Radiographs of clients with screening 
scores of 50 and above were sent to experts for further 
evaluation, also, radiographs of clients who have low 
screening score but have major signs and symptoms of 
TB were sent for expert review, these clients underwent 
mWRD test. Data was obtained from KNCV Nigeria 
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intervention data base. Information on number of Per-
sons screened, number Presumptive identified, number 
of presumptive evaluated and number of diagnosed TB 
cases was extracted and used for this study. Analysis was 
done using descriptive statistics.
Results/Impact: A total of 14280 clients were screened 
for TB. Presumptive clients identified with radiograph 
sent for expert review were 1426 (10%). Client with re-
sult from radiograph review and mWRD test were 92% 
(n=1426; 1317). Concordance was 63% (n=1317; 827).
Conclusions: In the result, a 63% concordance rate 
shows a substantial significant potential of the PDX-
CAD to detect TB. The availability of CAD will help in 
scaling up active case finding for TB and thus contribute 
to TB elimination in these settings, even though thresh-
old setting and cost-effectiveness modeling are required 
to guide the optimum implementation of CAD products 
as part of screening programs.

SOA17-936-17 18F-FDG positron emission 
tomography–computed tomography as 
treatment outcome parameter in patients 
with drug-susceptible pulmonary TB 

M.J. Neuboeck,1 B. Wageneder,1 M. Gabriel,2 
G. Murauer,1 C. Paar,3 M. Winkler,3 S. Doppler,3 
D. Lang,1 B. Lamprecht,1 H.J. Salzer,1 1Kepler 
University Hospital, Dept of Internal Medicine/
Pulmonology, Linz, Austria, 2Kepler University Hospital, 
Institute of Nuclear Medicine and Endocrinology, 
Linz, Austria, 3Kepler University Hospital, Institute 
of Laboratory Medicine, Linz, Austria. 
e-mail: matthias.j.neuboeck@gmail.com

Background: Optimal treatment duration for drug-sen-
sitive pulmonary tuberculosis (DS-PTB) is unknown. We 
assessed the clinical value of the 18F-fluorodeoxyglucose 
positron emission tomography-computed tomography 
(18F-FDG PET/CT) scan as a radiological biomarker to 
predict the risk of relapse in patients with DS-PTB at the 
end of treatment (EOT).
Design/Methods: We performed a retrospective analy-
sis of patients treated for DS-PTB with at least one 18F-
FDG PET/CT at EOT at the Kepler University Hospital 
in Linz, Austria between 2011 and 2019. Images were as-
sessed for residual metabolic activity (RMA) to compare 
patients with RMA to patients with complete metabolic 
response (CMR).
Results: Out of 236 patients with at least one 18F-FDG 
PET/CT, 35 DS-PTB patients had at least one 18F-FDG 
PET/CT scan at EOT. Almost two thirds (63%; 22/35) 
of DS-PTB patients showed RMA at EOT, while 37% 
(13/35) showed a CMR. None of the DS-PTB patients 
developed a relapse during follow-up neither in the 
RMA- nor in the CMR group. Median follow-up period 
was 14 months (IQR 2-94) in the RMA group and 12 
months (IQR 6-74) in the CMR group. Median treat-
ment duration was 357 days (IQR 312-376) and 369 days 
(IQ 274-428), respectively.

Conclusions: In our cohort RMA at the EOT was not 
associated with higher risk of tuberculosis relapse while 
current literature suggests that negative 18F-FDG PET/
CT findings after ATT might have a protective effect 
against tuberculosis relapse.

SOA18 Tobacco Industry 

SOA18-937-17 Article 5.3 policy audacity  
in India: analysis of enablers and supportive 
factors in policy processes 

S. Kapoor,1 A. Yadav,2 A.K. Pandey,3 R. J. Singh,4 
1STOP at International Union Against Tuberculosis 
and Lung Disease (The Union) South-East Asia, Tobacco 
Control, New Delhi, India, 2International Union Against 
Tuberculosis and Lung Disease (The Union) South-East 
Asia Office, New Delhi, India, Tobacco Control, New 
Delhi, India, 3International Union Against Tuberculosis 
and Lung Disease (The Union), Tobacco Control, 
New York, United States of America, 4International 
Union Against Tuberculosis and Lung Disease (The Union) 
South-East Asia Office, New Delhi, India, NCD 
and Tobacco Control, New Delhi, India. 
e-mail: Shivam.Kapoor@theunion.org

Background and challenges to implementation: Follow-
ing the unanimous adoption of a series of guidelines and 
recommendations for the implementation of Article 5.3, 
(Conference of Parties, 2008), success stories from India 
seem to follow a ‘domino’ effect, wherein precedents in 
one sub-national jurisdiction are followed by others. 
This review scrutinizes Indian tobacco control policy 
audacity in terms of Article 5.3 of WHO-FCTC to ex-
plore enablers that facilitated it.
Intervention or response: A census approach-all sub-na-
tional Article 5.3 documents (circulars/letters/notifica-
tions/orders) were mapped from various sources and 
summarised. Key themes were identified and compared 
across jurisdictions: eligible Indian states/Union territo-
ries (UTs), to identify similarities and differences.
Results/Impact: More than 50% of Article 5.3 policy 
coverage is evident on India’s map, till April 13, 2023. 
Analyzed documents reveal notable omissions across 
states/UTs in the adoption of key Article 5.3 guidelines: 
only some districts and state governments refer to regu-
lating ‘socially responsible’ industry activities, while 
none include pre-emptive measures preventing the in-
dustry from receiving preferential treatment. 
Government(s) of Assam, Karnataka, Kerala, Tamil 
Nadu, Meghalaya, Uttar Pradesh, Puducherry, Mani-
pur, and Uttarakhand have issued detailed notifications 
including a protocol, procedure for a meeting (if at all 
necessary), code of conduct, and empowered commit-
tee constitution. Following clustering across the states/
UTs, the Ministry of Health was found to be the major 
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enabler; with the Ministry of Higher Education as an 
outlier (Madhya Pradesh) and Uttar Pradesh en route 
for a “top-down” model.
Conclusions: Lessons from India reveal that civil soci-
eties, along with policy actors and local governments 
have been integral in following the “bottom-up” Article 
5.3 policy adoption process. ‘Whole of government ap-
proach’, intersectoral and multi-jurisdiction collabora-
tion, and lessons learned from previous policies with 
proactive advocacy strategies are additional drivers that 
the states/UTs in India and other Parties to the FCTC 
can employ in adopting and implementing Article 5.3 
policy, as they embark upon similar efforts.

SOA18-938-17 An assessment of tobacco 
advertising, promotion and sponsorship 
legislations in Africa 

L. Sessou,1 C. Ayong,1 I. Zida,1 S.P. Ngobese,2,3 
C. Egbe,2,3 1African Tobacco Control Alliance (ATCA), 
ATCA, Lomé, Togo, 2Alcohol, Tobacco and other 
Drug Research Unit, South African Medical Research 
Council, Pretoria, South Africa, 3Sefako Makgatho 
Health Sciences University, Department of Public Health, 
Faculty of Health Sciences, Pretoria, South Africa. 
e-mail: sessou@atca-africa.org

Background: Article 13 of the WHO Framework Con-
vention on Tobacco Control (FCTC) recommends com-
plete ban on all forms of tobacco advertising, promo-
tion, and sponsorship (TAPS). The tobacco industry 
sees Africa as a place to expand their business through 
aggressive marketing of their products. 
This study aimed to assess legislative compliance to Ar-
ticle 13 in the WHO AFRO region.
Design/Methods: Document analysis of TAPS provi-
sions in national laws from 18 countries in the WHO 
AFRO region was conducted. Laws were sourced from 
the Campaign for Tobacco-Free Kids’ Global Resourc-
es database. Eight TAPS components in line with the 
guidelines to the implementation of Article 13 were ex-
tracted into a spreadsheet including: 
1. Direct and indirect mass media advertising; 
2. Promotion; 
3. Point-of-sale product display and promotion; 
4. Packaging and product design; 
5. Internet sale and promotion; 
6. Sponsorship; 
7. Corporate social responsibility activities; and 
8. Cross-border TAPS. 
For each of these components, Information on whether 
the target country had a full ban, partial ban, no ban, or 
if the status was uncertain were coded. Extracted data 
were then sent to an identified tobacco control stake-
holder in the country for verification.
Results: Our results reveal that among the 18 countries 
surveyed, a total ban on TAPS activities were found to be 
75% in Uganda (6/8 and 62.5% in Nigeria, The Gambia 
and Togo (5/8). There are partial bans on 2 TAPS com-

ponents in Uganda and Nigeria; and 3 components in 
Togo and The Gambia. Tanzania and Senegal have no 
provisions for 3 and 2 TAPS components respectively.
Conclusions: The study found that none of the 18 coun-
tries assessed has a comprehensive ban on TAPS. Partial 
bans allow the tobacco industry to take advantage of 
legal gaps deploy strategies to target youth. Countries 
need to review their laws and institute full TAPS bans to 
comply with Article 13 of the WHO FCTC.

SOA18-939-17 Tobacco vendor licensing  
in Ranchi, India: A potential strategy to 
reduce point-of-sale tobacco advertising  
and promotions, and product display 

S. Saraf,1 B. Kaplan,1 J. Sinamo,1 A.K. Pandey,2 
R. Singh,2 D. Mishra,3 K. Wright,2 R.D. Kennedy,1 
1Institute for Global Tobacco Control, Health, Behavior 
and Society, Baltimore, United States of America, 
2International Union Against Tuberculosis and Lung 
Disease (The Union), Tobacco Control, New York, 
United States of America, 3Socio Economic and 
Educational Development Society (SEEDS), New 
Delhi, India, Tobacco Control, Ranchi, India. 
e-mail: ssaraf3@jhu.edu

Background: In India, provisions of the Cigarettes and 
Other Tobacco Products Act, 2003 (COTPA) prohibits 
direct and indirect advertisement, promotion, and spon-
sorship of tobacco products (TAPS) at points-of-sale 
(POS). The local government in Ranchi has adopted 
policies to strengthen enforcement of COTPA through 
tobacco vendor licensing. A baseline survey (wave1), as-
sessing compliance with TAPS policies at POS, was con-
ducted in 2020. Our objective was to assess and compare 
compliance with TAPS policies post the implementation 
of vendor licensing (wave2) in 2022.
Design/Methods: Data collectors conducted observa-
tions at tobacco vendors identified along pre-determined 
stretches of road, ranging from 500-1000m in each of 
the 53 wards in Ranchi. The geographic location of each 
tobacco vendor was recorded. For each POS data col-
lectors noted the presence of tobacco advertisements, 
tobacco product display, and if tobacco products were 
within reach of minors.
Results: The study conducted observations in N=374 
locations in wave1 and N=350 in wave2. Approximately 
15% of tobacco vendors (n=54) had outdoor tobacco 
advertisements in wave2, versus 29% (n=108) dur-
ing wave1. Indirect outdoor advertisements showed an 
overall decrease of 16% between the two waves (wave1: 
25%, n=93; wave2: 9%, n=31). 
Similarly, indoor advertisement was observed in 14% 
of tobacco vendors (n=53) in wave1 and 8% (n=28) in 
wave2. While tobacco product display at POS remained 
almost the same across the two waves (wave1: 17%; 
wave2: 18%); of those that had products on display, 
there was an overall reduction of 14% of display within 
the reach of minors (wave1: 89%; wave2: 75%).
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Conclusions: There was an overall decrease in tobacco 
advertisements at POS in Ranchi, from 2020 to 2022. 
These findings suggest that regular state-level enforce-
ment efforts, including adoption of tobacco vendor li-
censing, can be effective in implementation of COTPA.

SOA18-940-17 Tobacco industry’s tax  
evasion through price mechanisms in 
Bangladesh 

M. Baidya,1 A. Rahman,1 A. Hossain,1 1WBB Trust, 
Health Rights, Dhaka, Bangladesh. 
e-mail: baidyamethun@gmail.com

Background and challenges to implementation: To make 
Bangladesh tobacco-free before 2040 it is necessary to 
raise the price of tobacco products above the purchasing 
power of the consumer. But due to the price mechanism 
of the tobacco company, the price of the tobacco prod-
uct is constantly getting cheaper to the consumer even if 
the tax increases. 
Besides, for the abnormal price hike of daily necessi-
ties the general people are reducing the consumption of 
eggs, milk and other nutritious foods to cope with this 
expenditure. Overall procedure is facing some serious 
challenges in its implementation mentioned below:-
1. Political and social challenges,
2. Weak regulatory framework,
3. Limited access to healthcare,
4. Tobacco farming.
Intervention or response: Prices of tobacco and daily 
necessities has been collected through random sampling 
from the markets of Dhaka, Jessore, Jhenaidah, and 
Satkhira districts. Moreover we have collected the price 
information of cigarettes and regular commodities of 
the last 5 years from 2018 to 2023 from he Govt. tariff 
commission. In addition secondary data and the opin-
ions of public health and tobacco control experts were 
obtained and analyzed.
Results/Impact: In contrast to the 57%-119% increase 
in prices of basic commodities like rice, milk, egg, meat, 
the price of cigarettes increased by only 8%, 3.2%, 
19.35%, and 15.5%, respectively, by 4 different tiers. 
Apart from this, taking advantage of not mentioning 
‚maximum retail price’ on the packaging of tobacco 
products and the opportunities of selling single stick 
cigarettes priced at Tk. 4, Tk. 6.50, Tk. 11.10 and Tk. 
14.20 are being sold at Tk. 5, Tk. 7, Tk. 12, and Tk. 16 
respectively. The government is losing about Tk. 5000 
crores of revenue every year due to the non-taxation of 
this additional value.
Conclusions: Taking into account GDP growth and in-
flation rate tax raise on tobacco products will play an 
important role in revenue generation, tobacco control 
and health promotion.

SOA18-942-17 Impact of price and tax 
changes in the national budget on the retail 
prices of tobacco products (cigarettes) in 
Bangladesh 

M.I. Khalil,1 1University of Dhaka, Bureau of Economic 
Research (BER), Dhaka, Bangladesh. 
e-mail: ibrahimrumcj@gmail.com

Background and challenges to implementation: The 
multi-tier tax structure makes tobacco products very 
cheap and readily available in Bangladesh. So, it is im-
portant to reveal that the current tax structure helps 
control of retail cigarette price after the sixth month of 
national budget. So determining the difference between 
Maximum Retail Price (MRP) printed on the package 
and the actual selling price.
Intervention or response: Data has been collected from 
the 48 retail outlets (points of sales) in 12 cities. This 
includes the divisional cities of Dhaka, Barisal, Khulna, 
and Mymensingh, as well as two other district towns 
from each division. Data has been collected from four 
retail outlets in each city. Data has been collected from 
June to December 2022 for this study.
Results/Impact: According to the data collected in the 
survey, the maximum retail price printed on the 20-stick 
cigarette pack of the premium tier was BDT 284. But re-
tailers are selling for BDT 306.13. The study also found 
that the maximum retail price printed on 20 stick pack-
ets is BDT 222 and BDT 130 in high and medium tiers, 
respectively. But the average selling price is BDT 237.55 
and 136.96 taka. The maximum retail price is BDT 80 
printed on a 20 sticks packet of low tier, but it is sold at 
an average of BDT 95.96 for a 20-stick pack.

Table. Potential loss of  government revenue in FY 
2022-23.

As such, if taxes could be levied on the highest retail 
price, the government could get a additional revenue 
around BDT 20.35 billion from last six month of FY 
2022-23.
Conclusions: The government is losing thousands of 
crores of revenue every year due to lack of oversight in 
the tobacco sector. Therefore, in addition to effective to-
bacco control, it is important to stop extorting cigarette 
companies from the public. This will play an important 
role in stopping tax evasion by tobacco companies.
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SOA19 Air quality and lung health 

SOA19-943-17 Tupumue, a study of  
asthma, lung function and air pollution 
exposures in schoolchildren in an informal 
(slum) settlement and a more affluent area 
of Nairobi, Kenya 

H. Meme,1 C. Gray,2 C. Bowyer,3 E. Amukoye,4 
F. Orina,4 J. Chakaya,5 K. Mortimer,6 L. Zurba,7 
M. Lesosky,8 S. West,9 G. Devereux,10 1Kenya Medical 
Research Institute, Center for Respiratory Diseases 
Research, Nairobi, Kenya, 2University of Galsgow, Health 
and Wellness, Galasgow, United Kingdom of Great 
Britain and Northern Ireland, 3University of Portsmouth, 
Arts, Porthsmouth, United Kingdom of Great Britain and 
Northern Ireland, 4Kenya Medical Research Institute, 
CRDR, Nairobi, Kenya, 5Kenyatta University, Medicine, 
Nairobi, Kenya, 6Cambridge University, Medicine, 
Cambridge, United Kingdom of Great Britain and 
Northern Ireland, 7Education for Health Africa, Training, 
Cape town, United Kingdom of Great Britain and 
Northern Ireland, 8Liverpool School of Tropical Medicine, 
Statistics, Liverpool, United Kingdom of Great Britain and 
Northern Ireland, 9University of York, Qualitative, York, 
United Kingdom of Great Britain and Northern Ireland, 
10Liverpool School of Tropical, Medicine, Liverpool, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: helenmeme@gmail.com

Background: Although one billion people live in slums, 
the consequences for respiratory health of living in these 
settlements remain largely unknown. An unanswered 
question is whether the 350-500 million children living 
in informal settlements are at increased risk of asthma, 
the commonest childhood non-communicable disease. 
The aim of the Tupumue study was to determine wheth-
er children living in an informal settlement in Nairobi, 
Kenya are at increased risk of asthma and to identify 
pertinent environmental exposures.
Design/Methods: Children attending schools selected at 
random in Mukuru (a large slum) and the neighboring 
more affluent residential area of Buruburu were com-
pared. Questionnaires quantified respiratory symptoms 
and environmental exposures; lung function was mea-
sured; personal exposure to particulate matter (PM2.5) 
was measured in a subset and used to estimate exposure 
for all participating children.
Results: 2373 children participated, 1277 in Mukuru 
(median, interquartile range, age 11, 9-13 years, 53% 
girls), and 1096 in Buruburu (10, 8-12 years, 52% girls). 
Mukuru schoolchildren had greater exposures to air 
pollution sources (median 39μg/m³, IQR 35-43) than in 
Buruburu (median 22μg/m³, 20–25), p<0.001. 
When compared with Buruburu schoolchildren, Mu-
kuru schoolchildren had a greater prevalence of the 
symptoms, ‘recent wheeze’ (9.5% vs 6.4%, p=0.007) 
and ‘trouble breathing’ (16.3% vs 12.6%, p=0.01), and 
these symptoms were more severe (sleep disrupted by 

wheeze, 6.9% vs 4.2%, p=0.005) and problematic. Di-
agnosed asthma was more common in Buruburu school-
children (2.8% vs 1.2%, p=0.004). In multivariate anal-
yses, significant adverse associations were observed with 
self-reported exposure to ‘vapours, dusts, gases, fumes’ 
(‘trouble breathing’), use of mosquito coils (‘wheeze’), 
adult smoker(s) in the home (‘trouble breathing’), and 
living <500m from a major road.
Conclusions: Children living in informal settlements are 
more likely to develop symptoms consistent with asth-
ma that are more severe but less likely to be diagnosed 
as asthma.

SOA19-944-17 Ambient air pollution and risk 
of active TB: a nationwide population-based 
cohort study in Taiwan 

B.-S. Zeng,1 W.-C. Lo,2 C.-C. Ho,3 J.-S. Hwang,4 
H.-H. Lin,1 1National Taiwan University, Institute of 
Epidemiology and Preventive Medicine, Taipei, Taiwan, 
2Taipei Medical University, Master Program in Applied 
Epidemiology, College of Public Health, Taipei, Taiwan, 
3National Health Research Institutes, National Institute of 
Environmental Health Sciences, Taipei, Taiwan, 4Academia 
Sinica, Institute of Statistical Science, Taipei, Taiwan. 
e-mail: r06849030@ntu.edu.tw

Background: Available evidence on the relationship be-
tween long-term exposure to particulate matter with 
aerodynamic diameter of ≤ 2.5 μm (PM2.5) and tubercu-
losis (TB) has been limited and inconsistent. This study 
aimed to investigate this association using a nationally 
representative sample from Taiwan.
Design/Methods: We conducted a longitudinal cohort 
study of individuals aged ≥12 years who participated in 
5 rounds of the National Health Interview Survey be-
tween 2001 and 2017. Each participant was followed up 
until the incidence of active TB, death, or 31 December 
2020, whichever came first. 
The incidence of TB was identified based on ICD code 
and prescription of anti-TB drugs. The PM2.5 exposure 
was estimated using air quality monitoring stations 
and microsensors data, which has been previously pub-
lished. 
We conducted time-dependent Cox regression, using 
the average PM2.5 level in the preceding two years as the 
exposure window. Restricted cubic splines were used to 
measure the nonlinear association.
Results: Among the 72,180 individuals with a median 
follow-up time of 11 years, 488 TB cases were reported. 
The mean annual PM2.5 level during the follow-up pe-
riod was 26.8 μg/m3 (SD: 8.9 μg/m3). 
After adjusting for sex, age, body mass index, cigarettes 
smoking, alcohol use, education level, household in-
come, living in mountain administrative areas, TB his-
tory, and secular trend of TB, the adjusted HR was 0.95 
(95% CI: 0.85-1.06) for every 10 μg/m3 increase in annu-
al average of PM2.5. We found evidence for effect modi-
fication by age (p-value = 0.048), and the adjusted HR 
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was higher among people > 65 years (aHR 1.09, 95% 
CI 0.91-1.31). No significant non-linear relationship was 
found (p-value = 0.063 for linearity).
Conclusions: In the large population-based cohort 
study, there was no strong association between long-
term exposure to PM2.5 and risk of active TB. The el-
derly population might be the vulnerable subgroup for 
the effect of air pollution.

SOA19-945-17 Spatio-temporal trends  
of air pollution in Kampala City, Uganda, 
2020–2022 

A. Ndyabakira,1 D. Ayen Okello,2 S. Karen Zalwango,2 
M. Ninsiima,3 R. Migisha,3 1Kampala Capital City 
Authority, Directorate of Public Health and Environment, 
Kampala, Uganda, 2KCCA, Directorate of Public Health and 
Environment, Kampala, Uganda, 3Uganda Public Health 
Fellowship Program, UPHFP, Kampala, Uganda. 
e-mail: andyabakira@musph.ac.ug

Background and challenges to implementation: Fine 
particulate matter (PM2.5) is an air pollutant that poses 
greatest health risk to humans, with levels >15 μg/m3 

being associated with serious health effects. PM2.5 is a 
measure of air quality associated with such health effects 
and its major route of entry is respiratory tract. Cities 
are more prone to poor air quality compared to non-
urban areas. We assessed the spatio-temporal trends of 
air quality concentrations in Kampala City in order to 
determine the exposure to risk for lung disease.
Intervention or response: PM2.5 concentration data for 
January 1, 2020–June 30, 2022 from Clarity Node Solar-
Powered monitors were analyzed using STATA 14. We 
computed 24-hour mean PM2.5 concentration at city and 
city division levels by combining data from all monitors 
in the respective areas. Average PM2.5 concentrations 
were compared by hour of the day and diurnal varia-
tions in air quality throughout the day determined. We 
used the Seasonal Mann-Kendall statistical test to assess 
trends in 24-hour average PM2.5.
Results/Impact: Overall, the 24-hour average PM2.5 
from January 1, 2020–June 30, 2022 was 59 μg/m3 (range: 
18–182 μg/m3) in Kampala City. PM2.5 concentrations 
exceeded 15 μg/m3 in all city divisions: Kawempe (63 μg/
m3), Central (61 μg/m3), Rubaga (60 μg/m3), Nakawa (55 
μg/m3) and Makindye (53 μg/m3). PM2.5 concentration 
peaked from 10am–noon (74–73 μg/m3) and 8pm–9pm 
(73–77 μg/m3). There was a small decline in PM2.5 from 
January 2020 to June 2022 (r = -0.27, p < 0.001). PM2.5 
increased during April–June [2020 (r=0.56, p=0.006), 
2021 (r=0.26, p=0.030), and 2022 (r=0.37, p=0.030)] 
and declined during July−September, 2021 (r=-0.43, 
p=0.008) and January−March, 2022 (r=-0.41, p=0.011).
Conclusions: Unhealthy PM2.5 levels were observed 
even during times of less traffic and economic activity 
in Kampala City; predictable annual patterns in high 
PM2.5 were seen. This may worsen lung health for city 
residents.

SOA19-946-17 Exposure to air pollutants 
increases risk of pulmonary TB due to DNA 
methylation 

Q. Liu,1,2 X. Tian,3 J. Wang,2 1Center for Disease 
Control and Prevention of Jiangsu Province, Department 
of Chronic Communicable Disease, Naning, China, 
2School of Public Health, Nanjing Medical University, 
Department of Epidemiology, Naning, China, 3Sir Run Run 
Hospital, Nanjing Medical University, Department 
of Central Sterile Supply, Naning, China. 
e-mail: jmwang@njmu.edu.cn

Background: Exposure to particulate matter (PM) in-
creases the risk of tuberculosis, but the mechanism is 
not fully understood. Genomic DNA methylation could 
be modified when exposed to air pollutants, which may 
be an essential molecular mechanism. We measured the 
organic and metal pollutants in the bronchoalveolar la-
vage fluid (BALF) of patients with pulmonary tubercu-
losis and further evaluated the effect of DNA methyla-
tion and cytokine levels.
Design/Methods: The concentration of organochlorine 
pesticides (OCPs), polycyclic aromatic hydrocarbons 
(PAHs), and metal elements of BALF samples was de-
tected by gas chromatography-mass spectroscopy (GC-
MS) and inductively coupled plasma mass spectrometry 
(ICP-MS). We employed the Luminex 200® platform to 
determine the cytokines (IFN-γ, IL-10, IL-12, IL-17A, 
IL-2, IL-23, IL-4, IL-8 and TNF-α) in plasma. The Il-
lumina HiSeq platform was used to assess DNA meth-
ylation at 99 CpG sites in the promoter regions of the 
immunity-related gene.
Results: We found that γ-HCH and Bap increased tuber-
culosis risk, with adjusted Odds Ratios (aORs) of 1.781 
(95% CI: 1.398-2.334) and 3.456 (95% CI: 2.208-6.445), 
respectively. 
For metal elements, Sr, Ag and Sn were risk factors for 
tuberculosis (aOR=1.781, 3.456 and 4.319, respective-
ly), while Cu (aOR=0.540) and Ba (aOR=0.510) expo-
sure could decrease the risk of tuberculosis. 
Cytokines, such as IFN-γ, IL-17A, IL-2 and IL-23, were 
higher in the tuberculosis group, while the level of IL-4 
was lower. 
The methylation at the IL-4_06_121 site showed a sig-
nificant mediating role of γ-HCH, Sr and Sn in the risk 
of tuberculosis, with the aOR of 1.215 (95% CI: 1.006-
1.759), 1.215 (95% CI: 1.006-1.759) and 1.148 (95% CI: 
1.005-1.550), respectively. The IL-4 mediated the asso-
ciation between IL-4 gene methylation and tuberculosis 
risk.
Conclusions: Various organic and metallic contami-
nants could be observed in BALF, affecting DNA meth-
ylation of immune-related genes and cytokines. DNA 
methylation played a mediating role in the association 
between PM and pulmonary tuberculosis.
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SOA19-947-17 Challenges and  
opportunities for implementing cotton 
dust control interventions in textile mills of 
Karachi, Pakistan: a qualitative study 

A. Hussaini,1 A. Nafees,1 M. Asim,1 1Aga Khan 
University, Department of Community Health Sciences 
(CHS), Karachi, Pakistan. 
e-mail: ali.hussaini@aku.edu

Background: Cotton dust exposure is a significant oc-
cupational hazard in the textile industry, that can cause 
respiratory problems such as bronchitis, byssinosis and 
asthma. Despite efforts to control exposure, textile 
workers continue to experience adverse health effects. 
This work was part of the MultiTex randomized con-
trolled trial designed to test interventions for improving 
respiratory health of textile workers in Karachi, Paki-
stan. We conducted end line qualitative interviews to 
explore experiences and opinion of study participants 
and stakeholders regarding the intervention package. 
Understanding their experiences and perspectives is es-
sential for developing effective interventions.
Design/Methods: This qualitative study used 15 in-
depth interviews with managerial staff, 11 key-infor-
mant interviews with the relevant stakeholders from 
public and private organizations and 14 focus group 
discussions with textile workers to explore their ex-
periences regarding the intervention. Of the 38 textile 
factories that participated in the trial, 14 were purpo-
sively selected for this study. The interviews were audio-
recorded, transcribed, translated and analyzed using 
thematic analysis.
Results: Four main themes emerged from the data: 
1. Perceived health effects, 
2. Coping mechanisms, 
3. Organizational support, and; 
4. Perceived barriers to reducing exposure. 
Participants reported various respiratory symptoms 
such as coughing, wheezing, and shortness of breath, 
which they attributed to cotton dust exposure. Coping 
mechanisms included wearing facemasks and seeking 
medical advise. Participants reported limited organiza-
tional support and identified barriers, such as the cost 
and inconvenience of implementing control measures. 
Most participants reported that refresher trainings con-
ducted at the factories were very helpful and that Multi-
Tex committee (responsible for compliance and sustain-
ability) was a great initiative.
Conclusions: There is a need for comprehensive and ef-
fective interventions to reduce cotton dust exposure and 
improve the health and well-being of textile workers. 
Organizational support, including education and train-
ing, is crucial in the design and implementation of such 
interventions.

SOA20 Person-centred care 

SOA20-948-17 “Throughout the treatment, 
you continue to pamper and give them 
attention”: healthcare workers’ behavioural 
adaptations to retain men in TB care 

C. Ugwu,1,2 G. Kolawole,2 J. Kushim,2 J. Bimba,2 
B. Squire,1 T. Wingfield,1,3,4 1Liverpool School of Tropical 
Medicine, Clinical Sciences, Liverpool, United Kingdom 
of Great Britain and Northern Ireland, 2Zankli Research 
Centre - Bingham University, Community Medicine, Karu, 
Nigeria, 3Karolinska Institutet, World Health Organization 
Collaborating Centre on Tuberculosis and Social Medicine, 
Department of Global Public Health, Stockholm, Sweden, 
4Liverpool University Hospitals NHS Foundation Trust, 
Tropical and Infectious Disease Unit, Liverpool, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: Chukwuebuka.Ugwu@lstmed.ac.uk

Background: Men and women face gender-specific 
challenges in accessing and remaining in TB care. Key 
bottlenecks faced by men along the TB care cascade are 
embedded in male gender norms and roles, and their 
subsequent struggle to meet the expectations of their 
families and communities. For many men in informal 
work situations, seeking care usually implies forfeiture 
of income with potential concomitant effects on their 
household’s food intake and indeed survival. 
We undertook a qualitative inquiry to understand health-
care workers’ (HCWs) perspectives and experiences of 
gendered barriers to being retained in TB care.
Design/Methods: This qualitative research was devel-
oped through the LIGHT Consortium’s DESTINE re-
search in Nigeria. We conducted semi-structured key in-
formant interviews with 13 purposively selected HCWs 
(Females=7, Males=6) involved in delivering TB services 
at various levels. 
Content analysis framed from an interpretative perspec-
tive was utilized: naturalized transcription of KII re-
cordings was followed by descriptive first-order coding 
and interpretative second and third-order coding.
Results: Participants perceived that, compared to wom-
en, successful retention of men in TB care generally 
required more time (to build trust), more resources (to 
support care), more information (to enable empower-
ment and cooperative decision-making), and more flex-
ibility of service delivery (opening hours). 
To be successful in retaining men, HCWs reported ad-
aptations including ‘baiting and negotiations’ to ensure 
individualized care tailored to each man’s need. This 
required extra commitment beyond what is considered 
official job expectations. 
The ability of individual HCWs to recognize and re-
spond to the gendered needs and agency of men and 
women seeking care differed amongst HCWs.
Conclusions: Informally, HCWs do perceive differences 
between the needs of men and women seeking care and 
do informally change the way they offer care to meet 
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these needs. There is a need to re-orientate the health-
care-delivery system and build the capacity of HCWs 
gender-responsive care delivery.

SOA20-949-17 Nationwide TB stigma 
assessment in Mongolia: results of 
qualitative interviews with people 
diagnosed with TB 

B. Tsogt,1 N. Tsegeen,2 G. Munkhjargal,3 
N. Dambaa,4 D. Dalai,5 Z. Khukhkhuukhen,5 
D. Damdin,3 C. Zagd,5 O. Adilaa,5 G. Dorj,6 A. Bold,3 
N. Nyamdavaa,6 1Mongolian Anti Tuberculosis 
Association, Research and Innovation, Ulaanbaatar, 
Mongolia, 2National Center for Communicable Diseases, 
Infectious Diseases Surveillance and Research, 
Ulaanbaatar, Mongolia, 3Mongolian Anti Tuberculosis 
Association, Community Engagement, Ulaanbaatar, 
Mongolia, 4National Center for Communicable Diseases, 
Tuberculosis Research and Surveillance, Ulaanbaatar, 
Mongolia, 5National Center for Communicable Diseases, 
Tuberculosis Hospital, Ulaanbaatar, Mongolia, 
6Mongolian Anti Tuberculosis Association, 
Administration, Ulaanbaatar, Mongolia. 
e-mail: bazra.ts@outlook.com

Background and challenges to implementation: This 
study is a part of the nationwide Tuberculosis Stigma 
Assessment in Mongolia, which aimed to assess the 
extent and dimensions of stigma related to tuberculo-
sis (TB), to understand stigma as a barrier to accessing 
care, and to develop strategies with an action plan to 
address it.
Intervention or response: Interviews with people with 
TB (PWTB) from all 21 provinces and eight districts of 
the capital city were included, as well as specific vulner-
able populations such as mental health patients, prison-
ers and homeless people. 54 community-based HCWs 
were trained using the STOP TB Partnership’s “TB Stig-
ma data collection tools”. 
Semi-structured questionnaires containing validated TB 
stigma scales and additional questions targeting a better 
understanding of where stigma is being experienced, ob-
served and how it manifests along the TB journey. Tran-
scripts were analyzed using thematic analysis.
Results/Impact: Between 21 February and 2 April 2022, 
460 participants were interviewed. Self-stigma was re-
ported by 44% of PWTB and it has inhibited 16% to 
seek care. 
Hiding having TB and depression were common, as well 
as being ashamed of having TB and fear of infecting 
others. They have also experienced negative encounters 
with HCWs, family, friends and community, as well as 
at the workplace. 
These experiences manifested mainly through non-ver-
bal communication and they received little support. Ma-
jority of participants expressed the critical need for pub-
lic awareness and advocacy of TB, improved TB health 
care facilities, knowledge and attitude of HCWs. 

Moreover, workplace stigma reduction policies comple-
mented with social and financial support were among 
the main concerns for PWTB.
Conclusions: Both self-stigma of PWTB and perceived 
stigma of HCWs, family and friends and community are 
common in the Mongolian society. It is acting as a sig-
nificant barrier to accessing health care services. There-
fore, incorporation of stigma reduction strategies are 
critically required in the national TB response.

SOA20-950-17 Differentiated social 
protection to address the costs of TB care  
in Viet Nam 

R. Forse,1,2 A.L. Hoang,3 T.T. Nguyen,4 A.J. Codlin,3,2 
L.N.Q. Vo,5,2 T.D. Le,6 L. Basu,7 L.H. Nguyen,8 
D.V. Pham,9 H.B. Nguyen,10 L.V. Dinh,10 
K. Sidney Annerstedt,11 1Friends for International 
TB Relief (FIT), Operations, Ho Chi Minh City, Viet Nam, 
2WHO Collaboration Centre on Tuberculosis and Social 
Medicine, Karolinska Institutet, Department of Global 
Public Health, Solna, Sweden, 3Friends for International TB 
Relief (FIT), Monitoring and Evaluation (M&E), Ho Chi Minh 
City, Viet Nam, 4Center for Development of Community 
Health Initiatives (CHI), Operations, Ho Chi Minh City, Viet 
Nam, 5Friends for International TB Relief (FIT), Operations, 
Ha Noi, Viet Nam, 6United States Agency for International 
Development (USAID), Viet Nam Office of Health, Ha 
Noi, Viet Nam, 7United States Agency for International 
Development (USAID), Viet Nam Office of Health, Ho Chi 
Minh City, Viet Nam, 8Pham Ngoc Thach Hospital, Steering 
Department, Ho Chi Minh City, Viet Nam, 9Hai Phong 
Lung Hospital, Steering Department, Hai Phong, Viet Nam, 
10National Lung Hospital, Program Direction Department, 
Ha Noi, Viet Nam, 11WHO Collaboration Centre on 
Tuberculosis and Social Medicine, Karolinska Institutet, 
Department of Global Public Health, Stockholm, Sweden. 
e-mail: rachel.forse@tbhelp.org

Background: Approximately 63% of households af-
fected by TB in Viet Nam experience catastrophic costs. 
Within the Vietnamese context, provision of financial 
support to people with TB is most acceptable when it 
is targeted towards the economically vulnerable, rather 
than all persons with TB.
Design/Methods: A predictive model for catastrophic 
cost incurrence was developed into a four-question risk 
assessment tool which could be easily administered by 
District TB Unit (DTU) staff in order to assess the eligi-
bility of people starting TB treatment for differentiated 
tiers of socioeconomic support designed to offset direct 
medical costs. The USAID-funded Erase TB project sup-
ported the roll out of this tool at 10 DTUs in Ha Noi 
and Ho Chi Minh City, as well as the provision of the 
support packages.
Results: Over 4,600 TB patients were screened using 
the risk assessment tool (83.0% of people starting TB 
treatment during the intervention period), resulting in 
the identification of 1,023 (21.8%) who were eligible for 
at least one kind of support package. 829 (81%) eligible 



Short oral abstract sessions,  Friday,  17  November S489

patients were ultimately enrolled in one of three tiers. 
734 patients (88.6%) redeemed at least one transport 
voucher, with 515 (62.2%) redeemed all six vouchers. 
1,384 cash transfers were distributed to 702 patients. 
Social health insurance premiums were subsidized for 
41 patients (69.5% of eligible), which extended insur-
ance coverage to a total of 74 individuals living in TB-
affected households. In total, USD 70,444 was provided 
as socioeconomic support to eligible patients.

Conclusions: This intervention demonstrates the feasi-
bility of stratifying risk and distributing social protec-
tion according to socioeconomic vulnerability. Innova-
tive interventions such as this are needed to mitigate 
catastrophic costs due to TB.

SOA20-951-17 Breaking barriers to TB-HIV 
care: Using an integrated community-based 
approach to reach key populations in Wakiso 
District, Uganda 

L. Namusisi,1 P. Ajambo,1 R. Makabayi-Mugabe,2 
S. Zawedde Muyanja,2 S. Dejene,3 M. Mudiope,2 
1The AIDS Support Organisation, Program Management 
and Capacity Development, Kampala, Uganda, 
2Makerere University-Infectious Diseases Institute, 
Health Systems Strengthening, Kampala, Uganda, 
3U.S. Agency for International Development, 
Health and HIV, Kampala, Uganda. 
e-mail: namusisilydia.2022@gmail.com

Background and challenges to implementation: Inte-
grated community-based services have the ability to 
improve access to primary health services while reduc-
ing costs associated with the provision of these services. 
We set out to integrate community provision of TB and 
HIV testing services in order to increase the reach and 
yield of these two interventions.
Intervention or response: In October 2022, the project 
implemented an integrated community-based approach 
to provide TB/HIV services at six health facilities in 
Wakiso district. This was led by the community health 
workers who worked with clinicians and laboratorians. 
TB/HIV Hotspot communities were mapped out and 
the TB/HIV key population living in these communities 
identified through brainstorming in-line with National 
guidelines. The teams did TB education and symptom 
screening. Sputum samples were collected for those pre-
sumed to have TB and taken to the laboratory for Gen-
eXpert testing. HIV testing services were provided to 
those eligible. GeneXpert results were followed up and 
returned to patients. Those diagnosed with TB and HIV 
were started on treatment.

Results/Impact: A total of 557 individuals were 
reached. Of these, 115 (20.7%) had presumptive TB 
and 17 (3.1%) were diagnosed with TB and started on 
treatment. 16 TB patients had drug susceptible TB and 
1 had Multi-drug Resistant TB. The HIV yield was 8/73 
(11%), all were linked to treatment services. 
Among the TB cases diagnosed, 11/17(64.7%) were 
male. The highest TB yield was among fisherfolk at 
5/81(6.2%). Three patients were diagnosed with both 
TB and HIV. Forty-two presumed TB patients who had 
a known HIV status or who declined to be tested did not 
receive HIV testing services.

Figure. Pie chart showing categories of  key population 
reached.

Conclusions: Using the TB/HIV collaborative model of 
service delivery provides a people centered and efficient 
approach to delivery of TB and HIV services.

SOA20-952-17 Correlates of TB treatment 
outcome – how supportive are  
person-centred interventions? Learnings 
from a community engagement initiative 
among vulnerable populations in India 

A. Sinha,1 A. Kar,2 H. Sandeep,1 B. Maryala,3 
P.K. Sharma,4 K.D. Singh,5 J.F. Munjattu,1 
K. Kumaraswamy,1 R. Ranjan,4 A. Goswami,6 
R. Swamickan,7 R. Begum,1 1Karnataka Health 
Promotion Trust, TB Thematic, Bengaluru, India, 
2Karnataka Health Promotion Trust, Monitoring 
Evaluation Research and Learning, Bengaluru, India, 
3TB Alert India, Tuberculosis, Hyderabad, India, 
4Karnataka Health Promotion Trust, TB Thematic, 
Patna, India, 5Karnataka Health Promotion Trust, 
TB Thematic, Guwahati, India, 6USAID India, USAID 
Health Office, Hyderabad, India, 7USAID India, 
Tuberculosis and Infectious Diseases, New Delhi, India. 
e-mail: atreyee.sinha@khpt.org

Background and challenges to implementation: Key vul-
nerable groups of National Strategic Plan for Tubercu-
losis (2017-25) have different levels of knowledge about 
TB, experienced stigma, and health-seeking behaviour. 
With the goal to ‘End TB’ by 2025, it is essential to have 
a comprehensive person-centred adherence and moni-
toring support for all persons on anti-TB treatment. 
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USAID supported Breaking the Barriers project, imple-
mented in Karnataka and Telangana among mining, in-
dustrial, tribals and urban-vulnerable, is rolling out care 
and support group meetings, as a person-centred care 
model to nudge TB treatment adherence and successful 
outcomes.
Intervention or response: Care & Support Group Meet-
ings, an inclusive gathering of PwTB and caregivers 
visiting a particular health facility once a month, is a 
platform to improve communication between PwTB 
and healthcare providers, support PwTB in overcoming 
adverse experiences during treatment, mitigate stigma 
through experience sharing and receive psychosocial 
counselling, and assistance for nutrition and social en-
titlements. 
We assessed the correlates of treatment outcome and 
role of CSG meetings, for a cohort of 3,316 PwTB dur-
ing October 2021-June 2022.
Results/Impact: Overall, 84% (2,654) of the PwTB 
successfully completed their treatment, highest among 
urban vulnerable (87%) and lowest among industrial 
(63%). It was found that treatment success was higher 
among females, in the 15-24 years age group, among 
persons with drug-sensitive TB and those who attended 
at least one CSG meeting across all vulnerable groups, 
as compared to their counterparts. 
Controlling for socio-cultural and behavioural factors, 
it was found that while TB-HIV comorbidity and alco-
hol use were detrimental, attendance in CSG meetings 
significantly increased the propensity of successful treat-
ment completion (91%, OR=2.658, p<0.001).

Successful outcome n=

HIV positive***

No 87.5% 2897

Yes 79.0% (OR=0.532 p<0.005) 95

Status unknown 28.6% 154

Alcohol consumption***

No 88.2% 2386

Yes 82.0% (OR=0.675 p<0.05) 300

Status unknown 66.0% 460

Attendance in CSG meetings***
No 77.1% 1525

Yes 91.2% (OR=2.658 p<0.001) 1621

Note: Controlled for = age, sex, education, occupation, religion, caste, type of TB, location 
of TB and vulnerable groups.

Table 1.

Conclusions: Participation of PwTB in CSG meet-
ings during treatment significantly improved treatment 
outcomes, across all vulnerable groups. National level 
endorsement for standardization and sustainability 
of CSG at health facilities is therefore, the need of the 
hour, to create an enabling environment for PwTB and 
families.

SOA20-953-17 ‘One-stop shop’ for TB 
services: Wellness-on-Wheels is an 
opportunity to reach vulnerable populations 
in Zambia 

W. Zulu,1 J. Chama,1 R.C. Chimzizi,1 N.L. Lubosi,2 
J. Chibemba,3 A. Mubanga,1 W. Mwanza,1 1Ministry 
of Health, Public Health, Lusaka, Zambia, 2Lusaka District 
Health Officer, Public Health, Lusaka, Zambia, 3Provincial 
Health Officer, Public Health, Lusaka, Zambia. 
e-mail: zulunkuwa@gmail.com

Background and challenges to implementation: Glob-
ally, Zambia is one of the countries with a high TB bur-
den. Finding the missing TB patients is a national prior-
ity. GeneXpert platforms have been scaled up, especially 
in urban areas. The coverage of chest-ray services is lim-
ited in Zambia. Reaching the rural and hard-to-reach 
areas with sensitive TB diagnostic services remains chal-
lenging.
Intervention or response: In 2019, through the Global 
Fund investment, two mobile vans equipped with digital 
X-rays and GeneXpert machines were procured and de-
ployed in Lusaka and Copperbelt provinces (two prov-
inces contributing 60% of the total annual national TB 
notifications in Zambia). 
These state-of-the-art mobile TB clinics were explicitly 
dedicated to active case-finding outreach services in tar-
geted rural and hard-to-reach communities. Before the 
actual TB screening outreach activity, public awareness 
was conducted in the respective communities to create 
demand. 
We report the impact of these outreach services on TB 
notifications and operational challenges associated with 
mobile TB clinics.
Results/Impact: Between 2020 and 2021, a total of 
9,264 presumptive TB patients were identified through 
outreach services. A total of 492 patients were diag-
nosed with TB and commenced on anti-TB treatment. 
Females represented 27% of presumptive TB patients 
and 21% of diagnosed TB cases. Children accounted for 
1% (6/492) of diagnosed cases. High operational cost 
of running mobile clinics is a barrier to reaching more 
vulnerable populations.
Conclusions: Outreach TB services are an important 
and feasible approach to bringing quality TB services 
closer to people in hard to reach communities and can 
save life among vulnerable populations who would go 
undiagnosed and untreated. 
Operational costs should be adequately planned for to 
sustain outreach activities and to reach more vulnerable 
communities with quality TB services.
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SOA20-954-17 Nurse case management 
reduces treatment failure among patients 
with multidrug-resistant TB in South Africa: 
results from a cluster randomised trial 
J.E. Farley,1,2 K. Lowensen,1 A. Patil,1 N. Mthimkhulu,3 
A. Bergman,1 K. Geiger,1 K.C. McNabb,1 N.N. Ndjeka,4 
C. Budhathoki,1 1Johns Hopkins University School of 
Nursing, Center for Infectious Disease and Nursing 
Innovation, Baltimore, United States of America, 2Johns 
Hopkins University School of Medicine, TB Research and 
Advancement Center, Baltimore, United States of America, 
3Johns Hopkins University School of Nursing, Center for 
Infectious Disease and Nursing Innovation, Port Shepstone, 
South Africa, 4National Department of Health, Republic of 
South Africa, National TB Program, Pretoria, South Africa. 
e-mail: jfarley1@jhu.edu

Background: There is little evidence describing patient-
centered support models for drug-resistant tuberculo-
sis (MDR-TB)/HIV in sub-Saharan Africa. Nurse case 
management (NCM) models in which a nurse facili-
tates, and coordinates treatment plans have been shown 
to provide timely, evidence-based care and to improve 
treatment outcomes for HIV and TB, yet there is no evi-
dence for MDR-TB infection. We trained professional 
nurses to provide patient-centered care in support of 
adherence, engagement and retention in care using the 
Chronic Care Model.
Design/Methods: We conducted a cluster randomized 
trial among 10 MDR-TB treatment hospital in Eastern 
Cape and KwaZulu Natal, South Africa between 2014 
and 2020 comparing a NCM intervention to usual care 
(UC). Using generalized estimating equations (GEE) re-
gression analyses for multinomial outcomes, we deter-
mine the effects of NCM on final treatment outcome in 
a modified intent-to-treat analysis (mITT).

NCM UC Total

Enrollment, by arm N = 1,094 N = 1,042 N = 2,136

Multinomial Outcomes Adjusted Odds Ratio P-Value* 95% Confidence Interval

Success (Reference) -- -- --

Death 0.94 0.81 0.56 - 1.58

Loss to follow-up (LTFU) 0.80 0.37 0.49 - 1.31

Treatment failure 0.55 0.02* 0.32 - 0.92

Legend: *p<0.05; GEE, generalized estimating equations; adjusted for age, sex, home 
internet, household number, and number of non-HIV comorbidities

Table 1: A cluster randomized trial of  NCM compared 
to UC for MDR-TB in SA: enrollment and GEE 
outcomes.

Results: Among 2,847 enrolled patients, 2,136 (75.0%) 
were eligible for mITT. Among those, the majority 
were male (57.9%), unemployed (59.1%) and living 
with HIV (74.3%). At baseline, mean BMI was 20.4, 
CD4 was < 200 in 47.7%, with 59.0% on ART and 
only 20.8% virally suppressed. MDR treatment suc-

cess was 64.5% in the NCM arm and 61.9% in UC. 
Odds of treatment failure relative to success in NCM 
intervention were 0.55 times (45%) lower than UC 
(p=0.023, 95% CI for OR=0.32, 0.92). Odds were not 
significantly different between arms for death and loss 
to follow-up (Table 1).
Conclusions: Hospitals with NCM support experienced 
reduced odds of treatment failure, yet we did not find 
benefit for loss to follow-up, nor death. The NCM sup-
ported adherence, preventing treatment failure, how-
ever, late presentation to care was a hallmark of death. 
LTFU is multifaceted, but one central aspect is poverty. 
Our NCM intervention was unable to provide financial 
support to overcome barriers to care such as transporta-
tion and loss of income.

SOA21 Global and local policies to 
Improve TB care and services 

SOA21-955-17 Engaging key stakeholders 
from high-priority countries for 
strengthening research capacity to end TB: 
results from global stakeholder survey 

D. Jerene,1 C.L. Leung,1 L. Walshe,2 A. Gebhard,1 
G. Mustapha,1 L. Chen,3 E. Lessem,2 R. Bollinger,4 
A. DeLuca,2 C. Tudor,4 A. Ruff,2,2 1KNCV Tuberculosis 
Foundation, Division of TB Elimination and Health Systems 
Innovation, The Hague, Netherlands, 2Johns Hopkins 
University, International Health, Baltimore, United States of 
America, 3University of California, San Francisco, Medicine, 
San Francisco, United States of America, 4Johns Hopkins 
University, Medicine, Baltimore, United States of America. 
e-mail: degu.dare@kncvtbc.org

Background: Engagement of investigators and programs 
from high TB burden countries is essential to ensure the 
best approaches for designing and conducting TB op-
erational research. In preparation for country partner-
ship through the USAID’s Supporting, Mobilizing, and 
Accelerating Research for Tuberculosis Elimination 
(SMART4TB) project, we conducted a global survey to 
identify priorities of local stakeholders in high-priority 
countries on studies to help END TB and for strength-
ening local capacity for research.
Design/Methods: A cross-sectional, online survey was 
administered in February and March 2023. This was 
preceded by three webinar sessions in which the vision, 
objectives, and activities of the SMART4TB initiative 
were presented. The questionnaire included questions 
about challenges and country capacity building needs 
and priorities for TB research, the role of regional col-
laboratives (local organization networks that serve as 
coordination platforms), willingness of participants to 
contribute to regional collaboratives, and operational 
research priorities.



S492 Short oral abstract sessions,  Friday,  17  November

Results: Two-hundred thirty-one participants from 38 
countries attended the webinars, and 220 people from 23 
countries responded to the survey, 52% and 43% from 
Asia and Africa respectively. Non-governmental orga-
nizations and academic/research institutions combined 
accounted for 75% of the respondents. Several opera-
tional research areas were identified, with TB case find-
ing, treatment support and adherence, and prevention 
being the three top areas (Figure). 

Figure.

Stigma and other structural barriers, limited human 
resources capacity, inadequate diagnostic capacity, and 
co-morbidities/coinfections were the top challenges 
mentioned. Most of the respondents (84%) expressed 
willingness to collaborate regionally to address these 
challenges.
Background and challenges to implementation: Engage-
ment of investigators and programs from high TB bur-
den countries is essential to ensure the best approaches 
for designing and conducting TB operational research. 
In preparation for country partnership through the 
USAID’s Supporting, Mobilizing, and Accelerating Re-
search for Tuberculosis Elimination (SMART4TB) proj-
ect, we conducted a global survey to identify priorities 
of local stakeholders in high-priority countries on stud-
ies to help END TB and for strengthening local capacity 
for research.
Intervention or response: A cross-sectional, online sur-
vey was administered in February and March 2023. 
The survey was preceded by three sessions of webinars 
in which the vision, objectives, and activities of the 
SMART4TB initiative were presented. The question-
naire included questions about challenges and country 
capacity building needs and priorities for TB research, 
the role of regional collaboratives (local organization 
networks that serve as coordination platforms), willing-
ness of participants to contribute to regional collabora-
tives, and operational research priorities.
Results/Impact: Two-hundred thirty-one participants 
from 38 countries attended the webinars, and 220 peo-
ple from 23 countries responded to the survey, 52% and 
43% from Asia and Africa respectively. Non-govern-
mental organizations and academic/research institu-
tions combined accounted for 75% of the respondents. 
Stakeholders identified TB case finding, treatment sup-
port and adherence, and prevention as the three top pri-
ority research areas (Figure). Stigma and other structur-

al barriers limited human resources capacity, inadequate 
diagnostic capacity, and co-morbidities and coinfections 
were the top challenges mentioned. Most of the respon-
dents (84%) expressed willingness to collaborate region-
ally to address these challenges.
Conclusions: The results highlight the importance of 
engaging all stakeholders at country level to define op-
erational research priorities to accelerate ending TB, 
and recognizing that operational research should be a 
spectrum, addressing the cascade of care and social di-
mensions of TB prevention and care. There was strong 
support for regional collaboration for facilitating joint 
capacity building, conducting multi-country studies, 
and exchange of experience.

SOA21-956-17 An exploration of sub-national 
policy, planning and budgeting for TB 
programmes at 20 districts in Indonesia 

N. Nurliyanti,1 T. Hutanamon,2 N. Nuriyani,3 
1Stop TB Partnership Indonesia, Monitoring, 
Evaluation, and Learning, Jakarta, Indonesia, 
2Stop TB Partnership Indonesia, Partnership and 
Development, Jakarta, Indonesia, 3Stop TB 
Partnership Indonesia, Program, Jakarta, Indonesia. 
e-mail: nurliyanti@stoptbindonesia.org

Background: Indonesian government demonstrated a 
solid commitment to end TB through its Presidential 
Decree on Tuberculosis and national strategic plan. 
However, efforts to implement public health programs 
in the country vary for each decentralized district gov-
ernment, which poses a challenge to achieve end TB tar-
gets when there are weak enabling policies, inadequate 
planning and budgeting at local levels. 
Therefore, this study aims to map the existing policies 
and the perspective of local government in the financial 
planning and budgeting of TB elimination.
Design/Methods: The mixed method study explored 
policies, planning and budgeting, and perspectives of 
local government stakeholders about the TB program. 
It was conducted in 20 districts with high TB burden 
across 14 provinces with cross-sectional design and pur-
posive sample. 
Qualitative methods used for desk review and mapping 
of regulations, policies, and relevant program docu-
ments. 
Quantitative methods used for descriptive analysis of 
program indicators achievement, real budget for pro-
gram, estimation of budget needed, and comparison of 
estimated needs and estimated notification trend.
Results: This study found only 5 districts have TB-spe-
cific regulation, 5 districts include TB in their mid-term 
development plan, and 14 districts that mentioned TB 
specifically in their budget. 
However, across 20 districts, domestic resources for TB 
is only 0.12% of the overall health program budget. 
Excluding financing for TB drugs, 10 districts have ad-
equate real budgets for TB programs, this is reduced to 
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only 3 districts with consideration to financing for medi-
cations. Eight districts have an increasing trend of TB 
notification in 2024. Overall, non-Health governments 
have yet to prioritize financing for TB due to lack of un-
derstanding of the current TB situation in their districts.
Conclusions: For the district government to fulfill its 
mandate to contribute in financing for TB, non-Health 
offices need support to develop local regulations, plan-
ning, and budgeting with assistance from national gov-
ernments.

SOA21-957-17 Assessing the costs of TB 
elimination under universal healthcare 
conditions: application of a TB elimination 
costing tool in Manila City, the Philippines 

C.J. Candari,1 D. Lozada,1 J. Dycoco-Cam,1 
M.D. Cacanindin,1 A. Pascua,1 C.J. Acasili,1 
E. Bontuyan,2 M. Calnan,1 1University Research Co. 
LLC, TB Platforms for Sustainable Detection, Care and 
Treatment Project, Makati, Philippines, 2United States 
Agency for International Development, Office of 
Health, Manila, Philippines, Manila, Philippines. 
e-mail: ccandari@urc-chs.com

Background and challenges to implementation: Uni-
versal Health Care (UHC) can create the right condi-
tions for TB elimination. With effective implementation, 
UHC can improve TB service uptake, increase treatment 
adherence, and advance treatment outcomes. While 
UHC can create the needed environment for TB elimi-
nation, it will require significant resources.
Intervention or response: The USAID’s TB Platforms 
Activity developed a tool to determine the potential 
costs of eliminating TB under UHC conditions, includ-
ing costs to TB service providers and patient transpor-
tation costs. The tool was developed using Microsoft 
Excel and provides user-defined inputs and embedded 
formulas and assumptions based on national standards, 
considering estimated incident TB cases in the current 
year and missing TB cases in the previous year. The tool 
calculates the monetary costs of TB services and patient 
support, including supplies and logistics. A pilot ap-
plication of the tool was conducted using 2022 Manila 
City TB data.
Results/Impact: Results show that the potential cost of 
eliminating TB in Manila City (with an estimated TB 
incidence of 83,853 cases) within one year is equivalent 
to PHP 3 billion (~US$ 55 million). Xpert MTB/Rif 
cartridges account for the biggest proportion of costs 
at 27%, followed by patient transportation (25%), and 
chest x-ray and active TB treatment at 21% each. Five 
percent were from TB preventive treatment costs, 2% 
from other logistics. The costs do not include potential 
additional human resources, equipment and infrastruc-
tural needs.
Conclusions: Developing and using tools to demonstrate 
TB elimination costs under UHC conditions is integral 
in putting the TB elimination agenda at the forefront 

of UHC implementation. Amidst health sector-wide 
reforms such as UHC, commitment is needed from 
national and local health systems to preserve special-
ized functions and funding to sustain quality TB care 
and achieve elimination. UHC implementation can and 
should go hand-in-hand with the Sustainable Develop-
ment Goal of ending the global TB epidemic by 2030.

SOA21-958-17 Role of community health 
workers in ending TB by reaching out  
hard-to-reach contact investigation cases: 
The USAID Afya Shirikishi- Amref Health 
Africa Project in Tanzania 

M.D. Machaku,1 G. Munuo,1 R. Olotu,1 A. Muya,1 
F. Ngalesoni,1 J. Msaki,2 P. Wilbroad,3 R.A. Khaji,4 
1Amref health Afirca in Tanzania, Health, Ilala-Dar es 
Salaam, United Republic of Tanzania, 2Amref health Afirca 
in Tanzania, National Tuberculosis and Leprosy Program, 
Dodoma, United Republic of Tanzania, 3USAID- Tanzania, 
Health, Ilala-Dar es Salaam, United Republic of Tanzania, 
4SHDEPHA+, Health, Kahama, United Republic of Tanzania. 
e-mail: michael.machaku@amref.org

Background and challenges to implementation: Con-
tact investigation (CI) approach offers an opportunity 
for early case finding among close contacts of infectious 
TB patients in their households. Despite the presence of 
guidelines for CI in Tanzania since 2016, CI is not often 
conducted due to minimal geographical coverage and 
inadequate deployment of community health workers 
(CHWs). 
With regards to the WHO’s recommendation to actively 
find the missing people with TB, USAID Afya Shirikishi 
Activity under Amref Health Africa in Tanzania with 
support of USAID, is bridging this gap by engaging 
CHWs to closely conduct CI for TB close contacts of in-
dex TB patients within nine project supported regions. 
Aimed to reach the unreached 41% (54,166 missing peo-
ple with TB) as reported by the MoH through National 
Tuberculosis and Leprosy Program.
Intervention or response: Given the sensitivity and 
commitment of volunteerism, it was agreed that at 
least twice a week, CHWs collect index TB patients’ 
information from DOT health facilities. Visit patients’ 
households to provide TB infection control information, 
screen contacts , refer for TB testing, and return results. 
Data collected is submitted to the district TB coordina-
tor for verification, compilation analysis and use.
Results/Impact: Retrospective project data from April 
2021 to Dec 2022; Indicates 26,417 bacteriologically con-
firmed TB patients were notified. CHWs were provided 
with 21,480(81%) index patients for follow up. They 
found 56,985 close contacts in the households (Index 
ratio for CI is 1:2.6 (56985/21480) of which 54442(96%) 
were screened for TB . 18626 (34%) were identified as 
presumptive TB cases. 17932 were referred, while 16,594 
(93%) tested and 1781 (11%) diagnosed with TB and 
started TB medications.
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Conclusions: Engaging enough and committed CHWs 
with support from community leaders to support com-
munity TB activities will ensure improved TB CI. To im-
prove data collection and follow up, NTLP has to adopt, 
adapt and reinforce the WHO CI TB Cascade.

SOA21-959-17 Australian Public Health 
Legislation: Possible violations of the UN 
Convention on the Rights of Persons with 
Disabilities, a TB case study 

G. Drewett,1,2,3 1The Northern Hospital, Infectious 
Diseases, Melbourne, Australia, 2The Burnet Institute, 
Tuberculosis Elimination and Implementation Science 
Group, Melbourne, Australia, 3The University of 
Melbourne, Melbourne Law School, Melbourne, Australia. 
e-mail: gdrewett@gmail.com

Background: In Victoria, Australia, the Public Health 
and Wellbeing Act 2008 (Vic) empowers the state to re-
strict the movement of those with potentially contagious 
infectious diseases such as tuberculosis and COVID-19. 
This case report examines the interactions of a refugee 
living with psychosocial disability and tuberculosis and 
Victorian public health infrastructure, highlighting the 
potentially discriminatory consequences of this legisla-
tion for people loving with disabilities (PLWD).
Design/Methods: The case study’s interaction with the 
Victorian Public Health and Wellbeing Act 2008 (Vic), 
Public Health and Wellbeing Amendment (Coronavirus) 
Regulations 2020 (Vic) and Mental Health Act 2014 (Vic) 
were assessed against the Charter of  Human Rights and 
Responsibilities (Vic), the UN Universal Declaration of  
Human Rights and the UN Convention on the Rights of  
Persons with Disabilities (CRPD).
Results: The case study, a man living with tuberculosis 
who experienced marginalisation as a result of a number 
of multiplicative intersectional disadvantages including 
psychosocial disability, recreational drug use, poverty, 
racial marginalization and refugee status, experienced 
three separate instances of involuntary detention, medi-
cal treatment and hospital admission over a six-month 
period, authorised by the aforementioned legislation. 
In particular, the individual’s right to equal recognition 
before the law (CRPD Art 12), liberty and security of 
person (CRPD Art 14) and protecting the integrity of 
the person (CRPD Art 17) were engaged and potentially 
infringed.
Conclusions: Victorian public health legislation dis-
proportionately affects marginalized individuals, par-
ticularly those living with psychosocial disability, recre-
ational drug use and poverty, which often co-exist. 
Despite a requirement for Victorian legislation and pub-
lic organizations to comply with the Charter of  Hu-
man Rights and Responsibilities (Vic), this case study 
demonstrates the discrimination and interference that 
such individuals experience at the hands of state public 
health systems, even when legal safeguards are in place.

SOA21-960-17 Leveraging TB public health 
messaging to drive vaccination demand in 
local communities 

A. Kewa,1 L. Ugochukwu,1 A. Babayi,1 
C. Chikwe-Ihezue,1 S. Useni,1 B. Aiyenigba,2 
B. Odume,1 Y.D. Mukadi,3 1KNCV Nigeria, Technical, 
Abuja, Nigeria, 2Breakthrough ACTION Nigeria, 
Technical, Abuja, Nigeria, 3United States Agency 
for International Developement, Infectious Disease 
Office/Tuberculosis Division, Washington DC, United 
States of America. 
e-mail: akewa@kncvnigeria.org

Background and challenges to implementation: The 
National Tuberculosis, Buruli Ulcer, and Leprosy Con-
trol Program (NTBLCP) in Nigeria has well-established 
structures for TB case finding and public health messag-
ing. The similarities in the symptoms of Tuberculosis 
and COVID-19 infection provide an avenue to leverage 
existing platforms to create demand for COVID-19 vac-
cination. 
This paper aims to showcase how KNCV Nigeria imple-
ments the USAID-funded COVID-19 Vaccination Ac-
celeration project which leverages the existing structures 
of USAID-Funded TB Local Organizations Networks in 
seven states to support the attainment of 70% vaccina-
tion coverage.
Intervention or response: The NTBLCP, supported by 
USAID, launched a unified National TB brand cam-
paign aimed at increasing testing and detection of TB in 
Nigeria called “Check am o!” 
The campaign, spearheaded by Breakthrough ACTION 
Nigeria included mass media, community, and social 
media campaigns. The slogan was popularized across 
the nation, had a wide reach, and was easily recogniz-
able by the public. 
By incorporating the “Check am o!” slogan on vaccina-
tion paraphernalia as well as providing integrated TB 
screening, the project leveraged the trust the public has 
in the slogan to gain acceptability and get communities 
vaccinated. 
Vaccination exercises were carried out by mobile vacci-
nation teams conducting house-to-house vaccinations, 
mass vaccination sites, and community outreaches.
Results/Impact: Between July and October 2022, a total 
of 1,629,817 doses of COVID-19 vaccines were admin-
istered across the seven states for first, last, and booster 
doses using an integrated service delivery approach.
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Conclusions: Effective public health messaging is a key 
driver for TB demand generation in public health inter-
ventions. Maximizing integrated health messaging by 
leveraging on existing platforms can be a tool to drive 
demand for new health interventions.

SOA21-961-17 Role of media engagement 
in disseminating TB knowledge across 
Meghalaya, India 

N. Kharkamni,1 A. Singh,2 A. Bhardwaj,2 
J. Diengdoh,3 1The Union International, ACSM, 
Shillong, India, 2The Union International, ACSM, 
Delhi, India, 3National Health Mission, 
Meghalaya, NTEP, Shillong, India. 
e-mail: nibiatracy.kharkamni@theunion.org

Background and challenges to implementation: Tuber-
culosis (TB) is a serious public health problem in India. 
Strategies to curb the spread of TB must match the mul-
tifaceted nature of the epidemic. There is lack of aware-
ness among the general population on TB. The use of 
mass media is one of the important strategies in induc-
ing behavioral change in relation to TB health seeking 
and diagnosis, prevention and the treatment. It is an im-
portant source of information and through a meaning-
ful engagement about TB can have a long term impact 
to the general population.
Intervention or response: A media sensitization meeting 
was organized in June 2022 where 35 journalists attended 
the session. They were provided with information about 
TB, the burden in the state of Meghalaya, and the need 
for publishing TB related articles or the services avail-
able for TB. The Intervention of Media Engagement is 
showing a great impact in sharing TB knowledge at the 
state both rural and urban reached out.
Source of  data Collection
Primary and Secondary data.
Tool for data collection
Interviews and Questionnaires.
Results/Impact: After the workshop in June 2022, there 
was an increase in number of articles of 100 newspapers 
clip, 120 website including you tube coverage were high-
lighted on TB programme and services on an average 
of 3- 30 coverage monthly. These articles and coverage 
were published on voluntary basis in all languages of the 
state. More media engagement could lead to increase in 
TB awareness and contribute towards better health seek-
ing behavior of the population.
Conclusions: Media Engagement at the state of Megha-
laya has seen a sharp raise after the sensitization work-
shop. Proper sensitization of media journalists on TB 
helps in having sustainable engagement. All these me-
dia engagement were free, organic and unpaid and thus 
showing the positive intervention to scale up in differ-
ent state and country to highlighting the effectiveness of 
media intervention.

SOA21-962-17 Optimising the Nigerian 
National Tuberculosis Call Centre to improve 
access to TB information and anonymous 
referral for TB diagnostic services 

O. Toluwase,1 J. Edor,1 L. Osaji,1 C. Kafran,1 
A. Popoola,1 B. Aiyenigba,1 E. Okafor,2 J. Orkis,3 
I. Tweedie,4 D. Nongo,5 1Johns Hopkins Centre for 
Communication Programs - Breakthrough ACTION 
Nigeria, TB Unit, Abuja, Nigeria, 2Interra Networks 
Limited, Programs, Abuja, Nigeria, 3Johns Hopkins 
Center for Communication Programs, Program Unit, 
Baltimore, United States of America, 4Johns Hopkins 
Center for Communication Programs - Breakthrough 
ACTION Nigeria, Program Unit, Abuja, Nigeria, 5United 
States Agency for International Development (USAID), 
HIV/AIDS & TB Office, Abuja, Nigeria. 
e-mail: tundetifase@gmail.com

Background and challenges to implementation: Sev-
eral factors contributed to low TB case finding in Ni-
geria, including limited knowledge of the disease and 
inadequate access to available services. In 2015, USAID 
supported Nigeria to establish a TB call centre with an 
11-digit number. The call centre serves as a digital hub 
to provide basic information on TB and refer clients to 
the nearest TB facility. 
However, the services of the call centre were not fully 
optimised as the 11-digit number was not easy to re-
member and not adequately publicised.
Intervention or response: In 2021, Breakthrough AC-
TION-Nigeria (BA-N) through the support of USAID 
upgraded the functionalities of the call centre. BA-N 
replaced the 11-digit number with a short code, 3340, 
for ease of recall; updated the list of all TB testing cen-
tres which enabled prompt referrals for testing; added 
a call back feature to follow-up referrals, as well as a 
USSD component which enables self-screening and self-
referral for testing. 
The call centre was also promoted in the national, 
multi-media SBC campaign, Check Am O! encouraging 
anyone coughing for two weeks or more to call 3340 or 
dial *3340#.
Results/Impact: Between October 2015 to June 2019, 
the hotline received 149,118 calls and made 5,976 refer-
rals. From January 2021 to December 2022, there was a 
530% (790,192) increase in the number of calls received. 
The hotline made 6145 referrals, and 760 callers self-
reported as positive for TB. Over 70% of callers heard 
about the TB call centre from the mass media campaign. 
National TB case notification increased by 50% from 
2020 (138,591) to 2021 (207,785).
Conclusions: A well-structured, well-promoted nation-
al TB call centre can contribute to increased access to 
correct TB information, and referral for TB diagnostic 
services. Coordinating this service with a multi-media 
SBC campaign is an effective way to increase the impact 
of demand creation activities in improving access to TB 
services.
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SOA21-963-17 Reaching the unreached 
through social media in India 

Y. Patel,1 A. Shafie,1 N. Kumar,2 B. Vadera,3 
V. Roddawar,1 S. Nag,4 M. Sahni,1 J. Christie,1 
R. Chandramaulika,1 A. Shah,3 1John Snow India 
Private Limited, TB Implementation Framework 
Agreement (TIFA) Project, New Delhi, India, 2Ministry of 
Health and Family Welfare, Government of India, National 
Tuberculosis Elimination Programme (NTEP), New Delhi, 
India, 3United States Agency for International Development 
(USAID), USAID/India Office of Health, New Delhi, India, 
4The Visual House, Communications, New Delhi, India. 
e-mail: yogesh_patel@in.jsi.com

Background and challenges to implementation: Social 
media platforms such as Twitter, Facebook, and Insta-
gram can reach large numbers of people with informa-
tion about tuberculosis -- its symptoms, diagnostics, and 
available treatments. By sharing information on social 
media, public health organizations and healthcare pro-
viders can educate millions of people about TB and dis-
pel common myths and misconceptions.
Intervention or response: With support from the US-
AID-funded Tuberculosis Implementation Framework 
Agreement (TIFA) project, led by JSI Research & Train-
ing Institute, Inc., the National TB Elimination Program 
(NTEP) engaged a professional social media agency to 
steer the programme’s communication strategies. 
In collaboration with NTEP, the agency created a social 
media strategy that identifies key objectives, target audi-
ences, and outlines the purpose of different social media 
platforms. It also focused on creating specialized con-
tent for campaigns, key health days, creative experimen-
tation, social media trends, and hashtags. The agency 
also developed the branding strategies for the NTEP.
Results/Impact: The engagement of a professional so-
cial media agency improved the reach, engagement, 
impressions, subscriptions, likes, views, and followers 
of the NTEP’s social media messages. After the engage-
ment of the agency (August 2022 to March 2023), fol-
lowers on Instagram, Facebook, and Twitter increased 
from 10 to 300 (2900%), 198 to 1200 (506%), and 3403 
to 4618 (36%) respectively. 
Overall engagement increased from 8106 to 86878 
(971.77%). Social media content on TB awareness, pre-
vention, diagnosis, and treatment were developed and 
posted on social media platforms including Facebook 
(>250 posts), Twitter (>300 tweets), and Instagram 
(>250 posts).
Conclusions: Strategic use of social media enabled 
greatly increased information dissemination, expanded 
the diversity of facilitated interactive communication, 
and enhanced public engagement. This enabled people 
to make more informed decisions.
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EP17-1153-17 Altered interleukin-6 signalling 
and risk of TB disease: A meta-analysis and 
Mendelian randomisation study 

F. Hamilton,1 H. Schurz,2 T. Yates,3 J. Gilchrist,4 
M. Moller,2 V. Naranbhai,5 P. Ghazal,6 N. Timpson,7 
T. Parks,8 G. Pollara,3 International Host TB Genetics 
Consortium 1University of Bristol, Infectious Diseases, 
Bristol, United Kingdom of Great Britain and Northern 
Ireland, 2Stellenbosch University, Division of Molecular 
Biology and Human Genetics, Faculty of Medicine and 
Health Sciences, Stellenbosch, South Africa, 3University 
College London, Division of Infection & Immunity, London, 
United Kingdom of Great Britain and Northern Ireland, 
4University of Oxford, Department of Paediatrics, Oxford, 
United Kingdom of Great Britain and Northern Ireland, 
5University of Oxford, Nuffield Department of Medicine, 
Oxford, United States of America, 6University of Bristol, 
Systems Immunity Research Institute, Bristol, United 
Kingdom of Great Britain and Northern Ireland, 7University 
of Bristol, Bristol Medical School, Bristol, United Kingdom 
of Great Britain and Northern Ireland, 8Imperial College 
London, Department of Infectious Disease, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: g.pollara@ucl.ac.uk

Background: The role of ubiquitous IL-6 responses 
in determining human tuberculosis (TB) disease risk 
is unknown. IL-6 inhibitors, such as tocilizumab, are 
thought to increase the risk of progression to TB dis-
ease, and screening for latent TB prior to using these 
drugs is widely recommended. We used single nucleo-
tide polymorphisms (SNPs) in and near the IL-6 recep-
tor (IL6R) gene, focusing on the non-synonymous vari-
ant, rs2228145, associated with reduced classical IL-6 
signalling, to assess the effect of altered IL-6 activity on 
TB disease risk.
Design/Methods: We identified 16 genome wide asso-
ciation studies (GWAS) of TB disease. Effect estimates 
were extracted for each additional copy of the C allele 
in rs2228145. We also performed Mendelian randomisa-
tion (MR) analyses using rs2228145-C alone, as well as 
multiple nearby IL6R variants, to assess the impact of 
reduced IL-6 signalling on odds of TB disease.
Results: Sixteen GWAS were included, collating 17,601 
cases of TB disease and 977,334 controls across four 
continents. For each additional rs2228145-C allele, the 
odds of TB disease reduced (OR 0.94, 95% CI 0.91–
0.97, p=2.9 x 10-5). MR analyses, using multiple inde-
pendent IL6R variants, revealed that reduced classical 
IL-6 signalling, derived from measurements of two sep-
arate exposure variables (serum CRP and plasma IL6R 
concentrations), was consistently associated with lower 
odds of TB disease.

Conclusions: Our findings establish a causal relation-
ship between IL-6 signalling and the outcome of TB in-
fections, suggesting IL-6 antagonists do not increase the 
risk of TB disease but rather should be investigated as 
adjuncts in its treatment.

EP17-1154-17 The NTM-iSpot, a diagnostic 
test for pulmonary non-tuberculous 
mycobacterial infections for the future? 

R. Villar Hernández,1,2 K. Strecker,1 Z. Stojanovic,3,4 
I. Latorre,2,3,5 F. Gonçalves-Carvalho,3,4 
M. Domínguez-Alvarez,6 A. Sánchez-Montalva,7,8 
P. Rodríguez Molino,9,10 J.P. Millet,11,12 J.B. Torrelles,13 
R. Preyer,1 J. Domínguez,2,3,5 1AID GmbH, GenID, 
Strassberg, Germany, 2Institut d’Investigació Germans 
Trias i Pujol, Innovation in Respiratory Infections and 
Tuberculosis Diagnosis Group, Badalona, Spain, 3Instituto 
de Salud Carlos III, CIBER Enfermedades Respiratorias, 
CIBERES, Madrid, Spain, 4Hospital Universitari Germans 
Trias i Pujol, Servei de Pneumologia, Barcelona, Spain, 
5Universitat Autònoma de Barcelona, Departamento de 
Genética y Microbiología, Barcelona, Spain, 6Hospital 
del Mar, Servei de Pneumologia, Barcelona, Spain, 
7Vall d’Hebron University Hospital, PROSICS Barcelona, 
Universitat Autònoma de Barcelona, Infectious Diseases 
Department, Barcelona, Spain, 8Sociedad Española de 
Enfermedades Infecciosas y Microbiología Clínica (SEIMC), 
Grupo de Estudio de Micobacterias (GEIM), Madrid, 
Spain, 9Hospital Universitario de La Paz, Madrid, Spain, 
10CIBER de Enfermedades Infecciosas, CIBERINFEC, Madrid, 
Spain, 11Unidad Clínica de Tratamiento Directamente 
Observado “Serveis Clinics”, Barcelona, Spain, 
12Instituto de Salud Carlos III, CIBER de Epidemiología 
y Salud Pública, CIBEREESP, Madrid, Spain, 13Texas 
Biomedical Research Institute, Population Health Program, 
San Antonio, Texas, United States of America. 
e-mail: raquel.villarhernandez@gmail.com

Background: Nontuberculous mycobacteria (NTM) in-
fections are still a challenge for respiratory and infec-
tious diseases physicians. While their incidence is in-
creasing globally, the standard criteria used for diagno-
sis remain unchanged since 2007. The guidelines require 
clinical, microbiological and radiological evidence of 
disease before the diagnosis can be confirmed. 
Further, the clinical relevance of NTM isolations is not 
fully understood and remains difficult to determine. 
Keeping in mind the need for better tests to diagnose 
and determine the clinical relevance of NTM pul-
monary infections we assessed the performance of an 
NTM-specific fluorescent EliSpot in a cohort of people 
with NTM in pulmonary samples.
Design/Methods: Using an NTM-specific 2-color fluo-
rescence EliSpot (NTM-iSpot, AID GmbH, Straßberg, 
Germany) we evaluated the immune response to NTM-
specific antigens (glycopeptidolipids) through T-cell 
production of IFN-γ and IL-2. We tested 44 blood sam-
ples: 18 from patients with past or present pulmonary 
NTM (further classified as NTM-related disease, NTM 
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colonization, and past NTM related disease), 5 from 
patients with extrapulmonary NTM, 15 from patients 
with bronchiectasis with no record of NTM, and 6 from 
healthy controls.
Results: The extrapulmonary NTM group had the high-
est rate of positive results followed by the group of NTM 
in pulmonary samples. Within the latter, the majority of 
positive results were found in the NTM-related disease 
group (55.5% for IFN-γ and 30.0% for IL-2), followed 
by the colonization group (25.0% for IFN-γ and 33.3% 
for IL-2) (Table 1). 
No positive results were obtained in the groups of past 
and solved NTM-related pulmonary disease, bronchi-
ectasis without record of NTM, and healthy controls.

Reactive (%) Reactive/Borderline (%)

Pulmonary NTM + (n=17) 5 (29.4) 7 (41.2)

Disease (n=9) 5 (55.5) 6 (66.7)

Colonization (n=4) 0 (0.0) 1 (25.0)

Past disease (n=4) 0 (0.0) 0 (0.0)

Extrapulmonary NTM + (n=4) 3 (75.0) 3 (75.0)

Healthy control bronchiectasis (n=15) 0 (0.0) 1 (6.7)

Healthy controls (n=6) 0 (0.0) 0 (0.0)

Table 1. 

Conclusions: The NTM-iSpot may have the potential to 
help guide the clinical evaluation of patients with NTM 
present in pulmonary samples but of unclear clinical 
relevance.

EP17-1155-17 Food insecurity and 
undernutrition associated with distinct 
immunologic profiles in people with TB and 
advanced HIV starting antiretroviral therapy 

A. Richterman,1 P. Sinha,2 L. Ivers,3,4 R. Gross,1,5 
T. Rantleru,6 N. Tamuhla,6 G. Bisson,1,5 1University 
of Pennsylvania, Medicine (Infectious Diseases), 
Philadelphia, United States of America, 2University 
Chobanian and Avedisian School of Medicine, Medicine 
(Infectious Diseases), Boston, United States of America, 
3Massachusetts General Hospital, Center for Global 
Health, Boston, United States of America, 4Harvard 
Medical School, Department of Global Health and Social 
Medicine, Boston, United States of America, 5Perelman 
School of Medicine at the University of Pennsylvania, 
Center for Clinical Epidemiology and Biostatistics, 
Philadelphia, United States of America, 6Botswana-Upenn 
Partnership, Research, Gaborone, Botswana. 
e-mail: aaron.richterman@pennmedicine.upenn.edu

Background: Food insecurity and undernutrition are 
related but distinct concepts contributing to poor HIV 
and tuberculosis outcomes. This may be especially im-
portant after ART initiation, a period associated with 
high rates of morbidity and mortality and key immu-
nologic changes. Their immunologic phenotypes, which 
may relate to clinical outcomes, remain understudied.

Design/Methods: We analyzed data from a cohort of 
ART-naïve adults with advanced HIV (CD4<125 cells/
mm3) and newly diagnosed tuberculosis in Botswana 
2009-2013. 29 plasma biomarkers were measured pre-
ART and 4 weeks post-ART initiation. 
We used principal components analysis (PCA) to iden-
tify immunological profiles and multivariable linear 
regression models to assess relationships between pre- 
and post-ART principal components (PCs) and base-
line food insecurity (Household Food Insecurity Access 
Scale), baseline undernutrition (BMI<18.5 kg/m2), and 
subsequent death.
Results: 165 participants had a median age of 35 years 
(IQR 31-41), 73 (44%) were female, and a median base-
line CD4 count of 61 cells/mm3 (IQR 32-93). 17 (10%) 
died. PCA identified 5 PCs with eigenvalues >1 (Panels 
A-C). 
After adjustment for confounders, food insecurity was 
associated with PC3 pre-ART (0.20 per increased cate-
gory of severity, 95% CI 0.03-0.37) and post-ART (0.25, 
95% CI 0.08-0.42), driven by decreases in IL-3 and in-
creases in IFN-α, IFN-γ, IL-12p40, IL-8, VEGF, IL-1α, 
and IP-10 (Panel D). 
Undernutrition was associated with PC5 pre-ART (0.37, 
95% CI 0.04-0.70) and post-ART (0.48, 95% CI 0.15-
0.81), driven by increases in IL-8, MIP-1α, and IL-6, 
and decreases in IP-10 and IFN-α. Post-ART PC3 (4.34 
percentage point increased risk per increased score of 1, 
95% CI 0.6-8.9) and post-ART PC5 (3.01, 95% CI 0.18-
5.58) were associated with death in adjusted models.

Conclusions: We identified distinct immunologic pro-
files associated with food insecurity, undernutrition, and 
death. Different pathophysiologic processes may link 
food insecurity and undernutrition with poor outcomes. 
These profiles might direct interventions to improve out-
comes in this precarious clinical setting.



E-Poster sessions, Friday,  17  November S499

EP17-1156-17 The impact of polystyrene and 
polyethylene terephthalate nanoplastics 
on the growth of Staphylococcus aureus, 
Pseudomonas aeruginosa and M. smegmatis 

N. Tytarenko,1 I. Romero,2,3 A. Hernández,3 
J. Domingues,2,3,4 A. Lacoma,2,3,4 1Odesa I.I. Mechnikov 
National University, Department of Microbiology, Virology 
and Biotechnology, Odesa, Ukraine, 2Institut d’Investigació 
Germans Trias i Pujol, Microbiology Department, Badalona, 
Spain, 3Universitat Autònoma de Barcelona, Department 
of Genetics and Microbiology, Faculty of Biosciences, 
Cerdanyola del Vallès, Spain, 4Instituto de Salud Carlos III, 
CIBER Enfermedades Respiratorias, Badalona, Spain. 
e-mail: jadominguez@uab.cat

Background: Nowadays the problem of biosphere pol-
lution with nanoplastics (NPs) causes serious concerns 
about their influence on human health. Recent studies 
demonstrated that people are exposed to NPs through 
ingestion and inhalation, and these plastic particles can 
cause respiratory symptoms. Nevertheless, most mecha-
nisms of NPs influence on health remain unclear. As one 
of the possible ways of impact, NPs could interact with 
pathogenic microbiota. 
This study investigated the effects of NPs on the growth 
of the common respiratory pathogens S. aureus and P. 
aeruginosa. M. smegmatis was also used as a model 
microorganism despite not being considered a human 
pathogen. 
Experiments were aimed to obtain a general under-
standing of interactions between respiratory pathogens 
and NPs in their growth environment.
Design/Methods: The influence on bacteria was esti-
mated by cultivation with NPs and subsequent growth 
curve construction. One colony was resuspended in liq-
uid medium, supplemented with 150 ng/ml of polyeth-
ylene terephthalate (PET150nm) or polystyrene (PS50nm), 
and incubated overnight at 37°C and 170 rpm. 
Then, the overnight culture was 10-fold diluted with 
fresh medium, distributed into a 96-well plate, and incu-
bated in a plate reader under the same conditions. 
Optical density measurements at wavelength 600 nm 
were taken every 30 minutes. Microorganisms cultured 
without NPs served as control.
Results: S. aureus grew slower in the presence of PET 
and PS. Both studied NPs did not influence the growth 
of P. aeruginosa. M. smegmatis grew slower with PS and 
was not affected by PET.
Conclusions: NPs influence the growth of respiratory 
pathogens in a different manner depending on the bac-
terial species and type of NPs. There are still many un-
answered questions about the interactions of different 
microorganisms and NPs, that require further research.

EP17-1157-17 Correlating Xpert Ultra 
cycle threshold values with tuberculous 
mycobacterial load in a high-burden setting 

T. Perumal,1 A. Scott,1 L. Kühn,1 A. Esmail,1 
S. Oelofse,1 Y. Ghebrekristos,2 S. Opperman,2 
K. Dheda,1 1University of Cape Town Lung Institute, 
Medicine, Cape Town, South Africa, 2National 
Health Laboratory Service, Medical Microbiology, 
Cape Town, South Africa. 
e-mail: tahlia.perumal@uct.ac.za

Background: Identifying and promptly managing infec-
tious tuberculosis (TB) is paramount to curb transmis-
sion. However, this is challenging since traditional mea-
sures of mycobacterial load, such as smear status and 
time to TB culture positivity, are often unavailable. Nu-
cleic acid amplification tests, such as GeneXpert Ultra 
(GXPU), can rapidly provide cycle threshold (Ct) values 
- a quantitative readout of burden. We investigated the 
correlation between GXPU Ct values and measures of 
sputum mycobacterial burden.
Design/Methods: We reviewed prospective studies in-
volving symptomatic ambulatory patients presenting 
to primary healthcare facilities with valid GXPU, smear 
and TB culture results. High mycobacterial load was de-
fined as any grade of smear positivity and/or time to TB 
culture positivity < 7 days. Ct values were evaluated in 
raw, mean, and normalized format. Diagnostic accuracy 
of each measure was evaluated.
Results: Of 1178 participants screened across five stud-
ies, 171 were GXPU positive and had available Ct values. 
AUC (95% CI) for raw Ct value was 0.83 (0.76-0.89) in 
smear-positive persons, and 0.87 (0.80 – 0.93) in those 
defined as having a high mycobacterial load. 
After bootstrapping, a raw Ct value less than 19.2 (as 
a rule-in marker of high mycobacterial burden) had a 
specificity of 92.9% (95% CI 80.5 – 98.5), sensitivity of 
62.8% (95% CI 53.8 – 71.1), PPV of 96.4% (95% CI 
89.9 – 99.3), and NPV of 44.8% (95% CI 34.2 – 55.9). 
Ct value was not useful as a screening test due to its poor 
specificity; a cut-off of 23 yielded a sensitivity of 95.8% 
(95% CI 90.4 – 98.6), but a specificity of 45.3% (95% CI 
931.6 – 59.6).
Conclusions:  A raw Ct value on GXPU is a good mark-
er of mycobacterial load and can be associated with a 
greater probability of infectiousness and hence trans-
mission potential. These data support using Ct value to 
direct transmission-interrupting interventions such as 
patient isolation and contact tracing studies.
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EP17-1158-17 Impact of concurrent  
cART and 3HP therapy on LTBI reactivation  
in a non-human primate model for  
M. tuberculosis/SIV co-infection 

R. Sharan,1 S. Mehra,2 J. Rengarajan,3 D. Kaushal,1 
1Texas Biomedical Research Institute, Host Pathogen 
Interactions, San Antonio, United States of America, 
2Texas Biomedical Research Institute, Disease Intervention 
and Prevention, San Antonio, United States of America, 
3Emory University School of Medicine, Emory Vaccine 
Center, Atlanta, United States of America. 
e-mail: rsharan@txbiomed.org

Background: We have previously shown that earlier ini-
tiation of combined antiretroviral therapy (cART) is 
critical in mitigating chronic immune activation-driven 
latent TB infection (LTBI) reactivation in rhesus ma-
caque (RM) model of TB/SIV. However, skewed CD4+ 
T effector memory (CD4+ TEM) responses persist in the 
lung and new TB lesions form despite cART treatment. 
We hypothesize that coadministration of 3HP with 
cART would result in superior bacterial control and 
longer lasting functional Mtb-specific responses in the 
lung.
Design/Methods: Six RMs were infected with low dose 
Mtb via aerosol and co-infected with SIVmac239. They 
were administered cART+3HP at 2 weeks post-SIV co-
infection for 12 weeks. Bacterial burden, PET/CT scans, 
high parameter flow cytometry, bulk RNAseq, scRNA-
seq on longitudinally collected BAL samples were per-
formed.
Results: Five out of six macaques treated with 
cART+3HP were completely devoid of pulmonary bac-
teria at necropsy with significantly lower lung involve-
ment compared with cART only- treated macaques. 
The lung tissue in cART+3HP cohort revealed a signifi-
cant decrease in genes associated with cell proliferation 
compared to cART only cohort. Though the depleted 
CD4+ T cells were replenished to a higher extent than 
with cART alone, the percentages remained signifi-
cantly lower than those in LTBI macaques. Importantly, 
cART+3HP failed to reverse the dysfunctional CD4+ 
TEM responses in the lungs induced by SIV co-infection, 
and failed to control inflammation in the lung.
Conclusions: Concurrent administration of ART and 
3HP improves clinical and microbiological attributes 
of the co-infection but inflammation in the lung is not 
ameliorated. 
These results suggest that co-infected individuals may 
remain at risk for progression due to subsequent infec-
tions or due to reactivation because of persisting defect 
in T cell responses. 
By identifying systemic and lung-specific immune com-
ponents in this model, it is possible to identify pathways 
that can be targeted for host-directed adjunctive thera-
pies for TB/HIV co-infection.

EP18 Imaging to end TB 

EP18-1159-17 Comparison of different Lunit 
INSIGHT CXR software versions when 
reading chest radiographs for TB 

A.J. Codlin,1,2 T.P. Dao,3 L.N.Q. Vo,4,2 R. Forse,5,2 
K. Sidney Annerstedt,2 J. Lundin,6,7 K. Lönnroth,2 
H.T.M. Dang,8 L.H. Nguyen,8 H.B. Nguyen,9 
L.V. Dinh,9 1Friends for International TB Relief (FIT), 
Monitoring and Evaluation (M&E), Ho Chi Minh City, 
Viet Nam, 2WHO Collaboration Centre on Tuberculosis 
and Social Medicine, Karolinska Institutet, Department 
of Global Public Health, Stockholm, Sweden, 3Friends 
for International TB Relief (FIT), Programs, Ho Chi Minh 
City, Viet Nam, 4Friends for International TB Relief (FIT), 
Operations, Ha Noi, Viet Nam, 5Friends for International 
TB Relief (FIT), Operations, Ho Chi Minh City, Viet Nam, 
6Karolinska Institutet, Department of Global Public Health, 
Stockholm, Sweden, 7University of Helsinki, Finland, 
Institute for Molecular Medicine Finland (FIMM), Helsinki, 
Finland, 8Pham Ngoc Thach Hospital, Steering Department, 
Ho Chi Minh City, Viet Nam, 9National Lung Hospital, 
Program Direction Department, Ha Noi, Viet Nam. 
e-mail: andrew.codlin@tbhelp.org

Background: New versions of computer-aided detection 
(CAD) software for TB screening are regularly released 
by developers, which purport to have incremental per-
formance gains. 
We independently measured the differences in CAD 
software outputs between INSIGHT CXR versions 
3.8.0.4 and 3.9.0.1 (Lunit, South Korea).
Design/Methods: A well-characterized chest X-ray 
(CXR) DICOM test library was compiled using data 
from community-based active TB case finding activities 
in Ho Chi Minh City, Viet Nam. 
The performance of Lunit CAD software versions was 
compared by measuring the area of the under the re-
ceiver operating characteristic curve (AUC), stratified by 
key clinical and demographic variables and using Xpert 
MTB/RIF Ultra (Ultra) test results as the reference stan-
dard. Median Lunit CAD scores were compared using 
the Wilcoxon signed-rank test.
Results: The DICOM test library contained 2,733 par-
ticipants, of whom 10.4% had Ultra-positive test results. 
The new Lunit CAD software version had a significantly 
higher AUC than its predecessor (AUC 0.78 vs 0.76, 
p=0.020). 
There were no significant differences in performance 
between the software versions among newly diagnosed 
participants (AUC 0.81 vs 0.81, p=0.574). 
However, the new version performed significantly bet-
ter among people with a past history of TB (AUC 0.73 
vs 0.67, p=0.002). The median Lunit CAD score was 
significantly higher for the new version (0.61 vs 0.35, 
p<0.001).
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Figure. Comparison of  Lunit CAD software versions, 
stratified by past history of  TB.

Conclusions: INSIGHT CXR v3.9.0.1 performs signifi-
cantly better than its predecessor, which has established 
itself as a top-performing CAD software in multiple in-
dependent evaluations. The new version’s performance 
gains were localized in a key sub-population which has 
traditionally suffered from lower performance across all 
CAD solutions. The increased median Lunit CAD score 
in the new version indicates that the software’s cut-off 
score should be reassessed before or in the early days of 
programmatic deployment in order to optimize detec-
tion of TB and utilization of resources.

EP18-1160-17 Improving TB case-finding 
using optimised TB screening strategy 
among at-risk populations in Nigeria 

C. Ogbudebe,1 B. Odume,1 O. Chukwuogo,1 
S. Useni,1 D. Nongo,2 R. Eneogu,2 C. Anyaike,3 1KNCV 
Nigeria, Technical, Abuja, Nigeria, 2USAID Mission, TB/HIV, 
Abuja, Nigeria, 3Ministry of Health, National Tuberculosis, 
Leprosy and Buruli Ulcer Control Program, Abuja, Nigeria. 
e-mail: suseni@kncvnigeria.org

Background and challenges to implementation: Com-
puter-aided detection for TB (CAD4TB) is increasingly 
being used globally in screening and testing algorithms 
to increase TB yield. The USAID-funded TB LON proj-
ect led by KNCV implemented targeted community TB 
active case-finding (ACF) intervention using chest X-ray 
TB screening method in Nigeria. The strategy aimed to 
increase TB case-finding.
Intervention or response: We deployed targeted commu-
nity TB screening interventions in 8 high burden states 
in Nigeria. At-risk populations were identified using an 
Early Warning Outbreak Recognition System (EWORS). 
The intervention used portable digital X-ray (PDX) fit-
ted with artificial intelligence (AI) for TB screening. 

Individuals with chest abnormalities were identified as 
presumptive TB and further evaluated for TB using the 
GeneXpert MTB/Rif instrument. In a further subcat-
egory, clients who tested negative with GeneXpert were 
further reviewed by a consultant radiologist for clinical 
diagnosis. Confirmed TB cases were linked to treatment. 
Intervention efficiency was assessed using the number 
needed to screen (NNS) and the number needed to treat 
(NNT).
Results/Impact: From January to December 2022, 
114,935 (M 61,817; F 53,118) persons were screened for 
TB. Of these, 10,594 (9%) presumptive TB were identi-
fied and 10,580 (100%) were further evaluated for TB 
using GeneXpert, resulting in the diagnosis of 2,520 
(24%) TB cases. Among the 2,520 (M 1,780; F 740) con-
firmed TB cases, 2,474 (98%) were linked to appropriate 
treatment. The NNS and NNT are 46 and 4, respective-
ly. The 2,520 cases put on treatment account for 12% of 
the 21,192 TB notifications in the 8 states.
Conclusions: Our results showed good efficiency in 
identifying TB cases among at-risk populations, includ-
ing a higher proportion of TB cases among the male sex, 
indicating the utility of the strategy in finding the miss-
ing TB cases in Nigeria.

EP18-1161-17 Improving portable digital 
X-ray-driven active TB case-finding using the 
X-MAP system in Nigeria 

K. Ekpen,1 B. Odume,2 C. Ogbudebe,1 A. Babayi,3 
S. Gande,1 O. Chukwuogo,3 S. Useni,3 N. Nwokoye,4 
1KNCV Nigeria, Monitoring and Evaluation, FCT, 
Nigeria, 2KNCV Nigeria, Program and Management, 
FCT, Nigeria, 3KNCV Nigeria, Programs, FCT, Nigeria, 
4KNCV Nigeria, Laboratory, FCT, Nigeria. 
e-mail: kekpen@kncvnigeria.org

Background and challenges to implementation: With a 
notification rate of just about 30%, the huge gap in TB 
case detection and notification in Nigeria has always 
been a problem and to bridge this gap KNCV Nigeria 
with funding from USAID introduced the use of Ultra-
portable digital X-ray systems with AI coupled to the 
XMAP which is a real time application that links radi-
ologists to radiographers for review of digital X-rays. 
We present a 1-year results of the field experience using 
the PDX and XMAP system in Nigeria.
Intervention or response: Targeted community out-
reaches were conducted using 8 portable digital X-ray 
machines deployed across 8 states. Identified presump-
tive were tested using the GeneXpert machine, those that 
turned out negative and those presumptive that were un-
able to produce sputum were uploaded unto the XMAP 
platform for review by consultant radiologists. We pres-
ent the results of the reviewed reports of the x-ray films 
uploaded between January and December 2022.
Results/Impact: Of the 4,969 films uploaded unto the 
XMAP platform a total of 2,047 suggestive of TB cases 
were diagnosed and this gave a 40% TB yield across the 
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8 machines. The XMAP platforms proves to be very ef-
ficient as number needed to review a film was just 2 for 
the 8 PDX machines in collection.

TB LON PDX 
Machines

# 
Uploaded 
for Review

Suggestive 
Of T B

Not 
Suggestive 

Of T B

Un-
confirmed 

T B

TB yield 
among 
Films 

Reviewed

Number 
Needed 

to Review 
(NNR)

MOB6046 
- MOB6046 - 
DLB 1

913 167 738 8 0.2 5

MOB6066 
- MOB6066 - 
DLB 3

748 372 367 9 0.5 2

MOB6067 
- MOB6067 - 
DLB 4

47 5 42 0 0.1 9

MOB6068 
- MOB6068 - 
DLB 5

988 208 753 27 0.2 5

MOB6069 
- MOB6069 - 
DLB 2

503 408 87 8 0.8 1

MOB6070 
- MOB6070 - 
DLB 6

532 446 76 10 0.8 1

MOB6071 
- MOB6071 - 
DLB 7

494 216 271 7 0.4 2

MOB6072 
- MOB6072 - 
DLB 8

744 225 495 24 0.3 3

TOTAL 4,969 2,047 2,829 93 0.4 2

Table 1.

Conclusions: Results from table 1 above has shown that 
portable Digital X-ray with the XMAP real time report-
ing system is a game changer to improving clinical TB 
diagnosis in Nigeria. We would also like to recommend 
for the deployment of these new tools to KNCV sup-
ported and non PDX states in country.

EP18-1162-17 The value of cavity imaging 
features in the diagnosis of drug-susceptible 
and drug-resistant TB 

Q. Zheng,1 L. Xia,2 C. Wang,3 P. Lu,1 Y.F. Lure,3 
L. Guo,2 1Shenzhen Center for Chronic Disease 
Control, Department of Medical Imaging, Shenzhen, 
China, 2Shenzhen Zhiying Medical Imaging, Medical 
Department, Shenzhen, China, 3Shenzhen Zhiying 
Medical Imaging, R&D Department, Shenzhen, China. 
e-mail: f.lure@hotmail.com

Background: Differential diagnosis of drug-sensitive tu-
berculosis (DS-TB) and different types of drug-resistant 
tuberculosis DR-TB patients increases the likelihood of 
treatment success and reduces transmission. In the study, 
we explored the differences in cavity imaging features 
among DS-TB and different types of DR-TB patients.
Design/Methods: 160 DS-TB patients and 323 different 
types of DR-TB patients from Hospital A were retro-
spectively collected with all their clinical data and CT 

scans involved. All CT images were independently re-
viewed and labeled by two junior radiologists, and if 
two Dice coefficient values were ≥0.95, they would be 
averaged as the ground truth of the image. Otherwise, 
a senior radiologist would step in to make the final de-
termination. Cavity imaging features, including the inci-
dence of cavity; the number of involved sextants, cavi-
ties and cavities in nodules (masses) or consolidation; 
the size and roundness of the outer and inner cavities, 
and the thickness of cavity walls were calculated and 
statistically analyzed.
Results: The comparison test showed that both the 
incidence and the number of cavities of DR-TB group 
were significantly higher than the DS-TB group (all 
P<0.001), and the occurrence of multiple cavities, three 
or more involved lung lobes and cavities in nodules 
(masses) were also higher in DR-TB groups (P<0.001; 
P=0.002; P<0.05). In addition, there were significant 
differences in other cavity features, including its external 
and internal diameter and the mean wall thickness 
among the DS-TB and different types of DR-TB, as well 
as among within groups of DR-TB (all P<0.005).

Table 1. Patient demographics of  DS-TB and DR-TB 
patients. 

Conclusions: Cavities were more widely distributed in 
DR-TB patients compared to DS-TB patients, and the 
cavity incidence, the number of cavities (≥3) and in-
volved lung lobes (≥3), and the proportion of cavities in 
pulmonary nodules (masses) are significantly higher in 
DR-TB patients.
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EP18-1163-17 Validation of a  
computer-aided detection chest X-ray 
application using the WHO-TDR calibration 
protocol in individuals with presumptive  
TB in Delhi State, India 

S. Kik,1 S. Goel,2 V. Vatsyayan,2 A. Kamoun,3 
S. Linsen,3 A. Garg,4 B.K. Vashishat,5 S. Mannan,2 
K. Hayward,6 T. Dinh,7 1FIND, TB Programme, Geneva, 
Switzerland, 2Clinton Health Access Initiative, India, TB 
Programme, New Delhi, India, 3FIND, Data Science Unit, 
Geneva, Switzerland, 4Maulana Azad Medical College, 
Department of Radiodiagnosis, New Delhi, India, 
5Delhi State Tuberculosis Office, State TB Control 
Department, Government of Delhi, India, State TB 
Control Department, New Delhi, India, 6Clinton Health 
Access Initiative, Global Health Sciences, Chipping Norton, 
United Kingdom of Great Britain and Northern Ireland, 
7Clinton Health Access Initiative (CHAI), Global 
Tuberculosis / Infectious Diseases, Research, and 
Laboratories Division, Boston, United States of America. 
e-mail: sandra.kik@finddx.org

Background: Prior to implementation of computer 
aided detection (CAD) software for triage in individuals 
with presumptive tuberculosis (TB), the minimum CAD 
threshold score needs to be determined. This threshold 
defines when a patient’s CXR is classified as suggestive 
of TB and hence requires confirmatory TB testing. 
In this validation study, according to the WHO-TDR 
calibration protocol, we determined which threshold to 
use for triaging individuals with presumptive TB visiting 
primary health centres (PHC) in Delhi, India.
Design/Methods: Three PHCs in Delhi State, enrolled 
consecutive individuals with presumptive TB during 
three months, took CXR images with a portable X-ray 
system (FDR Xair XD 2000) and collected sputum spec-
imens for subsequent molecular testing. 
Additionally, retrospective data was collected from a 
separate group of individuals with confirmed TB who 
had CXR and molecular testing done at a neighbouring 
chest clinic in the period before portable X-ray systems 
were installed. 
CXR images were independently interpreted by a lo-
cal radiologist and analysed with qXR version 3.2.9 
(qXRv3) using FINDs digital infrastructure that is de-
signed for rapid, independent accuracy assessment of 
CAD software.
Results: Data from 1411 individuals were included, of 
whom 354 had confirmed TB (43 enrolled prospectively, 
311 retrospectively). The area under the receiver opera-
tor curve (AUC) of qXRv3 was 0.89 (95% CI 0.87-0.91, 
Figure). 
At the threshold where CAD reaches the same sensitivity 
as the local radiologist (which is 73%), qXR reached a 
slightly higher, yet not statistically different, specificity 
(86% vs 83% by the local radiologist). 
At the vendor’s recommended threshold of 0.5, the sen-
sitivity reached 82% (95% CI 78-86%) and specificity 
76% (95% CI 74-79%).

Conclusions: qXRv3 reached a similar performance of 
that of local radiologist in India, when used in PHCs, 
but applying the vendors recommended threshold would 
result in a higher sensitivity and should be considered 
when resources allow.

EP18-1164-17 Comparative analysis of the 
impact of active case-finding: X-ray screening 
vs. verbal screening for TB diagnosis 

A. Tahir,1 H. Tahir,1 A. Rashid,1 1Mercy Corps, Public 
Health, Islamabad, Pakistan. 
e-mail: adtahir@mercycorps.org

Background and challenges to implementation: Paki-
stan ranks fifth among the thirty countries with the 
highest TB burden in the world. Approximately 611,000 
people are estimated to have fallen ill with TB during the 
year 2021. Approximately, 339,000 were notified, giving 
an estimated notification of 55%, with a treatment suc-
cess rate of 93%1.
1WHO Global TB Report 2022
Intervention or response: Mercy Corps Pakistan, intro-
duced active case-finding (ACF) through chest camps to 
maximize the outreach efforts for the detection of TB 
patients amongst the undetected, vulnerable, and mar-
ginalized groups. 
For this purpose, two types of camps were organized i.e., 
verbal screening chest camps (where a doctor clinically 
evaluates the general population), and x-rays screen-
ing camps (where a mobile van equipped with X-rays 
for onsite screening and testing, along with the clinical 
evaluation by a doctor was used).
Results/Impact: In the X-ray screening camps, a total 
of 151,226 people were screened. The chest X-rays of 
108,090 (78%) and sputum samples of 31,342 (22%) 
people were tested by Gene Xpert systems. A total of 
5,978 new TB cases were diagnosed, giving a yield of 
2.5 patients per camp and a 7% presumptive positivity 
rate. In verbal screening camps, 56,754 out of 302,476 
people were screened in the OPD and identified as pre-
sumptive. A total of 32,231 samples (53%) were tested 
through acid-fast bacillus (AFB) microscopy and 29,140 
samples (47%) by Gene Xpert systems. During testing, 
8,740 new TB cases were diagnosed. The yield was 1.5 
patients per camp, exhibiting a 7% presumptive positiv-
ity rate.
Conclusions: Analyzing the results, it is evident that 
X-ray screening camps had a better yield than verbal 
screening camps. ACF facilitated strategic access to the 
vulnerable population, ensuring early diagnosis and the 
provision of cost-effective treatment. This contributed 
to an additional 8% of case notifications to the national 
data, which would otherwise have been missing cases.
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EP19 Dynamics and challenges in DRTB 

EP19-1165-17 Rapid detection of 
M. tuberculosis in sputum using a 
solvatochromic trehalose probe 

M. Kamariza,1 1University of California Los Angeles, 
Bioengineering, Los Angeles, United States of America. 
e-mail: kamariza@ucla.edu

Background: Tuberculosis (TB) is the leading cause of 
death from an infectious bacterial disease. Poor diagnos-
tic tools to detect active disease plague TB control pro-
grams and affect patient care. Accurate detection of live 
Mycobacterium tuberculosis, the causative agent of TB, 
could improve TB diagnosis and patient treatment.
Design/Methods: We followed standard chemical pro-
cedures for probe synthesis. We performed fluorescence 
labeling experiments of bacterial cultures in various 
conditions. 
We analyzed the data by fluorescence microscopy and/or 
flow cytometry. All data were analyzed using GraphPad 
Prism software’s ANOVA (analysis of variance) test.
Results: We designed a 4-N,N-dimethylamino-1,8-naph-
thalimide–conjugated trehalose (DMN-Tre) probe that 
undergoes >700-fold increase in fluorescence intensity 
when transitioned from aqueous to hydrophobic envi-
ronments. This enhancement occurs upon metabolic 
conversion of DMN-Tre to trehalose monomycolate 
and incorporation into the mycomembrane of Actino-
bacteria. 
DMN-Tre labeling enabled the rapid, no-wash visual-
ization of mycobacterial and corynebacterial species 
without nonspecific labeling of Gram-positive or Gram-
negative bacteria. DMN-Tre labeling was detected with-
in minutes and was inhibited by heat killing of myco-
bacteria. 
Furthermore, DMN-Tre labeling was reduced by treat-
ment with TB drugs, unlike the clinically used aura-
mine stain. Lastly, DMN-Tre labeled Mtb in TB-pos-
itive human sputum samples comparably to auramine 
staining.
Conclusions: Collectively, our data suggest DMN-Tre 
reports both on bacterial identity and on metabolic vi-
ability. Indeed, DMN-Tre labeling can report on drug 
sensitivity. As well, the solvatochromic property of 
DMN-Tre enables rapid Mtb imaging without washing 
steps, even in complex samples, such as sputum. 
Importantly, the unique mode of fluorescence activation 
of DMN-Tre allows for an operationally simple proce-
dure—a single incubation step. Thus, the DMN-Tre la-
beling procedure may translate well both to research and 
to clinical applications.

EP19-1166-17 A new stool tool: targeted 
next-generation sequencing to support 
treatment monitoring during pulmonary  
TB treatment 

T. Ness,1 B. Sibandze,2 M. Ziyane,3 A. Cabibbe,4 
A. Kay,2 S. Dlamini,5 G. Maphalala,5 N. Maphalala,2 
C. Lange,6 S. Niemann,7 A. Mandalakas,8 A. DiNardo,8 
1Baylor College of Medicine, Pediatric Infectious Diseases, 
Houston, United States of America, 2Baylor College of 
Medicine Children’s Foundation – eSwatini Center of 
Excellence (COE), NA, Mbabane, Eswatini, 3National 
Tuberculosis Reference Laboratory, NA, Mbabane, 
Eswatini, 4IRCCS San Raffaele Scientific Institute, 
Emerging Bacterial Pathogens Unit, Milan, Italy, 5Eswatini 
Ministry of Health, National Tuberculosis Reference 
Laboratory, Mbabane, Eswatini, 6German Center for 
Infection Research (DZIF), Partner Site Hamburg-Lübeck-
Borstel-Riems, Borstel, Germany, 7Research Center Borstel, 
Molecular and Experimental Mycobacteriology, Borstel, 
Germany, 8Baylor College of Medicine, Pediatrics-Global 
Immigrant Health, Houston, United States of America. 
e-mail: tara.ness@bcm.edu

Background: In 2021, 10.6 million people were estimat-
ed to develop tuberculosis (TB) with 1.6 million deaths. 
The burden of drug-resistant TB (DR-TB) is increasing 
with 3.6% of new TB cases and 18% of previously treat-
ed cases. Treatment monitoring is important to promote 
successful outcomes and to promptly detect emerging 
drug-resistance in patients who fail therapy.
Design/Methods: Stool and sputum samples were ana-
lyzed from participants with pulmonary TB and per-
sistent sputum culture positivity completing outpatient 
treatment in Mbabane, Eswatini from 2014-2021. Per-
sistent sputum culture positivity was defined by MGIT 
culture positive at baseline and at least one additional 
timepoint (2, 4, 8, 24 or 56 weeks). 
We assessed the potential of targeted next generation 
sequencing (t-NGS) on an Illumina MiSeq using the 
Deeplex MYC-TB assay for treatment monitoring and 
screening for evolution of Mycobacterium tuberculosis 
drug resistance in stool and sputum samples.
Results: 11 participants (aged 13-55 years; median 27 
years; 64% (7/11) people living with HIV [PLHIV]) pro-
vided 47 stool and/or sputum samples for t-NGS. Of 
these, interpretable sequencing results were obtained in 
17/23 stool and 22/24 sputum samples. t-NGS on stool 
identified mutations during treatment consistent with 
resistance identified by sputum culture pDST or sputum 
Xpert in 88% of instances (15/17) along with additional 
drug resistance mutations. 
One participant was identified with a low level mutation 
(defined by identification in < 5% of the coverage depth 
of the gene) on stool sequencing (1.8% ahpC), which 
correlated with INH phenotypic resistance from sputum 
culture. Stool t-NGS also identified the rpoB I491F mu-
tation (RIF resistance) not identified on sputum culture 
pDST or Xpert (stool/sputum). 
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Figure 1. Longitudinal comparison of  pDST and 
GeneXpert vs tNGS.

Conclusions: t-NGS is a promising TB treatment moni-
toring tool to detect the emergence of M. tuberculosis 
drug resistance as a potential cause of treatment failure. 
Utilizing stool offers an important advantage for indi-
viduals with paucibacillary sputum such as children and 
PLHIV.

EP19-1167-17 Implementation of PERMyCO, 
a new 96-well broth microdilution plate for 
susceptibility testing of M. tuberculosis 

R.I. Calderón,1,2 M.H. Uchima Flores,1 
J.J. Herrera Celis,1 D.V. Alonso Ochoa,1 
L.R. Inga Angulo,1 N.N. Barreda Ponce,1 
O.M. Sanabria Salazar ,1 L.W. Lecca Garcia,3 
M. Murray,4 1Socios En Salud Sucursal Perú, Laboratory, 
Carabayllo, Peru, 2Universidad Nacional Federico Villarreal, 
Biochemical and Synthetic Biology Research Group, Lima, 
Peru, 3Socios En Salud Sucursal Perú, Direction, Lima, Peru, 
4Harvard Medical School, Department of Global Health and 
Social Medicine, Boston , United States of America. 
e-mail: rcalderon_ses@pih.org

Background: Improving treatment success rate for 
MDR-TB involves customizing each patient’s antimi-
crobial regimen to improve efficacy while minimizing 
toxicity. This requires the Lab ability to analyze MICs 
in order to affect both drug choice and dosage. The goal 
of this work is to establish the reproducibility of the 

dry 96-well PERMYCO microtiter plate for use in MIC 
measurements utilizing bedaquiline, delamanid, and 
other drugs using Sensititre™ plates.
Design/Methods: Bacillary suspensions of M. tuber-
culosis H37Ra reference strain ATCC 25177 and drug 
susceptible clinical isolates has been evaluated. Each my-
cobacterial isolate has been incubated for 10 to 21 days 
in a dry customized 96-well broth microdilution plate 
and then read by the ThermoScientific™ Sensititre™ 
Vizion™ System. Twelve anti-TB drugs (rifampin, iso-
niazid, ethambutol, levofloxacin, moxifloxacin, amika-
cin, kanamycin, ethionamide, clofazimine, streptomy-
cin, delamanid, and bedaquiline) were included, at 5 to 
8 two-fold dilutions. The reproducibility of the method 
was assessed by examining the consistency of repeated 
readings within the expected range for M. tuberculosis 
H37Ra reference strain. A distribution analysis of MIC 
values in clinical isolates identified as RIF and INH sus-
ceptible by drug sensitivity testing on LJ medium was 
also performed.
Results: The inter-assay consistency in M. tuberculosis 
H37Ra was 100% for all drugs, with the exception of 
delamanid and isoniazid which showed a concordance 
of 96% and 92%, respectively. Susceptible clinical iso-
lates showed, in most cases, MICs very close to the 
critical concentrations of various first- and second-line 
drugs, but a lower sensitivity was detected in DLM and 
BDQ, despite assuming that patients have not used these 
drugs.
Conclusions: After 10 to 21 days of incubation, we found 
that PERMYCO plate is optimally read using the Sensi-
titre™ Vizion™ System. We are providing early evidence 
that PERMYCO plate may quantitatively evaluate the 
extent of TB-drug resistance that is linked to genetic 
variation although it may require further confirmation.

EP19-1168-17 Implementation of aspect 
connectivity platform for TrueNat MTB 
Plus and MTB/RIF Dx: Challenges and early 
lessons learnt 

E. Reisdorf,1 B. Cunningham,2 N. Boillot,2 B. Richards,3 
G. Kahenya,4 W. Van Gemert,5 H. Le,1 M. Moore,1 
1Infectious Disease Detection and Surveillance Program, 
TB, Rockville, United States of America, 2SystemOne, 
Operations, Northampton, United States of America, 
3SystemOne, Operations, Johannesburg, South 
Africa, 4Infectious Disease Detection and Surveillance 
Program, TB, Nairobi, Kenya, 5Stop TB Partnership, 
Diagnostics, Geneva, Switzerland. 
e-mail: erik.reisdorf@icf.com

Background: Truenat M. tuberculosis (MTB) and Ri-
fampicin (RIF) diagnostic testing was implemented for 
the first time in 2022 as part of the USAID/Stop TB Part-
nership introducing New Tools Project. Implementation 
of Aspect connectivity for Truenat instruments ensures 
that patient information and test results from Truenat 
are integrated with GeneXpert results and are securely 
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communicated in real time to the national program de-
cision makers and quality indicators are available for 
Molbio for remote troubleshooting support.
Design/Methods: The USAID-funded Infectious Dis-
ease Detection and Surveillance (IDDS) project contract-
ed with SystemOne to implement Aspect connectivity 
solutions for 88 Truenat instruments in Zimbabwe, Tan-
zania, and Bangladesh. Similarly, Stop TB Partnership 
contracted SystemOne for connection of 38 instruments 
in Nigeria. Feedback on implementation was solicited 
from the IDDS country teams, SystemOne installation 
engineers, and program staff to identify challenges and 
early lessons learned.
Results: The most frequent challenges identified in-
cluded optimization of required software upgrade from 
Molbio, customizing data agreements with SystemOne 
and Ministries of Health, gaps in data transmission 
when test results are not reviewed by the end users, the 
requirement of a subscriber identity module (SIM) data 
card where Wi-Fi connections are absent, size of data 
transmission files, and SIM data costs for storage of 300 
MB per month on average. Also, there are additional 
data needs for software upgrades.
Conclusions: Training a cadre of superusers to support 
the Aspect connectivity platform is essential for sustain-
able support and to ensure successful implementation. 
Lessons learned included: 
1. Competent superusers are critical to troubleshoot and 
rapidly resolve glitches and train new end users; 
2. Providing SIM cards with sufficient data is necessary 
to manage result data transmission and software up-
grades; and 
3. Training Truenat end-users to review all results, in-
cluding MTB and RIF, is needed to avoid data transmis-
sion gaps.

EP19-1169-17 Using TrueNat to increase 
access to molecular WHO-recommended 
rapid diagnostics test for TB in Southwest 
Nigeria: Implementation results and lessons 
learnt 

J. Olabamiji,1 A. Agbaje,2 O. Daniel,3 C. Anyaike,4 
M. Pedro,5 O. Rayi,1 R. Enogu,6 D. Nongo,6 P. Dakum,7 
C. Mensah,7 O. Oyelaran,6 A. Ihesie,6 1Institute of 
Human Virology, Nigeria, Clinical Laboratory, Lagos, 
Nigeria, 2Institute of Human Virology, Nigeria, Clinical 
Services, Abuja, Nigeria, 3Institute of Human Virology, 
Nigeria, Clinical Services, Lagos, Nigeria, 4National 
Tuberculosis, Leprocy and Buruli ulcer Control Program, 
Program, Abuja, Nigeria, 5Institute of Human Virology, 
Nigeria, Strategic Information, Lagos, Nigeria, 6USAID, HIV/
AIDS and TB, Abuja, Nigeria, 7Institute of Human Virology, 
Nigeria, Management, Abuja, Nigeria. 
e-mail: jolabamiji@ihvnigeria.org

Background and challenges to implementation: The 
role of new innovations in ending TB cannot be over-
emphasized. The New Tools Project (iNTP) by USAID/
Stop TB partnership was embraced by the Institute of 
Human Virology, Nigeria (IHVN) through the USAID 
TB LON 3 project in four Southwest States in Nigeria. 
These included donations of 10 battery-powered Tru-
enat Duos workstations that can work at temperatures 
as high as 400 C, they were deployed to 10 Local Govern-
ment Areas with high sample testing turn-around-time 
to improve access to WHO-recommended molecular di-
agnostic platforms in hard-to-reach areas.
Intervention or response: Site selection and stakehold-
ers’ engagement was carried out in collaboration with 
the National and State Tuberculosis Control Program, 
16 medical laboratory personnel were trained as end 
users, and over 300 healthcare workers were sensitized 
to use the machines. The Project relied on the existing 
sample referral network to serve the Truenat facilities, 
while 4 facilities with inadequate human resources were 
supported with ad-hoc staff.

Results/Impact: Access to WHO-recommended mo-
lecular techniques increased from 38% to 85% on the 
project between December 2021 to December 2022. 
23,719 samples were tested using TrueNat, from which 
2,248 (9.5%) were positive with 51 Rif resistant cases. 
All the diagnosed patients were placed on appropriate 
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regimens, and pre-enrolment loss-to-follow-up due to 
poor access to diagnostics was drastically reduced from 
17% to 0% in the supported facilities.
Conclusions: TrueNat testing platform has proved itself 
worthy of its suitability in low-resource tropical settings 
and hard-to-reach areas because it is battery-powered 
and can work at 400 C. This particularly makes it useful 
in tropical settings with high burden of TB and limited 
access to molecular diagnosis. Hence, embracing newer 
innovations and scaling up with additional TrueNat 
testing platforms is crucial to finding the missing TB 
cases globally.

EP19-1170-17 Improving national access 
to molecular TB diagnosis using a quality 
improvement collaborative approach in 
Uganda 

M.G. Abwot,1 S. Zawedde,2 R. Makabayi Mugabe,3 
P. Aleu,1 I. Senteza,1 M. Mudiope N,1 S. Turyahabwe,4 
1Infectious Disease Institute - Makerere University, 
Health System Strengthening, Kampala, Uganda, 
2Infectious Disease Institute - Makerere University, 
Research, Kampala, Uganda, 3Infectious Disease Institute 
- Makerere University, Health system Strengthening & 
Research, Kampala, Uganda, 4Ministry of Health Uganda, 
National TB and Leprosy Program, Kampala, Uganda. 
e-mail: michaelabwot@gmail.com

Background and challenges to implementation: Access 
to molecular test like GeneXpert, by persons with pre-
sumptive TB in Uganda remains suboptimal. In Octo-
ber 2021, only 55% of all bacteriologically confirmed 
TB patients were examined by a molecular test against 
a recommended 71% national target. Reasons for the 
gap include; persons with presumptive TB dropping off 
waiting line before providing sputum sample, delay to 
examine samples hence discarded and missing test re-
sults for samples examined.
Intervention or response: USAID LPHS TB activity in 
collaboration with the national TB program set up a 
national quality improvement collaborative to address 
these gaps. A technical working group was established 
to review national performance data and select high vol-
ume sites contributing 80% of the gap. A change pack-
age; assigning volunteer to educate patients on sputum 
production, collect and deliver samples to testing points, 
relaying test results back from Lab by sms and assigning 
personnel to examine sputum samples was designed for 
all these sites. District-based quality improvement teams 
were oriented on this change package, facilitated to pro-
vide onsite mentorship to the health facilities. Periodic 
virtual meetings were held and a national database cre-
ated to monitor progress of implementation of the col-
laborative on access to molecular diagnostic tests
Results/Impact: Access to molecular TB tests improved 
from 54.9% in October 2021 to 80% in December 2022 
at the collaborative sites (contributing 80% of the na-
tional gap).

Figure. % of  presumptive clients tested using GenXPert.

Conclusions: A national level quality improvement col-
laborative improved access to molecular testing. We rec-
ommend adaption of this approach in similar settings to 
increase identification of missing TB case globally.

EP19-1171-17 Use of targeted  
next-generation sequencing for the 
diagnosis of drug-resistant TB:  
A cost-effectiveness analysis 

S. Shrestha,1 A. Addae,2 P. Galange,3 C. Miller,4 
N. Ismail,4 A. Zwerling,1 1University of Ottawa, School 
of Epidemiology and Public health, Ottawa, Canada, 
2University of Ottawa, School of Epidemiology and 
Public health, Saskatoon, Canada, 3The University of 
Toronto, Public Health and Preventive Medicine 
Post-Graduate Medical Education, Toronto, Canada, 
4World Health Organization, Global Tuberculosis 
Program, Geneva, Switzerland. 
e-mail: suvesh.shrestha@gmail.com

Background: Drug-resistant tuberculosis (DR-TB) is a 
critical public health threat and typically requires bac-
teriological confirmation coupled with phenotypic drug 
susceptibility testing (pDST). Targeted next-generation 
sequencing (tNGS) can provide comprehensive data on 
clinically relevant resistance and has emerged as a prom-
ising alternative to existing DST. 
We assessed the potential cost-effectiveness of tNGS 
used among individuals with confirmed rifampicin re-
sistance as a replacement for current in-country pDST 
practice.
Design/Methods: We developed a stochastic decision 
analysis model to assess the cost-effectiveness of re-
placing current in-country pDST practice with tNGS 
among individuals with rifampicin resistance. This was 
done across 3 countries: South Africa, India, and Geor-
gia. Current South Africa and Georgia DST practice is 
Xpert XDR followed by pDST; LPA and pDST are done 
in parallel in India. Epidemiological data was sourced 
from published literature and tNGS diagnostics accura-
cy data was sourced from an ongoing systematic review. 
Economic data were sourced from published literature 
and supplemented with empirical data collection.
Results: In South Africa and Georgia, tNGS was cost-
effective compared to existing in-country DST practices 
using a willingness to pay threshold (WTP) of three 
times the country’s GDP per capita. In India, tNGS 
dominated in-country DST practice resulting in lower 
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costs and improved health gains. In scenario analysis, 
when a faster turnaround time for tNGS was assumed 
to lead to reductions in loss to follow-up, the model led 
to increased cost-effectiveness of tNGS compared with 
pDST.
Conclusions: This study has shown that using tNGS 
may be cost-effective depending on the existing pDST 
practice of the country. It is therefore important to con-
sider the existing standard of care before implementa-
tion and scale-up of tNGS.

EP19-1172-17 Strengthening quantification 
of TB laboratory supplies to develop a strong 
TB laboratory network in Bangladesh 

A. Moureen,1 S. Islam,2 U.T. Maliha,3 K.S. Halim,4 
M.M.R. Sarkar,5 A. Rahman,4 P.K. Modak,6 1STAR 
Project, USAID, Laboratory wing of National TB Control 
Program, DGHS, Ministry of Health and Family Welfare, 
Dhaka, Bangladesh, 2IDDS Project, FH I360, TB Diagnostic, 
Dhaka, Bangladesh, 3National TB Control Program, DGHS, 
Laboratory wing, Dhaka, Bangladesh, 4DGHS, Ministry of 
Health and Family Welfare, Mycobacterial Disease 
Control, Dhaka, Bangladesh, 5DGHS, Ministry of Health 
and Family Welfare, TB-Leprosy & AIDS-STD Program, 
Dhaka, Bangladesh, 6DGHS, Ministry of Health and 
Family Welfare, Training, Dhaka, Bangladesh. 
e-mail: mou.adneen@gmail.com

Background: Continuous supply and availability of lab-
oratory commodities is crucial in developing a strong 
laboratory network. The National Tuberculosis Control 
Program (NTP) of Bangladesh has been facing challeng-
es in forecasting of laboratory supplies owing to lack of 
standardized methods for quantification. Other factors 
like varied product list, limited data on consumption 
status further contribute to delay in finalizing the quan-
tification process.
Design/Methods: To overcome this situation, NTP de-
veloped a standard excel based quantification tool for 
TB reference laboratories. Product list was standardized 
by test category, supply unit, balance stock, monthly 
consumption status, quarterly forecast assumption and 
date of expiry.
Results: The quantification tool has enabled designing 
a uniform product list of TB laboratory supplies, im-
proved data quality and saved time. Reference Labora-
tories have adopted the tool for forecasting and placing 
demands. Reagent incompatibility due to procurement 
from different sources is a challenge to the process of 
quantification.
Conclusions: The quantification tool has strengthened 
the TB laboratory network of Bangladesh. Further de-
velopment of this tool is recommended to scale up its 
use in other laboratory programs. A periodic review 
and update of the quantification process biannually is 
recommended for any major changes in forecasting or 
procurement timings.

EP20 Social protection - the Key solution? 

EP20-1173-17 Assessment of TB-related 
stigma in Peru 

O.A. Ramírez Koctong,1 H.S. Marin Samanez,1 
L. Cruzado,2 M.d.C. Navarro Lévano,3 A. Colorado,4,5 
L.W. Lecca Garcia,6 1Socios En Salud Sucursal Perú, 
Tuberculosis (TB) program - Community Advocacy Unit, 
Lima, Peru, 2Independent professional, Independent 
professional, Lima, Peru, 3CONAMUSA, Technical Unit, 
Lima, Peru, 4Americas TB Coalition, Coordination, San 
Diego, United States of America, 5Observatorio Regional 
de Tuberculosis para América Latina y El Caribe, 
Coordination, San Diego, United States of America, 
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Background and challenges to implementation: Stigma 
is a very significant social determinant for people af-
fected by TB, as it creates barriers to healthcare services, 
especially for the most vulnerable populations. Under-
standing the context of stigma and its impact on people 
affected by TB, their families, health care providers, and 
the community at large is key to devising targeted strate-
gies to address it.
Intervention or response: Using the stigma assessment 
tool developed by the Stop TB Partnership (https://
www.stoptb.org/tb-stigma/tb-stigma-assessment-tool), 
we measured: 
1. Self-stigma among people diagnosed with TB, 
2. Secondary stigma among family members, 
3. Community stigma, and; 
4. Stigma among health personnel. 
The study was conducted in the city of Lima, Peru, and 
was approved by the research ethics committee of Socios 
En Salud.
Results/Impact: Surveys were administered to 377 peo-
ple affected by TB (171 women, 205 men, 01 defined 
as other), 30 family members (21 women, 09 men), 30 
community members (21 women, 08 men, 01 defined as 
other) and 30 health professionals (23 women, 07 men).
The results of the assessment are shown in Table 1.
In a results socialization workshop, the highest level of 
stigma in the community was presented and how this 
impacts the person upon receiving their TB diagnosis 
(self-stigma). In addition, civil society and the tubercu-
losis program were able to plan specific activities to ad-
dress TB-related stigma.

Table 1. Level of  stigma related to tuberculosis.
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Conclusions: Assessment is important to propose stigma 
mitigation activities in tuberculosis, as it allows a better 
understanding of the extent of stigma and how it is pre-
sented in different groups. 
Regular measurement is advisable to assess the impact 
of activities and how stigma barriers to accessing health 
services are reduced.

EP20-1174-17 Receipt and utilisation of 
Nikshay Poshan yojana benefits among 
patients with TB in India, 2022 

K. Jeyashree,1 S. Devika,1 S. Prema,1 
P. Sumit Kumar,1 G. Sri Lakshmi Priya,1 
W.V. Jeromie,1 D.S. Hemant,1 I. Swati,2 C. Aniket,2 
R. Raghuram,3 K.M. Sanjay,3 V.M. Manoj,1 
1ICMR National Institute of Epidemiology, 
Epidemiology and Biostatistics, Chennai, India, 2TB 
Support Network, Office of the World Health 
Organization (WHO) Representative to India, WHO 
Country Office, New Delhi, India, 3Central TB Division, 
Ministry of Health and Family Welfare, New Delhi, India. 
e-mail: s.devika@icmr.gov.in

Background: Nikshay Poshan Yojana (NPY) is a direct 
benefit transfer (DBT) scheme for nutritional support 
under the National Tuberculosis Elimination Program 
(NTEP) in India, offering monthly financial incentive of 
INR500, to meet additional nutrition requirements of 
patients with TB.
Design/Methods: We conducted this cross-sectional 
study under USAID funded TIFA project implemented 
through JSI Research & Training Institute Inc. among 
patients with TB notified under NTEP and completed 
treatment between May and October 2022. 
We selected nine states by random sampling from strata 
based on TB score. We used probability-proportionate-
to-size sampling, for selection of districts, Tuberculosis 
Units (TU), Peripheral Health Institutions (PHI) in the 
subsequent stages. Eligible participants with TB were 
interviewed from each PHI. We used Open Data Kit 
for collecting data which was analysed using Stata Ver-
sion.17.0.
Results: The mean(SD) age of the 2061 participants in-
terviewed was 41.23 (16.07) years and 1301 (63.1%) of 
them were males. 
Overall, 1355 (65.7%; 95%CI 63.7,67.8) reported hav-
ing received at least one NPY benefit, of whom, 1141 
(86.3%) had spent it on their own nutritional require-
ments and 217 (19%) had spent it on the nutritional re-
quirements of their household. Participants with higher 
educational attainment (p=0.003) and favourable treat-
ment outcomes (p<0.001) were more likely to have re-
ceived at least one NPY benefit. 
Only 147 (10.9%) were satisfied with the monthly bene-
fit amount of INR500 provided, as they had spent a me-
dian (IQR) amount of INR1500 (1000-2500) per month 
on additional nutritional requirements due to TB.

Table 1. NPY benefit receipt status among patients 
with TB from six@ states of  India, 2022 (n=2061).

Background and challenges to implementation: Nikshay 
Poshan Yojana(NPY) is a direct benefit transfer (DBT) 
scheme for nutritional support under the National Tu-
berculosis Elimination Program (NTEP) in India, of-
fering monthly financial incentive of INR500, to meet 
additional nutrition requirements of patients with TB.
Intervention or response: We conducted this cross-sec-
tional study under USAID funded TIFA project imple-
mented through JSI Research & Training Institute Inc. 
among patients with TB notified under NTEP and com-
pleted treatment between May and October 2022. We 
selected nine states by random sampling from strata 
based on TB score. 
We used probability-proportionate-to-size sampling, for 
selection of districts, Tuberculosis Unit (TU), Peripheral 
Health Institutions (PHI) in the subsequent stages. Eli-
gible participants with TB were interviewed from each 
PHI. We used Open Data Kit for collecting data which 
was analysed using Stata Version.17.0.
Results/Impact: The mean (SD) age of the 2061 par-
ticipants interviewed was 41.23 (16.07) years and 1301 
(63.1%) of them were males. 
Overall, 1355 (65.7%; 95%CI 63.7,67.8) reported hav-
ing received at least one NPY benefit, of whom, 1141 
(86.3%) had spent it on their own nutritional require-
ments and 217 (19%) had spent it on the nutritional re-
quirements of their household. 
Participants with higher educational attainment 
(p=0.003) and favourable treatment outcomes (p<0.001) 
were more likely to have received at least one NPY ben-
efit. Only 147 (10.9%) were satisfied with the monthly 
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benefit amount of INR500 provided, as they had spent 
a median (IQR) amount of INR1500 (1000-2500) per 
month on additional nutritional requirements due to 
TB.

Table 1. NPY benefit receipt status among patients 
with TB from six@ states of  India, 2022 (n=2061).

Conclusions: More than two-thirds of the notified pa-
tients with TB reported receipt of at least one NPY ben-
efit. There is a need to accurately estimate the cost of 
additional nutrition required by patients with TB, in the 
light of which a revision of the current amount offered 
as benefit is recommended.

EP20-1175-17 Good TB treatment success 
rates among the prison population in 
Malawi 
H. Kanyerere,1 J. Mpunga,1 L. Chiwaula,2 
T. Mwenenkulu,1 L. Gama,3 M. Chiundira,4 
A. Mndolo,5 D. Chimatiro,1,6 1Malawi Ministry of 
Health, National Tuberculosis and Leprosy Elimination 
Program, Lilongwe, Malawi, 2Ministry of Homeland 
Security, Malawi Prison Health Services, Zomba, Malawi, 
3Malawi Ministry of Health, Blantyre District Health 
Office, Blantyre, Malawi, 4Malawi Ministry of Health, 
Zomba District Health Office, Zomba, Malawi, 5Malawi 
Ministry of Health, Lilongwe District Health Office, 
Lilongwe, Malawi, 6International Training and Education 
Centre for Health, Lilongwe, Malawi. 
e-mail: hkanyerere@gmail.com

Background and challenges to implementation: Infec-
tious diseases like tuberculosis (TB) pose serious threats 
in Malawian prisons and the world at large; and present 
significant challenges for prison and public health au-
thorities. Prisoners, once released, bring communicable 
diseases contracted while in prison into the society. Pris-
on health, therefore, must be the concern for all.
Intervention or response: he National Tuberculosis 
Elimination Programme (NTLEP) has been collaborat-
ing with the prison health services in Malawi for several 
years, and had put in place TB/HIV surveillance mecha-
nism in all prisons. Among others, the collaboration in-
cludes referral of presumptive and confirmed TB patients 
from prisons to Ministry of Health facilities, supervi-
sion of prison TB services by NTLEP staff, provision of 
TB recording and reporting tools and provision of TB 
diagnostic tools and laboratory consumables. In 2019, 
the NTLEP revised the policy for integrated TB/HIV 
management in Malawian prisons. The policy advocates 
for Government’s commitment for TB/HIV prevention 
and care in Malawian Prisons. We therefore, analysed 
the TB case notifications and TB treatment outcomes 
among prison population in Malawi from 2017 to 2022. 
Existing data for the general population reported at the 
national level for the same period was used as a control.
Results/Impact: TB case notifications among prison 
population decreased from 424 in 2017 to 159 in 2022. 
A marked decrease was observed in 2020/2021 due to 
covid-19 pandemic. Similar trend was observed for 
general population notifications. TB treatment success 
rate (TSR) varied from 97% for 2019 cohort to 100% 
for 2021 cohort. This is in contrast to 82% and 90% 
TSTs among the general population for 2017 and 2021 
cohorts.
Conclusions: TB case notification trends in Malawian 
prisons is similar to the general population, however, 
TSR is much better among prison population than the 
general population. The NTLEP needs to strengthen its 
collaboration with the prison health service to maintain 
the gains made.
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EP20-1176-17 Mass TB screening events with 
mobile diagnostic units in Malawi prisons: 
sufficient for TB control? 

P. Mwamlima,1 C. Mbalanga,1 K. Mbendera,2 
J. Mpunga,2 B. Kadyeremwana,3 S. Matewere,4 
J. Njala,1 M. Chibvara,1 S. Phiri,1 J.v. Oosterhout,5 
L. Chiwaula,6 G. Talama,1 1Partners in Hope, Program, 
Lilongwe, Malawi, 2Ministry of Health, National TB and 
Leprosy Elimination Program, Lilongwe, Malawi, 
3Partners in Hope, Program, Chikwawa, Malawi, 
4Partners in Hope, Program, Nsanje, Malawi, 
5Partners in Hope-UCLA, Program, Lilongwe, Malawi, 
6Malawi Prison Service, Medical, Zomba, Malawi. 
e-mail: petermwamlima@gmail.com

Background and challenges to implementation: High 
burden of TB in prisons is a major public health prob-
lem in many low-middle income countries. In Malawi, 
measures have been put in place to ensure optimal TB 
diagnosis and treatment, but gaps remain as most pris-
on facilities lack onsite diagnostic equipment, regular 
sample transport and adequate human resources for 
health.
Intervention or response: Partners in Hope (PIH), a 
Malawian NGO, collaborated with Ministry of Health 
(MoH), Malawi Prison Services and the National TB 
Program to conduct TB mass screening events in 6 dis-
trict prisons. These events take place with mobile diag-
nostic unit (MDU) vans on a bi-annual basis with sup-
port from USAID. The MDUs are equipped with MTB 
Xpert and digital X-ray machines, including computer-
aided-diagnostic software for chest X-ray image inter-
pretation. TB screening took place using both the WHO 
standard 4-symptom screen and chest X-ray imaging for 
each individual. 
Inmates identified as presumptive TB through screening 
and who were able to produce sputum, underwent MTB 
Xpert testing. Those who could not produce sputum 
were further evaluated by clinicians on site.
Results/Impact: From December 2021 to March 2023, 
three cycles of TB mass screening events were con-
ducted in 6 prisons; 5,607 inmates were screened, 555 
(10%) were identified with presumptive TB. 37 (0.7%) 
were diagnosed with active TB and all initiated treat-
ment. Key enablers for successful TB mass screening in 
prisons were good collaboration among all stakeholders 
and availability of adequate resources (human, funding, 
time, equipment). Barriers included cost intensiveness 
and knowledge gaps among prison facility staff.
Conclusions: While mass screening with MDUs has po-
tential to improve TB identification in prisons, the con-
tribution to case notifications was moderate. Additional 
measures, including permanent availability of on-site 
TB diagnostic equipment and clinical staff, as well as 
institution of TB preventive treatment may be needed 
for optimal TB control in Malawi prisons.

EP20-1177-17 Engaging community 
volunteers in ethnic minority communities  
in Viet Nam to detect TB 

T.D. Ngo,1 T.T. Nguyen,2 T.T.T. Dong,3 C.V. Do,3 
R. Forse,4,5 A.J. Codlin,6,5 L.N.Q. Vo,7,5 J. Malar,8 
H.M. Pham,9 P.H. Chuc,10 H.B. Nguyen,11 L.V. Dinh,11 
1Friends for International TB Relief (FIT), Research, Hai 
Phong, Viet Nam, 2Center for Development of 
Community Health Initiatives (CHI), Operations, Ho 
Chi Minh City, Viet Nam, 3Friends for International TB 
Relief (FIT), Programs, Hai Phong, Viet Nam, 4Friends for 
International TB Relief (FIT), Operations, Ho Chi Minh 
City, Viet Nam, 5WHO Collaboration Centre on 
Tuberculosis and Social Medicine, Karolinska Institutet, 
Department of Global Public Health, Stockholm, Sweden, 
6Friends for International TB Relief (FIT), Monitoring and 
Evaluation (M&E), Ho Chi Minh City, Viet Nam, 7Friends 
for International TB Relief (FIT), Operations, Ha Noi, 
Viet Nam, 8Stop TB Partnership, Community & Country 
Support for Impact (CCS4I) Team, Geneva, Switzerland, 
9Lai Chau Lung Hospital, Steering Department, Lai Chau, 
Viet Nam, 10Ha Giang Lung Hospital, Steering Department, 
Ha Giang, Viet Nam, 11National Lung Hospital, Program 
Direction Department, Ha Noi, Viet Nam. 
e-mail: thanh.nguyent@chi.org.vn

Background and challenges to implementation: Ethnic 
minorities and remote communities in Viet Nam have 
long faced healthcare barriers related to travel distance, 
socioeconomic conditions, lack of access to localized 
information sources, and limited human resources to 
provide people-centered support. 
These barriers were intensified during the COVID-19 
pandemic, when movement in border regions was heav-
ily restricted. 
We aimed to enhance rights and access to high-quality 
care for vulnerable communities by filling programmatic 
gaps left by the pandemic.
Intervention or response: We engaged and trained 21 
community advocacy volunteers from ethnic minority 
communities to conduct TB mobilization efforts within 
their communities. We co-created mobilization strate-
gies for TB screening with these individuals. 
Over three months, TB awareness and education ses-
sions were conducted in 49 remote, mountainous vil-
lages of Viet Nam, using illustrated and video materials 
in four vernacular languages. The volunteers verbally 
screened people for TB symptoms and risk factors, and 
made referrals to health facilities for TB screening.
Results/Impact: 312 people (165 male, 147 female) were 
identified with symptoms of TB and referred for further 
evaluation. 248 (79.4%) referrals ultimately received a 
CXR, resulting in the detection of 11 people (7 males, 4 
females) with TB. 
An additional 64 sputum specimens were collected in the 
community by volunteers and transported to a laborato-
ry due to insurmountable barriers in accessing facilities 
in certain communities. In total, 20 people (14 males, 
6 females) were diagnosed with TB. This translates to 
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a detection rate of 8,065 per 100,000 people screened, 
which is 45x higher than the national TB incidence rate. 
All were linked to appropriate treatment.

Conclusions: Engaging with ethnic minority popula-
tions in Viet Nam using locally-tailored, co-created ap-
proaches has the potential to improve TB treatment cov-
erage and equity in healthcare provision.

EP20-1178-17 Impact of doctor-hopping on 
monetary costs of TB care-seeking in a rural 
setting in Rajasthan, India 

S. Brahmawar Mohan,1 M. Dutta,2 M. Mohan,3 
V. Ponnappan,3 1Basic HealthCare Services, Non-Profit 
Organisation, Udaipur, India, 2WEF Global Shaper, 
USAID Funded MCHN Project, Guwahati, India, 3Indian 
Institute of Management, Marketing, Udaipur, India. 
e-mail: sanjana@bhs.org.in

Background: Doctor-hopping is a common phenom-
enon and a crucial barrier to tuberculosis (TB) care. 
Patients switch between providers which set back their 
treatment. 
To assess why patients, switch among providers and the 
monetary impact, we surveyed TB patients residing in 
a rural and tribal block of the Udaipur district of Ra-
jasthan.
Design/Methods: We surveyed 118 patients seeking TB 
care at AMRIT not-for-profit primary healthcare clin-
ics (the focal care unit - FCU) from April to November 
2020, the eliciting pathway of care-seeking, perception 
towards the providers, and cost incurred at each point 
of care. 
Using descriptive data analysis, we assessed the hop-
ping behavior of patients among five categories of 
Point of Care (POC) – public centers, private centers, 
informal care (quacks), traditional care (faith healer), 
and FCU.
Results: We recorded 39 pathways of care-seeking 
among five providers. Patients incurred significant ex-
penses at other POC before consulting FCU. 
We observed significant difference in charges already in-
curred by the patients with various providers when FCU 
was the third or later in the pathway as against first or 
second. 
Further, patients report a positive perception towards 
certain private providers, poor quality of care in the 
public system, faith on the traditional healers, and a 
sense of indifference and apathy from the providers in 
the primary healthcare system. 

Figure 1. Mean and median expenses incurred (in USD) 
at healthcare providers when the FCU is the first, sec-
ond, third, or later point of  care (Left). Single factor 
ANOVA between groups (Right).

Conclusions: Our findings suggest that TB patients tend 
to try various expensive and ineffective options before 
arriving at the FCU. This highlights the need for target-
ed communication by affordable TB care providers such 
as the AMRIT among patients suspected of TB to initi-
ate care seeking at the right provider at an early stage of 
TB care.

EP20-1179-17 Piloting non-payment 
interventions in TB strategic health 
purchasing: Early experience from Indonesia 

A. Nugroho,1,2 S. Saragih,1,2 F. Hafidz,3 F.A. Putri,1,4 
Y. Farianti,5 T. Pakasi,6 N. Badriyah,6 G. Putra,7,8 
S. Sukarni,9,10 I. Syed,1,4 1USAID Tuberculosis Private 
Sector, Technical, Jakarta, Indonesia, 2Results for 
Development, Global Health, Jakarta, Indonesia, 3University 
of Gadjah Mada, Public Health, Yogyakarta, Indonesia, 
4Family Health International 360, Asia Pacific Regional 
Office, Jakarta, Indonesia, 5Ministry of Health Indonesia, 
Health Financing and Decentralization Policy, Jakarta, 
Indonesia, 6Ministry of Health Indonesia, Tuberculosis, 
Jakarta, Indonesia, 7USAID Tuberculosis Private 
Sector, Technical, Denpasar, Indonesia, 8Family Health 
International 360, Asia Pacific Regional Office, Denpasar, 
Indonesia, 9USAID Tuberculosis Private Sector, Technical, 
Medan, Indonesia, 10Family Health International 360, Asia 
Pacific Regional Office, Medan, Indonesia. 
e-mail: dr.aditiatrisno@gmail.com

Background and challenges to implementation: Presi-
dential Decree No. 67 of 2021 on Tuberculosis (TB) 
Control was issued in 2021 and includes guidance on 
utilization of the National Health Insurance (JKN) re-
sources in TB elimination. 
However, the current payment structure of JKN does 
not incentivize primary-level TB service delivery. A 2022 
study by O’Connell and colleagues showed that 81% of 
uncomplicated TB patients under JKN were up-referred 
unnecessarily to hospitals, which typically resulted in 
poorer treatment outcomes and increased health care 
costs.
Intervention or response: The proposed TB strategic 
health purchasing (SHP) pilot aims to better incentivize 
primary health facilities to provide quality TB services 
for people with drug-susceptible TB through non-pay-
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ment and payment interventions. Non-payment inter-
ventions, which include health facility certification and 
modification to contracting process were successfully 
implemented in Medan and Denpasar districts in Indo-
nesia from 2021-2022.
Results/Impact: Health facility certification which 
includes capacity building for health workers has im-
proved the engagement, commitment and compliance 
with guidelines of private primary health care facilities 
to provide quality TB services. During the intervention, 
94% (129/137) of JKN-empanelled private primary 
health facilities in Medan and 87% (78/89) of JKN-em-
panelled private primary health facilities in Denpasar 
were certified. These certificates contributed towards 
the JKN re-credentialing points for the facilities in 2022. 
During the certification process, the number of health 
facilities committed to provide comprehensive TB ser-
vices (diagnosis, treatment, reporting) increased by 
300% from 11.69% to 46.67% in Medan. While in Den-
pasar, 29% more facilities (32.33% vs 41.67%) commit-
ted to diagnose TB patients.
Conclusions: Non-payment interventions developed 
through modifications in the JKN credentialing process 
should be scaled-up to priority districts in Indonesia and 
TB capacity building through the credentialing process 
should be made compulsory to ensure quality of TB ser-
vices. For maximum impact, payment reforms are also 
required to adequately incentivize primary health facili-
ties for providing TB services.

EP21 Is investing in TB knowledge  
a good idea? 

EP21-1180-17 TB coaching through 
professional organisations: An approach  
to improve TB care in health facilities 

R.T. Rondonuwu,1,2 I. Syed,1,2 R. Palupy,1,2 
K. Kurniawati,1,2 A. Ondang,1,2 L. Devega,3 
N. Badriyah,3 E. Burhan,4,5 C. Basri,6 A.B. Wicaksono,7 
T. How,8 L. Stevens,8 1USAID Tuberculosis Private Sector, 
Technical, Jakarta, Indonesia, 2FHI 360, Asia Pacific 
Regional Office, Jakarta, Indonesia, 3Ministry of Health, 
National TB Program, Jakarta, Indonesia, 4The Coalition 
of Professional Organization for Tuberculosis (KOPI TB), 
National Team, Jakarta, Indonesia, 5Faculty of Medicine 
Universitas Indonesia, Department of Pulmonology, 
Persahabatan Hospital, Jakarta, Indonesia, 6National TB 
Expert Committee, Technical, Jakarta, Indonesia, 
7USAID Sustaining Technical and Analytic Resources 
(STAR), Public Private Mix (PPM), Jakarta, Indonesia, 8FHI 
360, Asia Pacific Regional Office, Bangkok, Thailand. 
e-mail: isyed@fhi360.org

Background and challenges to implementation: In In-
donesia, only 54% of private hospitals reported TB 
cases in 2021, and adherence to national guidelines is 
sub-optimal according to the National TB Program 
(NTP).
In collaboration with the NTP and The National Co-
alition of Professional Organization for Tuberculosis 
(KOPI TB), USAID Tuberculosis Private Sector (TBPS) 
launched a TB coaching initiative in hospitals to increase 
numbers of presumptive TB cases reported and improve 
the adherence to national TB guidelines.
Intervention or response: The 4-month duration coach-
ing initiative, implemented in 27 hospitals (22 private, 5 
public), provided TB services and had the potential to 
improve their patient care/data reporting.
A trained ‘TB Coach’ engaged ‘coachee’s’ within each 
hospital in coaching cycles using standardized tools for 
doctors, pharmacists, lab technicians, and nurses. Each 
cycle consisted of four meetings: 
1. An introduction and needs assessment, 
2. Enhancing knowledge and skills 
3. Monitoring the progress 
4. Reviewing improvements and planning for any neces-
sary follow-up.
Prospective coaches were identified and proposed by 
KOPI TB and district health offices and underwent a 
two-day online training to equip them with basic coach-
ing skills and align their knowledge and understanding 
of the PPM approach and the national TB guidelines. 
They were remunerated for each coaching session they 
conducted.
Results/Impact: A comparison of the numbers of pre-
sumptive TB cases reported and the proportion of pre-
sumptive TB cases confirmed with GeneXpert was made 
prior to and during the intervention:
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• 81% (22/27) of hospitals increased the number of pre-
sumptive cases reported.
• The proportion of hospitals testing all presumptive 
cases with GeneXpert increased from 44% (12/27) to 
63% (17/27).
Conclusions: TB coaching through professional or-
ganisations in Indonesian private and public hospitals 
contributed to improved reporting and adherence to na-
tional guidelines. 
Coachees perceived that their knowledge and skills in 
providing standardized TB care improved, and structur-
al changes in infrastructure were observed, where hospi-
tal management participated.

EP21-1181-17 TB knowledge and  
self-reported behaviour of primary 
healthcare nursing professionals regarding 
precautionary measures 

A.A. Lima Dias,1 S. Mara de Morais,1 V. Fonseca Silva,1 
M. Yamamura Calori,2 F. Augusto Dias e Sanches,3 
R. Moralez de Figueiredo,2 R. Silva Souza,1 
1Universidade Federal de São Joao del-Rei, Enfermagem, 
Divinópolis, Brazil, 2Universidade Federal de São Carlos, 
Enfermagem, São Carlos, Brazil, 3Universidade Federal do 
Rio de Janeiro, Enfermagem, Rio de Janeiro, Brazil. 
e-mail: sanches@hucff.ufrj.br

Background: Despite the access to standard precautions 
(SP) and specific precautions (EP) by nursing profession-
als in Primary Health Care (PHC) in Brazil, there has 
been a significant increase in the transmission and con-
tamination of infectious diseases in this setting. 
Therefore, the objective of this study is to identify the 
knowledge and self-reported behavior of nursing profes-
sionals regarding precautionary measures.
Design/Methods: This is a quantitative, cross-sectional, 
descriptive study conducted with 97 nursing profession-
als from 38 Family Health Units and five Health Teams 
at a municipality in the central-western region of the 
state of Minas Gerais, Brazil. 
Data were collected through individual interviews us-
ing an instrument to assess knowledge and self-reported 
behavior regarding standard and specific precautions in 
PHC. Descriptive analysis of the data was performed 
using the Statistical Package for the Social Sciences.
Results: So far, 97 nursing professionals have partici-
pated. Preliminary analysis of variables related to pre-
cautions for suspected or confirmed tuberculosis (TB), 
in the “use of masks and cough etiquette” axis, showed 
that the majority of professionals answered correctly 
regarding the dispensing of mask use for users starting 
supervised TB treatment during short stays at the health 
unit (93.8%), the indication of minimum stay of these 
users in the unit for monitored dose (93.8%), and the 
need for respiratory protective mask (PFF2/N95) use by 
the professional during this type of care (66%). Howev-
er, there was a low percentage of correct answers regard-

ing the use of surgical masks, cough etiquette, and pref-
erence for well-ventilated places by the health profes-
sional during home care for these individuals (24.7%).
Conclusions: Health professionals recognize the correct 
precautionary measures regarding TB cases, and the 
weaknesses can be overcome through the strengthening 
of systematic and active educational interventions on 
this topic.

EP21-1182-17 USAID-supported eLearning 
platform to train frontline workers and 
promote active TB case-finding through 
contact investigations and screening of 
persons living with HIV 

A. Meltzer,1 I. Zabsonre,1 P. Kerndt,1 N. Frankel,2 
W. Dufour,3 K. Chandler,4 M. Joyce,5 C. D’Auvergne,1 
Y.K. Haile,6 R. Oser,7 S. Mullen,5 S. Ahmedov,1 
1U.S. Agency for International Development, USAID 
Bureau for Global Health, Office of Infectious Diseases, 
Tuberculosis Division, Washington, United States of 
America, 2John Snow Research and Training Institute, 
TB Data, Impact Assessment, and Communications Hub 
(TB DIAH), Chapel Hill, United States of America, 3John 
Snow Research and Training Institute, TB Data, Impact 
Assessment, and Communications Hub (TB DIAH), 
Arlington, United States of America, 4John Snow, Inc., 
International Division, Washington, United States of 
America, 5John Snow, Inc., TB Data, Impact Assessment, 
and Communications Hub (TB DIAH), Arlington, United 
States of America, 6USAID, Consultant, Amsterdam, 
Netherlands, 7University of North Carolina at Chapel Hill, 
TB Data, Impact Assessment, and Communications Hub (TB 
DIAH), Chapel Hill, United States of America. 
e-mail: ameltzer@usaid.gov

Background and challenges to implementation: The 
EndTB Strategy has set ambitious targets for reducing 
TB cases and deaths by 2035, requiring sustained ef-
forts to find persons with active disease and interrupt 
transmission. A highly trained workforce in TB contact 
investigation (TBCI) will be required to meet the EndTB 
goal.
Intervention or response: USAID, in collaboration with 
TB DIAH Project, developed a virtual eLearning plat-
form (www.https://training.tbdiah.org/) that currently 
hosts two self-paced online courses targeted to high TB 
burden countries to train front-line workers to: 
1. Conduct TBCIs, and; 
2. Find TB cases among PLHIV. 
The courses are free and available on computer or mo-
bile devices, are being translated into French, Portu-
guese, and Russian, and take approximately 4 hours to 
complete. Course modules include: Basics of TB; Steps 
in a TBCI; Communication Skills and Ethics; and TBCI 
M&E.
Results/Impact: Between April 2022 and March 2023, 
698 persons from 45 countries enrolled in the TBCI 
course; 319 (46%) completed the course and received a 
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certificate; 72 enrolled in either the Portuguese or French 
versions of the course. 492 completed a pre-test with an 
average score of 51%; 319 (65%) completed the post-
test with an average score of 90% for a +39% knowl-
edge gain; 335 completed an end-of-course evaluation 
and 95% agreed or strongly agreed with the following 
statements: “I will apply what I learned in this course to 
my job,” and “the online course was an effective way for 
me to learn this content and was a worthwhile invest-
ment of my time.”
Conclusions: Virtual eLearning platforms are important 
for efficiently providing front-line workers with initial 
or refresher training to develop skills and capacity to 
perform critical public health disease intervention. On-
line TBCI training is acceptable to front-line workers 
and improves workplace performance.

EP21-1183-17 Investing in building capacity 
of TB survivors to provide person-centred 
care: Lessons learnt from community-led 
interventions in 10 Indian states 

A. Panda,1 I. Zaidi,1 T. Nandy,1 S. Kumar,1 N.S. Rawat,1 
V.K. Verma,1 R. Ananthakrishnan,2 A. Srinivasan,2 
S.S. Chadhha,3 A. Kalra,4 S. Mohapatra,4 1Resource 
Group for Education and Advocacy for Community 
Health, Unite to ACT, New Delhi, India, 2Resource Group 
for Education and Advocacy for Community Health, 
Headquarters, Chennai, India, 3FIND, India & Southeast 
Asia, Delhi, India, 4FIND, India Country Office, Delhi, India. 
e-mail: anupanda@reachindia.org.in

Background and challenges to implementation: Trained 
TB survivors are best positioned to be engaged as pow-
erful peer counselors, having experienced the challenges 
and struggles associated with TB. Strengthening and 
building the capacity of TB survivors as Champions 
(TBCs) and peer counselors can amplify community ac-
cess to TB prevention and care.
Intervention or response: Investing in training commu-
nities to provide person-centered care services to people 
with drug-sensitive TB (PwTB) is an intervention under 
the Unite to ACT (UTA) project being implemented in 
10 states of India. TBCs were engaged under a mentor-
ship program for six months in about 541 TB Units at 
the sub-national level. TBCs supported PwTB in their 
communities through gender-responsive peer counsel-
ing, treatment literacy, stigma mitigation, and by assess-
ing vulnerabilities and challenges faced by people with 
TB during the entire treatment period.
Results/Impact: In all, 950 TBCs reached out to about 
90,148 PwTB in 80 districts during the intensive phase. 
40% of PwTB were female. TBCs emerged as a resilient 
pool at the community level, sharing their personal sto-
ries with PwTB and providing peer and family counsel-
ing on treatment adherence. 
Literacy on cough hygiene, sputum disposal, and self-
care was delivered by TBCs. The TBCs could reach out 
to 61% of all PwTB in the 15- 44 age group and provide 

real-time feedback to the TB program to resolve chal-
lenges or issues faced in the care cascade. Treatment 
outcomes have been declared for 35,701, of whom 91% 
have been declared cured or treatment completed. This 
is an increase of 6% from the previous year’s treatment 
success rate, that roughly translates into the cohort of 
almost 150 thousand PwTBs.

Total PwTB Reached 
out

PwTB reached 
out as per site 

of disease

Age range of 
PwTB reached 

out

PwTB reached out through 3 
services by TB Champions 
during mentorship period

Male Female Trans-
gender

Pul-
monary

Extra 
Pul-

monary
15-44 45 and 

above

Treat-
ment 

literacy

Gender 
peer 

counsel-
ling

Sensitization 
of family 
members

54003 36112 33 67470 20678 60781 29367 90148 44509 41116

Conclusions: Investing in building community capacity 
to provide person-centered care and support can im-
prove treatment outcomes for those affected. TB Cham-
pions are uniquely.

EP21-1184-17 Trained peer counsellors 
identify and respond to key challenges  
to TB treatment completion in a high  
drug-resistant TB burden setting in Western 
Province, Papua New Guinea 

R. Bala,1 D. Sampson,1 N. Ruhi,1 I. Tofinga,1 
J. Bodolo,1 A. Koivaku,1 H. Dorogori,1 R. Viriu,1 
O. Mehngonzeh,1 A. Murray,1 T. Keam,1 
M. Bauri,2 1Burnet Institute, RID-TB Project, Daru, 
Papua New Guinea, 2Western Provincial Health 
Authority, Public Health, Daru, Papua New Guinea. 
e-mail: ruth.bala@burnet.edu.au

Background and challenges to implementation: Follow-
ing an outbreak of Drug Resistant tuberculosis (DR-TB) 
in South Fly District (SFD), Western Province, Papua 
New Guinea (PNG) the rates of DR-TB remain among 
the highest documented globally, with enormous health, 
social and economic costs to the community. There is a 
multitude of challenges faced by people seeking to com-
mence and complete their treatment. Peer support and 
counselling can play an essential role in identifying and 
overcoming these challenges to a successful treatment 
outcome.
Intervention or response: Most residents of SFD have 
first-hand experience with TB making it a highly unique 
context to explore the impact of peer-provided coun-
selling from people affected by, living with, or having 
survived TB. In 2016, a peer education and counselling 
model was implemented to strengthen the programmat-
ic response,focusing on education, social and emotional 
support exploring and addressing the various treatment 
challenges.
Results/Impact: Deidentified aggregate programmatic 
data from 16,234 counselling sessions (January 2017 
to December 2022) was analysed retrospectively. Chal-
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lenges to treatment adherence were raised in 7029 (43%) 
of these including: physical ailments (22%); treatment 
supply requests (15%); treatment interruption (14%); 
accommodation (10%); access to food (8%); lack of 
family support (5%); and gender-based violence (3%).
Numerous surveys have found high satisfaction for the 
counselling services provided. Familiarity with context, 
shared language and peer status all contributed to posi-
tive therapeutic relationships Loss to follow-up rates for 
drug-susceptible and drug-resistant TB have fallen from 
2014 to 2022: 27.5% to 3.2% and 19.8% to 4.9% re-
spectively.
Conclusions: The peer counselling intervention has 
been associated with improved treatment completion, 
highlighting the importance of comprehensive person-
centred approaches to care that are inclusive of affected 
community members providing psychosocial and emo-
tional support. The program remains fully integrated 
into the community and facility-based model of care in 
SFD and has been introduced in other PNG settings.

EP21-1185-17 Strengthening community 
engagement via the Digital TB Champion 
module under India’s National TB Elimination 
Programme 

N. Kumar,1 R. Rao,1 R. Joshi,1 M. Parmar,2 
S. Chalil,3 S. Khumukcham,2 S. Saggu,4 
D. Balasubramanian,5 N. Gupta,4 1Ministry of Health 
and Family Welfare, Central TB Division, New Delhi, 
India, 2World Health Organization, Tuberculosis Division, 
New Delhi, India, 3World Health Organization, Central 
Tuberculosis Division, New Delhi, India, 4Everwell Health 
Solutions, Program Team, Bengaluru, India, 5Everwell 
Health Solutions, Program Team, Delhi, India. 
e-mail: kumarn@rntcp.org

Background and challenges to implementation: The Na-
tional TB Elimination Programme (NTEP) in India pri-
oritizes engaging TB Champions, who are TB survivors 
trained to work actively in the community towards TB 
elimination. A Comprehensive curriculum is designed 
for the TB Champions to enhance knowledge of TB and 
equip them with the necessary skills to effectively advo-
cate, communicate, and provide peer support to persons 
with TB (PwTB).
Intervention or response: On March 24th, 2022, the TB 
Aarogya Sathi PwTB App (TAS) implemented a new 
feature aimed at enhancing engagement and tracking 
the progress of TB Champions. 
This feature enables users of the app who have success-
fully completed TB treatment to access training mod-
ules to become TB Champions and mark their course 
completion on the Integrated Government Online 
Training (iGOT) Portal. Once all the required courses 
have been completed, TB Champions are provided with 
the ability to report the number of meetings conducted, 
PwTB visited, and upload pictures of the events they 
have conducted.

Results/Impact: A total of 1809 TB survivors (66% 
male, 82% public sector) who had completed TB treat-
ment accessed the training content through TAS. Out of 
the total TB survivors, 53 (who had completed all the 
courses) registered as TB Champions and reported their 
activity through the app. As a result, 601 visits were con-
ducted, and a total of 1220 PwTB on treatment were 
visited.
Conclusions: This feature has enabled a significant num-
ber of TB survivors to access training modules and be-
come TB Champions, resulting in the mobilization of 
TB Champions to conduct visits and provide support to 
PwTB. These results signify the potential for communi-
ty-led efforts to combat TB and achieve India’s goal of 
ending TB by 2025. The implementation of innovative 
features like the one introduced by TAS is essential for 
sustained engagement and progress in TB elimination 
efforts.

EP22 Comprehensive system impacting 
tobacco use: industry tactics and tobacco 
control 

EP22-1186-17 Exposing tobacco industry 
tactics in the implementation of the 
e-cigarette ban in India 

B. Mathew,1 B. Mukhopadhyay,1 1Voluntary Health 
Association of India, Tobacco Control, Delhi, India. 
e-mail: binoymathew84@gmail.com

Background and challenges to implementation: E-ciga-
rettes pose significant health risks to users that are fright-
eningly similar to those of conventional cigarettes. They 
are being marketed as a harm reduction product which 
is contrary to the truth. In order to prevent the initia-
tion of Electronic Nicotine Delivery Systems (ENDS) by 
non-smokers and youth, Government of India issued an 
advisory to ensure that E-cigarettes and the like devices 
that enable nicotine delivery are not sold (including on-
line sale), manufactured, distributed, traded, imported 
and advertised in their jurisdictions. However the tobac-
co industry continuously kept pressure on the Govern-
ment to withdraw this advisory.
Intervention or response: Using earned media to expose 
tobacco industry tactics on misleading the Government 
and the public that E-cigarettes is a harm reduction 
product. The strategy was to ensure that news items or 
stories come out to attract the attention of the govern-
ment and the public. To do so, we decided to increase 
consumer awareness about the health issue of E-ciga-
rettes in the news through a sustained strategy of me-
dia engagement. We increased our interactions with the 
media, both on a one-to-one basis and through press 
interactions.
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Results/Impact: This strategy of media advocacy result-
ed in nearly over 500 earned media stories supporting 
for the E-cigarette ban. These stories created pressure 
and became a national debate. 
As a result, the Government of India passed “The Pro-
hibition Of  Electronic Cigarettes Ordinance, 2019” 
prohibiting production, manufacture, import, export, 
transport, sale, distribution, storage and advertisement 
of electronic cigarettes in the interest of public health. 
This has been come into force from 18th September 
2019.
Conclusions: The media was sensitized and in the pro-
cess, a personal rapport began was developed with jour-
nalists. All these efforts helped to make the E-cigarette 
issue a Pan India campaign.

EP22-1187-17 Illicit tobacco trade In India: 
What government reports tell us 

J. Choudhary,1 N. Mukharjee,2 O.P. Kaur Gill,3 
S. Samson,4 V. Awasthi,5 M. Sinha,6 S. Itty,7 A. Ugale,8 
A. Kumar,9 S. Alexander,10 D. Mishra,11 1Shiskhit Rojgar 
Kendra Prabandhak Samiti, Tobacco Control, Jaipur, 
India, 2MANT, Centre for Public Health Research, Kolkata, 
India, 3Generation Saviour Assiciation, Tobacco control, 
Mohali, India, 4Faith Foundation, Programs, Vadodara, 
India, 5U P Voluntary Health Association, Tobacco 
Control, Lucknow, India, 6M P Voluntary Health 
Association, Tobacco Control, Indore, India, 7Kerala 
Voluntary Health Services, Non Government 
Organization, Kottayam, India, 8Marathwada Gramin 
Vikas Sanstha (MGVS), Tobacco Control, Aurangabad, 
India, 9Balajee Sewa Sansthan, Tobacco Control, 
Dehradun, India, 10Mary Anne Charity Trust, 
Tobacco Control, Chennai, India, 11Socio Economic 
and Educational Development Society (SEEDS), 
Tobacco Control, New Delhi, India. 
e-mail: srkpsjjn@gmail.com

Background and challenges to implementation: In In-
dia, more than 1.3 million adults die prematurely from 
tobacco related disease. All tobacco products are cheap 
and affordable in India, despite of it there is still a mas-
sive underground economy which further pushes down 
the retail price of domestic and international brands.
Intervention or response: The publicly available govern-
ment sources: The Comptroller and Auditor General of 
India (CAG); Directorate of Revenue Intelligence (DRI); 
Central Board of Indirect Taxes and Customs (CBIC); 
Parliament reports published online from 2005 to 2020 
were referred for the study.
Results/Impact: We found that illicit trade by both reg-
istered and unregistered or unlicensed entities is wide-
spread and they deal in legal, smuggled, counterfeit and 
fake tobacco products. Even tobacco industry admits to 
widespread smuggling, Federation of Indian Chambers 
of Commerce and Industry produced a report titled Ac-
tivities Destroying the Economy states India is fourth 
largest illegal cigarette market in the world.

1. On 8th February 2021, the Indian finance minister 
Minister shared in Parliament there are a total 25 cases 
of evasion of excise and customs duty on tobacco com-
panies.
2. CAG reports have recorded a tax violation by tobacco 
companies INR 390.37 Cr ($47.6 million).
3. DRI recovered illicit tobacco goods worth INR 130 
crore ($15.8 million), and several goods for which the 
value was not determined.
4. CBIC seized 2.35 million cigarettes that were being 
smuggled.

Figure. The most illegally traded tobacco products.

Conclusions: Government reports find that the tobacco 
industry in India employs a range of legal and illegal 
activities including stockpiling, manipulating prices, 
non-disclosure of revenues, and tax evasion. The pro-
liferation of India’s tobacco industry and trade needs a 
regulatory framework, and the current lifecycle of prod-
ucts is regulated by a piecemeal approach by multiple 
agencies. To meet the dual goals of revenue generation 
and reducing tobacco related disease, it is critical to re-
duce illicit trade of tobacco products.

EP22-1188-17 A cross-country study of 
cigarette prices and affordability in eight 
sub-Saharan African countries: Evidence 
from the Global Adult Tobacco Survey 

S. Filby,1,1 1University of Cape Town, School 
of Economics, Cape Town, South Africa. 
e-mail: samantha.filby@uct.ac.za

Background: Economic growth can offset tobacco tax 
and price increases, thereby limiting their impact on to-
bacco use. The affordability of tobacco products, which 
is determined by the interplay of consumers’ income lev-
els and tobacco prices, has therefore become a key focus 
of tobacco tax policy. On the back of rapid population 
growth and aggressive marketing by the tobacco indus-
try, tobacco consumption in Africa is expected to rise 
dramatically. 
Yet, countries on the African continent have some of the 
lowest tobacco tax rates in the world and research on 
the interplay between tobacco prices, affordability and 
consumption in the region is limited.
Design/Methods: This research uses data from the 
Global Adult Tobacco Survey, conducted in eight Af-
rican countries (2012–2018), to analyse cigarette prices 
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and affordability in the region. Prices are stratified by 
sociodemographic characteristics and smokers’ pur-
chasing styles. Within-country price variability is mea-
sured by the coefficient of variation. This paper also 
calculates country-specific Relative Income Prices and 
estimates their correlation with smoking prevalence and 
per capita cigarette consumption.
Results: Results show that prices range from 8.94 con-
stant international dollars in Botswana to 2.01 constant 
international dollars in Cameroon. Single stick sales 
dominate all markets: between 61% and 93% of sample 
respondents report purchasing single sticks the last time 
they purchased cigarettes. The distribution of cigarette 
prices is tightest in Kenya and largest in Senegal. Ciga-
rettes are most affordable in Nigeria, followed by Bo-
tswana. The correlation coefficient on RIP and smoking 
prevalence is -0.27 (p<0.001), indicating that a decrease 
in affordability is associated with lower smoking preva-
lence. The correlation coefficient on affordability and 
consumption is -0.26 (p<0.001).
Conclusions: Results point to the need for governments 
on the continent to increase excise taxes in a manner 
that renders them less affordable over time, and to enact 
and enforce legislation that prohibits the sale of single 
cigarettes.

EP22-1189-17 Compliance monitoring  
of the hookah bar ban in the state of 
Rajasthan, India 

J. Choudhary,1 R. Choudhary,1 R.J. Singh,2 P. Lal,2 
A. Yadav,2 S. Kapoor,2 1Shiskhit Rojgar Kendra 
Prabandhak Samiti, Tobacco Control, Jaipur, India, 
2The Union South-East Asia(The Union), Tobacco 
Control, New Delhi, India. 
e-mail: srkpsjjn@gmail.com

Background and challenges to implementation: Hookah 
bars have rapidly grown in urban and suburban pockets 
within the state of Rajasthan, India- just as it has in the 
rest of the nation. In 2019, the government of Rajasthan 
banned hookah bars by amending (Section 4a) the exist-
ing central Act, Cigarette and Other Tobacco Products 
Act (COTPA), 2003 (effective from January 2020).
Intervention or response: A compliance assessment for 
Hookah bar ban in Rajasthan, India was conducted 
using the “Near Me” feature of Google Maps/search 
engine. The search strategy involved ‘hookah bar’ as a 
keyword over the ‘near me’- Google map. Functional 
hookah bar were located and identified, keeping major 
market locations of 33 major and 8 suburban (relatively 
smaller) cities as an epicenter .
Results/Impact: An initial list of 348 Hookah bars were 
listed and mapped. Despite the existing ban in the state 
of Rajasthan, a total of 82 Hookah Bars were found to 
be actively serving hookahs. The status quo report moti-
vated relevant departments to strictly enforce the law and 
238 Hookah Bars were fined during enforcement checks.

Conclusions: Despite a ban, 82 hookah bars were found 
to be functional within Rajasthan. Based on the study 
findings following recommendations were submitted to 
the government of Rajasthan: 
1. Regular monitoring by all relevant departments/offi-
cials of opening and functioning of all eateries. 
2. For implementation of act against the violation of 
Section 4a, allocation of enforcement power to the same 
set of officials exercising powers for enforcing section 5 
and 7 under COTPA Act 2003. 
3. Develop and display of signage of Section 4a at all 
eateries or Section 4 signage should be amended-to in-
clude all other tobacco products such as bidi, cigar and 
hookah.

EP22-1190-17 Programmatic factors 
associated with tobacco use among medical 
students in Nepal: Effectiveness of the 
MPOWER strategy in reducing tobacco use 

A. Bhusal,1 1Tribhuvan University, Public Health, 
Kathmandu, Nepal. 
e-mail: bhusalanupama32@gmail.com

Background: Smoking among healthcare personnel is 
a significant public health issue. As future healthcare 
providers, medical students have an important role in 
preventing and controlling tobacco-related burdens like 
cardiovascular diseases, cancer, etc in the general popu-
lation. Thus, programmatic factors like knowledge re-
garding regulations on tobacco control are important 
among medical students.
Design/Methods: The total sample size was 398, with 
a response rate of 98%. A pre-tested structured ques-
tionnaire was used for data collection. Written informed 
consent was obtained from participants. The analysis of 
the data was done using SPSS v20 software. Chi-square 
test and odds ratio were calculated.
Results: The study revealed that tobacco use among 
medical students was 35.12%, including 22.8% ciga-
rette smoking. The median age of smoking was 22 years 
old, and the prevalence was found high among male 
students (73%). Among the total participants, 78% had 
heard about any of the regulations on tobacco products 
and 72% had heard about graphical health warnings 
(GHW). Only 19.7% of the participants thought that 
the government’s efforts were sufficient to control to-
bacco in Nepal.
The study showed that exposure to anti-smoking mes-
sages (OR 2.917, 95% CI 1.675-5.080) and family dis-
cussion about the harmful effects of tobacco (OR 0.500, 
95% CI 0.300-0.835) were found significantly associated 
with smoking behavior.
Conclusions: The study revealed that the pervasive-
ness of tobacco use among medical students is a public 
health concern. This study suggests that measures to 
regulate tobacco use at the family and community level, 
along with policy changes are required for effective to-
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bacco control. The policies regarding MPOWER, espe-
cially “warning on dangers of tobacco” should focus on 
individual/group discussion and mass awareness along 
with graphical warnings currently implemented. These 
evidences when turned into practice would lead to mini-
mal tobacco use among medical students.

EP22-1191-17 Health impact of tobacco use 
in Nepal and comparison with other South 
Asian countries 

K. Chaulagain,1 A. Lamichhane,1 J.K. Gurung,1 
1Nepal Development Research Institute, Tobacco Control 
Program, Lalitpur, Nepal. 
e-mail: kamal.chaulagain123@gmail.com

Background: Tobacco use is having a significant and 
growing negative impact on the health and lives of Nep-
alese. This study systematically reviews the data extract-
ed from the Global Burden of Disease Study and sets 
out to assess the age-specific and sex-specific mortality 
and disability attributable to different forms of tobacco 
from 1990 to 2019, in Nepal.
Design/Methods: This cross-sectional study extracted 
data from the Institute for Health Metrics and Evalu-
ation’s Global Burden of Disease database, then was 
quantitatively analyzed to show the trends and patterns 
of prevalence of tobacco use, deaths, and disability-
adjusted life-years (DALYs) attributable to tobacco use 
from different diseases from the year 1990 to 2019 in 
Nepal.
Results: In 2019, tobacco was responsible for 19.4% of 
all deaths in Nepal, which is an increase from 10.5% in 
1990. Tobacco has become the second biggest risk factor 
for death in Nepal, with only air pollution causing a big-
ger risk to life in 2019. In 1990, tobacco was the fourth 
biggest risk factor. 
Overall, the incidence of tobacco-attributable deaths 
has increased by more than 60% over the past 30 years 
– it was less than 24,000 in 1990 and had increased to 
37,529 by 2019. Nepal has the highest proportion of 
tobacco-caused deaths in South Asia. 
In India, tobacco was responsible for 13.1% of deaths in 
2019, which is significantly less than Nepal’s 19.4% of 
tobacco-attributable deaths. Nepal is amongst the top 
15% of countries in the world with the highest propor-
tions of tobacco-attributable deaths – it is 29th out of 
204 countries.
Conclusions: The consistently high smoking prevalence 
rates in Nepal indicate that tobacco will continue to be 
a major cause of premature death and ill health in the 
future, unless action is taken. Attention should be made 
to implementing a strong plan to control all forms of 
tobacco including secondhand exposure.

EP23 Different pathways for accessing 
services 

EP23-1192-17 Systematic TB screening among 
key TB risk groups at the primary healthcare 
level in four regions of Ukraine 

T. Gaborets,1 O. Pavlova,1 V. Shukatka,1 I. Kauza,2 
N. Zherebko,1 A. Bogdanov,1 Y. Terleeva,3 
T. Barnard,4 K. Gamazina,1 G. Dravniece,1 
1PATH, Ukraine, Kyiv, Ukraine, 2Municipal Non-Profit 
Enterprise “Horokhiv Primary Medical Care Center“ 
of the Horokhiv City Council, Horokhiv, Ukraine, 3Public 
Health Center of the MOH of Ukraine, TB, Kyiv, Ukraine, 
4USAID, TB and Infectious Diseases, Kyiv, Ukraine. 
e-mail: tgaborets@path.org

Background and challenges to implementation: Ukraine 
has the fourth highest TB disease prevalence in Europe, 
with one of the highest MDR-TB burdens globally. 
Healthcare reform, the COVID-19 pandemic, and the 
war have disrupted TB services. Efforts to increase TB 
active case-finding and access to timely, person-centered 
TB services and treatment are critical to combat TB in 
Ukraine.
Intervention or response: STBCEU is implementing sys-
tematic TB screening among key TB risk groups in pri-
mary health care services (PHCCs) by assessing symp-
toms, using chest radiography, molecular rapid diagnos-
tic tests, and C-reactive protein. Fifteen PHCCs and four 
laboratories with GeneXpert were selected in Volynska, 
Vinnytska, Rivnenska and Kyivska regions, where the 
project and regional TB facility specialists conducted 
assessments and developed and got approval for the new 
algorithms. In February and March 2023, the STBCEU 
project team conducted 10 workshops for 260 PHC pro-
viders in selected facilities on systematic TB screening 
among key TB risk groups, with screening starting first 
in the Volynska region.

Jan–Mar 
2022

Apr–Jun 
2022

Jul–Sep 
2022

Oct–Dec 
2022

Jan–Mar 
2023

Total of diagnosed with TB 2 5 5 11 29

Age group: 1 – 5 years - - - 2 3

6 – 18 years - - 1 1 9

19 – 60 years 2 4 3 8 17

> 60 years - 1 1 - 0

Diagnosed with DS-TB 2 5 4 11 23

Diagnosed with DR-TB 0 0 1 0 6

Newly diagnosed with TB 2 4 1 8 25

Contacts identified 4 15 1 103 65

Acceleration of  active TB case finding in Horokhivskyi 
PHCC in Volynska oblast within STBCEU pilot 
implementation of  systematic TB screening among the 
prioritizing TB key risk groups.
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Results/Impact: During three months of implementa-
tion, Horokhivskyi PHCC family doctors in Volynska 
examined 80 TB high-risk persons using GeneXpert, de-
tecting 29 (36,3%) TB cases. They also identified 65 con-
tacts from 29 index patients. Notably, all persons with 
confirmed TB started ambulatory treatment under their 
family doctor’s observation- a huge success. Concur-
rently, regional TB facility specialists supported PHCC 
providers, and contact investigation continues with TB 
specialist coordination.
Conclusions: Systematic TB screening among the key 
TB risk groups through PHC providers is highly effec-
tive in improving active TB case-finding, identification 
of TB cases, and provision of timely, person-centered 
TB services treatment. Close collaboration among PHC 
providers and regional TB facility specialists is critical. 
STBCEU project will continue to support and scale-up 
systematic TB screening in PHCCs in Ukraine.

EP23-1193-17 The engagement of National 
Army and Police health facilities in the TB 
programme in Indonesia 

T.T. Pakasi,1 I. Pambudi,2 N. Badriyah,1 A.A. Mailana,1 
N.I. Amalia,1 D.P. Pramesti,1 K. Pratiwi,1 L. Devega,1 
A.B. Wicaksono,3 1Ministry of Health of the Republic 
of Indonesia, National Tuberculosis Program, South 
Jakarta, Indonesia, 2Ministry of Health of the Republic 
of Indonesia, Directorate Communicable Disease 
Control and Prevention, Jakarta, Indonesia, 3STAR 
Project/USAID, Technical, South Jakarta, Indonesia. 
e-mail: aditiyabagusw@ymail.com

Background and challenges to implementation: Tubercu-
losis remains the main health problem in Indonesia. The 
Indonesia Presidential decree of 2021 mandates all facili-
ties to provide standardized Tuberculosis care. In 2021, 
however, only 77.8% of public hospitals and 36.7% of 
public clinics were engaged. Military-Police healthcare 
providers account for 171 (15%) of hospitals and 301 
(57%) of clinics among all registered public providers. 
Despite the status of government-owned health facilities, 
only 127 (74%) Military and Police hospitals and 2 (1%) 
clinics engaged in the national TB program in 2021.
Intervention or response: Advocacy meetings with high-
level positions (Colonel and Inspector) and online work-
shops for primary and secondary health facilities under 
the Indonesia Military and Police have been imple-
mented. The Ministry of Health issued a circular letter 
in July 2022, requesting the head of the Health Depart-
ment in the National Military and Police to strengthen 
the TB program in their health facilities. 520 clinics and 
50 hospitals under the National Police and 528 clinics 
and 103 hospitals under the National Military (87% of 
all registered Military-Police HFs) are targeted to be en-
gaged in the TB program.
Results/Impact: Six months after the implementation, 
number of Military-Police HFs reporting TB cases in-
creased from 127 to 141 hospitals and 2 to 23 clinics, 

respectively. TB case notifications also increased from 
7.849 cases in 2021 to 13.166 cases in 2022. Access to 
molecular WHO-recommended Rapid Diagnostic 
(mWRD) tests increased from 64% in 2021 to 71% of 
patients tested in 2022. Challenges were faced in the im-
plementation, such as not all HFs under Military/Police 
had engaged with the TB program at the end of 2022.
Conclusions: Central coordination between the Indo-
nesia Military and Police Department and the Ministry 
of Health, as well as an official circular letter from the 
headquarters, are required to increase the engagement 
of Military-Police (public non-NTP) healthcare facili-
ties.

EP23-1194-17 Continuity of essential  
health services during the ebola Sudan 
outbreak in Uganda, 2022 

S. Turyahabwe,1 A. Kwiringira,2 S. Haroon,3 
N. Natseri,3 M. Amutuhaire,4 P. Mbaka,2 
S. Okoroafor Sunny,3 F. Mpanga Kaggwa,5 
O. Charles,6 1Ministry of Health, National Tuberclosis 
and Leprosy Control Program, Kampala, Uganda, 2Ministry 
of Health, Planning Financing and Policy, Kampala, 
Uganda, 3World Health Organization, Kampala, Uganda, 
Strategic Information, Kampala, Uganda, 4Ministry of 
Health, National Malaria Control Program, Kampala, 
Uganda, 5United Nations Children’s Fund (UNICEF), 
Strategic Information, Kampala, Uganda, 6Ministry of 
Health, Directorate of Curative Services, Kampala, Uganda. 
e-mail: olarocharles@gmail.com

Background: Public health emergencies, such as the 
COVID-19 epidemic and Ebola Virus Disease (EVD) 
outbreaks, have put immense pressure on health sys-
tems globally, leading to the compromise of essential 
healthcare services. In Uganda, the Ugandan Ministry 
of Health created the Continuity of Essential Health 
Services (CEHS) pillar to strengthen coordination 
mechanisms, maintain access to essential quality health 
services, and enhance capacity for emergency medical 
services. 
We present the results of an assessment of the continuity 
of essential health services in the context of the Ebola 
outbreak in Uganda.
Design/Methods: A cross-sectional survey was con-
ducted in health facilities (HFs) nationwide in Decem-
ber 2022. HFs were selected using a stratified random 
sampling method. We used a World Health Organi-
zation (WHO) continuity of essential health services 
structured questionnaire. The questionnaire included; 
Service delivery and utilization, infection prevention 
and control and personal protective equipment, avail-
ability of selected tracer Medicines and supplies, and 
Vaccine readiness.
Results: A total of 325 HFs were visited. 81% of HFs 
reported that 41 tracer basket medicines were available, 
83% of HFs provided PPE to health workers, 23% of 
HFs reported a decrease in all outpatient services, 36% 
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of HFs reported a decline in inpatient attendance, and 
20% of HFs reported a reduction in emergency services 
during EVD outbreak. 69% of HFs had Infection Pre-
vention and Control (IPC) guidelines for EVD and CO-
VID-19. Of those HFs offering outreach services, 32% 
(28/120) suspended outreach immunization services. 
Almost half of the selected HFs reported that diabetes, 
hypertension, HIV, and TB screening, diagnosis, and 
management were unavailable.
Conclusions: Although the government of Uganda re-
sponded swiftly to control the EVD outbreak, findings 
from this study reveal that essential services were par-
tially disrupted, highlighting the importance of balanc-
ing emergency response measures with efforts to main-
tain essential services.

EP23-1195-17 The final evaluation of  
“Bridge TB Care“, a 3-year trial cross-border 
TB patient referral programme 

A. Ohkado,1,2 L. Kawatsu,1,2 S. Lee,1,2,3 A. Yoshie,1,2 
A. Imai,1,2 S. Kasuya,1,2 A.P. Nguyen,4 A. Querri,5 
I. Prayogi,1,6 K. Doi,7 K. Uchimura,1,2 1Bridge TB 
Care, Research Institute of Tuberculosis, Japan Anti-
Tuberculosis Association, Department of Epidemiology 
& Clinical Research, Kiyose, Japan, 2Research Institute 
of Tuberculosis, Japan Anti-Tuberculosis Association, 
Centre for Japan Pre-entry Tuberculosis Screening Quality 
Assessment, Kiyose, Japan, 3National Center for Global 
Health and Medicine, Department of Respiratory Medicine, 
Shinjuku, Japan, 4Bridge TB Care, Research Institute 
of Tuberculosis, Japan Anti-Tuberculosis Association, 
Department of Epidemiology & Clinical Research, 
Hanoi, Viet Nam, 5Bridge TB Care, Research Institute 
of Tuberculosis, Japan Anti-Tuberculosis Association, 
Department of Epidemiology & Clinical Research, 
Quezon city, Philippines, 6National Association for Medical 
Interpreters, Indonesian Medical interpreters, Tokyo, Japan, 
7Bridge TB Care, Research Institute of Tuberculosis, 
Japan Anti-Tuberculosis Association, Department of 
Epidemiology & Clinical Research, Beijing, China. 
e-mail: rit.epi.9305@jata.or.jp

Background and challenges to implementation: Japan 
reached low tuberculosis (TB) notification rate of 9.2 
per 100,000 with 11,519 patients in 2021. While the 
proportion of foreign-born TB patients has constantly 
increased, reaching 11.4%. The proportion of transfer-
out TB patients among foreign-born is relatively high 
compared with that among Japanese-born, and about 
half of them are estimated to move out of Japan. 
There has yet to be a systematic cross-border TB patient 
referral programme in Japan to assist them in continu-
ing to receive TB medical services across the border.
Intervention or response: The Research Institute of Tu-
berculosis introduced a cross-border TB patient referral 
programme, “Bridge TB Care” (BTBC), in 2019 to refer 
TB patients moving out of Japan to TB medical services 
in the destination country and follow them up until they 
complete the treatment course.

Results/Impact: BTBC received requests for cross-bor-
der referrals of 130 patients by the end of December 
2022. We enrolled 112 patients, excluding those who 
had cancelled their travel or finished their treatment be-
fore departure. The median age was 27 years old, 65.4% 
(85/112) were males, 68.5% (89/112) were diagnosed 
with pulmonary TB, and 9.8% (11/112) were multi-drug 
resistant patients. The major destination countries were 
Vietnam (27.7%), the Philippines (22.3%), and Indone-
sia (18.8%). 87.5% (98/112) were confirmed to have ac-
cess to medical facilities (Table 1). 92.8% (13/14) of the 
lost-to-follow-up patients were not confirmed to have 
access to medical facilities. The treatment success rate 
among those who were scheduled to complete treatment 
was 83.5% (66/79 as of February 28, 2023) (Table 1).

Access to TB medical services N % ([95% Confidence Intervals])

Access confirmed 98 87.5 ([80.1 – 92.4%])

Treatment status N % ([95% Confidence Intervals])

- Those due for treatment 
completion before February 28, 2023 79 100

Treatment success confirmed *1 66 83.5 ([73.9 – 90.1%])

Lost to follow-up confirmed *2 13 16.5 ([9.9 – 26.1%])

- Still on treatment *3 33

TB: Tuberculosis
*1 One multi-drug resistant tuberculosis (MDR-TB) patient was included.
*2 Three MDR-TB patients were included.
*3 Seven MDR-TB patients were included.

Table 1. Access to TB medical services and the 
treatment status of  112 TB patients who were referred 
from Japan via the Bridge TB Care programme from 
September 2019 to December 2022

Conclusions: The access to TB medical services and 
treatment success of this programme indicated promis-
ing results. One of the critical steps to achieving a high 
treatment success rate was to ensure access to a medical 
facility in the destination country.

EP23-1196-17 Optimising TB active  
case-finding at high-volume health  
facilities with the support of lay linkage 
assistants in Kenya 

S. Musau,1 P. Maleya,1 T. Kiptai,1 J. Mungai,1  
A. Munene,1 B. Ulo,1 M. Githiomi,2 1Amref Health Africa 
in Kenya, Global Fund TB Project, Nairobi, Kenya, 2National 
TB Program Kenya, M&E Unit, Nairobi, Kenya. 
e-mail: samson.musau@amref.org

Background and challenges to implementation: Kenya 
is among 30 high-burden countries for Tuberculosis 
(TB) and TB/HIV. TB is the 4th leading cause of death 
in the country. Kenya TB prevalence survey showed that 
40% of people with TB are missed annually. Contribut-
ing factors include; suboptimal TB screening for people 
seeking care and weak linkages to different service deliv-
ery points (SDPs) among others. 
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To bridge these gaps, linkage assistants (LAs) (lay peo-
ple with minimal training/mentorship on TB) were en-
gaged to strengthen TB screening and link patients to 
different SDPs.
Intervention or response: Amref, the non-state Principal 
Recipient for Global Fund TB, in collaboration with 
county teams identified and supported 580 LAs strate-
gically stationed at different SDPs in 580 high-volume 
health facilities in the country. 
Working closely with healthcare workers, the LAs pro-
vided health education on TB, fast-tracked people with 
cough, ensured TB screening, registration in presump-
tive registers, and subsequent linkage of presumptive 
persons to different SDPs including; outpatient, labora-
tory, radiography and TB clinic for those diagnosed for 
treatment initiation and proper documentation. Data 
for the period January to December 2021 and 2022 re-
spectively was analyzed using Excel.
Results/Impact: In 2022 a total of 19,347,847 clients 
seeking services at health facilities were screened out of 
whom 841,655 (4%) were presumed to have TB, 622,524 
(74%) accessed diagnostic services (sputum test and 
chest x-ray) where 28,431 (7%) were diagnosed with TB 
and initiated on treatment. 
This was an improvement from 2021 where 4,896,176 
were screened, 126,655 (3%) were presumptive, all test-
ed and evaluated and 9,372(7.4%) were diagnosed with 
TB and initiated treatment. The facilities recorded a 
33% increase in case notification.
Conclusions: Linkage assistants stationed at designated 
SDPs in health facilities are key in finding missing peo-
ple with TB through screening and linking presumed 
clients to clinicians, laboratory, radiography, and chest 
clinic for treatment.

EP23-1198-17 Use of symptom screening 
and digital chest X-ray to increase TB case 
detection in Nelson Mandela Bay, Eastern 
Cape, South Africa 

S. Sibisi,1 R. Gaida,2 S. Nyathie,3 F. Dikgale,1 
A. Moyikwa,2 R. Matji,3 T. Siyange,4 A. Williams,5 
S. Kama,2 1AQUITY Innovations, M & E, Pretoria, South 
Africa, 2AQUITY Innovations, Programs, Gqebhera, 
South Africa, 3AQUITY Innovations, Programs, Pretoria, 
South Africa, 4AQUITY Innovations, Programs, Team 
leader, South Africa, 5J & J Global Public Health, Public 
Health, Johannesburg, South Africa. 
e-mail: snenhlanhlas@aquity.org

Background and challenges to implementation: System-
atic TB screening in high-burden areas is recommended 
as a strategy for early detection of TB disease1. 
Advances in Digital Chest X-Rays have resulted in much 
higher sensitivity in screen compared to symptom based 
screening2. 
The project included the use of Digital Chest X-Ray in 
order to understand its feasibility in improving TB case 
identification at community level. 

1WHO consolidated guidelines on Tuberculosis, 2021
2World Health Organization. Chest radiology in tuber-
culosis detection. Summary of current WHO recom-
mendations and guidance on programmatic approaches. 
2016 [cited 2019 Nov 29]. 
Intervention or response: High-burden areas within 
the Nelson Mandela Bay District in the Eastern Cape 
were identified by geographic hotspot mapping using 
data from active TB case finding activities. A mobile 
DCXR machine and intervention team of Community 
Healthcare Workers, Data officers, and Professional 
Nurse conducted household visits offering TB symptom 
screening and as well as referring them to mobile DCXR 
services in the area (within 1km radius). All presumptive 
patients had sputum collected for Xpert testing as per 
South African guidelines. 
Results/Impact: From July 2022 to March 2023 (9 
months), a total of 19,137 clients were screened with 
both symptom-based questionnaire and DCXR, 1,203 
(6%) were presumptive with a total of 115(10%) pa-
tients being diagnosed with TB.
Of these 3,208 clients were screened using the mobile 
DCXR service, with 556 being clients presumptive for 
TB and 85 testing positive for TB. The yield from the 
integrated screening project was 0.6%, compared to 
DCXR at 2.6%.
Conclusions: The inclusion of the DCXR detected 42% 
additional active TB cases who would otherwise have 
been missed with symptom screening. Therefore, the 
investment on making DCXR accessible in community 
and primary healthcare can improve case detection and 
assist in achieving the 2030 End TB Strategy global plan. 
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EP23-1199-17 Evaluating the performance 
of 11 computer-aided detection products 
for the detection of TB compared with 
radiologists from four regions in a high  
TB-HIV setting 

S. Zaidi,1 Z.Z. Qin,2 M. van der Walt,3 S. Moyo,4 
F. Ismail,5 P. Maribe,4 C. Denkinger,6 R. Barrett,1 
L. Mvusi,7 N. Mkhondo,8 T. Mthiyane,9 J. Creswell,10 
1Stop TB Partnership, Executive Director’s Office, 
London, United Kingdom of Great Britain and Northern 
Ireland, 2Stop TB Partnership, Executive Director’s Office, 
Geneva, Switzerland, 3South African Medical Research 
Council, MRC Tuberculosis Research Platform, Pretoria, 
South Africa, 4Human Sciences Research Council, Human 
and Social Capabilities Division, Cape Town, South 
Africa, 5National Institute for Communicable Diseases, 
Centre for Tuberculosis, Pretoria, South Africa, 
6University of Heidelberg, Clinical Tropical Medicine, 
Heidelberg, Germany, 7South African National Department 
of Health, TB Control and Management Cluster, Cape 
Town, South Africa, 8World Health Organization, WHO 
Country Office, South Africa, Pretoria, South Africa, 
9South African Medical Research Council, Centre of 
Tuberculosis, Pretoria, South Africa, 10Stop TB Partnership, 
Innovation and Grants, Geneva, Switzerland. 
e-mail: sarahz@stoptb.org

Background: Computer Aided Detection (CAD) soft-
ware uses artificial intelligence (AI) to read chest X-rays 
for signs of tuberculosis (TB). The World Health Or-
ganization (WHO) has recommended the use of CAD 
for TB screening and triage as an alternative to human 
readers. 
However, there is a lack of impartial evidence on how 
different CAD products perform compared to radiolo-
gists. 
We aimed to evaluate 11 commercially available prod-
ucts’ performance in a high HIV/TB setting against the 
performance of radiologists from four WHO regions: 
AFRO, AMRO, EURO, and SEARO.
Design/Methods: Using a case-control sample of 774 
participants from a recent TB prevalence survey in 
South Africa, we compared the performance of 11 CAD 
products with radiologists from WHO regions. 
We matched the sensitivity of the radiologists with each 
product and compared the corresponding specificity 
and did the same process vice versa. Statistical differ-
ence was determined using the McNemar test for paired 
proportions.
Results: Many CAD products performed similarly to 
or better than radiologists. Using a classification when 
X-rays with only TB-related abnormalities were catego-
rised as “TB”, Lunit outperformed radiologists from all 
regions, Xvision outperformed all regions except EURO, 
and CAD4TB performed better than AFRO in terms of 
specificity. 
For sensitivity, Lunit again outperformed all regions’ ra-
diologists, Xvision performed better than SEARO and 
AFRO. 

When categorising X-rays with any abnormalities as 
“TB”, Lunit outperformed all regions and InferRead 
outperformed all regions but SEARO in specificity. 
A further three products outperformed AMRO radiolo-
gists and an additional product outperformed AFRO. 
In sensitivity, Lunit outperformed all regions, JF CXR, 
ChestEye and qXR outperformed AMRO and AFRO, 
and Genki also outperformed AMRO. Radify and 
XRayAME always performed worse than radiologists.
Conclusions: Our results show that several CAD prod-
ucts perform better than or on-par with radiologists. 
These could be useful tools for screening and triaging in 
settings with human resource constraints.

EP24 Local and global policies and 
politics 

EP24-1200-17 Designing a TB elimination 
framework through participatory processes 
in Ethiopia: results from stakeholders’ 
discussions 

M. Biru,1 Z.G. Dememew,2 N. Hiruy,2 M. Mamo,2 
T. Laloto,2 K. Melkeneh,2 S. Negash,2 D.G. Datiko,2 
P.G. Suarez,3 D. Jerene,4 1USAID Eliminate TB Project, 
KNCV Tuberculosis Foundation, Addis Ababa, Ethiopia, 
2USAID Eliminate TB Project, Management Sciences for 
Health (MSH), Addis Ababa, Ethiopia, 3Management 
Sciences for Health (MSH), Health Programs Group, 
Arlington, United States of America, 4KNCV 
Tuberculosis Foundation, Division of TB Elimination and 
Health Systems Innovation, The Hague, Netherlands. 
e-mail: mulatu.biru@kncvtbc.org

Background: There is limited understanding of multi-
pronged interventions that should be designed and im-
plemented to eliminate TB. 
To develop a model for TB elimination, we developed 
multipronged intervention which was guided by the 
Medical Research Council (MRC) Framework complex 
interventions. 
Our aim was to explore the feasibility of applying the 
proposed package of interventions.
Design/Methods: As part of the pilot phase of MRC, 
we explored the reflections of TB program managers on 
the proposed interventions. 
We held participatory discussions with mid-level TB 
program managers in three regions about the feasibility 
of the study and operational procedures as part of the 
study launching in February 2023. 
Two senior researchers have taken note to document re-
flections from the participants. Thematic analysis was 
carried out to summarize the reflections.
Results: A total of 108 participants attended the launch-
ing session of the study. The participatory discussions 
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were articulated in four sub-themes under the main 
theme of “Looking for local evidence compulsory for 
TB elimination.” 
Sub-themes include: 
1. The importance of community engagement which de-
scribes the need to include health extension workers, the 
health development army, and other community struc-
tures to support the study and, 
2. Government interest toward local evidence, which de-
scribes how local evidence is essential to support the TB 
program and address challenges. 
3. In homogeneity of officials’ commitment across the 
regions, they showed their immense support to under-
take the study yet suggested working together for the 
study follow-up. 
4. In considering multiple factors, issues, such as nutri-
tion, sociocultural factors, livelihood, and housing, were 
considered.
Conclusions: The results suggest a need to engage the 
community, ensure the commitment of TB program 
managers, and the need to consider a multifaceted inter-
vention to prepare the TB elimination framework. These 
factors should be considered during the main phase of 
the study and for wider adoption.

EP24-1201-17 Factors influencing the  
scale-up of TB interventions: Insights  
from TB REACH-funded projects in Nigeria 
and Kenya 

E. Hessel,1 M.I. Bakker,1 B. Kirubi,2 J. Creswell,2 
1KIT Royal Tropical Institute, Global Health, 
Amsterdam, Netherlands, 2Stop TB Partnership, 
TB REACH, Geneva, Switzerland. 
e-mail: m.bakker@kit.nl

Background: TB REACH-funded projects test and eval-
uate innovative short-term interventions for TB preven-
tion, detection, and care. The challenge of scaling-up 
small but effective interventions is a well-known phe-
nomenon in global health, including TB programs. 
There is insufficient understanding regarding the pro-
cess, and the multiple agents and factors involved in sus-
taining and expanding such interventions. Our aim was 
to improve the understanding of barriers and enablers 
that influence scale-up.
Design/Methods: We adopted an embedded multiple 
case study design and purposively selected eight TB 
REACH funded projects: four in Nigeria, four in Kenya. 
A desk study was performed reviewing both project 
reports and quantitative data analyzed using the TB 
REACH monitoring and evaluation framework. 
Primary qualitative data was collected via 14 semi-struc-
tured interviews guided by the WHO/ExpandNet frame-
work for scaling-up, and was analyzed thematically. 
Case studies were initially analyzed independently. Sub-
sequently, all were compared to draw cross-case conclu-
sions.

Results: Four of the eight cases had their activities par-
tially or fully scaled-up. Although five projects demon-
strated quantitative effectiveness using trends in TB no-
tifications and the yield of interventions, two were not 
funded for scale up. 
One project that showed negative trends in notifications 
was however taken to scale. The qualitative analysis re-
vealed that the process of scaling-up TB REACH funded 
interventions is context-sensitive and not based on re-
sults and impact alone. 
Demonstrating quantitative success from empiric results 
seemed to be less important than having the right rela-
tions, both with the TB programs and donors, as well as 
the larger community. 
In addition, dedicated funding, the compatibility of 
the interventions with the local TB program structures, 
sufficient time, and longer-term vision for scaling-up 
played key roles.
Conclusions: Scaling-up small-scale public health inter-
ventions is a difficult and not fully comprehended pro-
cess. To optimize opportunities for scale-up, projects 
must leverage on contextual opportunities and mitigate 
potential barriers.

EP24-1202-17 Assistance actions and health 
surveillance for the detection of TB and HIV 
in people deprived of liberty in prisons in 
Mozambique 

I.J. Vilichane,1 T.A. Heringer,1 J.H.R. Croda,2 
K.Z. Ely,1 I. Frighetto,3 A. Mabjaia,4 A.R.d.M. Valim,1 
L.G. Possuelo,1 1University of Santa Cruz do Sul, 
Postgraduate Course in Health Promotion, Santa Cruz 
do Sul, Brazil, 2Federal University of Mato Grosso do Sul, 
Faculty of Medicine, Campo Grande, Brazil, 
3University of Santa Cruz do Sul, Graduate Course 
of Biomedicine, Santa Cruz do Sul, Brazil, 4Provincial 
Health Services, Health Services, Xai-Xai, Mozambique. 
e-mail: juliocroda@gmail.com

Background: In Mozambique there are 184 prisons, with 
a total capacity of 8,498 places. Prisons are overcrowd-
ed, and in 2020 around 20,000 people were deprived of 
their liberty, that is, 135.34% above their total capacity. 
People Deprived of Liberty (PDL) is classified as a group 
at high risk of contracting and transmitting infectious 
diseases, such as the human immunodeficiency virus, tu-
berculosis, viral hepatitis, syphilis, COVID-19, among 
others. 
The objective is to identify health care and surveillance 
actions for the detection of TB and HIV in People De-
prived of Liberty in prisons in Mozambique
Design/Methods: Descriptive cross-sectional quanti-
tative study carried in the province of Gaza, Mozam-
bique in the districts of Xai-xai, Chongoene and Ma-
balane with health professionals (HP) and penitentiary 
agents (PA) using a questionnaire for interview in which 
descriptive and univariate analyzes were carried out re-
garding the infrastructure and flow network.



E-Poster sessions, Friday,  17  November S525

Results: 100 health and safety professionals were invited 
to participate in the study, of which 81 answered the 
survey form, 52 (64.2%) HP and 29 (35.8%) PA. As for 
access to the specialized service for the treatment of TB 
and HIV, 72.42% of the PA do not know, all the PA and 
HS understand that there is no transfer flowchart for 
PDL in treatment for TB and HIV, and the testing is not 
carried out entry point for TB and HIV upon admission 
to the penal institution
Conclusions: The study demonstrated the need to qual-
ify PDL transfer flows in treatment for TB and HIV 
and the implementation of screening for infectious and 
contagious diseases at the prison gates. In this way, the 
study contributes with subsidies for managers linked to 
penitentiaries to make efforts to reduce, monitor and 
control TB and HIV in prisons.

EP24-1203-17 The local promotion of the 
rights of people affected by TB among 
health service providers, local authorities and 
community health workers 

C. Phorng,1 L. Vat,2 C.Y. Huot,3 1Khmer HIV/AIDS 
NGO Alliance (KHANA), Policy, Partnership and 
Community Engagement, Phnom Penh, Cambodia, 
2TBpeople Cambodia, Community Network of People 
Affected by TB in Cambodia, S’Ang District, Cambodia, 
3National Center for Tuberculosis and Leprosy Control, 
National TB Program, Phnom Penh, Cambodia. 
e-mail: pchanthorn@khana.org.kh

Background and challenges to implementation: The lack 
of human rights protections makes people more vulner-
able to developing TB disease, negatively affects their 
ability to access effective treatment and exposes them 
to stigma and discrimination by the very fact of having 
TB. TB-related human rights violations include failures 
to diagnose or treat people properly, restricted access to 
health information by people living with TB and shack-
ling prisoners accessing TB treatment in hospital.
Intervention or response: In collaboration with TBpeo-
ple Global, KHANA implemented the local promotions 
of the Declaration of the Rights of people affected by 
TB in selected operational health districts in Cambo-
dia. 
Initially, KHANA translated the declaration into local 
language and then convened several workshops to sen-
sitize the health service providers, local authorities, and 
community health workers (CHW). Also, KHANA in-
troduced and trained to leaders of peer support group 
(PSG) of people affected by TB on Rights to Breath: TB 
and Human Rights using the regional manual developed 
by ACT!AP. 
KHANA additionally run the TB and human rights 
community scorecard amongst people affected by TB 
for producing a strong evidence-based on the human 
rights-related barriers in TB service access and then in-
form the advocacy agenda for the TB programs develop-
ment and reprogramming.

Results/Impact: 180 participants who are health service 
providers, local authorities were sensitized on the Dec-
laration of the Rights of people affected by TB, 20 PSG 
leaders were trained on Right to Breathe, and TB and 
human rights community scorecard was implemented 
amongst CHWs. They have equipped with knowledge, 
skills and experiences on the rights of people affected 
by TB.
Conclusions: The declaration, rights to breathe and TB 
and human right scorecard are the tools to promote the 
right-based and people-centered in TB programming. 
Importantly, the results from the community scorecard 
were used to inform the TB prevention, diagnosis, treat-
ment and support services at health facility and com-
munity levels.

EP24-1204-17 The impact of TB stigma along 
the TB service cascade in Nigeria 

O. Chijioke-Akaniro,1 C. Anyaike,1 E. Ubochioma,1 
O. Omosebi,1 A. Omoniyi,2 O. Olarewaju,1 J. Mayowa,3 
M. Etolue,1 J. Adebari,1 G. Eluwa,4 1National 
Tuberculosis Programme, Public Health, Abuja, Nigeria, 
2WHO Country Office, UCN, Abuja, Nigeria, 3Stop TB 
Partnership Nigeria, Civil Society, Abuja, Nigeria, 4Diadem 
Consult initiative, Health Department, Ottawa, Canada. 
e-mail: ocakaniro@gmail.com

Background: Tuberculosis continues to be a public 
health challenge around the world. TB-related stigma 
has the power to frustrate or impeded the effective pre-
vention and management of TB from the local to the 
global levels. We evaluated the impact of TB stigma 
along the TB service cascade.
Design/Methods: The study utilized a cross‐sectional 
research design to elicit information from persons with 
TB (PWTB) using interviewer administered question-
naires. The level of self-stigma among PWTB was mea-
sured by using a set of 12 statements describing the im-
pact of TB stigma along TB service cascade. Data was 
analyzed using descriptive statistics and stigma radar.
Results: A total of 3,252 PWTB were interviewed across 
the eighteen states. The majority of PWTB (59%) were 
men between the ages of 25 and 44 (50%). 
Overall, about two-fifths of PWTB (37%) reported to 
have ever experienced TB stigma and stigma occurred 
the most within community (53%). 
High levels of self-stigma among PWTB were reported, 
especially relating to disclosure of TB status (80%), feel-
ing alone (50%), feeling hurt and feeling guilty for them-
selves (50%). 
By place of residence, high stigma was slightly higher 
among those in urban slum (55%) compared to rural 
dwellers (53%). The impact of TB stigma along the TB 
service cascade showed that inhibited them from access-
ing care 50%; recognizing symptoms (63%), getting accu-
rate diagnosis (42%), beginning treatment (40%), getting 
treatment adherence support (39%), completing treat-
ment (35%) and getting post-treatment follow-up (35%).
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Conclusions: TB stigma levels are high and pervasive 
with stigma occurring across multiple settings. TB stig-
ma has negative psychosocial and socioeconomic impact 
and thus evidence-based strategies which are urgently 
needed, must be multifaceted in their approach and 
implementation to mitigate the impact of TB stigma on 
uptake of TB services.

EP24-1205-17 Mid-media to overcome  
hard-to-reach areas: generating TB 
awareness among tribal communities  
in Odisha, India 

L. Singh,1 B. Patra,1 T.K. Pradhan,1 M. Hassan,2 
S.K. Mishra,1 K.M. Majumdar,3 A. Bagchi,3 
S. Pandurangan,3 S. Mohanty,3 A. Goswami,4 
1Resource Group for Education and Advocacy for 
Community Health, TB Division, Bhubaneshwar, India, 
2District TB Cell, Mayurbhanj, Govt. of Odisha, TB Division, 
Bhubaneshwar, India, 3Resource Group for Education and 
Advocacy for Community Health, TB Division, Delhi, India, 
4USAID India, TB Division, Hyderabad, India. 
e-mail: subrat@reachindia.org.in

Background and challenges to implementation: Around 
59% of the 25 lakh total population in Mayurbhanj dis-
trict, Odisha belong to the tribal community, living in 
media-dark and hard-to-reach areas where there is lack 
of proper connectivity and conveyance. 
Its challenging for people with TB (PwTB) to access 
health facilities and notify their diagnosis. Service pro-
viders are unable to effectively reach out to them for 
awareness generation and treatment follow-ups. 
Special health camps and active case finding campaigns 
are focused upon but a larger need was felt for increasing 
TB-related awareness.
Intervention or response: The Accountability Leader-
ship by Local communities for Inclusive, Enabling Ser-
vices (ALLIES) Project implemented by REACH, sup-
ported by of USAID, focuses on community engagement 
and training TB survivors as TB Champions who work 
with PwTB and the health system to improve quality of 
care and services. 
To reach out to the tribal communities of Mayurbhanj, 
TB Champions, who belong to the community, became 
the biggest asset and mid-media became the best tool. 
TB Champions started doing wall-paintings (over 160 
across 100 villages) with messages in local languages 
and disseminated IEC materials to generate awareness 
on TB. They created WhatsApp groups to share regular 
information, directly. 
Awareness was built on symptoms of TB, myths and 
health facilities offering TB treatment. They also en-
gaged local leaders, elected representatives and commu-
nity influencers in activities to address self and social 
stigma associated with TB.
Results/Impact: The mid-media campaign proved to be 
one of the factors that contributed to an increase in TB 
related awareness. This was reflected in the significant 

increase in sputum examination and notification rate 
per 100000 population in the district. The table below 
shows the rate of increase (data source: Nikshay).

Indicator 2020 2021 2022

Sputum examination rate per 100000 population 1212 2186 2629

Notification rate per 100000 population 181 208 227

Conclusions: There has been significant improvement in 
TB awareness and TB response from the tribal popula-
tion with the active involvement of TB champions using 
mid-media tools.

EP24-1206-17 youth engagement to end TB 
through the Red Ribbon Clubs in Kangra, 
India - dispelling stigma and breaking the ice 

R.K. Sood,1 G. Beri,2 V. Kumar,3 A. Sood,4 
1National TB Elimination Programme, Department of 
Health & Family Welfare, Govt of Himachal Pradesh, 
Dharamshala, India, 2National TB Elimination Programme, 
Department of Health and Family Welfare, Govt of 
Himachal Pradesh, Shimla, India, 3Gunjan Organization 
for Community Development, Community Development 
Division, Dharamshala, India, 4CSKHPKV Palampur, 
College of Community Science, Palampur, India. 
e-mail: drrksood@gmail.com

Background and challenges to implementation: Red 
Ribbon Clubs (RRCs) were created in educational in-
stitutions under National AIDS Control Programme, 
which led to a cadre of youth peer educators for seeking 
& encouraging positive health behavior. 
These were primarily focused on HIV/AIDS & sexual-
ity, drug abuse prevention, blood donation awareness. 
These have evolved into platforms for life-skills educa-
tion, personality development in Kangra, a hill district 
in North India. NTP initiated the engagement of these 
key stakeholders to make TB Elimination into a public 
movement.
Intervention or response: We leveraged the power & 
innovation of youth of RRCs to expand the Kangra 
EndTB Dialogue for the last 5 years. We conducted Red 
Arrow Contests for youth to engage them through play-
way approach. With a series of annual workshops for 
the Nodal Officer Teachers & peer educators. Over 500 
persons were sensitized on basics of TB, social media. 
We had a core team of best 10 clubs interact with TB 
Survivors & rural self-help groups, to help them un-
derstand challenges like stigma. Club members are also 
supporting program in providing psychosocial support 
to TB patients to complete their treatment.
Results/Impact: The intervention led to innovative cre-
atives from youth on TB, increased presence of TB Mes-
sages on social media which intensified during the World 
TB month. We have succeeded in making TB part of the 
discourse for youth among our 50 RRCs to some extent. 
220 events on TB month were held in various RRCs.
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Conclusions: To achieve EndTB targets, services of 
RRCs should be expanded across all educational institu-
tions in the State and country. 
However, there still exists a need to build capacity of the 
club members further, polishing their communication 
and leadership skills and empower youth and change 
agents to take the dialogue to village panchayat (local 
government) and facilitate adopting the concept of TB 
Free village.

EP24-1207-17 Factors associated with 
multidrug-resistant TB treatment outcomes 
in Indonesia 

N. Luntungan,1,2 A. Subakti,3 P. Hadisoemarto,4 
N. Nurliyanti,5 1Stop TB Partnership Indonesia, 
Executive Board, Jakarta, Indonesia, 2Consortium 
Penabulu STPI, Project Management Unit, Jakarta, 
Indonesia, 3Consortium Penabulu STPI, Monitoring, 
Evaluation and Learning, Jakarta, Indonesia, 4Research 
Center for Care and Control of Infectious Disease (RC3ID) 
Universitas Padjadjaran, Departmen of Public Health, 
Bandung, Indonesia, 5Stop TB Partnership Indonesia, 
Monitoring and Evaluation, Jakarta, Indonesia. 
e-mail: nurliyanti@stoptbindonesia.org

Background: Multi-drug resistant tuberculosis (MDR-
TB) is a serious problem in Indonesia, this study aims 
to identify factors that contribute to its treatment out-
comes.
Design/Methods: This study utilizes 2,499 MDR-
TB patient data with treatment outcomes reported in 
TB Community Information System, managed by the 
Global Fund Principle Recipient TB Community, using 
ordinal regression and Cox regression to explore the as-
sociations between treatment outcomes and sex, age, 
geographical region, community support, and treatment 
regimen.
Results: Poorer treatment outcomes among people treat-
ed for MDR-TB were associated with Long Term Regi-
men (LTR) (OR 1.7; CI 95%: 1.4-2.2), and not receiving 
community support (OR 1.6; CI 95%: 1.2-2.2). Cox re-
gression showed that living outside Java/Bali/Sumatera 
(HR 1.4; CI 95%: 1.0-1.9), not having community sup-
ports (HR 1.6; CI 95%: 1.2-2.0), receiving LTR (HR 1.8; 
CI 95%: 1.4-2.3), and older age (HR 1.02; CI 95%: 1.01-
1.03) increased the risk of death from MDR-TB. In the 
first six months of treatment, living outside Java/Bali/
Sumatera, receiving LTR, and older age increased the 
risk of death from MDR-TB. Those without commu-
nity support were more likely to die (OR: 1.8; CI 95%: 
1.3-2.4). However, community support did not reduce 
the risk of loss to follow-up (LTFU) or shorten the delay 
between diagnosis and treatment. Those living outside 
Java/Bali/Sumatera (CI 95%: 1.3-2.4) had a higher risk 
for LTFU. By contrast, receiving LTR was associated 
with a lower risk of LTFU (OR 0.5; CI 95%: 0.4-0.7).
Conclusions: In Indonesia, MDR-TB treatment out-
comes are associated with geographical area of living, 

age, and prescribed regimen. While community sup-
port lowered the risk of death, it did not lower the risk 
for LTFU. Further investigation on how STR increases 
LTFU risk and improvement of MDR-TB services are 
needed.

EP24-1208-17 Community engagement, an 
effective mechanism to support people with 
tuberculosis: experience on survivor led 
networks from India 

R. Gopa Kumar,1 S. Mohanty,2 1Touched by 
TB, National Coalition of TB Affected Community 
in India, Community Engagement, New Delhi, India, 
2REACH, ALLIES, New Delhi, India. 
e-mail: dr.r.gopakumar@gmail.com

Background and challenges to implementation: Various 
studies suggest that the TB survivors have strong self-
stigma leading non declaration of their status. This was 
major a challenge in the formation of the TB survivors 
led networks, which are strong advocacy groups, in Del-
hi and four North Eastern states in India. 
Intervention or response: Under The Accountability 
Leadership by Local communities for Inclusive, Enabling 
Services (ALLIES) project supported by REACH, an in-
tervention was launched to raise awareness and bust the 
myths about TB. Social and mid media campaigns were 
launched engaging TB Survivors, NTEP officials and 
prominent personalities. Post, campaign 60 TB Survi-
vors carried out 4860 house visits and counselled 5040 
people. In addition, 748 community meetings were also 
organised by the TB survivors and 2720 downloads of 
Arogya Saathi app were facilitated. These efforts were 
made between October 2020 to March 2023.
Results/Impact: The intervention led to formation of 
10 district level networks, 3 State level networks and 1 
National level TB Survivors’ led network. 
Currently there are 515 TB Survivors associated with 
the network working in close coordination with the af-
fected community and the NTEP to provide the support 
to people with TB.
Conclusions: It may be concluded from the intervention 
that, sensitization of the community in breaking the 
myths is critical in empowering the affected community 
to play an active role in the fight against TB. Once em-
powered the TB Champions become a critical link be-
tween the program and people seeking care.
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EP24-1209-17 Estimating the prevalence 
and risk factors of catastrophic costs among 
people with TB in semi-rural Mozambique 

C.A. Yoshino,1 P. Nhassengo,1,2 M. Uanela,2 
A. Zandamela,2 K. Sidney-Annerstedt,1 K. Lönnroth,1 
T. Wingfield,1,3,4 S. Atkins,1,5 C. Khosa,2 1Karolinska 
Institutet, Department of Global Public Health, 
Stockholm, Sweden, 2Instituto Nacional de Saúde, 
Centro de Investigação e Treino em Saúde da Polana 
Caniço, Maputo, Mozambique, 3Liverpool School of 
Tropical Medicine, Departments of International Public 
Health and Clinical Sciences, Liverpool, United Kingdom 
of Great Britain and Northern Ireland, 4Liverpool 
University Hospital NHS, Foundation Trust, Tropical 
Infectious Diseases Unit, Liverpool, United Kingdom of 
Great Britain and Northern Ireland, 5Tampere University, 
Faculty of Social Sciences, Tampere, Finland. 
e-mail: clarayoshino@gmail.com

Background: Catastrophic costs (CC) due to tubercu-
losis (TB), defined as total costs exceeding 20% of the 
annual pre-TB household income, lead to household 
impoverishment and negatively affect TB treatment ad-
herence and outcomes. Mozambique, a high TB burden 
country, has achieved the WHO End TB milestone of 
35% reduction of TB deaths. 
However, the prevalence of CC is still unknown, which 
is necessary to achieve the milestone of zero households 
incurring CC. We estimated the proportion of people 
incurring CC due to TB and determined its risk factors 
in Mozambique.
Design/Methods: This was a multi-centre cross-section-
al survey conducted in health facilities with TB treat-
ment in Inhambane province, Mozambique. Adults with 
drug-susceptible or drug-resistant TB undergoing treat-
ment for at least two weeks were enrolled. Based on the 
WHO Patient Cost Survey, information on direct and in-
direct costs of TB treatment among patients, household 
income, clinical and socioeconomic background data 
were collected.

Care Seeking Costs (US 
dollars) Estimated Catastrophic costs

mean sd n (%)

Mean individual income before TB
Mean individual income now
Mean household income before TB
Mean household income now
Total medical costs
Total non-medical costs
Total medical and non-medical costs
Total income loss

71.95
50.56
89.49
60.36
15.05
14.34
29.40
22.58

163.45
55.20
166.41
64.78
89.66
43.26
108.11
168.57

WHO Catastrophic Costs 
Threshold (medical and non-
medical costs plus lost income 
exceeding 20% of household’s 
annual pre-TB income).

37/74 (50%)

RISK FACTORS

Determinant
Univariable Logistic 
Regression

Multivariable Logistic 
Regression

cOR (95% CI) p-Value aOR (95% CI) p-Value

Sex Female
Male

Ref.
1.44 (0.55-3.79) 0.462

Ref.
1.02 (0.22-4.56) 0.978

Educational level 
(%)

No education
Primary
Secondary
Vocational training

Ref.
0.41 (0.13-1.32)
0.11 (0.20-0.63)
0.20 (0.50-0.81)

0.134
0.013
0.025

Ref.
0.18 (0.36-0.88)
0.52 (0.007-0.38)
0.13 (0.02-0.65)

0.035
0.004
0.013

Occupation (%) Employed
Unemployed

Ref.
1.65 (0.61-4.40) 0.322

Ref.
2.66 (0.74-9.45) 0.131

Table. Costs.

Results: 200 people with TB (58.5% women, median 
age 52 years old IQR 38-62, 56% breadwinner) were in-
cluded. Monthly individual income before TB was mean 
USD71.95, which decreased by 29.7%, to USD50.56 dur-
ing TB treatment. Of 200 participants, only 74 (37%) 
had full data available to allow CC calculation, of whom 
50% (37/74) incurred CC. 
The overall mean total cost was USD29.4, which corre-
sponded to 58.1% of the mean individual income. The 
incurrence of CC was higher amongst participants with 
primary educational level, unemployed, and men.
Conclusions: The individual and the household’s in-
come considerably decreased after the initiation of TB 
treatment, and half of the participants with available 
data incurred CC, suggesting that TB has a negative im-
pact on the household’s finances. 
Those with primary educational levels, men or unem-
ployed were more susceptible to incurring CC. Further 
large-scale research on CC in Mozambique is needed for 
the development of policies that can support TB-affect-
ed households.



Oral abstract sessions,  Saturday,  18  November S529

ABSTRACT PRESENTATIONS 
SATURDAy  
18 NOVEMBER 2023

ORAL ABSTRACT SESSION (OA)

OA54 NTM infection a new challenges 

OA54-623-18 Rapid differentiation of 
mycobacteria at sub-species resolution  
by an antigen-peptidome algorithm 

T. Hu,1 1Tulane University, Biochemsitry, Biomedical 
Engineering and Microbiology, New Orleans, United States 
of America. 
e-mail: tonyhu@tulane.edu

Background: Mycobacterial infections are a major and 
growing public health concern worldwide. Further, non-
tuberculosis mycobacteria (NTM) infections caused by 
common clinical NTM species and subspecies isolates 
produce symptoms similar to tuberculosis (TB) symp-
toms, but can require individual drug regimens. Poly-
merase chain reaction (PCR)-based tests widely adopted 
for TB diagnosis are not as effective for NTM diagnoses 
and may not distinguish related taxa. Thus, accurate 
species or subspecies identifications are critical for their 
effective treatment.
Design/Methods: As shown in Figure 1, we employed a 
streamlined procedure to fractionate and digest culture 
filtrate protein (CFP) samples of early-growth mycobac-
terial growth indicator tube (MGIT) cultures (Fig 1a) 
and then analyzed the MS data of these samples with 
a novel and automated peptidomic pipeline approach, 
Peptide Taxonomy/Organism Checking (PEP-TORCH) 
to identify species/subspecies-specific NTM peptide sig-
natures.

Results: This approach facilitated selection of species-
specific peptides for targeted mass spectrometry assays 
suitable for use in clinical laboratories, including pep-
tides that distinguished drug-sensitive and drug-resis-
tant Mycobacterium abscessus strains difficult to dis-
criminate by conventional means. Longitudinal analysis 
found that species-specific peptide signatures could be 
detected by 7-days culture, but not until 28-days culture 
when using the gold-standard diagnostic approach.
Conclusions: We found that this rapid streamlined iden-
tification procedure could distinguish common clinical 
isolates and their subspecies, including NTM subspecies 
with differential drug resistance, to provide diagnoses 
well before conventional methods using MS instruments 
suitable for use in clinical laboratories.

OA54-624-18 Determining automatous 
quantitative minimum inhibitory 
concentrations mycobacteria using a 
reducing chromogenic reagent, WST-1 

Y. Igarashi,1 A. Aono,1 K. Chikamatsu,1 
Y. Morishige,1 A. Takaki,1 S. Mitarai,1,2 1The Research 
Institute of Tuberculosis, Japan Anti-Tuberculosis 
Association, Department of Mycobacterium Reference 
and Research, Kiyose, Japan, 2Nagasaki University 
Graduate School of Biomedical Sciences, Basic 
Mycobacteriosis, Nagasaki, Japan. 
e-mail: igarashi@jata.or.jp

Background: WST-1, a tetrazolium salt, is reduced by 
viable cells to produce yellow formazan dyes. Our ob-
jective was to quantitatively determine the minimum in-
hibitory concentration (MICs) of antibiotics against the 
major Mycobacterial species by absorbance measure-
ment using WST-1 solution.
Design/Methods: We tested a total of 150 clinical iso-
lates for 14 drugs, including Mycobacterium tubercu-
losis, Mycobacterium avium, Mycobacterium intracel-
lulare, Mycobacterium abscessus subsp. massiliense, 
Mycobacterium fortuitum subsp. fortuitum, Mycobac-
terium chelonae, and Mycobacterium peregrinum, as 
well as each type-strain. WST-1 solution was added to 
the culture medium, and the drug susceptibility testing 
(DST) was performed according to CLSI M24 3rd ed. 
We established determination criteria by comparing ab-
sorbance with visual MICs and evaluated the accuracy 
of determination by calculating the concordance rate 
between automatous and visual MIC determinations.
Results: Automatous MICs determination showed more 
than 80% agreement with visual MICs in the strains 
tested; 11 drugs for M. abscessus and M. chelonae, 12 
drugs for M. fortuitum, and 10 drugs for M. peregri-
num. 
In all four species, automatous MICs determination of 
AMK, TOB, DOXY, LVFX, CLF, MFLX, and CAM 
(Day 14) showed high agreement with visual MICs. For 
M. avium, 12 out of 14 drugs matched more than 90%, 
and for M. intracellulare, 9 out of 14 drugs matched 
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more than 80%. Among these two, automatous MICs 
determination of CAM, MFLX, STFX, KM, DOXY, 
INH, LZD, and EB showed more than 80% concordance 
with visual MICs. 
However, for Mycobacterium tuberculosis, only 2 out of 
8 drugs showed high accuracy, suggesting that the indi-
cator reagent requires modification.
Conclusions: MICs detection with WST-1 showed high 
concordance with MICs based on visual observation. 
We hope that this automated method will be a great help 
in DST, because it never requires addition of reagent 
after the growth of bacteria. It is technically easy and 
safe.

OA54-625-18 Prevalence, incidence and 
antibiotic resistance testing frequency  
of non-tuberculous mycobacteria isolated  
in German microbiology laboratories,  
2016-2020 

H. Hoffmann,1,2 P. Finger,3 C. Corbett,3  
1Institut of Microbiology and Laboratory Medicine, 
IML red GmbH, Gauting, Germany, 2SYNLAB Gauting, 
SYNLAB MVZ Dachau GmbH, Gauting, Germany, 
3Institute of Microbiology and Laboratory Medicine, 
IML red GmbH, Gauting, Germany. 
e-mail: Harald.Hoffmann@synlab.com

Background: Reports on non-tuberculous mycobac-
teria (NTM) and NTM-pulmonary disease (PD) have 
increased over the last 10 years. There is a paucity of 
information regarding NTM prevalence and incidence 
in Central Europe. Our study-objectives were to: 
1. Estimate prevalence and incidence of NTM detection 
in German microbiological laboratories over a 5 year pe-
riod (2016-2020); 
2. Determine which NTM are most commonly encoun-
tered and whether they show regional particularities, 
and; 
3. Determine the proportion of NTM samples that are 
tested for antibiotic susceptibility (DST).
Design/Methods: Complete microbiology laboratory 
data on NTM and tuberculosis (TB) from pulmonary 
samples was submitted from 22 laboratories across Ger-
many for the years 2016 to 2020. Laboratory incidence 
and prevalence of TB were calculated (using the Ger-
man surveillance databank) and estimated for NTM us-
ing TB as reference. The proportions of NTM-isolates 
with DST results of the first were compared to those of 
the last study year.
Results: Our study databank comprises >30% of all 
German TB and NTM cases detected during the study 
period. Prevalence (5.1-5.8/ 100,000) and incidence (4.5-
4.9/100,000) of NTM in German laboratories did not 
change over the 5 year period, also not when stratifying 
for facultative pathogenic NTM, the M. avium/intracel-
lulare (MAIC) or the M. abscessus complexes (MAB-
SC). M. xenopi was far more frequent in the German 
South. 

The proportion of NTM isolates with DST and of 
drugs tested specifically for MAIC following the most 
recent NTM guidelines increased from the first to the 
last study year.
Conclusions: Incidence and prevalence rates were stable 
over the five year study period and may represent the 
ceiling of the frequency of NTM-PD in the population. 
Recent testing guidelines appear to have had a positive 
effect on the proportion of NTM isolates that are tested 
for drug resistance. DST is however still insufficiently 
performed.

OA54-626-18 Prevalence of non-tuberculous 
mycobacteria among sputum samples of 
presumed and diagnosed drug-resistant 
people with TB in Ghana, a 10-year 
retrospective laboratory analysis 

E.T. Abbew,1,2,3 R. Laryea,4 F. Sorvor,5 Y. Aduse-Poku,5 
N. Lorent,6 T. Decroo,1 D. Obiri-Yeboah,7 L. Lynen,1 
L. Rigouts,8,3 1Institute of Tropical Medicine, Clinical 
Sciences, Antwerp, Belgium, 2Cape Coast Teaching 
Hospital, Internal Medicine, Cape Coast, Ghana, 3University 
of Antwerp, Biomedical Sciences, Antwerp, Belgium, 
4Eastern Regional Hospital, Laboratory, Koforidua, Ghana, 
5National Tuberculosis Control Programme, Programme 
Office, Accra, Ghana, 6University Hospitals Leuven, 
Respiratory Diseases, Leuven, Belgium, 7University of Cape 
Coast, Microbiology, Cape Coast, Ghana, 8Institute of 
Tropical Medicine, Mycobacteriology, Antwerp, Belgium. 
e-mail: temea1985@gmail.com

Background: The awareness about nontuberculous 
mycobacterial pulmonary disease (NTM-PD) is rising 
worldwide with increasing isolation of NTM in sputum 
samples. In 2009, Ghana disseminated use of mycobac-
teria growth indicator tube (MGIT) for diagnosing and 
monitoring people with presumed or diagnosed drug-
resistant tuberculosis (DR-TB), also resulting in increas-
ing isolation of NTM species. Our study aimed to es-
tablish the proportion of NTM-positive culture-tested 
sputum samples per year and characterise the circulat-
ing species.
Design/Methods: This is a retrospective analysis of ex-
isting laboratory data from 2012-2021 from the Eastern 
Regional Hospital and Cape Coast Teaching Hospi-
tal in Ghana. All sputum samples submitted are taken 
through sputum smear microscopy (SSM), culture and 
drug-susceptibility testing (DST) using MGIT and Low-
enstein-medium. 
All positive NTMs were stored at -20oC. After regrow-
ing on the MGIT 7H9 broth medium, NTM isolates 
were analysed using GenoType CM/AS (Bruker, Ger-
many) to characterise the species.
Results: Of the 2492 sputum samples analysed, 
1434/2492 (57.5%) were submitted for follow-up and 
1004/2492 (40.5%) for diagnosis of DR-TB. 503 (20.2%) 
of these 2492 were smear, and 839 (33.7%) culture-pos-
itive. 
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Of the culture-positive isolates, one-third (257; 30.6%) 
were NTM-positive. Figure 1 presents the trend of cul-
ture-positive TB and NTM isolates.
Among 225 NTM isolates regrown and analysed, results 
showed predominance of the potential pathogenic M. 
intracellulare (15.1%) followed by probable contami-
nant M. fortuitum (4.9%) and few isolates of potential 
pathogens M. abscessus (0.9%), M. malmoense (0.9%), 
and M. avium (0.4%). 
Remarkably 18/225 (8%) isolates initially classified as 
NTM were identified as MTB complex, while an impor-
tant proportion (85/225) could not be species identified, 
and 43/225 (19.1%) were negative.

Figure. Trend of  MTB and NTM positive culture 
results in samples of  people with presumptive or 
diagnosed drug resistant TB.

Conclusions: NTM has been identified in one-third of 
the sputum samples of presumed and diagnosed people 
with DR-TB. It is crucial to implement genotype analy-
sis for NTM as a first step in clinical decision-making in 
case of NTM isolation from sputum in Ghana.

OA54-627-18 Emerging multidrug-resistant, 
rapid-growing non-tuberculous mycobacteria 
in a tertiary care institute in India 

A.K. Verma,1 A. Ranjan,2 R.N. Yadav,1 G. Kumar,1 
R.K. Dewan,3 1National Institute of Tuberculosis and 
Respiratory Diseases, Department of Microbiology, 
New Delhi, India, 2National Institute of Tuberculosis 
and Respiratory Diseases, Dept. of TB and Chest, New 
Delhi, India, 3National Institute of Tuberculosis and 
Respiratory Diseases, National Institute of 
Tuberculosis and Respiratory Diseases, New Delhi, India. 
e-mail: akv_680@yahoo.co.in

Background: A significant number of resistant strains 
has been reported amongst various rapidly growing 
nontuberculous Mycobacterial (RGNTM) species. 
The aim of the study was to find out the resistance 
pattern in RGNTM isolated from clinically confirmed 
cases at the tertiary care referral institute in New Delhi, 
India.
Design/Methods: The study was conducted during Jan-
uary 2020 to December 2022. A total 42 rapid growing 
mycobacterial strains were subjected for antimycobac-
terial susceptibility testing in Sensititre™ RAPMYCO 
Susceptibility Testing Plate.

Results: Mycobacterial species identified were M. chelo-
nae (22), Mycobacterium fortuitum (17), M. abscessus 
(02), and M.boletti (01). In the RAPMYCO susceptibil-
ity testing plate, 15 antimicrobial agents were tested by 
microdilution broth technique according to CLSI guide-
lines. 
Resistance strains were categorised in 3 groups; high 
resistant strains (> 40%R strains), Moderate resistant 
strains (20-40% R strains) and minimally resistant 
strains (<20 R strains).
The drug susceptibility results showed high level of 
resistance to cefepime (53%), ceftriaxone (53%), aug-
mentin (51%), doxycycline (51%), minocycline (49%), 
moderately resistant strains were; tigecycline (37%), 
cefoxitin (29%), linezolid (26%), clarithromycin (21%) 
and minimally resistant strains were tobramycin (21%), 
ciprofloxacin (19%), moxifloxacin (12%), amikacin 
(9%) and imipenem (7%). 
The commonest RGNTM M. chelonae (22) strains were 
found high susceptibility to tobramycin (95%), amika-
cin (95%), moxifloxacin (88%), imipenem (87%), clar-
ithromycin (77%) and. ciprofloxacin (68%). The ma-
jority of M. fortuitum group isolates were susceptible 
to imipenem (100%), moxifloxacin (94%), amikacin 
(88%), and clarithromycin (77%).
Conclusions: The study shows that less frequently used 
antimicrobial agents like tobramycin, amikacin, moxi-
floxacin, and imipenem have shown high sensitivity 
among rapidly growing mycobacteria, whereas com-
monly used antibiotics like cefepime, ceftriaxone, aug-
mentin, and doxycycline are having less invitro activity. 
The susceptibility/resistance pattern profile gives clini-
cians precise therapy and patient management options.
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OA54-628-18 A machine-learning algorithm 
for distinguishing non-tuberculosis 
mycobacteria from M. tuberculosis 
bloodstream infection in people living  
with HIV 

V. Martínez,1,2 H. Ibiapina,1,2 J. Silva,2 C. Davi,1,2 
R. Spener-Gomes,3,1 B. Barreto-Duarte,4 
M. M S Rodrigues,4 B. B. Andrade,5,6,4 A. Trajman,7 
M. Cordeiro-Santos,2,8 1Universidade do Estado do 
Amazonas, Pós-Graduação em Medicina Tropical e 
Doenças Infecciosas, Manaus, Brazil, 2Fundação de 
Medicina Tropical Doutor Heitor Vieira Dourado, 
Gerência de Micobacteriologia, Manaus, Brazil, 
3Universidade Federal do Amazonas, Departamento 
de Saúde Coletiva, Manaus, Brazil, 4Multinational 
Organization Network Sponsoring Translational and 
Epidemiological Research (MONSTER) Initiative, Data 
Analisys, Salvador, Brazil, 5Fundação Oswaldo Cruz, 
Laboratório de Inflamação e Biomarcadores, Instituto 
Gonçalo Moniz, Salvador, Brazil, 6Universidade 
Federal da Bahia, Curso de Medicina, Salvador, Brazil, 
7Universidade Federal do Rio de Janeiro, Curso de 
Medicina, Rio de Janeiro, Brazil, 8Universidade do Estado 
do Amazonas, Curso de Medicina, Manaus, Brazil. 
e-mail: vari.acosta19@gmail.com

Background: Clinical features of mycobacteria blood-
stream infection (MBI) with Non-tuberculosis myco-
bacteria (NTM) or Mycobacterium tuberculosis com-
plex (MTB) may be difficult to distinguish, and culture 
results are delayed. 
We developed a decision tree-based clinical model to dif-
ferentiate NTM from MTB cases in people living with 
HIV (PLHIV) with MBI.
Design/Methods: We conducted a retrospective cohort 
study at a reference center for TB and HIV in Brazil. 
We defined MBI as a PLHIV hospitalized with systemic 
signs of infection and at least one mycobacteria identi-
fied from blood culture. Mycobacterium sp. was isolated 
from blood using the blood culture BACTEC 9240 sys-
tem. 
Data were obtained from electronic medical charts. We 
used the Mann-Whitney U test to compare continuous 
variables. Fisher’s exact test was applied to evaluate cat-
egorical variables. Random Forest was used to obtain-
ing the final decision-tree model. Statistical analyses 
were done using Stata/MP (14.0), Rstatix, Stats, Caret 
(6.0.86), R packages, and Phyton software.
Results: Of 68 PLHIV with MBI, 50 (74%) had MTB-
MBI, and 18 (26%) had NTM-MBI. All isolates of 
NTM-MBI were identified as Mycobacterium avium 
complex. 
Patients with NTM-MBI were younger (median age 29 
(10–42) vs. 35 (11-67) years; p=0.011) than MTB-MBI, 
more likely to have had previous anti-TB treatment 
(56% vs. 16%; p=0.002), less frequent tobacco use (22% 
vs. 52%; p=0.027), lower CD4 counts (88% vs. 60% ≤ 
50 cells/μL; p=0.042), normal blood urea level (78% vs 
46% < 40 mg/dL; p=0.020), normal lactate dehydroge-

nase level (72% vs 0 ≤ 211 UI/L; p=0.000), and higher 
gamma-glutamyl transferase (100% vs 42% ≥ 220 UI/L; 
p=0.000). The decision tree model resulted in a three-
level structure, with overall high accuracy (AUC: 0.990).

Conclusions: A combination of clinical laboratory vari-
ables was able to differentiate NTM from MTB with 
high accuracy that could prompt specific treatment 
before culture results. Those results are promising and 
warrant further validation in larger cohorts.

OA54-629-18 Genotypic characterisation 
of non-tuberculous mycobacteria among 
presumptive TB patients in parts of Kaduna 
State, Nigeria 

I. Ahmadu,1 D. Makolo,2 M. Gidado,3 A. Tubi,4 
E. Elom,4 O. Chijioke-Akaniro,5 C. Anyaike,6 
S. Olonitola,7,8 A. Suleiman,7 K. Lawan,9 1National 
TB Training and Referral Hospital, Laboratory, Zaria., 
Nigeria, 2Baze University Abuja, Department of 
Microbiology, Abuja, Nigeria, 3KNCV Tuberculosis 
Foundation, Adninstration, The Hague, Netherlands, 
4National TB and Leprosy control Programme, 
Laboratory, Abuja, Nigeria, 5National TB and Leprosy 
control Programme, Monitoring and Evaluation, Abuja, 
Nigeria, 6National TB and Leprosy control Programme, 
NTP, Abuja, Nigeria, 7Ahmadu Bello University Zaria, 
Department of Microbiology, Zaria, Nigeria, 8Ahmadu 
Bello University Zaria, Department of Microbiology, 
Zaria., Nigeria, 9Ahmadu Bello University Zaria, 
Faculty of Veterinary medicine, Zaria., Nigeria. 
e-mail: isiyakuadabka@yahoo.com

Background: Non-tuberculous mycobacteria (NTM) 
infection is an emerging problem of public health sig-
nificance with increasing cases from different countries. 
The distribution of species isolated from clinical sam-
ples varies significantly by region. In Nigeria where Tu-
berculosis (TB) burden is high, information on NTM is 
lacking due to limitations in tools for identification and 
characterization. 
Hence, this study aimed to genotypically identify NTM 
among TB patients in Parts of Kaduna State, Nigeria.
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Design/Methods: A total of 2,212 sputum samples from 
presumptive TB patients were screened for Acid Fast Ba-
cilli (AFB) between April 2021 to March 2022. Myco-
bacteria were isolated from smear-positive culture using 
Lowenstein Jensen’s (LJ) media and further analyzed 
with a rapid TB antigen assay to differentiate Mycobac-
terium tuberculosis complex (MTBC) and NTM. 
The DNA of the isolates suggestive of NTM was ex-
tracted for detection of the genotypes species using 
Hain’s Genotype® Common Mycobacteria(CM) and 
Additional Species(AS) assay. 
The one not characterized by both assays was selected 
for sequencing of their 16S rRNA genes and the Basic 
Local Alignment Search Tool (BLAST) analysis of the 
sequences was done.
Results: Out of the 42 (15.4%) NTM phenotypically 
isolated, the most common species identified were: M. 
intracullare 15(35.7), M. abscessus 7(16.7), M. mal-
moense 4(9.5), M. kansasii 3(7.1), M. fortuitum 3(7.1), 
M. gordonae 2(4.8), M. scrofolaceum 2(4.8), M. smeg-
matis 1(2.4), M. avium 1(2.4), M. simiae 1(2.4), M. 
xenopi 1(2.4), M. interjectum 1(2.4) and the 1(2.4) spe-
cie that was not characterized by GenoType assay was 
confirmed to be M. chitae which has not been a predom-
inant NTM species isolated from humans in Africa.
Conclusions: The presence of NTM in these patients 
has might have a significant impact on clinical diagnosis 
and patient management. The likely role of inadequate 
laboratory infrastructure in its occurrence presents a 
novel challenge in diagnosis and classification for an ef-
fective treatment plan.

OA55 The impact of bacterial zoonotic 
diseases in animal and human health 

OA55-630-18 M. orygis and  
M. tuberculosis but not M. bovis are 
recovered from cattle at a slaughterhouse  
in Chennai, India 

K. Palaniyandi,1 H. Ramanujam,1 A.K. Refaya,1 
S. Shanmugam,2 N. Pazhanivel,3 V. Kapur,4 
1ICMR-National Institute for Research in Tuberculosis, 
Department of Immunology, Chennai, India, 
2ICMR-National Institute for Research in Tuberculosis, 
Bacteriology, Chennai, India, 3Madras Veterinary 
College, Department of Pathology, Chennai, India, 
4The Pennsylvania State University, Huck Institute of Life 
Sciences, University Park, United States of America. 
e-mail: kannanvet@rediffmail.com

Background: Bovine tuberculosis (bTB), a significant 
cause of cattle mortality and economic losses and en-
demic in many parts of the world, results from infection 
with Mycobacterium bovis and other members of the 
Mycobacterium tuberculosis complex (MTBC). 

This study reports the presence and recovery of M. tu-
berculosis and M. orygis from the lymph node samples 
of slaughtered cattle in Chennai, India.
Design/Methods: A total of 534 tissue samples (271 
bronchial Lymphnode (LN) and 168 mediastinal LN, 
95 other tissues) collected from 500 animals were used 
in this study. Culture, molecular (PCR and spoligotyp-
ing) and whole genome sequencing methods (WGS) (Il-
lumina) were used for species identification from these 
samples. WGS results were assessed with Galaxy/vSNP. 
Phylogenies were constructed with RAxML. RD Analy-
ser and RDScan were used to localize the regions of dif-
ference (RD) within the sequences. Histopathology of 
tissue samples were performed using H&E staining.
Results: Sixteen out of 500 (3.2%) animals were positive 
for MTBC by culture, of which of which fifteen were 
M. orygis and one represented a mixed infection with 
both M. orygis and M. tuberculosis sensu stricto lineage 
1.Strikingly, no M. bovis was found. RD analysis identi-
fied the animal-adapted MTBC clade-specific deletions 
in the regions RD 7 – RD10 in all the M. orygis isolates 
Whole genome sequencing and phylogenetic analyses 
show that M. orygis isolates recovered from southern 
India have relatively restricted genetic diversity, There 
were also 108 Non-tuberculous mycobacteria (NTM) 
isolated from this study. Histopathology analysis re-
vealed different stages of tuberculoid granulomas in the 
culture positive tissue samples.
Conclusions: Our studies suggest that bTB in India is 
likely to be different than elsewhere and highlight an ur-
gent unmet need to better understand the epidemiology 
of bTB and develop rational strategies to accelerate the 
control of bTB in India and other regions where the dis-
ease remains endemic.

OA55-631-18 Estimation of risk associated 
with zoonotic TB in India (ERAzTB) 

J.S. Michael,1 ERAzTB study group 1Christian Medical 
College, Clinical Microbiology, Vellore, India. 
e-mail: joymichael@cmcvellore.ac.in

Background: Members of the Mycobacterium tuber-
culosis complex (MTBC) cause tuberculosis (TB) in 
humans and animals. India has a high burden of TB in 
humans, and also the largest population of cattle and 
buffalo in the world with endemic bovine TB. 
However, the burden and risk of zTB in India is poorly 
understood. To begin to address this knowledge gap, a 
consortium of major government research and academ-
ic institutions from India, UK, and Canada, performed 
a molecular epidemiologic investigation to identify 
MTBC lineages in routinely collected human TB speci-
mens across India.
Design/Methods: A prospective study over 2 years was 
performed with MTBC cultures/specimens from pul-
monary and extrapulmonary TB patients across India. 
Isolates were geographically stratified with a regionally 
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representative sampling approach based on overall bur-
den of TB. Samples were submitted to CMC Vellore for 
DNA extraction and PCR; Whole Genome Sequencing 
(WGS) of MTBC was performed and analysed with 
vSNP.
Results: Of the 4,378 isolates collected from 44 sites, 
3,852 were cultures and 506 were clinical specimens. 
DNA was extracted for 3,454 MTBC isolates of which 
WGS data is available for 1,958 isolates. 
The results reveal a striking non-random distribu-
tion of MTBC lineages- Lineage 1 predominant in the 
South ,Lineage 3 in the North and West and Lineages 
1 through 4 evenly distributed in the Central and East-
ern zones. No M. bovis was identified other than BCG, 
while M. orygis was represented by <1% of the samples.

Conclusions: Our findings reveal spatial heterogeneity 
in circulating MTBC lineages and provides strong evi-
dence of a surprising paucity of M. bovis in humans in 
India. 
Given recent reports of the recovery of M. orygis and 
M. tuberculosis sensu stricto from cattle in India, ongo-
ing efforts seek to better assess the burden of zTB and to 
identify associated risk factors of disease.

OA55-632-18 Zoonotic tuberculosis in high 
bovine tuberculosis burden area of Ethiopia 

S. Ayalew,1 J. Wood,2 A. Aseffa,1 S. Berg,3 
A. Mihret,1 1Armauer Hansen Research Institute, 
Bacterial and Viral Diseases, Addis Ababa, Ethiopia, 
2Cambridge Veterinary School, Department of Veterinary 
Medicine, Cambridge, United Kingdom of Great Britain 
and Northern Ireland, 3Animal and Plant Health 
Agency, Bacteriology Department, Weybridge, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: amihret@gmail.com

Background: Zoonotic transmission of TB (zTB) to 
humans is frequent particularly where TB prevalence is 
high in cattle. In this study, we explored the prevalence 
of zTB in central Ethiopia, an area highly affected by 
bovine TB (bTB) in cattle.

Design/Methods: A total of 385 patients with pulmo-
nary tuberculosis (PTB) and tuberculous lymphadeni-
tis (TBLN) were included in this cross-sectional study 
in central Ethiopia. Sputum and fine needle aspirate 
(FNA) samples were obtained from patients with PTB 
and TBLN, respectively, and cultures were performed 
using BACTECTM MGITTM 960. All culture positive 
samples were subjected to quantitative PCR (qPCR) as-
says, targeting IS1081, RD9 and RD4 genomic regions 
for detection of MTBC, M. tuberculosis and M. bovis, 
respectively.
Results: Two hundred and fifty-five out of 385 sampled 
patients were culture positive and all were isolates iden-
tified as MTBC by being positive for the IS1081 assay. 
Among them, 249 (97.6%) samples had also a positive 
RD9 result (intact RD9 locus) and were consequently 
classified as M. tuberculosis. The remaining six (2.4%) 
isolates were RD4 deficient and thereby classified as M. 
bovis. Five out of these six M. bovis strains originated 
from PTB patients whereas one was isolated from a 
TBLN patient. 
Occupational risk and the widespread consumption of 
raw animal products were identified as potential sources 
of M. bovis infection in humans, and the isolation of 
M. bovis from PTB patients suggests the possibility of 
human-to-human transmission, particularly in patients 
with no known contact history with animals.
Conclusions: The detected proportion of culture posi-
tive cases of 2.4% being M. bovis from this region was 
higher zTB rate than previously reported for the general 
population of Ethiopia. 
Patients with M. bovis infection are more likely to get 
less efficient TB treatment because M. bovis is inher-
ently resistant to pyrazinamide.

OA55-633-18 Genetic characteristics  
of M. bovis isolates from cattle and humans 
in Madagascar 

F. Randria-Andrianomanana,1 T.H. Andrianarivo,1 
M. Miller,2 V. Rasolofo,3 P. Ranaivomanana,1 
N. Rakotosamimanana,1 1Institut Pasteur de 
Madagascar, Mycobacteria Unit, Antananarivo, 
Madagascar, 2Stellenbosch University, Division of 
Molecular Biology and Human Genetics, Cape Town, 
South Africa, 3Institut Pasteur de Madagascar, Scientific 
Direction, Antananarivo, Madagascar. 
e-mail: fanantenana@pasteur.mg

Background: Bovine tuberculosis (bTB) remains en-
demic in many areas around the world and is still highly 
prevalent in Madagascar. It mainly affects cattle, which 
are the most important animal reservoir, although it can 
be transmitted to humans as zebu meat is a major Mala-
gasy food. 
In this study, we aimed to compare whole genome se-
quences between Mycobacterium bovis (M. bovis) iso-
lates from humans and cattle collected in Madagascar 
from 1994 to 2001.
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Design/Methods: A retrospective epidemiological study 
based on genotyping of M. bovis and its transmission 
to humans was carried out. About 200 M. bovis strains 
from cattle and human patients were sub-cultured and 
sequenced to assess the strains genetic diversity. Phyloge-
netic trees were generated by using the multi-FASTA file 
obtained by the pipeline MTBseq 1.0.3. The SNPs pair-
wise distance matrix was inferred using snp-dists 0.8.2 to 
define clusters of bovine and human strains in the same 
phylogenetic node. A total of 18 M. bovis samples (10 
from humans and 8 from cattle) were successfully sub-
cultured and sequenced using Illumina technology.
Results: Of the 18 samples, 17 samples were identified as 
M. bovis and one sample as M. tuberculosis. All the 17 
M. bovis isolates sequenced belonged to one cluster: the 
Mbovis-29 group. This Mbovis group 29 corresponds 
to a clonal complex newly named La1.8.21. This group 
mainly includes isolates from Western Europe. Matrix 
distance calculations between the genome sequences of 
M. bovis from cattle and humans had from 52 to 104 
SNPs differences.
Conclusions: M. bovis isolates from Madagascar be-
longed to the same cluster. Human and cattle isolates 
had relatively similar genomes (<104 SNPs distance sug-
gesting active transmission of this cluster of mycobac-
teria in cattle as well as humans). Eradication of TB in 
humans cannot be fully addressed without controlling 
bovine TB and improving food safety.

OA55-634-18 Genomic analysis of  
M. bovis isolates to determine zoonotic  
TB infection patterns in Mexico 

L. C. M. Salvador,1 E. Suez,2 H. Yahyaoui Azami,3 
F. D. Quinn,3 1University of Arizona, School of Animal 
and Comparative Biomedical Sciences, Tucson, United 
States of America, 2University of Georgia, Institute 
of Bioinformatics, Athens, United States of America, 
3University of Georgia, Department of Infectious 
Diseases, Athens, United States of America. 
e-mail: lilianasalvador@arizona.edu

Background: Previous studies have shown that Myco-
bacterium bovis has been found in Mexico in both cattle 
and humans, however, the transmission dynamics at the 
livestock-human interface and the respective transmis-
sion rates between both host species are still not well 
understood.
Design/Methods: To investigate the M. bovis infection 
patterns and to quantify the role of cattle in M. bovis 
transmission to humans, we applied Bayesian phylo-
genetic approaches to 209 publicly available M. bovis 
whole-genome sequences collected from Mexico (cattle 
and human) and the US (cattle) with associated meta-
data (year of collection, host-species, and geographical 
location) from the NCBI database.
Results: The 209 M. bovis isolates were sampled be-
tween 2002 and 2015 from cattle and humans identified 
and variant calling analysis identified 3,473 Single Nu-

cleotide Polymorphisms (SNPs). The mean evolutionary 
rate of M. bovis was estimated to be 0.44 substitutions 
per genome per year (95% HPD: 0.24–0.51), being con-
sistent with previous evolutionary studies. The time-
measured phylogeny showed five major clades, three of 
them belonging solely to cattle, however, two of them 
have both cattle and human isolates indicative of inter-
species transmission events. Discrete Trait Analyses 
showed strong statistical support for M. bovis transition 
from cattle to humans.
Conclusions: Further analyses are ongoing to determine 
specific rates of pathogen transition between hosts and 
locations. However, these data already demonstrate 
the high value of using genomic tools and Bayesian ap-
proaches to study M. bovis transmission dynamics in 
animals and humans, which emphasizes the requirement 
of a coordinated One Health approach.

OA55-635-18 Genomic profiling of  
M. orygis isolated from wild ungulates  
in Chennai, India 

H. Ramanujam,1 A.K. Refaya,1 M. Ramalingam,2 
G.V.S.R. Rao,2 N. Pazhanivel,2 D. Ravikumar,3 
M. Devi Sangamithrai,3 P. Rajendran,3 S. Shanmugam,3 
K. Palaniyandi,1 1ICMR-National Institute for Research in 
Tuberculosis, Department of Immunology, Chennai, India, 
2Madras Veterinary College, Department of Pathology, 
Chennai, India, 3ICMR-National Institute for Research in 
Tuberculosis, Bacteriology, Chennai, India. 
e-mail: komalavalliinand@gmail.com

Background: Wildlife tuberculosis in India likely hinders 
tuberculosis elimination. This study reports the isola-
tion of Mycobacterium orygis from postmortem tissue 
samples(PMTS) and presence of drug-resistant Myco-
bacterium tuberculosis complex organisms (MTBC) 
from excreted feces of wild ungulates namely black 
bucks (BB)(Antelope cervicapra), spotted deer (SPD)
(Axis axis), and sambar deer (SD)(Rusa unicolor) at 
Guindy National Park, Chennai, India.
Design/Methods: PMTS (natural death) showing pale-
yellow lesions in lungs and lymph nodes were harvested 
from two BBs, two SPDs, and one SD. Culture, PCR, 
spoligotyping, and whole genome sequencing (WGS)
(Illumina) were used for speciation. Galaxy/vSNP facili-
tated WGS analysis. Phylogenies were constructed using 
RAxML. RDAnalyser and RDScan located regions of 
difference (RD) between sequences. Histopathological 
analysis was performed on tissue sections(hematoxylin 
and eosin(H&E) staining).
Calcified mesenteric lymph nodes observed in 
PMTS prompted collection of fecal samples from 
live animals(six SD, four BB, four SPD). Line probe 
assay(LPA), GeneXpert-Ultra(GXU) and PCR were per-
formed to test MTBC presence and drug resistance.
Results: The isolates cultured from PMTS were 
drug-sensitive and confirmed as M.orygis by PCR, 
spoligotyping(ST587), WGS and RD analysis (de-
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letion of RD7 to RD10,RDOryx_1,RDOryx_4, 
RD12Oryx,RD301,RD315).The isolates clustered well 
amongst M.orygis isolates worldwide in the phyloge-
netic tree. 
The SNP difference between isolates ranged from 40-110 
SNPs ruling out in-herd transmission(cut-off: 3-14). The 
H&E staining revealed Stage-III granuloma formation 
in all tissue samples.
For fecal samples, GXU and LPA confirmed the pres-
ence of MTBC in 7/14 samples. LPA further confirmed 
presence of one isoniazid-resistant isolate and one ri-
fampicin as well as isoniazid-resistant isolate(both from 
cohabiting BBs).

Conclusions: Though the source of infection in these 
animals is an enigma presently, the presence of drug-re-
sistant MTBC organisms and increased human-animal 
interaction in the area hints transmission from humans. 
Since the pathogen is known for traversing the host bar-
rier, systematic surveillance and screening of humans 
and animals are essential for successful implementation 
of the One Health approach.

OA55-636-18 The prevalence and  
distribution of insertion sequence  
6110 among M. orygis, a member of  
M. tuberculosis complex causing TB in 
multiple hosts 

A.K. Refaya,1 U. Vetrivel,2 K. Palaniyandi,1 
1ICMR - National Institute for Research in Tuberculosis, 
Department of Immunology, Chennai, India, 2ICMR - 
National Institute for Research in Tuberculosis, Virology 
and Biotechnology/Bioinformatics Division, Chennai, India. 
e-mail: refayanasar@gmail.com

Background: Mycobacterium orygis (M.orygis), a 
subspecies of Mycobacterium tuberculosis complex 
(MTBC) is receiving increasing attention in the realm of 
one-health, as it is believed to cause zoonotic tuberculo-
sis. MTBC contains the unique insertion element IS6110 
which acts as a diagnostic marker. 
The transposition of IS6110 encourages various genetic 
modifications in MTBC strains, resulting in genome 
plasticity and significant biological implication. Our 
laboratory recently isolated M. orygis from cattle and 
wild ungulates. 

This study investigates the distribution of IS6110 in 
M.orygis strains worldwide as well as its effect on the 
genes involved in its adaptation to various hosts.
Design/Methods: IS6110 analysis was conducted us-
ing the sequence of 68 strains, comprising of 57 strains 
downloaded from the National Centre for Biotechnol-
ogy Information (NCBI) and 11 strains from our lab. 
The ISMapper 2.0 pipeline was employed to locate 
IS6110 on the sequences, with Mycobacterium tu-
berculosis (M.tb) H37Rv (NC000962) and M. orygis 
(CP063804) serving as reference genomes. 
The identified gene protein sequences underwent or-
thology analysis with eggnog 5.0. Phylogenetic tree was 
constructed using vSNP, and annotated using iTOL.
Results: The analysis of IS6110 localization among the 
68 sequences showed that 7.3% (5/68) had no copies, 
4.4% (3/68) had low copies, and 88.3% (60/68) had high 
copies. 
Among the sequences, a total of 228 novel insertion 
sites were identified, with 95 being intergenic and 133 
being intragenic. Using 285 protein sequences, eggnog 
analysis revealed almost 180 genes to be involved in vari-
ous metabolic processes, including biological processes, 
cellular components, and molecular functions. KEGG 
pathway analysis identified 40 genes involved in various 
pathways, including Arginine and proline metabolism, 
tuberculosis, and Pyrimidine metabolism.
Conclusions: The results of this study offer new insights 
into the insertion of IS6110, the regions where it is more 
likely to be inserted, and its impact on various metabolic 
processes and pathways that contribute to its adapta-
tion.

OA55-637-18 Study of spondylodiscitis  
in the Moba Territory, Democratic Republic 
of the Congo 

P. Umba Mpiana,1 T. Demeulenaere,2 
E. Paluku Asubui,1 B. Maloba Twite,3 
M. Kiwele Kisika,4 A. Ngandwe Manda,5 T. Decroo,6 
R. Bakinahe,7 M. Mori,8 1Damien Foundation, Program, 
Kinshasa, Democratic Republic of the Congo, 2Damien 
Foundation, Program, Antwerpen, Belgium, 3Ministry of 
Health, Department of Studies and Planning, Kinshasa, 
Democratic Republic of the Congo, 4Ministry of Health, 
National Leprosy and Tuberculosis Elimination 
Programs, Moba, Democratic Republic of the Congo, 
5Ministry of Health, National Leprosy and Tuberculosis 
Elimination Programs, Kalemie, Democratic Republic 
of the Congo, 6Institute of Tropical Medicine Antwerp, 
Clinical Sciences, Antwerp, Belgium, 7Sciensano, 
Veterinary bacteriology, Brussels, Belgium, 8Sciensano, 
Infectious Diseases in Animals, Brussels, Belgium. 
e-mail: pierre.umba50@gmail.com

Background and challenges to implementation: Usually, 
not more than 5% of all forms of tuberculosis (TB) pres-
ent as TB spondylodiscitis. In this study, we investigated 
whether brucellosis contributed to the high proportion 
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of TB spondylodiscitis among patients diagnosed with 
TB in the Moba Territory, Democratic Republic of the 
Congo.

Intervention or response: Methods: Cross-sectional de-
scriptive study of patients who presented with clinical 
signs of spondylodiscitis between 2018-2019. Labora-
tory diagnosis of brucellosis was done in Moba and Sci-
ensano (patients -114- and control -93-). 
Control patients were persons without fever or symp-
toms of spondylodiscitis from whom blood was drawn 
for another reason, sharing similar epidemiological con-
text as targeted patients. Awaiting complete Brucella se-
rology results, patients were treated for TB.
Results/Impact: Of 138 patients with spondylodiscitis, 
81 (58.7%) presented with a spinal deformity, 18(13%) 
showed neurological signs, such as paraesthesia, paresis 
or paralysis, and five had urinary retention. 
Among 114 patients tested for the presence of antibod-
ies against Brucella by the Rose Bengal test (RBT), two 
were positive (1,7%); this prevalence was similar in the 
control group. All 138 patients were treated for extra-
pulmonary tuberculosis (EPTB). One patient was lost to 
follow-up before starting TB treatment. The treatment 
success was 88% (121/137).
Conclusions: This study investigated patients with 
spondylodiscitis in the Moba Territory. Albeit two pa-
tients showed positive RBT results, a definitive diagnosis 
of chronic brucellosis could not be established. Patients 
responded well to TB treatment.

OA56 Tobacco interference: monitoring 
tool and countering strategy 

OA56-638-18 Government Pension  
Schemes and tobacco investment in India:  
an investigative research 

P. Chahar,1 S. Kapoor,1 A. Yadav,1 U. Bhojani,2 
A. Pandey,3 R. J. Singh,1 1International Union against 
Tuberculosis and Lung Diseases, Tobacco Control, Delhi, 
India, 2Institute of Public Health, Institute of Public 
Health, Bengaluru, India, 3International Union against 
Tuberculosis and Lung Diseases, New York, Tobacco 
Control, New York, United States of America. 
e-mail: puneet.chahar@theunion.org

Background: ESG (Environmental, Social and Gover-
nance) investing is a way of investing sustainably with 
focus on environment, human wellbeing and economy 
and thus have traditionally grouped the Tobacco busi-
ness with environmentally harmful industries. Tobacco 
business are ethically and morally questionable, strand-
ed assets with high litigation and regulatory risk. 
In 2017, the UNPRI decided that tobacco was funda-
mentally inconsistent with the UN Global Compact 
and launched the Tobacco Free Finance Pledge. Global 
examples of pension funds divesting from tobacco in-
cludes Australia, Dutch, Netherlands, UK and France. 
With this background, the aim of the study was to as-
sess Tobacco industry investment by the Govt. Pension 
Funds (National Pension Scheme/NPS) in India.
Design/Methods: The current study was a desk review 
of the Govt. Pension Schemes and their investment in 
Indian Tobacco Companies. The List of Tobacco com-
panies listed on National Stock Exchange (NSE) was 
obtained. Four companies viz. ITC Ltd., VST Ltd., 
Godfrey Phillips and Golden Tobacco were included in 
the study. All seven Govt. Pension Schemes (available on 
GoI website) were analyzed and data (number of Units, 
amount & percent of portfolio invested) from portfolio 
reports for the month of March 2022 were assessed.
Results: The pension funds only invested one Tobacco 
business (ITC ltd). Overall percent portfolio invested in 
ITC Ltd. Ranged from 2.4% to 3% for 6 pension funds. 
Overall, 192 million USD invested by Govt. Pension 
Funds under NPS. Life Insurance Corporation (LIC) of 
India Pension fund comprised 53% of the total amount 
invested in the tobacco business followed by HDFC 
(21%), SBI (14%) and ICICI (8%).
Conclusions: The results of the current study reports 
that there is evident investment of the Govt. Pension 
Funds into Tobacco Companies in India. Therefore, the 
pension funds in India should sensitized about global 
practices of ESG investments and thus avoid investing in 
business like Tobacco.
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OA56-639-18 Lost government revenues  
due to illicit cigarettes in South Africa 

N. Vellios,1 C. van Walbeek,1 1University of 
Cape Town, Research Unit on the Economics of 
Excisable Products, Cape Town, South Africa. 
e-mail: cwalbeek@gmail.com

Background: Since 2010 the illicit cigarette market has 
burgeoned in South Africa. Cheap cigarettes undermine 
tobacco control policies, specifically excise tax increas-
es. The government also losses much-needed revenue.
Design/Methods: Our analysis covers the period 2002 
to 2022. First, using gap analysis, we estimate the size of 
the illicit market as the difference between the number 
of self-reported cigarettes and the number of legal (tax-
paid) cigarettes. 
Self-reported consumption is estimated using several 
nationally representative surveys. Legal consumption is 
estimated using government sources. 
Second, we calculate the revenue the government lost 
due to illicit trade, taking into account that some people 
would have quit or reduced their consumption if ciga-
rette prices were higher (i.e., tax paid). We estimate this 
reduced consumption using the arc formula for the price 
elasticity of demand.
Results: The illicit cigarette market in South Africa 
was negligibly small until 2009, after which it increased 
sharply. It comprised around 30-35% of the market in 
2017, breached 50% in 2020, and remained above that 
threshold in 2021 and 2022.
If excise tax and Value Added Tax had been paid on all 
cigarettes (i.e., no illicit market), about 76% of previ-
ously-illicit cigarettes would become part of the legal 
market, while 24% of previously-illicit cigarettes would 
disappear, because they would be too expensive.
Accounting for this decrease in demand, the amount 
of tax revenue (excise and VAT combined) lost by the 
South African government exceeded R16 billion (nearly 
1 billion USD) in each of the years 2020 through 2022.

Figure 1. The widening gap.

Conclusions: The South African government is losing 
much revenues from illicit cigarettes. The government 
should secure the supply chain to monitor cigarettes 
from point of production to point of sale. If the revenue 
authority does not do this, the government will continue 
to bleed revenue. Aside from the lost revenues, the public 
health costs are substantial.

OA56-640-18 Monitoring and counter 
strategy to stop tobacco industry 
interference in Bangladesh 

S.H. Shajib,1 A.I. Sujon,2 S. Anonna Rahman,1 
G. Pearee,3 A. Hossain,1 M.A. Hossain,1 
1WBB Trust, Health Rights, Dhaka, Bangladesh, 
2Ministry of Health and Family Welfare, Health 
Services Division, National Tobacco Control Cell, 
Dhaka, Bangladesh, 3WBB Trust, Dhaka, Bangladesh. 
e-mail: shajibwub@gmail.com

Background: Bangladesh ratified the WHO Framework 
Convention on Tobacco Control (FCTC) in 2004, passed 
the Smoking and Tobacco Products Usage (Control) Act 
2005, and amended this act in 2013. However, there is no 
guidance on how to implement FCTC Article 5.3. 
As a result, tobacco industry interference (TII) increases 
against public health intervention including tobacco 
control. TI also violating the TC Law and hinder the 
national and local level policy-making initiatives. WBB 
Trust, with technical support from The Union, moni-
tor TII by which data was collected. Then and address 
these TII and inform and sensitized concerned officials 
to stop this.
Design/Methods: WBB Trust collected TII information 
published in the newspaper, magazines, website and so-
cial media from January to December 2022. Collected 
data analysed, segregated categorized, and countered 
those initiatives to stop the interferences.
Results: Total 370 TII incidents were found by which 
tobacco industries interfere the policy makers, media 
and government officials. Some of these include TI’s 
planting trees in different areas in the name of social 
forestation (Samajik Bonayan), setting up safe drinking 
water projects ‘Probaho’, and solar plants. The tobacco 
industry also sponsored Women’s Day, Water Day ob-
servation and sports and cultural events. Tobacco in-
dustry also engaged Members of Parliament in differ-
ent programs.
WBB Trust team undertook various initiatives to coun-
ter the interferences, including removing tobacco adver-
tisements from several websites by sending letters and 
face-to-face communications with the officials to stop 
facilitating the tobacco industry’s programs. Also sent 
letters to the University Grant Commission (UGC) to 
stop Battle of Mind programs all over Bangladesh.
Background and challenges to implementation: Ban-
gladesh ratified the WHO Framework Convention on 
Tobacco Control (FCTC) in 2004, passed the Smoking 
and Tobacco Products Usage (Control) Act 2005, and 



Oral abstract sessions,  Saturday,  18  November S539

amended this act in 2013. However, there is no guidance 
on how to implement FCTC Article 5.3. As a result, 
tobacco control, public health intervention, and other 
government programs are unprotected from tobacco in-
dustry interference (TII). 
Violation of the Tobacco Control Law by industries is 
widespread in Bangladesh. It is noted that TII hinder 
the national and local level policy-making and decision-
making initiatives in Bangladesh.
Intervention or response: This is action research by 
which data collected on TII incidents. Then and address 
these TII and inform and sensitized concerned officials 
to stop this. WBB Trust collected TII information pub-
lished in the newspaper, magazines, website and social 
media from January to December 2022. Collected data 
analysed, segregated category, and countered those ini-
tiatives to stop the interferences.
Results/Impact: WBB Trust found that 370 TII inci-
dents happened between January-December 2022. The 
significant interferences include planting trees in differ-
ent areas of Bangladesh in the name of social foresta-
tion (Samajik Bonayan), setting up safe drinking water 
projects ‘Probaho’, and solar plants. The tobacco indus-
try also sponsored Women’s Day, sports, and water day 
observation. Tobacco industry also engaged Members 
of Parliament in different programs.
WBB Trust team undertook various initiatives to coun-
ter the interferences, including removing tobacco adver-
tisements from several websites by sending letters and 
face-to-face communications with the officials to stop 
facilitating the tobacco industry’s programs. Also sent 
letters to the University Grant Commission (UGC) to 
stop Battle of Mind programs all over Bangladesh.
Conclusions: To stop TII, a national guideline on FCTC 
Article 5.3 implementation is necessary. To strengthen 
the existing TC Law enforcement, a Code of Conduct 
for Government employees should also developed to ac-
celerate anti-tobacco movements.

OA56-641-18 Use of information and 
communication technology in enforcing 
tobacco control laws and reducing 
interferences of the tobacco industry in 
Bangladesh 

A.K.M. Maksud,1 T.A. Swapno,2 S.M. Alam,3 
S. Alamgir,4 K.R. Hossain,5 1Grambangla Unnayan 
Committee, Research and Innovation, Dhaka, 
Bangladesh, 2City University of New York, Computer 
Science, New York, United States of America, 3The 
International Union Against Tuberculosis and Lung Disease 
(The Union), Technical Assistance, Dhaka, Bangladesh, 
4Grambangla Unnayan Committee, Tobacco Control 
Program, Dhaka, Bangladesh, 5Grambangla Unnayan 
Committee, Program Implementation, Dhaka, Bangladesh. 
e-mail: akmmaksud@gmail.com

Background: In Bangladesh, 35.3%l adults currently 
use tobacco and tobacco killed nearly 126,000 people 
in Bangladesh in 2018. The total economic cost of to-
bacco-related death and disease was USD 3.6 billion. In 
Bangladesh, there is progress in reducing tobacco use 
but this progress is threatened by tobacco industry tac-
tics and existing weak regulatory environments.
Design/Methods: Grambangla Unnayan Committee 
(GUC) conducted two censuses in 2019 and in 2022 on 
POS. For this census GUC used a android based soft-
ware and mobile phone (online surveillance system) to 
record incidences of TAPS ban violation at POS, GPS 
location of POS etc. During 2019-2022, a set of tobacco 
control activities were implemented by GUC in all proj-
ect towns.
Results: Comparative analysis between first round cen-
sus data collected in 2019 from 6820 POS of 12 towns 
and second round census data collected in 2022 from 
9990 POS of 18 towns found that an average of 3.2 ad-
vertisements were found per POS in 2019 and an aver-
age of 1.42 advertisements were found per POS in 2022. 
Thus the rate of incidences of violations of TAPS ban 
reduced by 55.63 percent in project areas. In 2019, at 
2.6% POS there was no advertisements for tobacco 
products. But in 2022, at 31.3% POS no advertisements 
were found. GUC facilitated implementation of tobac-
co control laws through various activities in all the 18 
towns during 2019-2022. Findings show the positive im-
pact of GUC strategies in reducing incidences of TAPS 
violations at POS.
Conclusions: Use of Information and Communication 
Technology (ICT) is helping the law enforcing agencies 
to act at the specific POS where incidences of TAPS ban 
violations are occurred and recorded in the online data-
bases. The database shows address and GPS locations of 
POS and information on types of TAPS ban violations. 
Use of ICT in tobacco control program has positive im-
pact.
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OA56-642-18 Piloting alternative livelihood 
for beedi rollers: an intervention study in the 
Jamui District of Bihar, India 

R. Kumar,1 D. Mishra,2 S. Rastogi,2 A. Yadav,3 
1Bihar Rural Livelihood Promotion Society, Department 
of Rural Development, Government of Bihar, Patna, 
India, 2Socio Economic and Educational Development 
Society (SEEDS), Tobacco Control, Patna, India, 
3International Union Against Tuberculosis and Lung 
Disease (The Union), Tobacco Control, New Delhi, India. 
e-mail: rahulias6@gmail.com

Background and challenges to implementation: Beedi 
is most common smoking form (7.7%) in India. Beedi 
industry is widely home based and therefore women 
and children are commonly get engaged. India has more 
than 3.6 million beedi workers and work under extreme-
ly hazardous conditions.
Jamui district of Bihar is home of largest registered 
beedi workers (1,15,815) in the state. Beedi workers are 
highly underpaid and face abuse alongside varied range 
of occupational health hazards. Beedi workers and their 
dependents thus emphasize the need for an alternative 
livelihood.
As mandated in WHO FCTC Article 17 which recom-
mends Parties to promote economically viable alterna-
tives for tobacco workers, growers and sellers, BRPL, 
Government of Bihar in association with SEEDS and 
WHO piloted a project for beedi rollers in Jamui.
Intervention or response: Existing government schemes 
on skill development (PMSDY), rural livelihood (MN-
REGA) were examined in consultation with Labour 
Welfare Commissioner, Bihar and project started well in 
coordination with district administration.
Aspirational Surveys were conducted through 14 Focus 
Group Discussions (FGD) in three pockets of Beedi roll-
ers and beedi rolling groups sensitized about legal rights 
and entitlements; health hazards and importance of saf-
er, more economically viable alternative options.
Results/Impact: Approx. 90% of the participants of 
higher age group have complaint of irritant eyes, sore 
fingers, lower back pain and some of their family mem-
bers were also suffered from Tuberculosis. 47 beedi 
workers and their dependents get themselves enrolled 
in various skill development programs such as tailoring, 
data entry and computer hardware training based on 
educational backgrounds and interests.
Conclusions: Findings of this piloting indicated that 
beedi workers are willing to change their profession but 
it can only be accomplished if the right opportunities are 
provided. To be compliant with article 17 of FCTC, it is 
recommended that countries should develop alternative 
livelihood options other than beedi rolling to tackle the 
deplorable condition of these workers.

OA56-643-18 Big tobacco, tiny  
targets - study highlighting tobacco 
advertisements, product displays, sales and 
promotions around educational institutions 
in India 

B. Mathew,1 1Voluntary Health Association of India, 
Tobacco Control, Delhi, India. 
e-mail: binoymathew84@gmail.com

Background and challenges to implementation: As per 
Section 6 of the Cigarettes and other Tobacco Products 
Act, 2003 (COTPA), there is a ban on the sale of tobacco 
to and by minors and sale of tobacco products is pro-
hibited in an area within a radius of 100 yards of any 
educational institutions and mandatory signage in this 
regard should be displayed prominently near the main 
gate and on the boundary wall of the school/institute. 
Under COTPA Rules, tobacco advertising, promotion 
and product display is banned at the point of sale.
Intervention or response: Voluntary Health Association 
of India & Consumer Voice conducted a Tiny Targets 
study across India - 243 schools, 487 points of sale, and 
20 cities across 6 states of India 2 to assess COTPA 
compliance near educational institutions and to expose 
tobacco industry tactics which target children. Field 
investigators were trained and equipped with a mobile 
reporting form to document instances of tobacco com-
panies advertising, selling, displaying, or incentivizing 
the sale of tobacco products within a 100-meter radius 
on their smart phones.
Results/Impact: 225 points of sale were selling tobacco 
products out of the 487 surveyed around schools. The 
most common and popular types of points of sale in 
these areas were street vendors (56.6%), followed by mo-
bile vendors (17.5%) and small grocery stores (13.7%). 
Tobacco products are displayed in ways that are appeal-
ing to children and youth.
Conclusions: This has helped civil society to effectively 
strategize and mount a stringent campaign on tobacco 
control across the country, garner political support from 
select leaders, sensitize the media and seek general pub-
lic support for compliance & implementation of Section 
6 of COTPA.
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OA56-645-18 Challenges for tobacco control 
in a north Indian state: a qualitative analysis 

H. Singh,1 S. Raina,1 S. Supehia,1 1Dr Rajendra 
Prasad Government Medical College, Community 
Medicine, Kangra, India. 
e-mail: drhvsbajwa@gmail.com

Background: Himachal Pradesh, a north Indian hilly 
state has been a front-runner in Tobacco Control efforts 
and has reported reduction in prevalence of any tobac-
co use from 21.1% (GATS 1) to 16.1% (GATS 2). The 
objective of the study was to identify the challenges for 
Tobacco Control in the state and suggest ways to over-
come them so that the goal of reduction in prevalence of 
tobacco use to less than 5 % by 2030 is achieved.
Design/Methods: A qualitative research design was 
adopted, 85 Key Informant Interviews (KIIs) and 20 
Focused Group Discussions (FGDs) were conducted 
among executors, implementors and frequent visitors 
involving 285 respondents at community settings, edu-
cational institutions, and points of sale.
Results: The major challenges identified are lack of inter-
departmental collaboration on Tobacco Control, limit-
ed percolation of government guidelines to all depart-
ments, lack of clarity regarding personnel authorized 
to levy penalties and nonavailability of challan books. 
Challans are being done mostly by Police and Health de-
partment officials. Most of the respondents opined that 
the amount of ₹200 as fine was a non-deterrent and that 
there are limited designated smoking places. 
There is a lack of awareness about Quitline numbers 
and tobacco cessation facilities. Tobacco Free Educa-
tional Institutions (ToFEI) guidelines are not available 
across all institutions. Indirect advertising, smoking 
scenes on TV, movies and OTT platforms, illegal sale of 
smoked and banned smokeless products and emerging 
newer tobacco varieties and flavours are the other identi-
fied challenges.
Conclusions: Improved inter-departmental collabora-
tion by developing a strong interface to steer Tobacco 
Control implementation further in a coordinated man-
ner, stricter penalties, Tobacco free educational institu-
tions, increased designated smoking areas, curbing in-
direct advertising, strengthening cessation facilities and 
strict Tobacco vendor licensing can facilitate achieve-
ment of the 2030 goal.

OA57 TB Diagnosis for all and MWD 
for all 

OA57-646-18 Upgrading TB specimen 
transport system using existing infrastructure 
of Department of Posts, Telangana, India 

S. Shukla,1 S. Achanta,2 S. Chiitiboyina,3 
A. Rajesham,4 N. Kumar,5 R. Ramachandran,6 
1TB Support Network, Office of the World Health 
Organization(WHO), Representative to India, WHO 
Country Office, National TB Elimination Program, 
Hyderabad, India, 2TB Support Network, Office of the 
World Health Organization(WHO), Representative to India, 
WHO Country Office, National TB Elimination Program, 
Vishakhapatnam, India, 3Directorate of Public Health, 
State Training and Demonstration Centre, Hyderabad, 
India, 4Directorate of Public Health, National TB Elimination 
Program, Hyderabad, India, 5Ministry of Health and Family 
Welfare, Central TB Division, New Delhi, India, 6TB Support 
Network, Office of the World Health Organization(WHO), 
Representative to India, WHO Country Office, National TB 
Elimination Program, New Delhi, India. 
e-mail: sneha.s.shukla@gmail.com

Background and challenges to implementation: Speci-
men transportation system from the peripheral health 
facilities to centralized district or state laboratories is a 
challenge for National TB Elimination Program (NTEP) 
in Telangana, leading to delayed TB diagnosis. Private 
courier services are scarce and expensive.
Intervention or response: NTEP Department under the 
Directorate of Public Health, Ministry of Health and 
Family Welfare (MoHFW) took an initiative to work in 
collaboration with Department of Posts (DoP), Minis-
try of Communication to address this issue. 
Book Now Pay Later (BNPL) options are offered to few 
stakeholders, and the associated costs are reasonable, in 
accordance with departmental rules. The DoP has about 
789 sub district post offices across the state. 
The 14 Tuberculosis Units (TB Units), specimen collect-
ing hubs were linked to the 48 DoP offices in the 2 pilot 
districts with a population of 27.67lakhs (2.76 millions) 
as shown in the figure below including the increase in 
number of TB samples transported from 2019 to 2022. 
Health personnel from the TB Units dropped samples at 
the linked DoP offices. These were then transported via 
speed-post delivery mechanism to the designated labo-
ratories.
Results/Impact: Interdepartmental cooperation has 
helped the program in improving the TB specimen 
transport services as under-
1. Number of samples transported on an average in-
creased by 43 % from the year 2019 to 2022.
2. The specimen testing time came down from an aver-
age of 7 days to 3 days.
3. The cost of specimen transportation reduced by 40% 
from 100 INR to 60 INR/ box.
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Conclusions: Leveraging on existing resources through 
effective interdepartmental collaboration can improve 
the efficiency of specimen transportation systems.

OA57-647-18 Implementation of  
alternative specimen transportation to access 
GeneXpert services in health facilities found 
in post-conflict areas of Amhara Region, 
Ethiopia 

G. Nigussie,1 B. Bezabih,2 G. Tibesso,3 T. Asmamaw,3 
K. Melkieneh,3 A. Alem,3 Y. Molla,3 M. Biru,4 
N. Hiruy,3 Z.G. Dememew,3 D.G. Gemechu,3 T. Worku,3 
1Amhara Regional Heath Bureau, TBL Program, Bahir Dar, 
Ethiopia, 2Amhara Public Heath Institute, 
Laboratory/Research, Bahir Dar, Ethiopia, 3USAID Eliminate 
TB Project, Management Sciences for Health, Addis Ababa, 
Ethiopia, 4USAID Eliminate TB Project, KNCV Tuberculosis 
Foundation, Addis Ababa, Ethiopia. 
e-mail: ggudeto@msh.org

Background and challenges to implementation: In Ethi-
opia, access to drug susceptibility testing (DST) has re-
mained a persistent challenge in health facilities located 
far from GeneXpert sites. In the past two years, access 
to DST was further compromised as services were inter-
rupted during the conflict in Amhara region. This led to 
the need for rapid restoration of specimen transport by 
deploying alternative mechanisms. 
We evaluated of this rapid alternative specimen trans-
portation (AST) system in conflict-affected health facili-
ties.
Intervention or response: The USAID Eliminate TB 
Project collaborated with the Amhara regional health 
bureau to implement AST in selected Zones, Woredas 
and health facilities. Rapid assessment and orientation 
were done with stakeholders. Regional specimen referral 
network map was used to link referring facilities (RFs) 
with Xpert sites. 
Administrative staff from RFs were trained and used as 
couriers to pick up specimens twice per week from high-
load facilities, and once per week from low-patient-load 
facilities transport the specimens and return test results 
in the same way. Performance was reviewed for the pe-
riod of September 2022-January 2023.
Results/Impact: Alternate sample transport using ad-
ministrative staff was implemented in 64 health facili-
ties found in 9 zones and 24 Woredas. A total of 4060 

samples were transported of whom 4038 of the samples 
were tested for GeneXpert which shows 99.5% process-
ing rate. A total 157 samples (4%) were positive for TB.

Table: Performance of  alternative sample transport, 
Amhara region, Ethiopia, September 2022-January 
2023. 

Conclusions: Implementation and scale-up of Alterna-
tive specimen transportation for all inaccessible health 
facilities ensured rapid access to GeneXpert and DST 
service in conflict-affected areas. The involvement of 
government counterparts was pivotal for the successful 
implementation.

OA57-648-18 Better outcomes in TB diagnosis 
through TB transportation system and digital 
health solutions in Kyrgyzstan 

G. Kalmambetova,1 A. Kadyrov,1 A. Ibraeva,2 
I. Davlenbaev,2 A. Baiborieva,2 K. Basova,2 
R. Cholurova,2 A. Ibraimova,2 C. Kamarli,3 1National 
Tuberculosis Center, NTP, Bishkek, Kyrgyzstan, 2JSI, USAID 
Cure Tuberculosis Project, Bishkek, Kyrgyzstan, 3USAID, 
Health and Education Office, Bishkek, Kyrgyzstan. 
e-mail: gulmira.kalmambetova@gmail.com

Background and challenges to implementation: Rapid 
detection and early initiation of treatment with ad-
equate treatment regimens are essential to reduce the 
spread of tuberculosis (TB) infection. However, in Kyr-
gyzstan, sputum-to-laboratory time could take up to 
five days, posing a risk of delayed detection. This was 
due to the lack of transportation system services at the 
rayon level resulting in failure to meet the delivery time 
from primary health facilities to GeneXpert and refer-
ence laboratories for testing. 
Also, due to the paper-based workflow, the lab-to-clini-
cian turn-around time (TAT) could take up to 90 days 
resulting in delayed initiation of treatment.
Intervention or response: The USAID Cure Tuberculosis 
project, led by JSI, mapped facilities and developed clear 
transportation routes so that samples could be received 
and tested faster by laboratories. We developed stan-
dard operating procedures and trained primary health 
workers to ensure on-time dispatch and safe delivery of 
samples to labs. 
We helped the Mandatory Health Insurance Fund de-
velop a system of reimbursement for transportation ex-
penses borne by healthcare workers. New digital health 
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solutions enabled online tracking of deliveries control-
ling for time of collection, dispatch, and delivery of pa-
tient samples. Digital health solutions also enabled elec-
tronic patient data management and immediate sharing 
of test results with clinicians.
Results/Impact: The delivery of patients’ sputum from 
collection to laboratories aligns with the 72-hour re-
quirement in three regions – Naryn, Talas, and Chui. 
Prompt and safe delivery of sputum samples reduced the 
number of rejections to zero. 
Thanks to clear routing, updated procedures, and a 
switch from paper referrals to a digital lab test result 
management system, the lab-to-clinician TAT decreased 
for Xpert and phenotypic drug susceptibility tests three 
times and for HAIN – six times.
Conclusions: The Cure Tuberculosis interventions 
helped ensure the prompt delivery of biomaterials for 
rapid TB diagnostic testing. The Ministry of Health will 
expand the project solutions to the entire healthcare sys-
tem.

OA57-649-18 Role of logistics in TB laboratory 
network optimisation: case of Uzbekistan 

D. Sinitski,1 B. Toxanbayeva,2 R. Rakhmatullin,3 
L. Turaev,4 D. Kosimova,3 H. Hoffmann,1,5 
U. Antonenka,1 1Institute of Microbiology and Laboratory 
Medicine, IML red GmbH, Gauting, Germany, 2USAID 
Eliminating TB in Central Asia Activity, ETICA, Almaty, 
Kazakhstan, 3USAID Eliminating TB in Central Asia Activity, 
ETICA, Tashkent, Uzbekistan, 4Republican Specialized 
Scientific Practical Medical Center of Phthisiology and 
Pulmonology, NRL, Tashkent, Uzbekistan, 5SYNLAB 
Gauting, SYNLAB MVZ Dachau GmbH, Gauting, Germany. 
e-mail: d.sinitski@imlred.de

Background and challenges to implementation: Tuber-
culosis remains a significant factor contributing to poor 
health outcomes globally. Although the new molecu-
lar diagnostics methods are hugely used in the disease 
detection, preanalytical and post-analytical stages of 
tuberculosis diagnostics have clear regional differences 
and affecting patient’s access, timeliness and accuracy 
of diagnostics. TB laboratory network of Uzbekistan 
underwent reorganization and expansion by additional 
42 GeneXpert labs in 2022. All specimen logistic routes 
were established from the scratch and implemented in 
late 2022.
Intervention or response: This work aims to analyse the 
changes in logistics component as a crucial stage in the 
diagnostics of Tuberculosis in Uzbekistan with specific 
focus on comparison of the differences in logistics of 
samples: test turnaround time (TAT), total number of 
diagnostic samples and diagnostic load before and after 
intervention.
Results/Impact: Around 70 specialists were taught to 
operate and support new delivery system. The retrospec-
tive and current data of sample delivery was collected 
and analysed for 6 laboratories in Fergana, Jizzak and 

Syrdarya oblast´ for period of year quarter. As a first 
results we observed 1,5-2 times increase in the number 
of delivered samples from primary suspects. Strikingly, 
TAT time for Jizzak laboratories improved from 2 weeks 
to 3 days representing biggest impact among the labs.
Conclusions: The introduction of “on schedule” and 
regular transportation system leads to increase in num-
ber of transported diagnostic samples as well as well in 
number of TB detection and to great improvement of 
TAT.

OA57-650-18 Promoting quality TB 
diagnosis through the implementation of 
an intervention package to strengthen the 
Zimbabwean TB diagnostic network 

H. Mutunzi,1 P. Nzombe,1 B. Murwira,2 P. Gatsi,1 
L. Havazvidi,1 M. Kuhudzayi,1 T. Sakubani,3 
E. Reisdorf,4 F. Kavenga,5 R. Simbi,6 M. Moore,4 
H. Chiguvare,7 1Infectious Disease Detection & 
Surveillance, Health, Harare, Zimbabwe, 2Infectious Disease 
Detection & Surveillance, Health, Bulawayo, Zimbabwe, 
3Ministry of Health & Child Care, Health, Harare, 
Zimbabwe, 4Infectious Disease Detection & Surveillance, 
Health, Rockville, MD, United States of America, 5Ministry 
of Health & Child Care, TB Program, Harare, Zimbabwe, 
6Ministry of Health & Child Care, Laboratory Services, 
Harare, Zimbabwe, 7United States Agency for International 
Development, Zimbabwe, Health, Harare, Zimbabwe. 
e-mail: Hebert.Mutunzi@icf.com

Background and challenges to implementation:  In 2017, 
Zimbabwe adopted GeneXpert as the initial test for 
tuberculosis (TB) and by 2019, had installed 140 Gen-
eXpert instruments. However, in 2019, the capacity to 
continue using GeneXpert was threatened by a lapse in 
service and maintenance of the instruments, resulting in 
120 of the 560 modules breaking down. This delayed the 
return of laboratory results, causing delays in patient 
care. The USAID-funded Infectious Disease Detection 
and Surveillance (IDDS) project implemented an inter-
vention package at all GeneXpert sites. We present the 
trends in TB notifications resulting from this interven-
tion package.
Intervention or response:  The IDDS supported a three-
pronged intervention package consisting of revision and 
development of key TB diagnostic network documents, 
which are the national TB algorithm, TB diagnostic 
network supportive supervision guide, and checklist, as 
well as the GeneXpert multiplexing module. The second 
component of the package comprised of training a team 
of national supervisors on these documents and sup-
porting them to conduct mentorship sessions at the di-
agnostic sites. The last component provided a platform 
for collaboration between the equipment service pro-
vider and connectivity solution provider to monitor the 
number of non-functional modules and their immediate 
repair within set indicators. The intervention package 
was implemented from April 2020 to April 2022.
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Results/Impact: The country recorded an increase in 
the proportion of pulmonary TB patients with bacterio-
logical confirmation from 56% (11,760/21,000) in 2019 
to approximately 61.5% (10,043/16,320) in 2021. 
This increase can be attributed in no small part to the 
increased access to functional GeneXpert instruments, 
because the number of functional modules increased 
along with the ability of health care workers to provide 
quality TB testing services.
Conclusions: A holistic model for diagnostic strengthen-
ing - supporting development of key documents, train-
ing of health workers and prompt response to equip-
ment breakdown – resulted in greater system improve-
ments than any individual intervention.

OA57-651-18 A multi-stakeholder,  
diagnostic network-informed, roll-out 
of TrueNat MTB RIF assay: the Kenyan 
experience 

K. Muimi,1 C. Githinji,2 S. Macharia,3 N. Ezati,2 
L. Mugambi-Nyaboga,1 J. Tonui,2 B. Mungai,1 
R. Kiplimo,4 N. Mukiri,5 A. Njoroge,6 J. Okari,2 
P. Wekesa,1 1Center for Health Solution-Kenya, 
Care and treatment, Nairobi, Kenya, 2National 
TB Program, Diagnostics, Nairobi, Kenya, 3National TB 
Program, Care and Treatment, Nairobi, Kenya, 
4National TB Program, Monitoring and Evaluation, 
Nairobi, Kenya, 5National TB Reference Laboratory, 
Laboratory, Nairobi, Kenya, 6Kenyatta National 
Hospital, Research and Programs, Nairobi, Kenya. 
e-mail: kmuimi@chskenya.org

Background: The rollout process of novel Tuberculo-
sis diagnostic assays is a complex multi-staged process, 
requiring collaboration of multiple stakeholders. The 
Division of National Tuberculosis, Leprosy and Lung 
Disease Program (DNTLD-P) collaborated with United 
States Agency for International Development and Stop-
TB Partnership to roll out the new TB diagnostic tools 
project. DNTLD-P, Center for Health Solution-Kenya, 
and other partners collaborated to oversee implementa-
tion. We document the processes and lessons learned in 
Kenya’s Truenat MTB/RIF assay rollout.
Design/Methods: A joint implementation work plan 
was co-created with DNTLD-P and stakeholders in 
2022. Identification of Health facilities to place the 38 
devices was conducted riding on the diagnostic network 
optimization model. Capacity assessments for identi-
fied sites followed. Training materials were reviewed 
and a cascaded training model from program manag-
ers to end-users conducted. The Truenat devices were 
installed, a super-user and end user were paired for own-
ership and mentorship, and routine monthly superuser 
mentorships conducted. 
Other support included technical assistance, rollout of 
an online data reporting system, quarterly equipment 
service by the in-country Molbio agent, and implemen-
tation monitoring.

Results: For 38 machines, 3.4% (146/4263) sites were 
identified through a deterministic optimization model, 
55% (80/146) identified labs were assessed for capacity, 
75% (60/80) met the criteria, and 37 were prioritized for 
placement. One device was placed at the NTRL. Train-
ings were conducted using a cascaded model: 40 na-
tional officers for buy-in, 47 Laboratory Coordinators 
as Trainers, 33 superusers for technical support, and 77 
end-users for testing. Over the period July 2022 to Feb-
ruary 2023, 21,350 valid tests have been conducted, 2230 
(10%) MTB detected, 49/2230 (2.2%) Rifampicin Re-
sistant cases, Truelab error rate 293/21,350 (1.4%), Rif 
detection error rate 22/2230 (1%), and indeterminate 
results 515/2230 (23%).
Conclusions: Meaningful partner collaboration and in-
formed assessments are critical to the successful imple-
mentation and rollout of novel TB molecular diagnostic 
tools.

OA57-652-18 Impact of using  
WHO-recommended rapid molecular 
diagnostics in a mobile fashion for 
community active case-finding interventions: 
the KNCV Nigeria experience 

N. Nwokoye,1 Z. Mangoro,1 I. Anaedobe,1 
M. Umoren,1 C. Ogbudebe,1 S. Balogun,1 A. Babayi,1 
D. Nongo,2 R. Eneogu,3 A. Ihesie,3 O. Oyaleran,3 
B. Odume,1 1KNCV Nigeria, Technical, Abuja, Nigeria, 
2USAID Nigeria, HIV/AIDS and TB Office, Abuja, Nigeria, 
3USAID Nigeria, Technical, Abuja, Nigeria. 
e-mail: nnwokoye@kncvnigeria.org

Background and challenges to implementation: WHO 
recommends that Tuberculosis Program transition from 
microscopy as the initial TB diagnostic test to rapid mo-
lecular diagnostics because such tools have the potential 
to provide accurate and quick results. Nigeria is known 
for facility-based TB testing where samples from com-
munities are moved to stationary laboratories in the fa-
cilities for testing. 
Sample transportation challenges and delays in result 
retrieval prompted KNCV Nigeria to initiate mobile 
TB testing for active case finding in communities using 
rapid molecular diagnostics such as TB LAMP and Tru-
enat. We sought to evaluate the impact of the interven-
tion on TB case finding.
Intervention or response: A total of 2 Truenat and 2 TB 
LAMP platforms were deployed for mobile TB testing 
in hard-to-reach communities between September 2022 
and March 2023. Communities visited were selected 
using TB hot spot analytics. Same-day testing was 
done after screening with a WHO symptom checklist 
and portable digital X-ray (PDX) with artificial intel-
ligence.
Results/Impact: : A total of 2285 (8%) presumptive were 
identified from 28,263 individuals screened. The number 
of TB cases detected after evaluating 2275 presumptive 
clients was 556 (24%). Fifty-eight percent of the cases 
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(324) were bacteriologically diagnosed while 42% (232) 
were diagnosed clinically. From the bacteriologically di-
agnosed cases, TB LAMP detected 204 TB cases out of 
1164 samples tested with the platforms while Truenat 
detected 120 cases out of 1111 samples tested with tru-
enat machines. TB yield recorded with TB LAMP and 
Truenat were 18% and 11% respectively.
Conclusions: The high proportion of bacteriologically 
diagnosed cases recorded in this intervention demon-
strated the ability of the rapid molecular platforms to 
perform optimally even outside the laboratory setting. 
The high TB yield showed the usefulness of combining 
PDX and rapid diagnostics for TB screening and testing 
in communities.

OA57-653-18 “I need not had to loss my 
wage to get tested for TB”: an experience 
from a pilot project implemented in an 
industrial population in Telangana, India 

V. Panibatla,1 R. Dasari,1 B. Maryala,1 
E.B. Yendluri,1 G. Rajeshwari,2 J. Sangawar,2 
V.P. Dugyala,2 R. Adepu,2 1TB Alert India, Programs, 
Hyderabad, India, 2National TB Elimination Program, 
Programs, Hyderabad, India. 
e-mail: vikass@tbalertindia.org

Background and challenges to implementation: Innova-
tions which reach to TB vulnerable population are key 
to strengthen India’s fight for TB Elimination. Industrial 
workers are one of the vulnerable groups to whom ac-
cess to information, testing & treatment are difficult 
due to their work timings (long working hours, same as 
health facilities), nature of work, and poor health seek-
ing behavior. 
In order to make innovation access to them TB Alert In-
dia (TBAI) with funding support from Stop TB Partner-
ship in coordination with NTEP (National TB Elimina-
tion Program) District TB Officer (DTO) piloted chest 
x-ray camps using an Artificial Intelligence (AI) enabled 
hand held portable X-ray machine.
Intervention or response: Two Blocks of Sangareddy dis-
trict in Telangana are industrial belts with people from 
nearby villages as work force. X-ray camps were orga-
nized at time (early morning or late evening) and places 
(centre point) where maximum industrial worker can 
get benefited. People attending the camp were sensitized 
about TB and purpose of the camp before subjecting to 
the X-ray. AI segregated the X-rays with presumptive TB 
persons immediately. These people were counseled and 
further testing and treatment initiation was facilitated 
within 2 days.
Results/Impact: 32 X Ray Camps conducted in 6 
months period. 2021 individuals were screened and un-
dergone chest x ray, 598 were found suggestive of TB 
and 140 were bacteriologically confirmed. This resulted 
in reaching an additional notification of 199 new TB pa-
tients in the year 2021-22. One of the industrial workers 

who benefitted from the project said “Complete diagno-
sis was completed and treatment was initiated in just 2 
days. I had to take only one day leave”
Conclusions: Scaling up X Ray services as a primary tool 
for TB testing can be considered for industrial workers 
considering the challenges and constraints they have in 
access

OA58 Progress in TB case finding 

OA58-654-18 Adapting active case-finding 
using “hybrid” approaches in Vietnam: 
outreach and linkage to facilities increases  
TB screening 

L.G. Hoang,1 H.T.T. Nguyen,1 L.V. Quach,1 M.H. Pham,2 
H.T.T. Truong,3 C.V. Nguyen,3 H.B. Nguyen,3 B.T. 
Nguyen,1 V. Lebrun,1 H.T. Mai,1 1FHI 360, Asia Pacific 
Regional Office, Hanoi, Viet Nam, 2USAID, Office of Health, 
Hanoi, Viet Nam, 3Vietnam National Tuberculosis Program, 
National Lung Hospital, Hanoi, Viet Nam. 
e-mail: hlinh@fhi360.org

Background and challenges to implementation: In Viet-
nam, active case finding (ACF) campaigns target house-
hold contacts (HHCs) of people living with TB and oth-
er vulnerable groups, prioritizing high-burden districts 
for ACF once per year. Additional strategies are needed 
to screen HHCs and key and vulnerable populations 
(KVPs) year-round.
Intervention or response: We developed hybrid ACF ap-
proaches to actively reach HHCs and KVPs, integrating 
screening at health facilities. To reach HHCs, TB staff 
conduct systematic, timely contact investigation for 
each new TB diagnosis and people diagnosed in the last 
24 months, constituting another avenue to reach people 
missed by ACF campaigns. Other KVPs are reached ac-
tively through promotion of an online screening tool 
that provides referrals. Criteria for referral include hav-
ing a chronic disease, ≥60 years, smoker, alcohol use dis-
order, undernourishment, history of TB treatment and/
or having TB symptoms.
Results/Impact: In 2022, eight community campaigns 
were held in four provinces; hybrid approaches were 
rolled out in 36 facilities in seven provinces. Commu-
nity campaigns screened 3,879 HHCs with CXR while 
hybrid ACF screened 7,113 HHCs with higher TB detec-
tion yield (1293 versus 696/100,000 CXR). Campaigns 
screened 24,542 KVPs with CXR, resulting in 438 diag-
nosed with TB (yield: 1785/100,000 CXR). Out of 2,553 
online screening users who completed hybrid screening, 
227 were diagnosed with TB (yield: 8892/100,000 CXR). 
Rates of TB-presumptive CXR and Xpert positivity 
among KVPs were significantly higher for hybrid ACF 
compared to community campaigns.
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Conclusions: Traditional ACF and hybrid approaches 
complement each other, while expanding ACF contrib-
utes to a more resilient TB system. Community cam-
paigns bring TB screening closer to people, but hybrid 
approaches diagnosed an additional 319 people with TB 
using existing resources. While fewer KVPs are screened 
through hybrid ACF, yield among KVPs who completed 
a referral from online screening is five times ACF yield 
among KVPs and 51 times the national incidence rate of 
173/100,000.

OA58-655-18 Active TB screening in 
transgender populations 

D.V. Puma Abarca,1 C.A.M. Valencia García,1 
C.M. Rodríguez Flores,2 J.E. Peinado Rodríguez,3 
M.A. Tovar Huamani,4 L.W. Lecca Garcia,5 1Socios 
En Salud Sucursal Perú, Tuberculosis (TB) Program, Lima, 
Peru, 2Socios En Salud Sucursal Perú, VIH Program, 
Lima, Peru, 3Socios En Salud Sucursal Peru, Program 
Management Direction, Lima, Peru, 4Socios En Salud 
Sucursal Peru, Health Services Direction, Lima, Peru, 
5Socios En Salud Sucursal Perú, Direction, Lima, Peru. 
e-mail: dpuma_ses@pih.org

Background and challenges to implementation: Trans-
gender women are a vulnerable population due to dif-
ficulties in accessing health services, stigmatization, and 
the presence of other comorbidities. Socios En Salud 
has added strategies to its active TB screening program 
to offer TB screening to the transgender population in 
Lima.
Intervention or response: In July 2022, we implemented 
two strategies for active TB screening in Lima’s trans-
gender population. Urban mobile brigades included 

transgender individuals who visited sex venues and col-
lected sputum samples for molecular testing with Xpert 
MTB/RIF Ultra. We also brought a portable X-ray 
machine equipped with automated screening software 
(Cad4TB) to areas where the transgender population 
lived and requested a sputum sample for molecular test-
ing from people with abnormal x-ray results. Individu-
als diagnosed with TB were linked to treatment at public 
health facilities.
Results/Impact: During the first 8 months of implemen-
tation, we carried out 33 mobile brigades and 11 porta-
ble X-ray interventions. Of the 361 transgender persons 
approached by mobile brigades, 342 (95%) left a spu-
tum sample, among whom 10 (2.9%) persons affected 
by TB were diagnosed. Among 111 transgender women 
approached by the portable X-ray team, 110 (99%) were 
evaluated. Abnormal x-rays results were detected for 34 
(30%) individuals, of whom 33 (99%) were evaluated 
with sputum testing. Four individuals (3.6% of those 
screened by radiography) were diagnosed with TB. In 
total, 12 (86%) of the 14 individuals diagnosed with TB 
started treatment.
Conclusions: Both screening strategies diagnosed TB in 
about 3% of the transgender people evaluated, which is 
more than 10 times the estimated incidence in Peru (130 
per 100,000). It is important to implement active TB 
case-finding in this population using strategies adapted 
to this vulnerable population.

Setting Population Outreach Screened with 
CXR

# TB-
presumptive 

CXR

% TB 
presumptive 

CXR/Screened 
with CXR

Tested with 
Xpert

TB Diagnosed 
(All forms) % TB Positive Yield per 

100,000 CXR

Community ACF

(8 campaigns)

Household 
contacts*

Contact investigation 
and direct invitation

3,879 266 6.9% 358 27 7.0% 696

TB key and 
vulnerable 

populations†

Mass media 
communication, listing 

and direct invitation 
for people with chronic 

disease

24,542 3,936 16.0% 4,023 438 9.6% 1,785

Total 28,421 4,202 14.8% 4,381 465 9.4% 1,636

Facility/Hybrid 
ACF

(36 district health 
facilities)

Household 
contacts

Contact investigation 
and direct invitation

7,113 1,358 19.1% 1,416 92 6.1% 1,293

TB key and 
vulnerable 

populations

Online screening 
promoted by QR code

2,553 1,061 41.6% 1,047 227 20.6% 8,892

Total 9,666 2,419 25.0% 2,463 319 12.3% 3,300

* Defined as living at the same house with the index patient or living for the preceding 3 months (either slept in the same house at least one night per week or spent more than 1 hour in 
the house at least 5 days per week). Index patients have pulmonary DS or DR-TB with or without bacteriological confirmation within 2 years prior to campaign
†Criteria for referral include having a chronic disease, ≤60 years, smoker, alcohol use disorder, undernourishment, history of TB treatment and/or having TB symptoms

OA58-654-18 Table Case finding results from ACF and hybrid ACF approaches in 7 provinces of  Vietnam, Jan-Dec 
2022.
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OA58-656-18 Evaluation of active TB  
case-finding among special populations in 
Bauchi State, Nigeria 

S. Gande,1 A. Babayi,2 C. Ogbudebe,1 J. Emefieh,1 
B. Odume,3 O. Chukwuogo,3 1KNCV Nigeria, 
Strategic Information, Abuja, Nigeria, 2KNCV 
Nigeria, Strategic Information/Programs, Abuja, Nigeria, 
3KNCV Nigeria, Programs/SI, Abuja, Nigeria. 
e-mail: sgande@kncvnigeria.org

Background and challenges to implementation: Migrat-
ing populations such as Nomads usually have difficul-
ties accessing health care due to travelling from place to 
place in search of healthy pasture for their cattle. 
Studies have shown increased morbidity and mortality 
among these groups and interventions to actively find 
TB cases among such is strongly recommended.
Intervention or response: KNCV TB LON 1 and 2 has 
continued to implement active TB case-finding among 
special populations in Bauchi state. The Jana Founda-
tion, which is a community Based organization (CBO) 
has been contracted to Screen, identify presumptive and 
link them to health centers where they are further eval-
uated for TB using trained ad hoc staff. These ad hoc 
staff are also saddled with the responsibility of identify-
ing where these special populations reside within a given 
period since they are a migrating population. 
This intervention kicked-off in 2020 and has been ongo-
ing to date. For the purpose of this intervention data 
was extracted from the KNCV DHIS and analyzed using 
excel from January to December 2022.
Results/Impact: From January – December 2022 a total 
of 12,322 clients screened for TB of which 419 (33%) 
were presumed to have signs and symptoms of TB. Pre-
sumptive TB cases who were successfully evaluated were 
3,895 (95%) while clinically diagnosed patients were 58 
(27%). 
Total number of TB cases diagnosed were 212 (5%) 
among those diagnosed, Childhood TB cases were 11 
(5%) while those started on treatment and notified were 
208(13%). 
Due to the unstable nature of the nomadic settings and 
changing seasons, TB case notification fluctuates.

Fig 1. Showing TB yield among Nomadic group in 
Bauchi state - Jan-Dec 2022.

Conclusions: Since large-scale interventions in vulner-
able populations can improve TB case detection, it is ad-
vised to expand such innovations to achieve higher yield 
in TB case-findings.

OA58-657-18 Local TB Response Project  
in Mozambique: great progress in TB  
case-finding and treatment initiation 

A. Abdula,1 A. Baptista,1 A. Mugunhe,2 B. Jose,3 
H. Hallstrom,4 P. Zindoga,5 1ADPP, LTBR, Maputo, 
Mozambique, 2FHI360, LTBR, Maputo, Mozambique, 
3MoH, NTP, Maputo, Mozambique, 4ADPP, Partnership, 
Maputo, Mozambique, 5USAID, TB, Maputo, Mozambique. 
e-mail: algycassamo@gmail.com

Background and challenges to implementation: Mo-
zambique is one of the high-burden countries for drug 
susceptible (DS) TB, drug resistant (DR) TB and HIV/
TB. People to People Development Agency (ADPP) is 
implementing United States Agency for International 
Development (USAID) Local TB Response (LTBR) Proj-
ect in 50 districts across 4 provinces: Nampula, Zambe-
zia, Sofala and Tete, covering 13 million people. Despite 
progress, challenges remaining include limited access to 
TB information, TB diagnosis and treatment services, 
long distances to health facilities, poor roads and cli-
mate changes with several floods and storms. 
These challenges along with stigma, discrimination, hu-
man rights issues and related social and economic barri-
ers lead to missed opportunities to find people with TB, 
contact screening and treatment completion.
Intervention or response: LTBR engaged 800 well trained 
and equipped community activists to deliver a compre-
hensive TB package of services under Community Based 
(CB) DOT and DOTS Plus that includes TB education, 
TB screening, referrals to health facilities for diagnosis, 
treatment follow up, contact screening and provision of 
Tuberculosis Preventive Therapy (TPT) within the com-
munity through implementation of home visits, month-
ly mobile clinics, screening in prisons and FAST strategy 
in primary health facilities.
Results/Impact: From January to December 2022, LTBR 
reached 1.846.554 people with TB messages and screen-
ing activities. 9% (162.671/1.846.554) were people with 
signs or symptoms consistent with TB and 96% of them 
were tested for TB (141.169/147.368). 19% (27,492) had 
TB all forms (AF); of these 47% were bacteriologically 
confirmed (BC) TB. Among people with bacteriologi-
cally confirmed TB, 52% had GeneXpert positive results 
and 99% started treatment under CB DOTS.
Conclusions: In 2022, LTBR community activities con-
tributed 55% of all TB cases notified in the 50 districts, 
46% across the four targeted provinces and 25% of all 
cases notified nationally. This highlights the high-impact 
role of community interventions in strengthening na-
tional TB response.



S548 Oral abstract sessions,  Saturday,  18  November

OA58-658-18 Targeted community TB  
active case-finding through self-screening 
using automated machines for TB screening 
in Nairobi, Kenya 

M. Maloba,1 B. Ulo,2 C. Mwamsidu,2 E. Mueni,3 
1Sema Limited, Project Management, Nairobi, 
Kenya, 2Amref Health Africa, Global Fund TB 
Project, Nairobi, Kenya, 3Nairobi County, County 
Health Department, Nairobi, Kenya. 
e-mail: mauloba@gmail.com

Background and challenges to implementation: The 
Kenya National Tuberculosis (TB) Prevalence survey 
(2016) found that 40% of the country’s estimated peo-
ple with TB are missed and 67% of the people with TB 
symptoms in the community did not seek care. TB bur-
den was higher in urban areas where a huge population 
lives in informal settlements. These findings called for 
investment in innovative community TB activities that 
encourage early care seeking for symptoms. Amref un-
der the Global Fund TB project supported community 
initiatives dubbed Kenya Innovation Challenge Fund 
(KIC-TB) where organizations developed and imple-
mented innovative ways to find missing people with TB.
Intervention or response: Sema limited implemented 
interventions using Automated TB Self-Screening Ma-
chines (ATSM) in 4 TB zones in Nairobi from July 2019 
to date. The project targeted the urban poor with sites 
conveniently located in places with high human traffic 
to enable the public screen for TB. The ATSM manned 
by Community Health Volunteers (CHV), offers guided 
symptom screening for TB. Those found presumptive 
for TB provided sputum samples onsite or were further 
evaluated by a clinician. Individuals diagnosed with TB 
were linked to care and managed as per the national TB 
guidelines.

Year 2020 2021 2022

Subcounty
Subcounty 
Case Noti-

fication

Sema Case 
Contribu-

tion

Subcounty 
Case Noti-

fication

Sema Case 
Contribu-

tion

Subcounty 
Case Noti-

fication

Sema Case 
Contribu-

tion

Makadara 329 22 355 19 458 29

Starehe 697 57 695 75 841 160

Kibra 237 46 182 38 288 68

Kamukunji 336 16 384 24 565 38

Total 1599 141 1616 156 2152 295

Annual % 
Contribution 9% 10% 14%

Results/Impact: A total of 161,930 clients were screened 
and 32,047 (20%) identified as presumptive for TB. 
13,262 people were investigated for TB and 657 TB cases 
(541(82%) bacteriologically confirmed and 116 (18%) 
clinically diagnosed) were identified. The Number Need-
ed to Screen (NNS) was 246. The annual percentage con-
tribution to TB case finding in the four TB zones 2020 to 
2022 was 9%, 10% and 14% respectively.

Conclusions: ATSM has improved community TB case 
identification through self-screening and diagnosis at 
clients’ convenience. This demonstrates that bringing 
health services closer to the people is a key strategy to 
finding the missing TB cases.

OA58-659-18 Expanded contact 
investigation into household contacts of 
non-bacteriologically confirmed cases in 
yogyakarta Province, Indonesia 

B. Nababan,1 R. Triasih,1,2 D. Melati,1 J.S. Kaku,1 
E.S. Rahayu,3 S.C. Dewi,4 R. Nuryati,5 S.A. Susila,6 
A. Hidayat,1 P. du Cros,7 G. Chan,7 1Universitas Gadjah 
Mada, Yogyakarta, Center for Tropical Medicine, 
Faculty of Medicine, Public Health and Nursing, Sleman, 
Indonesia, 2Universitas Gadjah Mada / Dr. Sardjito Hospital, 
Department of Pediatric, Faculty of Medicine, Public Health 
and Nursing, Sleman, Indonesia, 3District Health Office, 
Disease Prevention and Control Department, Yogyakarta, 
Indonesia, 4District Health Office, Disease Prevention and 
Control department, Yogyakarta, Indonesia, 5District 
Health Office, Disease Prevention and Control Department, 
Kulon Progo, Indonesia, 6District Health Office, Disease 
Prevention and Control Department, Sleman, Indonesia, 
7Burnet Institute, TB Elimination and Implementation 
Science Working Group, Melbourne, Australia. 
e-mail: bettynababan2014@gmail.com

Background and challenges to implementation: The 
World Health Organization (WHO) recommends con-
tact investigation of household contacts (HHC) of bac-
teriologically confirmed tuberculosis (TB) cases. Non-
bacteriologically confirmed TB patients are also poten-
tial to transmit the disease. 
We compared the yield of TB disease between HHC of 
bacteriologically confirmed TB cases and non-bacterio-
logically confirmed.
Intervention or response: We investigated HHC of all 
ages of bacteriologically and non-bacteriologically con-
firmed cases registered in 2018-2022 in three districts in 
Yogyakarta province. A TB nurse conducted home vis-
its, screened for symptoms and performed tuberculin 
skin tests (TST) for symptomatic children and referred 
all contacts aged over five years and symptomatic chil-
dren under five years for chest X-ray screening. 
Sputum was collected for Xpert MTB/RIF examination 
if the contact had TB symptoms or the CXR suggestive 
TB. TB diagnosis was made by doctors in health facili-
ties and reviewed with a pulmonologist.
Results/Impact: Of 2738 total index cases with 8132 
HHC registered, We conducted symptom screening 
on 3160 HHC of 1243 index cases with non-bacteri-
ologically confirmed cases. 2564(81%) contacts were 
screened with CXR, 385(12%) had presumptive TB, and 
24 (0.8%) were diagnosed with TB. 
There were 8 (0,3%) bacteriologically confirmed diag-
noses, including one case of DR-TB. Of 1495 bacterio-
logically confirmed index cases, We screened symptoms 
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to 4541 contacts and 3823 (83%) were screened with 
CXR, 801(18%) had presumptive TB and 124 (2.7%) 
were diagnosed with TB. Among contacts of non-bac-
teriologically confirmed cases, the number needed to 
screen (NNS) was 132 for all forms of TB and 395 for 
bacteriologically-confirmed TB. The equivalent NNS 
for contacts of bacteriologically-confirmed cases is 37 
and 227.
Conclusions: Despite, lower yield, TB cases were still 
found among contacts of non-bacteriologically con-
firmed cases, and importantly this included one DR-TB 
case. It is therefore important to investigate all index 
cases as resources permit.

OA58-660-18 Scaling up innovative and 
integrated mobile TB screening services 
to improve active case-finding among key 
and vulnerable populations: programme 
implementation experience in Malawi 
M. Mmanga,1 J. Mpunga,1 T. Mwenyenkulu,1 
B. Shigut,1 K. Mbendera,1 1National TB and Leprosy 
Elimination Program, Preventive Health, Lilongwe, Malawi. 
e-mail: mmangamadalitso@gmail.com

Background and challenges to implementation: The 
COVID-19 pandemic has reversed years of progress in 
providing essential TB services and reducing the TB dis-
ease burden (Global TB report, 2022). Global TB targets 
are mostly off-track, although there are some countries 
and regional success stories like the case of Malawi. 
This informed the program to go beyond passive TB 
case finding, rather embarking on systematic TB screen-
ing by use of Mobile Diagnostic units (MDUs) as a key 
strategy in finding missing TB cases among the key and 
vulnerable populations(KPs).
Intervention or response: In the year 2022, urban poor 
communities, healthcare workers, ART clients, outpa-
tient department attendees(OPD), internally displaced 
people, refugees, prison staff and inmates were reached 
by seven MDUs equipped with GeneXpert and digital 
X-rays. 
In particular, the MDUs targeted healthcare facilities 
that do not have X-rays and GeneXpert for screening 
and diagnosis. 
All mentioned groups were screened using symptoms 
and chest X-ray (CXR), those found with one or more 
cardinal sign(s) of TB and abnormal CXR had to un-
dergo a GeneXpert test to confirm the diagnosis.
Results/Impact: Intervention data shows that a total of 
105,008(Table 1) clients were screened for active TB, of 
which 7.5% (7,917) were identified as TB presumptive. 
Among the presumptive, 1,438 TB cases were notified 
presenting a significant overall yield of 1369/100K. All 
notified TB cases were referred and initiated on treat-
ment (100%). A significantly high yield was among the 
OPD attendees (2,370/100,000) and has the low number 
needed to screen (NNS 42) to get one case. 

Furthermore, results have revealed low yield among 
prison staff regardless of prison inmates having some 
form of TB(523/100K).

Table 1. Screening outcomes among high-risk 
populations.

Conclusions: The targeted intervention of systematic 
TB screening using a combination of symptoms and 
CXR screening is an effective supplementary strategy 
to find people with active TB, and scaling up will sig-
nificantly improve case notification among the key and 
vulnerable populations.

OA58-661-18 Comprehensive  
counselling of TB patients is the key  
to high-quality TB case management  
in the Kyrgyz Republic 

A. Kadyralieva,1 S. Huffman,1 R. Cholurova,1 
A. Ibraimova,1 D. Rogers,2 G. Ibraeva,3 M. Ablezova,3 
A. Danshina,3 A. Kadyrov,4 K. Basova,1 1JSI, USAID 
Cure Tuberculosis Project, Bishkek, Kyrgyzstan, 2JSI, 
USAID Cure Tuberculosis Project, Boston, United States 
of America, 3PIL Research Company, USAID Cure 
Tuberculosis Project, Bishkek, Kyrgyzstan, 4National 
Tuberculosis Center, NTP, Bishkek, Kyrgyzstan. 
e-mail: rakhat_cholurova@kg.jsi.com

Background: A national health facility survey using 
Quality of TB Services Assessment (QTSA) methodolo-
gy was implemented January-April 2021 in Kyrgyzstan. 
Findings show low treatment adherence leads to subop-
timal outcomes; high proportions of lost-to-follow-up, 
death and treatment failure. 
Provider and patient data triangulation provided in-
sights into the content and quality of patient counseling 
and demonstrated the need for strengthened patient-
centered case management including targeting of mes-
sages to specific patient barriers to care.
Design/Methods: A total 350 provider and 740 TB pa-
tient interviews were conducted in 258 facilities random-
ly selected using cluster sampling in seven Kyrgyzstan 
regions, assessing provider-patient interaction; patient 
counseling; attitudes, concerns, and patient experience 
during case management. 
Statistical analysis was conducted by facility type/level 
and location (region, rural/urban).



S550 Oral abstract sessions,  Saturday,  18  November

Results: Healthcare workers mostly discuss general TB 
messages without identifying and addressing specific 
barriers most likely to impact individual treatment ad-
herence. Only one-third of providers discuss treatment 
status or progress (32%), the need for a treatment sup-
porter (30%), or treatment support options (36%). 
Slightly more discuss individual barriers (transporta-
tion, facility distance, treatment cost, family situation, 
disability, etc.) (41%); sources of support (family, social, 
financial) (45%); ability to follow treatment plan (49%); 
or patient’s beliefs about curability (51%).
Discrepancies between the information providers 
report they cover during counseling versus what 
patients confirm was covered include precisely those 
messages most likely to impact treatment adherence: 
the importance of adherence and completing treatment, 
curability, length of treatment, and side effects.

Figure. Comparison of  provider and patient reports 
(unprompted) on information covered during 
counseling, from largest difference to lowest (N=350 
providers; N=740 patients) (%).

Conclusions: TB patient counseling must promote pa-
tient-centered case management by addressing individ-
ual barriers most likely to impact treatment adherence. 
Patients more involved in the treatment process have a 
better understanding and ownership of the treatment 
process; thus, options for community-based treatment 
support should be improved. Health providers’ interper-
sonal counseling skills should be improved, and counsel-
ing should be paired with better provision of informa-
tional materials for patients.

OA58-662-18 Factors associated with  
non-completion of TB examination through 
contact person investigation in Kyrgyzstan 

S. Temirbekov,1 E. Dzhumaliev,1 R. Cholurova,2 
A. Ibraimova,2 E. Topcuoglu,3 M. Djibuti,4 
A. Kadyrov,5 D. Otorbaeva,6 S. Abdykadyrov,6 
C. Kamarli,7 1University Research Co., LLC (URC), 
USAID Cure Tuberculosis Project, Bishkek, Kyrgyzstan, 
2John Snow International, USAID Cure Tuberculosis 
Project, Bishkek, Kyrgyzstan, 3University Research Co., 
LLC (URC), Asia/MENA, Izmir, Turkey, 4University 
Research Co., LLC (URC), USAID Cure Tuberculosis 
Project, Rotterdam, Netherlands, 5Ministry of Health 
of the Kyrgyz Republic, National Tuberculosis Center, 
Bishkek, Kyrgyzstan, 6Ministry of Health of the Kyrgyz 
Republic, Department of Disease Prevention and 
Sanitarian, Epidemiology Service, Bishkek, Kyrgyzstan, 
7U.S. Agency for International Development, Health 
and Education Office, Bishkek, Kyrgyzstan. 
e-mail: stemirbekov@urc-chs.com

Background and challenges to implementation: The 
Kyrgyz Republic has a high TB burden, with an estimat-
ed TB incidence of 130 per 100,000 people according to 
the WHO. The incidence of active TB among contact 
persons is 1.6%, which is suboptimal.
Intervention or response: In 2021-2022, the USAID 
Cure Tuberculosis project, JSI led in partnership with 
URC, conducted a pilot to enhance TB contact investi-
gation (CI). The pilot was implemented in 12 primary 
health care (PHC) facilities in Naryn, Batken, and Chui 
oblasts. 
Interventions included updating CI protocols to require 
in-person visits, revising TB screening at PHC level, and 
developing reporting forms. TB contact persons were 
defined as household and close contacts (8+ hours in-
doors) and diagnosed TB testing (clinical exam, x-ray, 
sputum analysis with cough manifestation for adults; 
Tuberculin skin test for children <14 years).
Results/Impact: Over 24 months, 2,947 TB contact per-
sons were notified. The mean age was 27.8 years; 53.1% 
females; 10.2% had cough; 0.7% had TB previously; 
0.4% had fever; 0.2% had noticeable weight loss; 2.5% 
had comorbidities; and 4.5% were active smokers. 
Among TB contact persons, 1,275 (43.3%) underwent 
diagnostic testing with 5.2% diagnosed with active TB, 
three-fold over the national overage rate. Univariable lo-
gistic regression analysis determined factors associated 
with TB diagnostic exam completion among contact 
persons. 
Multivariable logistic regression estimated the adjusted 
associations by selecting the variables purposefully in 
the model. Variables in the model were selected based 
on statistical and epidemiological significance. 
Factors significantly associated with non-completion 
of TB diagnostic examination included younger age 
(adjusted OR [aOR] 1.042, 95%CI 1.038–1.046), be-
ing male (aOR 1.244, 95%CI 1.054–1.467), and lack of 
cough (aOR 2.235, 95%CI 1.710–2.921).
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Conclusions: Non-completion of TB diagnostic exami-
nation is common among TB contact persons, high-
lighting a need to enhance targeted interventions at 
PHC level, particularly among younger people, males, 
and/or without cough.

OA59 TB control: from diagnosis to 
treatment outcome 

OA59-663-18 Creating a global individual 
patient data platform for TB treatment,  
TB-IPD 

S.M. Fabiane,1 M. Rangaka,2 R. Goodall,3 
on behalf of the WHO/UCL TB-IPD Platform 
Team 1University College London / Institute of Clinical 
Trials and Methodology, MRC Clinical Trials Unit, London, 
United Kingdom of Great Britain and Northern Ireland, 
2University College London, MRC Clinical Trials 
Unit / Institute for Global Health, London, United 
Kingdom of Great Britain and Northern Ireland, 3University 
College London, MRC Clinical Trials Unit, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: l.rangaka@ucl.ac.uk

Background: In 2021, the WHO Global TB programme 
partnered with UCL to set up a new platform for ag-
gregating and sharing individual patient data (IPD) on 
tuberculosis (TB-IPD). By providing open access to re-
searchers worldwide, the aim is to stimulate TB research 
by encouraging and facilitating scientists to develop 
novel research proposals that make use of the data, ex-
panding the knowledge and understanding of TB glob-
ally, including informing future treatment guidelines. 
Here we describe the platform, our experience in begin-
ning this process of building the TB-IPD platform and 
our plans for onward data sharing.
Design/Methods: This project builds on two previous 
drug-resistant TB-IPD meta-analyses (Ahuja et. al, PloS 
Med 2012, Ahmad et. al, Lancet 2018) and data submit-
ted in 2021 to the latest WHO Guideline Development 
Group (GDG) meeting. New data will be gathered fol-
lowing WHO calls for data as well as direct offers from 
researchers. 
The governance of this project encompasses ethical and 
data protection requirements, legal agreements, proce-
dures for review and oversight, and the secure storage 
and handling of data.
The IPD is set up within the UCL Data Safe Haven com-
puting environment, which is designed for the secure 
storage, handling, and analysis of identifiable data. 
Summaries of each contributing dataset will be added 
to UCL’s Repository providing visibility for researchers 
planning to make data requests for analyses. Summaries 
of data within the TB-IPD are also available on the TB-
IPD website.

Results: We currently have 15000 records of participant 
data from 35 datasets. Data collected includes informa-
tion on demographics, TB disease, treatment and out-
comes, drug resistance.
Conclusions: Curating data from many different sources 
in an ethical, user-friendly, and secure way is not a trivial 
undertaking but will facilitate evidence-based studies of 
larger datasets than would otherwise be available.

OA59-664-18 Factors predicting mortality 
risk in adults with drug-susceptible TB on 
treatment in Ethiopia 

A.W. Tadesse,1 C.F. McQuaid,1 T. Abdurhman,2 
M. Sahile,2 D. Gadissa,2 A. Shiferaw,2 M. Belachew,2 
N. Yakob,2 A. Bedru,2 T. Letta,3 D. Jerene,4 
K.L. Fielding,1 1London School of Hygiene & Tropical 
Medicine, Department of Infectious Disease Epidemiology, 
London, United Kingdom of Great Britain and Northern 
Ireland, 2KNCV Tuberculosis Plus, Ethiopia, KNCV 
Tuberculosis Plus, Addis Ababa, Ethiopia, 3Ethiopian 
Ministry of Health, National TB Program, Addis Ababa, 
Ethiopia, 4KNCV Tuberculosis Plus, Netherlands, KNCV 
Tuberculosis Plus, The Hague, Netherlands. 
e-mail: amare.tadesse@lshtm.ac.uk

Background: Tuberculosis (TB) remains a global health 
problem with high morbidity and mortality rate. Evalu-
ating the period of TB treatment initiation and iden-
tifying risk factors for mortality could help formulate 
targeted interventions to improve TB care continuum 
which support the global End TB strategy. 
We analysed data from a cluster-randomised trial of 
digital adherence technologies and differentiated care in 
Ethiopia to assess risk factors for mortality during TB 
treatment.
Design/Methods: Data were obtained from a cohort of 
adult trial participants with drug-sensitive pulmonary 
TB, starting treatment between December 2020 and July 
2022. Using Poisson regression, we examined the mor-
tality rate and its association with socio-demographic, 
clinical variables, calendar period and time since treat-
ment start, based on lexis expansion.
Results: Among 4320 participants, the median age was 
30 years (interquartile range 24-40), 1744 (40.3%) were 
female and 541 (12.5%) were living with HIV of whom 
97% were on ART. 138/4320 (3.19%) died during TB 
treatment giving a mortality rate 7.1/100 person-years.
The risk factors for TB mortality included: age ≥ 50 
years (adjusted rate ratio (aRR): 7.13, 95% confidence 
interval (CI): 3.77–13.48) compared with age <25 years; 
living with HIV (aRR: 1.57, 95% CI: 1.03–2.38); clini-
cal (aRR: 1.50, 95% CI: 1.07–2.11) versus bacteriologi-
cal diagnosis; treatment started in July-September 2021 
(aRR: 2.16, 95% CI: 1.14–4.11) compared with July 
2022-February 2023; and the intensive (aRR: 2.25, 95% 
CI: 1.59–3.19) versus continuation phase of TB treat-
ment (Table).
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N (%) Deaths
Rate/100 
person-

year

Unadjusted RR 
(95% CI)1

Adjusted RR 
(95% CI)2

Sex
- Male
- Female

2576 (59.63%)
1744 (40.37%)

89
49

7.7
6.2

1
0.81 (0.57-1.15)

1
0.93 (0.66-1.33)

Age, 
years 

- < 25
- 25-29
- 30-39
- 40-49
- ≥ 50

1258 (28.89%)
877 (10.30%)
961 (22.25%)
557 (12.89%)
677 (15.67%)

12
19
27
28
52

2.1
4.7
6.2
11.2
17.5

1
2.26 (1.10-4.66)
2.97 (1.50-5.86)
5.35 (2.72-10.52)
8.34 (4.45-15.61)

1
2.21 (1.07-4.56)
2.69 (1.35-5.35)
4.50 (2.24-9.03)
7.13 (3.77-13.48)

HIV
Status3

- Negative
- Positive

3772 (87.46%)
541 (12.54%)

107
31

6.3
12.9

1
2.06 (1.38-3.07)

1
1.57 (1.03-2.38)

TB 
Diagno-
sis

- Bacteriological
- Clinical

2825 (65.39%)
1495 (34.61%)

71
67

5.5
9.9

1
1.80 (1.29-2.51)

1
1.50 (1.07-2.11)

Calendar 
period 

- Dec 2020 - Jun 2021
- Jul 2021 - Sep 2021
- Oct 2021 - Dec 2021
-Jan 2022 - Mar 2022
- Apr 2022 - Jun 2022
- Jul 2022 - Feb 2023

NA4

7
28
32
35
21
15

5.1
10.0
8.9
9.0
5.5
3.8

1.36 (0.55-3.33)
2.63 (1.41-4.93)
2.29 (1.24-4.23)
2.39 (1.30-4.37)
1.5 (0.75-2.81)

1

0.91 (0.36-2.27)
2.16 (1.14-4.11)
1.98 (1.06-3.68)
2.03 (1.10-3.75)
1.24 (0.63-2.42)

1

Time 
since 
starting 
treat-
ment

- intensive phase

- continuation phase
NA4

80

58

11.2

4.7

2.40 (1.71-3.47)
1

2.25 (1.59-3.19)
1

Notes: (1) Unadjusted rate ratio (RR) and 95% confidence intervals (CI) calculated using Poisson 
regression. (2) Adjusted rate ratio (aRR) and 95% confidence intervals (CI) calculated using Poisson 
regression. (3) HIV status at baseline, 97% of those persons with HIV were on ART and 3 participants 
had unknown HIV status. (4) Not applicable (NA). TB: Tuberculosis

Table.

Conclusions: Older age, HIV co-infection, clinical TB 
diagnosis, and being in intensive phase predicted higher 
mortality rates among adults with drug-sensitive pul-
monary TB suggesting the need to pay particular at-
tention to those with these risk factors. The association 
between calendar period and mortality warrants further 
examination of additional external factors such as CO-
VID-19 associated deaths.

OA59-665-18 Assessing the efficacy of  
TB regimens in the presence of treatment 
non-adherence: are intention-to-treat and 
per-protocol analyses fit for purpose? 

M. Dodd,1 K. Fielding,2 J. Carpenter,1 J. Thompson,2 
E. Williamson,1 D. Elbourne,1 1London School of Hygiene 
and Tropical Medicine, Department of Medical Statistics, 
London, United Kingdom of Great Britain and Northern 
Ireland, 2London School of Hygiene and Tropical Medicine, 
Department of Infectious Disease Epidemiology, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: matthew.dodd@lshtm.ac.uk

Background: Non-inferiority trials assessing novel tu-
berculosis (TB) regimens are often subject to treatment 
non-adherence, which has been associated with unfa-
vourable outcomes and can result in misleading esti-
mates of efficacy. 
The use of both intention-to-treat (ITT) and per-proto-
col (PP) analyses has been advocated in such studies, yet 
these approaches are not guaranteed to be unbiased in 
the presence of differential non-adherence between trial 
arms.

Design/Methods: The REMoxTB trial evaluated two 
4-month experimental regimens (one isoniazid- and one 
ethambutol-based) compared with a standard 6-month 
control regimen for drug-susceptible TB. 
We conducted a simulation study based on REMoxTB 
to assess the performance of statistical methods that ac-
count for treatment non-adherence in non-inferiority 
trials. 
Statistical methods included: ITT, PP, adjustment for 
observed adherence, multiple imputation (imputing the 
outcomes of non-adherent participants as if they had 
been fully adherent), inverse-probability-of-treatment 
weighting (IPTW; upweighting the outcomes of fully 
adherent participants), and a doubly-robust estimator 
(combining properties of the imputation and IPTW 
methods).
Results: When non-adherence differed between trial 
arms, ITT and PP analyses often resulted in non-trivi-
al bias in the estimated treatment effect, which conse-
quently under- or over-inflated the type I error rate. 
Adjustment for observed adherence led to similar is-
sues, whereas the multiple imputation, IPTW and dou-
bly-robust approaches were able to correct bias in the 
estimated treatment effect under most non-adherence 
scenarios; these methods did not perform as well in the 
presence of unobserved confounding. The IPTW and 
doubly-robust methods were generally unbiased and 
maintained the desired type I error rate.
Conclusions: When the quantity or mechanism of non-
adherence differs between trial arms, ITT and PP analy-
ses can produce biased estimates of efficacy, potentially 
leading to the acceptance of inferior treatments or ef-
ficacious regimens being missed. The doubly robust es-
timator is a relatively straightforward method to supple-
ment ITT and PP approaches.

OA59-666-18 Programmatic implementation 
of the bedaquiline, pretomanid and linezolid 
(BPaL) regimen in Georgia 

N. Kiria,1 Z. Avaliani,1 T. Togonidze,1 
L. Mikiashvili,1 1National Center for Tuberculosis 
and Lung Diseases, NCTLD, Tbilisi, Georgia. 
e-mail: nana_kiria@yahoo.com

Background: Clinical trials have demonstrated high 
treatment success of BPaL regimens for the treatment 
of drug-resistant tuberculosis (DR-TB), although data 
from programmatic settings are scarce. The Georgian 
National TB Program (NTP) implemented BPaL regi-
mens in January 2021. We sought to evaluate the efficacy 
and safety of BPaL schemes in programmatic settings in 
Georgia.
Design/Methods: We conducted a retrospective cohort 
study among individuals with pulmonary pre-XDR-TB 
receiving BPaL regimens within the Georgian NTP fol-
lowing WHO recommendations. The dose of linezolid 
until June 2022 was 1200 mg, then - 600 mg.
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Results: Twenty-nine HIV (-) negative patients were en-
rolled in BPaL regimens during the study period. Twen-
ty-two (81%) were male, the median (IQR) age was 40 
(31-49) years, and the median (IQR) BMI was 21 (19.8-
23.3) kg/m2. Nine (33%) participants were excluded 
from the study within a median (IQR) of 41 (23-62) 
days due to revealed baseline resistance. In 7 (24%) cases 
was detected resistance to bedaquiline, in 2 (7%) cases 
to delamanid, and in 1 (3%) case to linezolid. The me-
dian (IQR) time from BPaL initiation to receiving drug 
susceptibility test results and switching to another regi-
men was 38 (22-60) days. Of the remaining 20 patients, 2 
(10%) participants with 1200 mg linezolid, experienced 
linezolid-related adverse events, which were resolved by 
dose reduction to 600 mg, and 2 (10%) persons devel-
oped hepatotoxicity requiring temporary treatment dis-
continuation. All 20 (100%) patients achieved sputum 
culture conversion (SCC). The median (IQR) time to 
SCC was 36 (31-60) days. Seventeen (85%) patients com-
pleted their treatment within 6 months with a successful 
outcome, and 3 (15%) persons were lost to follow-up.
Conclusions: BPaL regimens showed excellent efficacy 
and good safety in programmatic settings in Georgia. 
The emerging resistance to new anti-TB drugs highlights 
the urgent need to develop rapid tests for the timely ini-
tiation of adequate treatment.

OA59-667-18 Does the choice of 
fluoroquinolone affect treatment outcomes 
in rifampicin-resistant TB? 

S.M. Fabiane,1 on behalf of the STREAM collaborators 
1University College London, Institute of Clinical Trials and 
Methodology, MRC Clinical Trials Unit, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: s.fabiane@ucl.ac.uk

Background: WHO guidance recommends either moxi-
floxacin or levofloxacin be used in a nine-month regi-
men for rifampicin-resistant TB. It is not known wheth-
er there is any difference in safety or efficacy between 
the two drugs. In STREAM Stage 2 the fluoroquino-
lone used in the control regimen was changed part-way 
through the trial from moxifloxacin to levofloxacin. We 
investigated whether the change affected the efficacy or 
safety of the regimen.
Design/Methods: A marginal structural modelling ap-
proach was used to balance differences in the baseline 
characteristics of participants receiving the control regi-
men containing moxifloxacin (Bmox) and participants 
receiving the control regimen containing levofloxacin 
(Blev) as this is not a randomised comparison. The dif-
ference in proportions between regimens (Bmox-Blev) 
was estimated for unfavourable outcome, grade 3/4 AEs 
and QTcF>500ms up to week 76 of follow-up, using a 
weighted analysis. Weights were generated using sex, 
age, BMI, HIV status, QTcF interval, culture status, and 
extent of opacity at trial start.

Results: The Control arm included 140 (127) Bmox 
and 62 (60) Blev participants in the safety (modified 
intention-to-treat) population. At baseline, participants 
starting Blev were heavier than those receiving Bmox 
(76.7% vs 59.8% were >50kg) and had more extensive 
disease (41.7% vs 30.7% had sputum culture 3+).
Unfavourable outcomes occurred in 23.3% on Blev and 
31.5% on Bmox. The weighted difference in propor-
tion with an unfavourable outcome was -2.3% (95% 
CI: -17.1%, 12.5%). The proportion of participants re-
porting at least one AE during follow-up was 55.0% on 
Blev and 58.3% on Bmox, a weighted difference of 1.9% 
(-14.4%, 18.2%). A QTcF>500ms was recorded in 6.7% 
on Blev and 5.5% on Bmox, a weighted difference of 
-5.1% (-22.2%, 12.0%).
Conclusions: There is no suggestion of a difference in 
key efficacy or safety outcomes between regimens in-
cluding moxifloxacin or levofloxacin from these data.

OA59-668-18 Socio-economic burden  
of TB and its impact on child contacts in  
The Gambia 

A.K. Sillah,1 I. Devoid,2 D. Evans,3 B. Kampmann,4 
O. Ivanova,5 J. Sutherland,1 J.J. Ndenkeh,6 
G. Moonga,7 I. Loum,1 O. Owolabi,1 1Medical Research 
Council Unit The Gambia at the London School of Hygiene 
and Tropical Medicine, Vaccines & Immunity Theme, 
Banjul, Gambia (Republic of The), 2London School of 
Hygiene and Tropical Medicine, Faculty of Public Health 
and Policy, London, United States of America, 3Faculty 
of Health Sciences, University of the Witwatersrand, 
Health Economics and Epidemiology Research Office, 
Johannesbur, South Africa, 4London School of Hygiene and 
Tropical Medicine, Clinical Research Department, Faculty 
of Infectious, Berlin, Germany, 5Department of Infectious 
Diseases and Tropical Medicine, LMU, Centre for Infection 
Research (DZIF), Munich, Germany, 6CIH LMU Center for 
International Health, University Hospital, CIH LMU Center 
for International Health, Yaundeh, Cameroon, 7CIH LMU 
Center for International Health, University Hospital, CIH 
LMU Center for International Health, Munich, Zambia. 
e-mail: asillah@mrc.gm

Background: Child contacts experience social, educa-
tional and economic consequences when their caregivers 
are diagnosed and receive tuberculosis (TB) treatment. 
Given the dearth of data in this field, this study aimed 
to examine the impact of adult TB on child household 
contacts in the Greater Banjul Area, The Gambia.
Design/Methods: Prospective observational cohort 
study among adults (≥18 years) starting treatment for 
drug-susceptible pulmonary TB between 06/2019 and 
07/2021 reported having at least one child household 
contact. Data on school attendance and school perfor-
mance was extracted from school report cards. At the 
start of TB treatment and at 6 months of treatment, 
participants were asked about expenses for school fees, 
healthcare, festivities, and food security of child con-
tacts. 
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We compare expenses, school attendance, school perfor-
mance, and food security before and after 6 months of 
TB treatment.
Results: 51 participants with 180 child contacts (an aver-
age of 3.5 child contacts per participant) were enrolled 
in the study. While school attendance of the child con-
tacts remained unaffected, there was significant drop in 
school performance, from 92% achieving good or very 
good performance when participants started TB treat-
ment to 53.6% 6 months later (p<0.001). 
Participants reported spending less on school fees, 
school uniforms, shoes, and transport costs at 6 months 
than at the start of TB treatment (p<0.05). Furthermore, 
child contacts faced significant food insecurity over time 
in terms of food quantity and variety, with increases by 
at least four-fold (p<0.001)
Conclusions: Despite free TB treatment and care at pub-
lic facilities in The Gambia, child contacts face a poten-
tial decline in school performance and decreased spend-
ing on school supplies. While a plethora of work is be-
ing undertaken to alleviate costs of care for TB patients, 
further emphasis is needed to ensure educational and 
social prosperity for child contacts, as caregiver TB has 
socio-economic implications for the wider household.

OA59-669-18 Verbal autopsy as a tool  
for exploration of TB deaths in Tamil Nadu, 
India 

J. Thampi,1 A. Frederick,2 S. Shivkumar,1 
D.P. Pathinathan,1 B. Nivetha,1 R. Parthasarathy,1 
S. Arunachalam,1 P. Ravanan,1 S. Vinayagam,3 
S. Balakrishnan,4 R. Ramachandran,4 District TB 
Officers of Tamil Nadu 1WHO NTEP Technical 
Support Network, The WHO Country Office for India, 
New Delhi, India, 2State TB Cell, Government of Tamil 
Nadu, Chennai, India, 3Directorate of Public Health and 
Preventive Medicine, Government of Tamil Nadu, Chennai, 
India, 4World Health Organization, The WHO Country 
Office for India, New Delhi, India. 
e-mail: thampij@rntcp.org

Background and challenges to implementation: The 
death rate among notified drug-susceptible tuberculosis 
in Tamil Nadu showed an increasing trend from 2017 
to 2022. Systematic verbal autopsy of deaths among 
known TB patients to identify the causes and factors 
leading to death using standardized tools and reporting 
mechanisms was lacking. We implemented a system for 
verbal autopsy in the state starting from May 2020.
Intervention or response: A standardized format for 
verbal autopsy was devised, consisting of the detailed 
medical history, events leading up to death and a nar-
rative section. Cascade training of all medical officers 
and TB-related health workers was conducted over one 
month. Field-level health workers or medical doctors 
visited the household of each notified TB death and 

conducted the verbal autopsy with the primary caregiver 
as the respondent. The collected data was verified and 
given an ICD code based on International Classification 
of Diseases, Tenth Revision by a medical doctor, before 
being aggregated at the state level. Monthly reconcilia-
tion of number of notified TB deaths for which verbal 
autopsies were conducted was done. Quality improve-
ment measures included field visits for identification of 
challenges and hands-on training.
Results/Impact: The data from the verbal autopsies col-
lected from May 2020 to February 2022 was analyzed.

The proportion of reported TB deaths for which verbal 
autopsies were completed improved consistently from 
around 35% in the first 10 months to 59% over the first 
21 months. We found that tuberculosis was identified as 
a cause of death in around 65% of the deaths. More 
than two-thirds of the deaths happened at the residence 
of the person affected with TB.
Conclusions: The findings of the intervention triggered 
the following actions: 
a. Formulation of TB Death Surveillance and Response 
guidelines which stressed on an integrated health system 
response to TB deaths, and; 
b. Launch of a differentiated TB care model.

OA59-670-18 TB disease burden among 
people who smoke illicit drugs: a 
respondent-driven sample, Western Cape, 
South Africa 

S. Malatesta,1 T. Carney,2 N. Niemand,3 D. Theron,4 
F. Ratangee,5 C. Meade,6 V. Overbeck,1 S. Weber,7 
C.R. Horsburgh,8 L. White,1 R. Warren,9 
K.R. Jacobson,7 1Boston University School of Public 
Health, Biostatistics, Boston, United States of America, 
2South African Medical Research Council, Alcohol, 
Tobacco and Other Drug Research Unit, Cape Town, South 
Africa, 3Stellenbosch University, Division of Molecular 
Biology and Human Genetics, Tygerberg, South Africa, 
4Brewelskloof Hospital, Tuberculosis Division, Worcester, 
South Africa, 5Stellenbosch University, Faculty of Medicine 
and Health Sciences, Worcester, South Africa, 6Duke 
University School of Medicine, Psychiatry and Behavioral 
Sciences, Durham, United States of America, 7Boston 
Medical Center, Section of Infectious Diseases, Boston, 
United States of America, 8Boston University School of 
Public Health, Global Health, Boston, United States of 
America, 9Stellenbosch University, Division of Molecular 
Biology and Human Genetics, Stellenbosch, South Africa. 
e-mail: samalate@bu.edu

Background: To find individuals with tuberculosis (TB) 
disease, we need to identify high risk groups. People who 
smoke drugs (PWSD) may have increased TB risk from 
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increased opportunity for infection and vulnerability to 
disease progression. Before we can design TB transmis-
sion interventions, we must first understand disease bur-
den heterogeneity and drivers, including among those 
not accessing clinic.
Design/Methods: We recruited 604 PWSD in the com-
munity using respondent-driven sampling from 2021-
2023 in Worcester, South Africa. All participants were 
≥15 years old, self-reported and screened urine positive 
for methamphetamine and/or methaqualone, received 
microbiologic TB testing, and completed biobehavioral 
surveys and a medical history. We defined TB disease as 
culturable TB, currently on TB treatment, GeneXpert 
Ultra MTB detected and no prior TB, or Ultra trace 
and living with HIV. We used the RDS-II estimator to 
estimate TB prevalence overall and prevalence strati-
fied by HIV. We compared our estimate to Worcester 
community-wide prevalence estimates from CORTIS 
(NCT02735590), 2016-2018. We identified disease risk 
factors using logistic regression.
Results: Overall, 71.5% were male, median age was 34 
years (IQR 28, 39), 91% used methamphetamines and 
91% used methaqualone. Sixty (9.9%) participants had 
TB disease. Adjusted TB prevalence was 10.7% (95%CI: 
5.9%, 15.4%). TB prevalence among people without 
HIV was 7.9% (95%CI: 3.7%, 12.2%), ~3 times greater 
than prevalence estimated by CORTIS (2.4%; 95%CI: 
1.6%, 3.5%). PWSD with TB were more likely to be liv-
ing with HIV (OR:2.8, 95%CI: 1.5, 5.2) and more likely 
to be of mixed ancestry (OR: 2.7, 95%CI: 1.1, 8.0), after 
adjusting for other risk factors (Table 1).

Unadjusted OR (95% CI) Adjusted OR* (95% CI)
*adjusted for all other 

variables in table

Age 1.15 (1.0, 1.3) 1.1 (0.9, 1.3)

Male sex 1.2 (0.7, 2.3) 1.3 (0.6, 2.7)

Mixed Ancestry 2.6 (1.1, 7.7) 2.7 (1.1, 8.0)

Living with HIV 2.8 (1.5, 4.9) 2.8 (1.5, 5.2)

History of incarceration 1.9 (1.0, 3.5) 1.5 (0.8, 3.1)

History of TB 1.8 (1.0, 3.1) 1.4 (0.8, 2.5)

BMI, Normal 0.6 (0.4, 1.1) 0.8 (0.4, 1.4)

BMI, Overweight or obese 0.3 (0.4, 0.9) 0.3 (0.1, 1.2)

Table 1. Logistic regression predicting tuberculosis 
disease among people who smoke illicit drugs.

Conclusions: We found very high TB disease prevalence 
among PWSD, ~3 times greater compared to a commu-
nity-wide survey. PWSD may be more efficient transmit-
ters, have increased close contact, and/or faster rates of 
disease progression and are an important group to con-
sider when designing interventions.

OA60 Information Systems for TB 

OA60-671-18 Empowering citizens with  
a TB self-assessment mobile tool for ending 
TB in India 

N. Kumar,1 R. Rao,1 R. Joshi,1 R. Ramachandran,2 
V. Shah,3 S. Arunachalam,3 A. Gupta,4 S. Saggu,5 
D. Balasubramanian,4 P. Mehra,6 1Ministry of Health 
and Family Welfare, Central TB Division, New Delhi, 
India, 2World Health Organization, Tuberculosis Division, 
New Delhi, India, 3World Health Organization, Central 
Tuberculosis Division, New Delhi, India, 4Everwell Health 
Solutions, Program Team, Delhi, India, 5Everwell Health 
Solutions, Program Team, Bengaluru, India, 6Everwell 
Health Solutions, Product Team, Bengaluru, India. 
e-mail: kumarn@rntcp.org

Background and challenges to implementation: Nation-
al TB Elimination Programme (NTEP), India identifies 
population screening for TB as one of the key interven-
tions to address the missing persons and impact reduc-
tion in incidence. 
Specific emphasis has been laid on Community engage-
ment for person with TB (PwTB)-centred and commu-
nity led response to TB.
Intervention or response: A TB Screening tool has been 
rolled out in May 2021, integrated with the Citizen and 
PwTB app of NTEP - TB Aarogya Sathi. This tool em-
powers citizens to assess if the presenting symptoms re-
quire them to be tested for Tuberculosis (TB) or not. In 
addition, the citizens can enroll in NTEP MIS (Ni-ksay) 
and get linked to the nearest health facility where they 
can undergo testing. 
To support tracking and follow up of PwTB registered 
using this screening tool an escalation matrix has been 
setup to ensure that they visit the allocated facility for 
further management.
Results/Impact: Following the implementation of this 
tool, nearly 71,943 beneficiaries have been screened for 
TB, >5389 presumptive TB cases have been registered 
for testing and nearly 500 PwTB have been additionally 
diagnosed with TB.
Conclusions: This tool is expected to increase in the 
number of presumptive TB cases being identified, which 
is then expected to address the issues of missing cases. 
In order to encourage the wide usage of this tool, it is 
planned to be positioned in various portals and websites 
of the Ministry of Health and line Ministries, encourag-
ing a multi-sectoral engagement to Ending TB.
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OA60-672-18 Digital support to bi-directional 
TB and COVID-19 testing in communities: 
improving linkage to care and follow-up in 
Mozambique 

E. Mavume Mangunyane,1,2 S. Issufo,1 I. Andrade,1 
C. Penicela,1 U. Berthilde,1 R. Peregrino,3 
R. Powers,4 R. Osih,5 E. Valverde,1,6 1Fundação 
Aurum Moçambique, International Project Operations, 
Maputo City, Mozambique, 2Eduardo Mondlane 
University, Community Health Department, Maputo City, 
Mozambique, 3The Aurum Institute Ghana, International 
Project Operations, Accra, Ghana, 4KNCV Tuberculosis 
Foundation, Digital Health Solutions Department, 
Amsterdam, Netherlands, 5The Aurum Institute, 
Executive Office, Johannesburg, South Africa, 6Vanderbilt 
Institute for Global Health, Medicine, Infectious Diseases 
Department, Nashville, United States of America. 
e-mail: emangunyane@auruminstitute.org

Background and challenges to implementation: During 
the second and third waves of the COVID-19 pandemic, 
the National Health System in Mozambique faced the 
risk of overload and collapse. To mitigate the risk of 
community transmission of other respiratory diseases 
such as TB, innovative screening and testing approaches 
were implemented in community posts. However, there 
were challenges in linking people to appropriate health-
care. 
Hence, many individuals did not receive the necessary 
care and treatment, leading to missed positive cases and 
increased disease spread in the communities. Using a 
UNITAID-funded grant, we designed an intervention to 
address the observed gap in linkage to care in commu-
nity settings
Intervention or response: In March 2022, we developed 
TrackerApp, based on the DHIS2 platform. The Trac-
kerApp was installed on smartphones used by commu-
nity health workers in community posts and clinicians at 
selected referral health facilities. 
The TrackerApp allowed community workers to capture 
demographic and screening data and refer individuals 
needing healthcare. Clinicians at health facilities re-
ceived notifications and data collected at the community 
post via the app. Data entry was completed by clinicians 
on person arrival, and follow-up was closed when ap-
plicable. 
In addition, the TrackerApp allowed for active case find-
ing using captured phone numbers if a person did not 
show up. The system also synchronized daily all infor-
mation collected at the community posts and health fa-
cilities.
Results/Impact: Since we started using the app, 100% 
of people referred from community posts were linked 
to care. 
Conclusions: The TrackerApp allows integration of TB 
and COVID-19 screening, testing, linkage to care and 
reporting results in one digital tool; reduces the need for 
data capture at health facilities; ensures the continuity 
of essential services for TB and helps break the trans-

mission chain of these diseases, strengthening the public 
health response. Further evaluation of the TrackerApp 
is planned to assess provider and client acceptability.

OA60-673-18 Implementing the  
Data-to-Action Continuum Toolkit  
in Ghana, Nigeria, the Kyrgyz Republic  
and Bangladesh 

J. Chauffour,1 M. Silver,2 Y. Garcia-Mendoza,1 
D. Boone,1 Z. Alebachew,3 A.O. Hassan,4 J. Kuye,4 
T. Murzabekova,5 A. Artykbaeva,5 M.G. Kibria,2 
1John Snow, Inc, TB DIAH, Arlington, United States of 
America, 2University of North Carolina- Chapel Hill, TB 
DIAH, Asheville, United States of America, 3USAID, STAR 
Program, Accra, Ghana, 4John Snow, Inc, TB DIAH, Abuja, 
Nigeria, 5John Snow, Inc, TB DIAH, Bishkek, Kyrgyzstan. 
e-mail: jeanne_chauffour@jsi.com

Background: Strong tuberculosis (TB) monitoring and 
evaluation (M&E) and surveillance systems are vital to 
track progress made in fighting the TB epidemic. The 
TB Data-to-Action Continuum (D2AC) Toolkit assesses 
countries’ TB M&E and surveillance systems current 
capabilities and gaps and helps transform evidence into 
practice by identifying barriers to data use, areas of im-
provement, and priority actions. The Toolkit is imple-
mented in a workshop setting.
Design/Methods: The D2AC Toolkit was field tested 
in Ghana and Nigeria and implemented in the Kyrgyz 
Republic and Bangladesh using a mixed methods ap-
proach. In total, 132 participants were involved (26 to 41 
per country) representing all levels of the health system 
and other TB stakeholder groups.
Participants completed the D2AC Toolkit’s data collec-
tion instrument individually and in groups. Then, they 
identified priority actions for post-workshop implemen-
tation. Quantitative data was automatically generated 
into visuals and tables using the D2AC Analysis Tool.
Results: The overall D2AC assessment score from the 
aggregate group responses was 3.18 (out of 5) for Gha-
na, 3.45 for Nigeria, 3.06 for the Kyrgyz Republic, and 
3.26 for Bangladesh. All countries were at an “estab-
lished” level according to the continuum. Once the high-
est- and lowest-performing domains were reviewed for 
each country, the priority subdomains for recommended 
follow-up actions were identified.
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Background and challenges to implementation: Strong 
tuberculosis (TB) monitoring and evaluation 
(M&amp;E) and surveillance systems are vital to track 
progress made in fighting the TB epidemic. The TB 
Data-to-Action Continuum (D2AC) Toolkit assesses 
countries’ TB M&amp;E and surveillance systems cur-
rent capabilities and gaps and helps transform evidence 
into practice by identifying barriers to data use, areas of 
improvement, and priority actions. The Toolkit is imple-
mented in a workshop setting.
Intervention or response: The D2AC Toolkit was field 
tested in Ghana and Nigeria and implemented in the 
Kyrgyz
Republic and Bangladesh using a mixed methods ap-
proach. In total, 132 participants were
involved (26 to 41 per country) representing all levels of 
the health system and other TB
stakeholder groups. Participants completed the D2AC 
Toolkit’s data collection instrument individually and in
groups. Then, they identified priority actions for post-
workshop implementation. Quantitative
data was automatically generated into visuals and tables 
using the D2AC Analysis Tool.
Results/Impact: The overall D2AC assessment score 
from the aggregate group responses was 3.18 (out of 5) 
for Ghana, 3.45 for Nigeria, 3.06 for the Kyrgyz Repub-
lic, and 3.26 for Bangladesh. All countries were at an 
“established” level according to the continuum. Once 
the highest- and lowest-performing domains were re-
viewed for each country, the priority subdomains for 
recommended follow-up actions were identified.
Conclusions: Despite progress to end TB worldwide, 
significant challenges remain. Country-specific recom-
mendations articulated during the D2AC workshops in-
clude: integrate data quality metrics in program review, 
develop TB data management standards and advanced 
data analytics training, orient staff on new tools and 
forms, improve the harmonization of data collection 
and reporting while moving toward electronic tools, cre-
ate standard operating procedures and build data collec-
tion and reporting capacity, increase supportive supervi-
sions and peer-to-peer mentoring, implement data qual-
ity assessments and a hardware needs assessment, and 
allocate funds for hardware and essential TB diagnosis 
and screening equipment.

OA60-674-18 Rethinking reporting on 
TB outcomes: an urgent need to refine 
programmatic monitoring and evaluation 

E. Mohr-Holland,1 D. Hacking,1 M.-H. Motloung,2 
K. Lebelo,3 1City of Cape Town, Specalized Health, 
Cape Town, South Africa, 2Western Cape Government, 
Metro Health Services, Cape Town, South Africa,
3Western Cape Government, Provincial Health Data 
Centre, Cape Town, South Africa. 
e-mail: erika.mohr@capetown.gov.za

Background and challenges to implementation: Routine 
TB programmatic monitoring and evaluation (M&E) 
used to identify gaps in care only tracks the treated co-
hort and fails to report on outcomes relative to the di-
agnosed cohort, missing those who die before treatment 
initiation or never link to care. 
We report on TB outcomes for the diagnosed and treat-
ed cohorts, among those diagnosed in 2019, 2020, and 
2021 in the City of Cape Town, to highlight the disparity 
in reported outcomes.
Intervention or response: Aggregate data on TB out-
comes for persons diagnosed with TB and persons 
treated for TB (registered for treatment) were obtained 
from the Provincial Health Data Centre (PHDC), an in-
tegrated data system which collates data from routine 
health information sources into one patient record. TB 
episodes are assigned on the basis of laboratory data, 
other clinical investigations (i.e. chest X-rays), and treat-
ment records.

Results/Impact: In 2019, 2020, and 2021 28,189, 
22,208 and 24,736, persons were diagnosed with TB, 
with 92.8% (n=26,170), 93.4% (n=20,752), 93.7% 
(n=23,187) starting treatment and 64.9% (n=18,295), 
63.6% (n=14,134), and 62.0% (n=15,325) successfully 
treated, respectively. 
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According to the TB register, in 2019, 2020, and 2021, 
24,310, 18,991, and 21,207 persons started treatment, 
which represents 92.9%, 91.5%, and 91.5% of those 
who actually started treatment in the respective years. 
The reported rates of treatment success among those no-
tified on treatment according to the register were 76.0% 
(n=18,481), 75.4% (n=14,316), and 73.0% (n=15,490), 
which overestimates the success rates by 117%, 118%, 
and 118% each year, respectively.
Conclusions: Reporting on the full TB cascade allows 
for better programmatic insights and planning. It is rec-
ommended that the World Health Organization and TB 
programmes redefine the calculation of TB outcomes to 
be reported out of the diagnosed cohort to accurately 
reflect patient prognosis, and improve programmatic re-
sponse to the gaps in the TB care cascade.

OA60-675-18 Whose case is it? Enabling 
a continuum of TB care for nationally 
migrating persons suffering from TB 

M. Easow Mathew,1 J. Jaju,1 S. Arunachalam,2 
V. Shah,2 D. Balasubramanian,3 S. Kumta,4 K. Rade,2 
R. Rao,5 1The Union, TB, New Delhi, India, 2WHO India, 
TB, New Delhi, India, 3Everwell Health Solutions Ltd., 
TB, New Delhi, India, 4BMGF, TB, Mumbai, India, 
5Ministry of Health and Family Welfare, Government 
of India, Central TB Division, New Delhi, India. 
e-mail: manu.mathew@theunion.org

Background and challenges to implementation: Pro-
grammatic services has to follow the person, where ever 
he chooses to go, especially in a large country like India, 
where people migrate frequently for economic and per-
sonal reasons. For patients that migrate temporarily or 
permanently, it is important that the responsibility of 
continuing public health care is reliably handed over by 
program units. 
Traditional practices of paper based transfers in and 
out, while providing a basic framework it is wrought 
with a range of practical challenges that prevent effec-
tive patient handover and result in double counting of 
the case in various reporting units.
Intervention or response: Leveraging the unified online 
patient management and notification system Ni-kshay, 
India implemented a process to reliably hand over pa-
tients from one reporting unit to another. Nationally 
unique patient identifiers were made agnostic to geogra-
phy, and individuals were informed of the ID physically/ 
electronically. Individuals could use either these identi-
fiers to access care from any health facility in India. 
The system was designed to follow the patient; with 
reporting units requesting to push or pull patient re-
cords from others based on where the patient requested 
to go, or where the person eventually landed up. Using 
the, “Notifying Unit” and “Current Unit”, and Nikshay 
could generate counts/ registers, using both geographic 
attributions. The “Current Unit” was designated as re-
sponsible for providing any pending services.

Results/Impact: The new patient transfer system was 
successfully implemented in Nikshay in early 2019. 
Nearly 13% (N=0.31 million cases) of all notified cases 
in 2019 accessed the transfer facility and moved between 
district boundaries between stages of diagnosis and 
treatment. Nearly of the 17%(N~55000) of all transfers 
were between state boundaries.
Conclusions: The national patient transfer system en-
abled patient centric service delivery across the nation. 
The reporting method of “Diagnosis” and “Current” 
ensured better assignment of responsibility of patient 
care continuum.

OA60-676-18 Feasibility study on  
application-based therapy support for  
TB patients with “TB Companion“ in  
cross-border care between Romania and 
Germany 

R. Otto-Knapp,1 B. Häcker,1 R. Shaikh,2 C. Trost,1 
V. Igbokwe,1 E. Puscasu,1 T. Bauer,1,3,4 C. Herzmann,5 
1Deutsches Zentralkomitee zur Bekämpfung der 
Tuberkulose e.V., Main Office, Berlin, Germany, 
2GE-MU Systems UG, IT Development, Hamburg, 
Germany, 3Deutsche Gesellschaft für Pneumologie und 
Beatmungsmedizin e.V., Board, Berlin, Germany, 4Helios 
Klinikum Emil von Behring, Klinik für Pneumologie, Berlin, 
Germany, 5Gesundheitsamt Kreis Segeberg, Public Health 
Department, Bad Segeberg, Germany. 
e-mail: rotto-knapp@dzk-tuberkulose.de

Background: The World Health Organization recom-
mends the use of digital adherence technologies (DATs), 
especially under the conditions of the current SARS-Cov2 
pandemic. In tuberculosis (TB) care, a number of solu-
tions are aimed at therapy monitoring in addition to di-
rectly observed therapy (DOT). Further, DATs are needed 
that not only record adherence, but also have the poten-
tial to improve it. The application “TBCompanion” was 
developed as an interactive DAT intended to keep TB pa-
tients motivated throughout their treatment.
Design/Methods: The TBCompanion provides infor-
mation tailored to the individual disease profile, gives 
daily reminders to take TB medication and also moni-
tors possible adverse drug reactions (ADRs). Through 
dialogues and interactive games, it encourages patient 
adherence and visualizes treatment progress, comple-
menting ongoing medical guidance. Within a project 
by the German Federal Ministry of Health to improve 
cross-border TB care between Romania and Germany 
(RoGer-TB), a prototype of the application “TBCom-
panion” was introduced to Romanian patients in Ger-
many via health care providers from 2021-2022. The ac-
ceptability of the DAT was studied through an analysis 
of usage data and through qualitative interviews in Ro-
manian language.
Results: Altogether, 23 Romanian patients from 95 con-
tacted health care institutions across Germany agreed to 
study participation. The population was predominantly 
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male (71%) and aged 15-50 years (91%). In five qualita-
tive interviews, patients indicated a strengthened sense 
of commitment to TB therapy, with the greatest benefits 
seen at therapy initiation and in support of interactions 
with their health care practitioners.
Conclusions: The TBCompanion was only used by a 
small proportion within the mobile group of Romanian 
TB patients in Germany and is therefore currently not 
a suitable DAT for this target group. Among all partici-
pants with sufficient use, the DAT was rated positively. 
An expansion of the target group to include TB patients 
from Ukraine is planned and can enable a comparison 
of individual experiences.

OA60-677-18 Implementing the concept 
of life cycle approach in TB programme 
information systems of India 

M. Easow Mathew,1 J. Jaju,1 S. Arunachalam,2 
V. Shah,2 N. Gupta,3 M. Parmar,2 R. Rao,4 1The Union, 
TB, New Delhi, India, 2WHO India, TB, New Delhi, India, 
3Everwell Health Solutions Ltd., TB, Bangalore, India, 
4Ministry of Health and Family Welfare, Government of 
India, Central TB Division, New Delhi, India. 
e-mail: manu.mathew@theunion.org

Background and challenges to implementation: The 
global standard of case based digital/ online TB notifi-
cation systems does not take into account the individual 
person, who may have important TB epidemiological 
properties beyond the case. This is especially true when 
one person may become a case of TB again and get noti-
fied within/ after the reporting year, or from alternate 
geographies. In such cases, it is important to retain links 
to the previous case notified.
Intervention or response: Based on the felt need, the 
concept of a case was divided into the concept of “Per-
son” and “Episodes”. Two case notifications/ Episodes 
could be linked with each under a person. A person 
would be identified using a unique identifier (PersonID) 
and all episodes linked to him/her would be identified 
by a unique Episode identifier (EpisodeID). Related fea-
tures were built into the National TB information sys-
tem (Ni-kshay).

Results/Impact: The concept of episodes were success-
fully built into the TB Information system in early 2019. 
Field level actors notifying cases could search through 
the previously notified cases using these identifiers and 
other proxy identifiers such as mobile numbers and cre-
ate additional episodes. 
Further features to promote creation of episodes and 
prevent duplicate PersonID creation were also imple-
mented. Using these features in the year, 2019 2.40 mil-

lion episodes were notified linked to 2.32 individuals. 
Of those who got notified again(~80000 notifications), 
about 50% had an existing notification within the same 
year and the rest had prior notification in previous years. 
The results of this feature would get amplified in further 
years as the pool of existing notifications in the system 
increases and utilization/ coverage of the feature reaches 
100%.
Conclusions: The episode concept used in TB informa-
tion system enable both patient centric approaches in 
recording information and service delivery, while also 
enabling the next level of epidemiological analyses in 
terms of probability/ risk of TB recurrence.

OA60-678-18 Mitigating the impact of 
integrated TB-COVID-19 testing using 
GeneXpert equipment on TB testing and 
detection in Kaduna State, Nigeria 

A.S. Idris,1 E. Elom,2 H. Dauda,3 C. Emmanuel,1 
S. Aminu,1 H.N. Kera,4 F. Saeed Usman,1 
A. Abubakar Sadiq,1 M. Onoh,5 
O.O. Chijoke-Akaniro,2 B. Odume,6 
A. Mohammed Baloni,1 1Kaduna State Ministry 
of Health, Public Health, Kaduna, Nigeria, 2National 
TB and Leprosy Control Programme (NTBLCP), Federal 
Ministry of Health Nigeria, Public Health, Abuja, Nigeria, 
3World Health Organization, Tuberculosis Surveillance, 
Niger, Nigeria, 4Kaduna State University, Public Health, 
Kaduna, Nigeria, 5World Health Organization, Tuberculosis 
Surveillance, Abuja, Nigeria, 6KNCV Tuberculosis 
Foundation Nigeria, Tuberculosis Control, Abuja, Nigeria. 
e-mail: sadiqclash1@gmail.com

Background and challenges to implementation: The 
COVID-19 pandemic has no doubt affected the progress 
made in TB prevention and care globally and Nigeria is 
not left out. At the onset of the pandemic, Kaduna State 
had limited capacity for COVID-19 testing. As such, the 
Kaduna State Government (KDSG) in its quest to build 
capacity for COVID-19 testing and diagnosis, the avail-
able Gene Xpert machines used for TB diagnosis situ-
ated in public Health facilities were identified for inte-
grated TB/COVID-19 testing.
Intervention or response: The State identified Eight (8) 
Gene Xpert laboratories and released N98 million coun-
terpart funds to optimize the sites for integrated test-
ing. A needs analysis was conducted and gaps were pri-
oritized. Structural modifications, backup solar power 
systems, and level II biosafety cabinets were installed. 
The capacity of laboratory staff built on TB/COVID-19 
testing using the machines and additional staff posted 
to run shifts. Tracking of daily and weekly workload for 
both TB and COVID-19 was instituted and an efficient 
sample referral system was instituted.
Results/Impact: A range of 12% - 728% (average of 
197%) increase in the number of samples tested was 
noted across the eight facilities where integrated TB/
COVID-19 testing was piloted when compared with the 
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pre-integration period. This enabled increased COV-
ID-19 testing capacity at a time that really matters with-
out affecting TB diagnosis and it made a huge difference 
in the effort to stem the spread of the infection.
Conclusions: This result has demonstrated that the 
Gene Xpert machines and laboratory network when 
fully optimized have the potential for integrated testing 
and increased testing capacity without adversely affect-
ing TB diagnosis. This approach should be implemented 
in similar settings to optimize the capacity of the Gene 
Xpert machines.

OA61 Health education and capacity 
building 

OA61-679-18 Unravelling the significance 
of health literacy for ending TB: a global 
systematic review and meta-analysis 

A. Chauhan,1 M. Parmar,2 S. Chauhan,3 K.C. Sahoo,4 
G. Dash,5 K. Samantaray,4 J. Sharma,4 K. Rade,6 
S. Pati,4 1Public Health Foundation of India, Research, 
New Delhi, India, 2WHO Country Office, Drug Resistant 
and Latent Tuberculosis, New Delhi, India, 3WHO, 
NTEP Technical Support Network, New Delhi, India, 
4Indian Council of Medical Research-Regional Medical 
Research Centre, Research, Bhubaneswar, India, 5Indian 
Council of Medical Research-Regional Medical Research 
Centre, Health Technology Assessment Hub, 
Bhubaneswar, India, 6WHO Country Office, 
Tuberculosis Epidemiologist, New Delhi, India. 
e-mail: chauhans@rntcp.org

Background: Health literacy (HL) plays an important 
role in the acquisition of skills to navigate the health-
care system, understand and apply health information 
to prevent, control and cure chronic disease, particularly 
Tuberculosis (TB). TB with a need for ongoing manage-
ment presents a steep learning curve about risks, treat-
ment and self-care and constitutes a complex, long-term 
challenge for patients, providers and healthcare system. 
Successful integration of HL into TB policy and prac-
tice rests on the availability of the evidence related to its 
contribution to health outcomes. With this background, 
this review aims to synthesize existing HL levels and 
their association with treatment adherence, outcomes, 
and the potential underlying mechanisms for studied as-
sociation.
Design/Methods: We searched MEDLINE, EMBASE, 
CINAHL, PsycINFO, Scopus and ScienceDirect to find 
studies published between January,2000-December,2022, 
reporting HLy levels and TB. Two authors independent-
ly extracted data and assessed the bias using JBI criti-
cal appraisal tool. A random-effect model was used to 
derived the pooled prevalence of limited HL, testing for 
heterogeneity with Cochrane’s-Q and I2 statistics.

Results: Out of 4281 records, 22 studies (14 quantitative, 
5 qualitative and 3 mixed method study) were included. 
The pooled prevalence of limited HL was found to be 
55%. 
For the studies (n=4) showing association with odds 
ratio to assess HL, a statistically significant association 
was observed between low HL and poor TB treatment 
adherence [Pooled-OR:1.95 (95%CI:1.37,2.78)] HL 
acted as a mediator between TB knowledge and social 
support. TB-knowledge, self-care, self-efficacy, patient-
provider engagement, and provider’s skills influenced 
the levels of HL among TB patients.

Figure. Pooled prevalence of  limited HL among (TB).

Conclusions:  This review underlines the importance of 
HL in TB care with consistent association between the 
two. Specifically, TB patients with lower HL levels are 
more likely to have poor treatment adherence. There is a 
clear need to develop and implement effective HL inter-
ventions to improve treatment outcomes and document 
the lessons.

OA61-680-18 Leveraging behavioural  
change communication models to increase 
uptake TB preventive treatment among 
healthy contacts of TB patients in India 

P. Das,1 S. Ravishanker,2 M. Singh,2 S. Mannan,2 
H. Bilal,2 1William J Clinton Foundation, TB, Patna, India, 
2William J Clinton Foundation, TB, New Delhi, India. 
e-mail: pdas@clintonhealthaccess.org

Background and challenges to implementation: India’s 
National Strategic Plan for ending Tuberculosis (TB) 
proposes scaling up TB preventive treatment (TPT) to 
hasten the rate of decline in incidence from 2.5% at 
present to 10% annually. Expansion of TPT to all eligi-
ble household contacts (HHCs) of TB patients requires 
fostering disease prevention behaviour amongst patients 
and healthy HHCs. Global Fund supported JEET proj-
ect, implements TPT for HHCs of drug sensitive PTB 
(DSPTB) patients (65 districts, 11 provinces).
Intervention or response: JEET adopted a communica-
tion strategy leveraging Transtheoretical & Spheres of 
Influence models of behaviour change. Communication 
touch- points, audio-visual & printed tools were de-
signed for sustained pursuance to drive uptake of TPT. 
Patients and HHCs were educated about the disease, 
transmission and prevention. There was sustained in-
teraction with HHCs from first counselling until TPT 
initiation and completion. NTP teams, doctors (public 
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& private) and community health workers were trained 
on TPT and engaged to optimize social influence in de-
cision making.

Table 1. JEET HHC communication-cum-engagement 
strategy summary.

Results/Impact: From Jan-Dec’2022, JEET covered 0.23 
million DSPTB patients. Initial telephonic interaction 
happened with 90%, followed by home visits for 0.15 
million patients. 0.56 million HHCs were screened and 
counselled about TB disease and prevention, 74% of the 
eligible HHCs received test for TB infection. 0.29 million 
underwent chest X-ray for TB screening (95.8% of them 
were asymptomatic). 0.32 million HHCs were initiated 
on TPT (93% of the eligible HHCs on TPT got CXR) 
and 84.5% completed treatment successfully. NTP team 
and community health workers across 677 sub-districts 
and >4000 doctors were engaged.
Conclusions: Sustained, multi-pronged communication-
cum-engagement strategy for patients and HHCs is es-
sential to educate and convince people to choose TB 
prevention measures and comply to the treatment pro-
tocols. Adoption and implementation of Transtheoreti-
cal and Spheres of Influence models can yield significant 
gains in TB education for patient families, cultivating 
preventive health-seeking behaviour and adherence to 
recommended treatment algorithm.

OA61-681-18 The effectiveness of two 
different nurse training models for managing 
multidrug-resistant TB in South Africa 

A. Peters,1 Y. Kock,2 1Foundation for Professional 
Development, Nursing, Pretoria, South Africa, 2DRTB, 
National Department of Health, Pretoria, South Africa. 
e-mail: Yulene.Kock@health.gov.za

Background and challenges to implementation: Prior to 
2011, National Guidelines mandated that patients with 
drug-resistant (DR) TB be hospitalized for treatment. 
With a few specialized TB hospitals, a shortage of doc-
tors, and numbers surpassed the available bed capacity, 
a decentralized approach to manage DR-TB, includ-
ing Nurse Initiated Management of Drug Resistant TB 
(NIMDRTB) were implemented.
Regenerate response
Intervention or response: Previously, NIMDRTB train-
ing programs consisted of an 8-week curriculum, which 
comprised one-week didactic training, one-week ancil-
lary training, and six weeks of practical training in an 
MDRTB unit. Nurses were certified upon completion 
of the 8-week training program. In 2019, a new train-
ing model was introduced, which consisted of a shorter, 
2-week curriculum - one week of didactic training, fol-
lowed by 4 days of ancillary training and an Objective 
Structured Clinical Examination (OSCE) on the fifth 
day. Nurses were certified as competent upon passing 
the OSCE.
Results/Impact: A comparative analysis of the two 
training models were conducted, using a survey that was 
randomly distributed to 100 students who completed 
NIMDRTB training. 
The response rate was 30%, (53% trained on the 8-week 
model and 47% on the 2-week model). Rating the qual-
ity of their training (on a scale of 1 to 5), respondents 
who received the 8-week training had an average rating 
of 4.5 and those received the 2-week training a rating 
of 4.7. 
The average rating for both groups on the knowledge 
they gained was 4.6. The confidence rate for initiating 
MDR TB treatment was 4.5 for the 8-week and 4.6 for 
the 2-week training. 91% trained on the 8-week and 
94% trained on the 2-week model reported improve-
ment in patient outcomes. 91% trained on the 8-week 
model and 94% trained on the 2-week model reported 
feeling comfortable handling challenges in the manage-
ment of MDRTB.
Conclusions: There were no significant differences ob-
served between the eight-week training and the two-
week training.
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OA61-682-18 Continuous quality 
improvement: an approach to increasing 
contact investigation coverage in three 
multidrug-resistant TB treatment centres,  
the Philippines 

B.K. De Leon,1 H.J. Ybanez,1 I. Benigay,1 H. Abas,1 
P. Arandia,1 E. Bontuyan,2 C. Villegas,3 J.-a. Tuy,4 
S. Duran,5 1University Research Co. LLC, TB Platforms 
for Sustainable Detection, Care and Treatment Project, 
Makati, Philippines, 2United States Agency for International 
Development, Office of Health, Manila, Philippines, 
3Dr. Jose N. Rodriguez Memorial Hospital, TB Program, 
Caloocan, Philippines, 4Lung Center of the Philippines, TB 
Program, Quezon City, Philippines, 5East Avenue Medical 
Center, TB Program, Quezon City, Philippines. 
e-mail: bdeleon@urc-chs.com

Background and challenges to implementation: Con-
tact investigation (CI) involves systematically assessing 
MDR-TB patients’ contact persons to identify active 
TB disease and interrupt transmission. In 2021, the Na-
tional Capital Region in the Philippines reported 1% 
CI coverage, significantly lower than the target of 65%. 
Multiple factors account for low uptake, including un-
clear healthcare worker roles, utilization of radiology as 
the sole screening tool, and weak mechanisms to track 
MDR-TB patients’ contact persons.
Intervention or response: In collaboration with three 
MDR-TB treatment centers in Caloocan and Quezon 
Cities, USAID’s TB Platforms Project implemented 
Continuous Quality Improvement (CQI) to enhance CI 
processes and structures, improving patient outcomes, 
healthcare systems, and organizations. 
Following CQI training, the treatment centers developed 
and implemented an intervention package including a 
designated CI point-person, a screening algorithm pro-
cess redesign, and a register to monitor DR-TB contacts. 
The Activity conducted biweekly coaching meetings and 
monthly cross-validation of records to assess implemen-
tation fidelity.
Results/Impact: From October to December 2022, 196 
contact persons of 74 index MDR-TB patients were 
screened and tested; 2 TB cases (1 drug-sensitive, 1 drug-
resistant) were diagnosed and enrolled in treatment. The 
3 treatment centers achieved a CI coverage of 91% from 
an average baseline of 43%. 
The CQI teams screened MDR-TB contact persons 
using chest x-rays or Xpert MTB/RIF assay. The new 
screening algorithm allowed contact persons to choose 
a screening tool that was acceptable and accessible, pro-
moting person-centered care. 
Additionally, CQI teams utilized the register to track 
outcomes, ensuring that every contact person was 
screened for TB and diagnosed contacts initiated treat-
ment.
Conclusions: CQI is an effective approach to improving 
processes and providing the best possible health care for 
all. CQI facilitates the implementation of small, fast, 

and impactful changes, improving service delivery and 
patient outcomes. The approach could be applied in 
various situations, ensuring a standardized, structured, 
and systematic way of solving health problems.

OA61-683-18 Reported behaviour on the 
use of personal protective equipment: 
development and validation of a tool 
A.A. Lima Dias,1 F. Faria Serra Maciel,1 
S. Maria Silva Caputo,1 L. Carneiro Costa,1 
M. Yamamura Calori,2 F. Augusto Dias e Sanches,3 
R. Moralez de Figueiredo,2 R. Silva Souza,1 
1Universidade Federal de São João Del Rei, Enfermagem, 
Divinópolis, Brazil, 2Universidade Federal de São Carlos, 
Enfermagem, São Carlos, Brazil, 3Universidade Federal do 
Rio de Janeiro, Enfermagem, Rio de Janeiro, Brazil. 
e-mail: sanches@hucff.ufrj.br

Background: Despite the extensive scientific and official 
literature on the use of personal protective equipment 
(PPE) by nursing professionals, there is still low adher-
ence, and knowledge about their reported behavior 
could guide the development of effective interventions. 
Therefore, the objective of this study is to develop and 
validate an instrument on the reported behavior of nurs-
ing professionals regarding the use of PPE.
Design/Methods: This is a methodological study for the 
development and content validation of an instrument 
on reported behavior regarding the use of PPE. The in-
strument was developed based on an extensive literature 
review and validated by a committee of ten nursing ex-
perts in the thematic area, selected by convenience. Data 
were collected using the Google Forms® electronic plat-
form. The content validity of the items and the instru-
ment as a whole were assessed by calculating the Con-
tent Validity Index (CVI), with a reference value of ≥ 0.8 
for validation. Data were analyzed using the Statistical 
Package for the Social Sciences.
Results: The instrument contains 55 items organized 
into five domains: 
1. Use of gloves; 
2. Use of masks; 
3. Use of protective goggles/face shield; 
4. Use of cap/hat; and 
5. Use of gown/coat. 
All items of the instrument were validated (CVI > 0.8). 
However, the experts indicated minor adjustments in 
spelling, formatting, and wording of some items. Some 
suggestions for more substantial modifications, such as 
specifying tuberculosis and meningitis, were discussed 
and analyzed by the research team in light of the litera-
ture.
Conclusions: The development of a tool that allows 
standardized measurement of the reported behavior of 
nursing professionals regarding the use of PPE enables 
situational diagnosis, as well as the proposal of more 
appropriate interventions for identified gaps.
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OA61-684-18 Using quality improvement, 
a strategy to improve TB screening and 
notification in Buffalo City Metro, Eastern 
Cape Province, South Africa 

S. Kave,1 L. Motsuku,2 R. Matji,3,3 1AQUITY Innovations 
NPC, NGO, East London, South Africa, 2AQUITY 
Innovations, NPC, Pretoria, South Africa, 3AQUITY 
Innovations, NGO, Pretoria, South Africa. 
e-mail: SiyabongaK@aquity.org

Background and challenges to implementation: BCM 
is a high Tuberculosis (TB) burden District in Eastern 
Cape, South Africa. According to Kweza et.al, BCM had 
an estimated TB incidence of 823/100 000, higher than 
the national rate of 593/100 000 between 2014 and 2015, 
However between April 2019 and March 2020, the dis-
trict has consistently reported low TB notifications and 
screening rate below 90%.
Intervention or response: Between September 2021 and 
March 2022, three QI officers, 27 nurses and 23 data 
captures were deployed in (27/85) of the BCM health fa-
cilities to form a learning collaboration with the depart-
ment of health staff to improve facility TB services. 
The team used the Model for Improvement as the 
methodological framework to identify the health facil-
ity system weakness and optimized the workflow. The 
plan-do-study-act (PDSA) cycle was used as a guiding 
framework to test and gather knowledge on all change 
ideas proposed by the team. 
The change ideas were recorded, data was collected and 
monitored for any unintended negative impacts on the 
facility system. Annotated run charts were used to track 
performance and reviewed every 4 weeks, and the team 
will then decide on adapting, adopting, or abandoning 
the change idea until a perfect change idea is agreed up 
and implemented. 
The change interventions generated by the team includ-
ed, patient flow restructuring, data checks using Rou-
tine Data Quality Assessment tools, learning sessions, 
coaching, mentoring and provision of TB stationeries.
Results/Impact: Three learning sessions, 10 RDQAs 
and 10 mentoring/coaching sessions per quarter were 
conducted and 85 TB ID registers were distributed. The 
district TB screening improved from 83% in April 2021 
to 97% by March 2022. All DS-TB treatment start/no-
tification rate improved from 59% in Quarter 4 2019 to 
90% in quarter 1 2022.
Conclusions: Three learning sessions, 10 RDQAs and 10 
mentoring/coaching sessions per quarter were conduct-
ed and 85 TB ID registers were distributed.

OA61-685-18 Sustained capacity-building  
for active monitoring of the safety of new 
TB medicines in Kazakhstan 

M. Adenov,1 S. Ismailov,2 B. Tuyebayeva,1 
L. Yeraliyeva,1 R. Seicas,3 G. Tulepova,2 
S. Maretbayeva,4 M. Kulsharova,4 1National 
Scientific Center of Phthisiopulmonology, MoH, 
Almaty, Kazakhstan, 2National Scientific Center of 
Phthisiopulmonology, TB PIU of the Global Fund to
 fight AIDS, TB and malaria, Almaty, Kazakhstan, 
3USAID Sustaining Technical and Analytic Resources (STAR) 
Project, IDD, Almaty, Kazakhstan, 4USAID Eliminating 
TB in Central Asia Activity, IDD, Almaty, Kazakhstan. 
e-mail: shismailov@tbpiugf.kz

Background and challenges to implementation: Over 
the past seven years, Kazakhstan’s National TB Pro-
gram (NTP) introduced new all-oral treatment regimens 
for drug resistant (DR) TB through several operational 
studies and then scaled them up. This has led to a need 
to develop knowledge and skills on the use of new medi-
cine and for active drug safety monitoring (aDSM). The 
country’s national TB plan prioritizes aDSM of new TB 
drugs and new treatment regimens as an important part 
of the programmatic management of DR-TB.
Intervention or response: To build health worker capac-
ity in aDSM for new TB drugs, the NTP, with support 
of the medical university, Global Fund and the USAID 
Eliminating TB in Central Asia activity, created an 
aDSM web-based learning module. 
The e-course is adapted from an in-person course that 
has trained about 900 physicians over seven years. The 
NTP introduced the 24-hour course as part of its online 
TB management training platform, available to doctors 
through the official NTP website. 
The online module meets health care workers’ desire 
to have course access when and where is convenient for 
them and allows for rapidly training up newly placed 
health staff.
Results/Impact: The aDSM online module enables the 
NTP to build the capacity of a larger group of TB ser-
vice and primary care specialists on active monitoring 
the safety of new TB drugs more quickly and at lower 
cost. Since the launch of the platform in June 2021, an 
initial 85 participants have used the aDSM module, 
without the need to leave their place of work for train-
ing. Incremental cost for e-training is about $15/person 
vs. $508/person through the in-person aDSM course.
Conclusions: The aDSM web module leverages on-
line learning capability to rapidly train newly assigned 
health workers and build health workforce knowledge 
on a broader scale. This approach could be replicated 
for other TB topics.
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OA61-686-18 Shared and reflected 
experiences of Kagabays as partners  
in drug-resistant TB treatment in the 
Philippines 

A.J. Barrameda,1 D. Marcelo,1 P.M. Perdito,1 
A.C. Aquino,1 V. Dalay,1 M.V. Frias IV,1 J. Abong,1 
C. Yu,1 1De La Salle Medical and Health Sciences Institute, 
Research, Dasmariñas, Philippines. 
e-mail: adbarrameda@dlshsi.edu.ph

Background: Through the government-funded CoACH-
DRTB project, we trained community health care work-
ers (CHWs), called them ‘Kagabays’, who combined 
paperback documentation and mHealth application 
ConnecTB for DR-TB community-based care. We share 
the Kagabays’ experiences as partners in DR-TB treat-
ment, who had 89.4% treatment success rate and 96% 
monthly drug adherence in Cavite Province, Philippines.
Design/Methods: In 2018, 57 Kagabays selected from a 
set of criteria prescribed by the National TB Program 
were trained in 4 batches. We organized four focus 
group discussions (FGD) who monitored 171 people 
during their DR-TB treatment and 2-year post treat-
ment follow-ups; and 153 people with LTBI from 2019 
to 2022. We audiotaped, transcribed verbatim the FGDs, 
coded inductively, and deductively identified themes via 
thematic analysis.
Results: In the FGD sessions, 32 out of 57 trained Kaga-
bays participated, with an average age of 43 years and 
majority being female (94.59%). We identified four 
themes, similar to the healthy behavior conceptual mod-
el (Figure 1).

Figure 1. Conceptual framework of  CHWs/Kagabays’ 
adopting healthy behaviours for DRTB care (Katigbak 
et al, 2025).

Improving adherence to treatment before and during 
COVID-19 pandemic: Kagabays helped partners main-
tain healthy behaviour of daily DOT, adapted mobile 
phone applications even during lockdowns, and used 
their own resources to provide immediate aid to part-
ners. Leveraging social connectedness: Residing in the 
same area as their partners, some had received “stigma” 
in their communities. Kagabays shared unique strategies 
to ensure continuity of care.
Provision of social support through interpersonal com-
munication techniques: Kagabays integrated self-care 
and health maintenance into traditional values, eventu-
ally becoming resource persons in DR-TB health aware-
ness campaigns.

Recognition of importance of training: Kagabays recog-
nized adverse events from several trainings and demon-
strated counseling competence as they recall their expe-
riences when partners would likely to give up treatment.
Conclusions: Trained ‘Kagabays’ or CHWs should be 
considered as crucial component of the psycho-social 
support package of community-based TB-/DR-TB 
patient-centered care programs throughout their long 
journey to treatment success.

OA62 Access to care and services 

OA62-687-18 Barriers and facilitators to  
TB diagnosis among presumptive patients  
in selected health facilities of Uganda 

R. Nuwematsiko,1 V. Kasiita,2 I. Wobusobozi,1 
N. Kiwanuka,1 H. Luzze,3 S. Turyahabwe,3 
L. Atuyambe,1 E. Buregyeya,1 1Makerere University, 
School of Public Health, Kampala, Uganda, 
2Makerere University, Infectious Diseases Institute, 
Kampala, Uganda, 3Ministry of Health, National 
Tuberculosis and Leprosy Program, Kampala, Uganda. 
e-mail: rnuwematsiko@musph.ac.ug

Background: Loss to follow-up of presumptive tubercu-
losis (TB) patients before completing diagnosis is a ma-
jor gap in the TB care cascade likely to hamper achieve-
ment of the 2030 End TB strategy. This study explored 
facilitators and barriers to completing TB diagnosis 
among presumptive TB patients in selected rural and 
semi-urban health facilities of Uganda.
Design/Methods: We conducted a qualitative study in-
volving; 25 in-depths interviews with presumptive TB 
patients, 20 key informants with health workers provid-
ing TB services and 8 focus group discussions with TB 
patients who had recently initiated treatment. 
In-depth interviews and focus group discussions were 
conducted in the local language and key informant in-
terviews in English using interview guides. Focus group 
discussions were sex specific with an average of 7 par-
ticipants lasting between 50 minutes and I hour. 
All interviews were audio recorded, transcribed verba-
tim in their original language of recording and back-
translated to English. Data were organized into themes 
and subthemes using Atlas.ti V9.0.
Results: Facilitators for completing TB diagnosis includ-
ed; need to be pain-free, family and community support, 
caring health workers and short turn-around time for 
results. 
Key barriers included lack of transport to health fa-
cilities, anticipated TB stigma coupled with miscon-
ceptions that every TB patient has HIV, fear of positive 
HIV results which requires taking medication the rest of 
ones’ life and the misconception that TB does not cure 
hence would rather not know the diagnosis.
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Conclusions: Facilitators and barriers to completing TB 
diagnosis cut across patient, social and health system 
factors. Key strategies to address these barriers include 
social protection, health system strengthening and in-
creased awareness on TB.

OA62-688-18 Outcomes of differentiated TB 
treatment service delivery models in Nairobi, 
Kenya, 2020-2022 

L. Ng’ang’a,1 A. Katana,1 W. Tonmo,2 E. Ngugi,1 
M. Barasa,1 A. Ajiboye,3 A. Njoroge,4 J. Motoku,4 
C. Muriithi,4 W. Mbogo,4 H. Weyenga,1 1US Centers 
for Disease Control and Prevention, Division of Global 
HIV & Tuberculosis, Nairobi, Kenya, 2Ministry of Health, 
Division of National Tuberculosis Leprosy and Lung 
Disease, Nairobi, Kenya, 3US Centers for Disease Control 
and Prevention, Division of Global HIV & Tuberculosis, 
Atlanta, United States of America, 4Eastern Deanery 
AIDS Relief Program, (EDARP), Nairobi, Kenya. 
e-mail: hon5@cdc.gov

Background and challenges to implementation: Differ-
entiated service delivery models (DSD) are not widely 
adopted in TB settings. COVID-19 containment mea-
sures necessitated reimagining of service delivery for 
continuity of TB care. Pre-COVID-19, Ministry of 
Health (MOH) standard of care (SOC) for drug-sensi-
tive TB treatment recommended weekly and fortnightly 
anti-TB drug collection during the intensive and con-
tinuation phases, respectively. 
During the COVID-19 pandemic, the MOH provided 
guidance for a DSD model allowing collection of medi-
cine fortnightly (intensive phase) and monthly (continu-
ation phase). 
We describe TB treatment outcomes in DSD and SOC 
models in 14 Eastern Deanery AIDS Relief Program 
(EDARP) sites in Nairobi slums.
Intervention or response: In this study, clients were coun-
selled and offered DSD. SOC was provided to those who 
opted out of DSD and the severely ill (based on clinician 
assessment). Clients on DSD models received adherence 
counselling, initiated treatment, and based on prefer-
ence, subsequently followed-up weekly using text mes-
sages, telephone calls or home visits. EDARP adapted 
their electronic medical records for documentation. 
We calculated frequencies, proportions, and Crude-
odds-ratios (COR) with 95% confidence intervals (CI) 
to describe clients on TB DSD and SOC models from 
October 2020–September 2022.
Results/Impact: Overall, 2,522 people were initiated on 
TB treatment. Of these 1,049(41.6%) clients received 
care in DSD and 1,473(58.4%) received care in SOC 
models. 
Among clients receiving DSD, 876(83.5%) had treat-
ment success (TS), 33(3.1%) died and 78(7.4%) were 
lost to follow-up (LTFU). Of those receiving SOC, 
1,119(76.0%) had TS, 96(6.5%) died and 128(8.7%) 
were LTFU. 

Compared to those on SOC, clients on DSD models 
were more likely to be treated successfully, [OR,1.6, 
95%CI:(1.3-2.0)] and less likely to die [OR,0.5, 
95%CI:(0.3-0.7)]. There was no difference in LTFU, 
[OR,0.8, 95%CI:(0.6-1.1)].
Conclusions: TB DSD models are feasible and could 
improve outcomes while reducing clinic visits. The ap-
parent lower TS among clients on SOC may be due to 
selection of severely ill clients.

OA62-689-18 A comprehensive approach  
to respiratory disease screening at a primary 
healthcare facility in Vietnam 

A. Le Thi Ngoc,1 H. Nguyen Binh,1 A. Nguyen Van,2 
D. Nguyen Van,3 L. Dinh Van,1 H. Kassa,4 H. Ly Na,2 
K. Kao,4 1Vietnam National Lung Hospital, National 
Tuberculosis Program, Ha Noi, Viet Nam, 2FIND VN, 
Project Office, Ha Noi, Viet Nam, 3Ha Noi Lung Hospital, 
Tuberculosis Program, Ha Noi, Viet Nam, 4FIND GNV, 
Access Program, Geneve, Switzerland. 
e-mail: ngocanhhsph@yahoo.com

Background and challenges to implementation: TB and 
other respiratory diseases such as COVID-19, RSV, and 
influenza A and B have some same symptoms like cough, 
fever, and sharing high-risk groups including HIV peo-
ple, elders, diabetes, and children. 
A programmatic screening has been implemented at 40 
communes of 2 districts in Ha Noi since November 2022 
with the aim of screening TB and the comment respira-
tory diseases (COVID19, RSV, Influenza A and B) using 
POC testings and GeneXpert test.
Intervention or response: At Commun Health Stations 
(CHSs), people with COVID-19, Influenza A&B, or 
RSV, TB symptoms will be tested for COVID-19, Influ-
enza A&B, or RSV by antigen RDTs, and people with 
TB symptoms will have their sputum specimens collect-
ed and sent to District health center (DHCs) TB units 
for TB testing. 
If COVID-19 testing results are positive, CHSs will 
manage the patients as per National guidelines, if TB 
testing results received from DHCs are positive, CHSs 
will inform the patients to come back for TB treatment 
initiation.
Results/Impact: Over 6 months, 16.456 people who 
reached health services at primary health care facilities 
were screened. Of those 15.665, 15.567, 2.481 and 2.476 
tests have been done for COVID-19, Influenza A&B, 
RSV, and TB, respectively. 
The total number of diagnosed COVID-19 cases was 
92, and influenza A,B, RSV were 89,32,24 cases respec-
tively. Around 2.5% of those who had at least one on 
the symptoms list have bacteriologically confirmed with 
TB. 
All cases then either received a treatment regimen right 
after diagnosis for COVID-19, Influenza A&B, or RSV 
at PHC or refer to the District health center for further 
clinical assessment before registering for TB treatment.
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Conclusions: The comprehensive package screening for 
respiratory diseases should be included in the primary 
healthcare package which will get reimbursement from 
National Health Insurance Scheme.

OA62-690-18 TB prevalence and associated 
factors among persons enrolling for HIV  
care in the pre- and post- test-and-treat era, 
East African Region, 2012-2020 

N. Kalema,1 S. Babirye,1 J. Musaazi,1 L. Najjemba,1 
A. Kiragga,2 B. Castelnuovo,1 B. Musick,3 
A. Semeere,1 C.T. Yiannoutsos,3 
K. Wools-Kaloustian,4 1Infectious Diseases Institute, 
Makerere University, Research, Kampala, Uganda, 
2African Population and Health Research Center 
(APHRC), Research, Nairobi, Kenya, 3Indiana University, 
Biostatistics, Indianapolis, United States of America, 
4Indiana University, Research, Department of Medicine, 
Indianapolis, United States of America. 
e-mail: nkalema@idi.co.ug

Background: In 2015, the World Health Organization 
(WHO) recommended the global adoption of Test and 
Treat (TT) strategy for HIV care. Increased access to an-
tiretroviral therapy (ART) has improved viral suppres-
sion and decreased mortality. 
However, the impact of TT on tuberculosis (TB) preva-
lence, the leading cause of morbidity and mortality in 
persons-living-with-HIV (PLHIV), is unclear. So, we 
sought to compare TB prevalence and associated factors 
before and after TT strategy in East Africa.
Design/Methods: In a cohort of PLHIV, aged ≥18 years, 
enrolling in HIV care between 2012-2020 at HIV prima-
ry care sites affiliated with the East Africa International 
epidemiology Databases to Evaluate AIDS consortium, 
prevalence and factors associated with TB before (2012-
2015) and after (2016-2020) TT were analyzed. 
Prevalent TB was defined based on bacteriological diag-
nosis or empiric TB treatment initiation within 60-days 
of enrollment. TB prevalence with 95% CIs and ad-
justed effects of TT were determined using multi-level 
Poisson regression models fitted with sites as random 
intercepts to account for variation in HIV care.
Results: Among 142,268 PLHIV studied, median age 
was 32(26-41) years, 37% were male, and 62% enrolled 
before TT. PLHIV enrolled after TT roll-out were more 
likely to start ART on day of receiving a positive HIV-
test result (81% vs. 24%) than before. 
The prevalence of TB was 8.8% (7,766) (95% CI: 8.2, 
9.4) before versus 6.0% (3,254) (95% CI: 5.2, 6.8) after 
TT-adoption. 
Adjusted for sex and age, TT strategy was associated 
with a lower prevalence of TB [aPR: 0.68 (95% CI: 0.65 
– 0.71), p<0.001] than before, but males were twice as 
likely to have TB [aPR: 2.04 (1.96 – 2.12), p<0.001] than 
females, and ages ≥25years associated with higher prev-
alence of TB than 18–24 years.

Characteristic Total 
N=142,268

N (Column%)

TB preva-
lence

n (row %)

Unadjusted Adjusted

Prevalence ratio 
95% CI

P-value Prevalence ratio 
95% CI

P-value

Enroll-
ment 
period

Pre-TTS
Post-TTS

88,308 (62)
53,960 (38)

7,766 (8.8)
3,254 (6.0)

Reference
0.69 (0.66 – 0.72) <0.001

Reference
0.68 (0.65 – 0.71) <0.001

Sex Female
Male

89,757 (63)
52,511 (37)

4,801 (5.3)
6,219 (11.8)

Reference
2.22 (2.14 – 2.31) <0.001

Reference
2.04 (1.96 – 2.12) <0.001

Age 
groups

18-24
25-34
35-44
45+

25,734 (18)
54,960 (39)
36,982 (26)
24,592 (17)

908 (3.5)
4,020 (7.3)

3,745 (10.1)
2,347 (9.5)

Reference
1.96 (1.83 – 2.11)
2.60 (2.42 – 2.80)
2.37 (2.20 – 2.56)

<0.001
<0.001
<0.001

Reference
1.69 (1.57 – 1.82)
2.03 (1.88 – 2.18)
1.82 (1.69 – 1.97)

<0.001
<0.001
<0.001

Conclusions: TT-adoption was associated with a re-
duced burden of prevalent TB; however, TB remains 
high among males and 25+year-old PLHIV enrolling 
into care.

OA62-691-18 Increasing TB case detection  
by engaging informal healthcare providers  
in north-eastern Nigeria 

S. Abdulkarim,1 S. John,2 T. Garba,2 H. Basason,2 
T. Rahman,3 R. Stevens,4 J. Creswell,3 1SUFABEL 
Community Development Initiative, Public Health, 
Gombe, Nigeria, 2Janna Health Foundation, Public 
Health, Yola, Nigeria, 3Stop TB Partnership, Innovation 
and Grants, Geneva, Switzerland, 4Stop TB Partnership, 
TB REACH, Liverpool, United Kingdom of Great Britain 
and Northern Ireland. 
e-mail: drsurajkwami@gmail.com

Background and challenges to implementation: Pat-
ent Medicine Vendors (PMVs) and Traditional Healers 
(THs) are informal healthcare providers with a signifi-
cant presence in Northeast Nigeria and many parts of 
Africa. They have established partnerships and trust 
with stakeholders in communities and are typically the 
first point of contact for health seeking, especially in ru-
ral communities. 
Despite their high potential for partnership in health 
care delivery, PMV and TH remained largely ignored by 
TB programs.
Intervention or response: We conducted a private sec-
tor engagement initiative in four Local Government Ar-
eas (LGAs) in Adamawa and Yobe States from October 
2020 to September 2021 and used 4 comparable LGAs as 
control areas. PMVs and THs leadership was engaged 
and sites were mapped. 
Community Volunteers (CVs) were linked to PMVs and 
THs to support the intervention. TB screening was con-
ducted among clients of PMVs and THs, and people 
with presumptive TB had sputum samples collected and 
transported to GeneXpert sites. Results were retrieved 
and people with Bac+ TB were linked to treatment while 
those with Bac- results were referred for further manage-
ment.
Results/Impact: Overall, 120 PMVs and 60 THs were 
mapped and engaged. They identified 7,553 people with 
presumptive TB and 92% (6,920) were tested. In total, 
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996 people with all forms of TB were notified; 923 were 
Bac+ including 12 with rifampicin-resistant TB. PMVs 
identified 4,503 (60%) of people with presumptive TB 
and 630 (63%) people with TB. TB notifications for all 
forms and Bac+ increased by 104%, and 114% in the 
evaluation population respectively, compared to an in-
crease of 32% and 20% in the control population.
Conclusions: Despite the focus of private sector engage-
ment in Asia, many people with TB seek care from in-
formal providers like PMVs and THs in Nigeria. 
Engaging these providers in Nigeria and beyond can 
lead to improvements in TB notifications and could be 
scaled.

OA62-692-18 Enhancing delivery of TB 
services for newly diagnosed patients in the 
Western Cape, South Africa: a telehealth 
intervention 

V. Mudaly,1 C. Cragg,1 A. van Zyl,1 H. Goeiman,1 
M. Paleker,1 N. Firfirey,1 M. Baderoen,2 Z. Geyer,2 
S. Petersen,2 P. Murphy,2 W. Sonday,2 J. Tayag,3 
1Western Cape Government, Department of Health & 
Wellness, Cape Town, South Africa, 2Western Cape 
Government, Department of the Premier, Cape Town, 
South Africa, 3United States Agency for International 
Development (USAID), United States Consulate General 
in Cape Town, Cape Town, South Africa. 
e-mail: Vanessa.mudaly@westerncape.gov.za

Background and challenges to implementation: During 
the Covid-19 pandemic, the Western Cape Government 
(WCG) Contact Centre’s “Track and Trace Programme” 
emerged as an innovative Health Information and Com-
munication Technology (ICT). By contacting citizens 
telephonically, agents informed them of their positive 
test result, provided information on quarantine and iso-
lation and linked them to care pathways. 
This intervention aims to expand this innovation to 
improve initiation of Tuberculosis (TB) treatment, pro-
vide TB symptom screening of household contacts and 
promote uptake of COVID-19 vaccination with sup-
port from the Government to Government (G2G) pro-
gramme between WCG and USAID.
Intervention or response: The intervention is being pilot-
ed in the Cape Metropolitan municipality since Decem-
ber 2022. The Provincial Health Data Centre (PHDC) 
enables access to patient information linked to Xpert 
MTB/RIF test results. Agents call patients 14 days after 
the test date. A patient-friendly script is followed to pro-
vide results and information. Patients are screened for 
signs of clinical deterioration and referred to commu-
nity-based teams if indicated. They are encouraged to 
go to a clinic to start treatment if they have not already 
done so. Household contacts are screened for symptoms 
of TB and COVID-19 vaccination is promoted.
Results/Impact: Out of a total of 1 323 clients, nearly 
90% had a linked cellphone number. Of these, 38.5% 
were successfully reached. 51 patients required linkage 

to care, 21 of whom had signs of clinical deterioration. 
Another 50 clients who were hospitalised were offered 
follow up calls. 
Most clients reached were very appreciative of the call. 
Poor quality of contact detail recording and reluctance 
of clients to answer calls have contributed to unsuccess-
ful calls.
Conclusions: COVID-19 telehealth interventions can be 
expanded to enhance TB service delivery. Optimisation 
of the service may be achieved by improving quality of 
contact detail collation and building trust with citizens 
through communication campaigns.

OA62-693-18 Multidisciplinary teams 
contribute to active screening and detection 
of TB cases among risk groups in Uzbekistan 

M. Uteshev,1 N. Parpieva,2 J. Ismoilova,3 
B. Babamuradov,1 1USAID Eliminating TB in Central 
Asia Activity, IDD, Tashkent, Uzbekistan, 2Republican 
Specialized Scientific Practical Medical Center 
Phthisiology and Pulmonology, MOH, Tashkent, 
Uzbekistan, 3USAID Eliminating TB in Central Asia 
Activity, IDD, Dushanbe, Tajikistan. 
e-mail: Jamilya_Ismoilova@abtassoc.com

Background and challenges to implementation: Accord-
ing to WHO Global TB Database 2015–2020 data, 26% 
of the estimated new and relapse cases in Uzbekistan 
were missed (not diagnosed) in 2019. This statistic rose 
to 45% in 2020 linked with the effects of the COVID-19 
pandemic. 
Many of those who do get diagnosed do so late: in a 
2021 USAID Eliminating TB in Central Asia (ETICA) 
activity study, 26% of surveyed TB patients consulted a 
doctor within 14-30 days of symptom onset.
Intervention or response: To best reach the people in TB 
risk groups (people in contact with TB patients, people 
living with HIV and migrant workers), in 2021, USAID 
ETICA and Uzbekistan’s NTP activated MDTs in three 
oblasts. Each MDT is based at a health facility and in-
cludes a doctor, nurse, psychologist, and outreach work-
ers. 
MDTs screen people in risk groups and refer those with 
presumptive TB symptoms for testing using a voucher 
system that ensures confidentiality and proper registra-
tion of individuals with TB symptoms. 
MDTs use gender-differentiated approaches to improve 
access to services by screening for gender barriers, pro-
viding psychological support and tackling issues of stig-
ma and discrimination.
Results/Impact: From May 2021 to March 2023, MDT 
outreach workers in the USAID ETICA pilot regions 
screened 32,363 beneficiaries for TB symptoms; 12,460 
of them were tested for TB; 382 received a diagnosis of 
active TB disease. 
This represents 25.6% of the total number of TB cases 
registered in the pilot regions during this time (Fig-
ure1).



S568 Oral abstract sessions,  Saturday,  18  November

Figure. The number of  identified by MDT and NTP.

Conclusions: MDTs have demonstrated their high effec-
tiveness in contributing to case finding. They contribute 
to shifting TB screening from the TB service to PHC, 
help strengthen linkages between the NTP and PHC, 
and bolster reach to vulnerable populations which will 
improve timely detection. The demonstrated MDT ap-
proach can be expanded to other regions and countries.

OA62-694-18 Addressing the social 
determinants and consequences of TB  
in Nepal: results from a four-arm 
randomised-controlled pilot trial of 
socio-economic support for TB-affected 
households 

B. Rai,1 K. Dixit,1 R. Dhital,1 P. Bista,1 G. Majhi,1 
M. Sah,1 A. Jha,1 P. Rishal,1 G. Mishra,1 L. Bonnett,2 
M. Caws,3 T. Wingfield,4 1Birat Nepal Medical 
Trust, Department of Research, Kathmandu, Nepal, 
2University of Liverpool, Department of Health Data 
Science, London, United Kingdom of Great Britain and 
Northern Ireland, 3Birat Nepal Medical Trust, 
Department of Research, London, United Kingdom of 
Great Britain and Northern Ireland, 4Liverpool School 
of Tropical Medicine, Departments of Clinical Sciences 
and International Public Health, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: bhola@bnmt.org.np

Background: WHO policy advocates reducing stigma 
and eradicating catastrophic costs of people with TB 
but practical evidence on socioeconomic interventions 
is scarce. We conducted a pilot randomised-controlled 
trial (RCT) to evaluate the feasibility and acceptability 
of socioeconomic support for TB-affected households 
in four districts of Nepal.
Design/Methods: A total of 128 TB people with drug-
sensitive pulmonary TB notified to the Nepal Nation-
al TB Program were recruited and randomly assigned 
1:1:1:1 to: control, social, economic, and combined so-
cioeconomic support arms. 
Social support consisted of: 
Enhanced TB education (IEC) at household visits with 
an illustrated wall-calendar to increase knowledge; 
And TB-Champions/Survivor-led TB Clubs, which used 
group-counselling and a locally-made animated-video 
to reduce stigma. 

Economic support consisted of six unconditional 
monthly cash transfers of 3000 Nepalese Rupees 
(~30USD). Process evaluation assessed acceptability and 
feasibility.
Results: Participant recruitment was 100%, retention 
was ≥94%, and fidelity to support package activities was 
high for cash transfers (62/62, 100%), Home visits and 
IEC (59/62, 95%) but slightly lower for TB Clubs (56/62, 
90%, Table). Participant satisfaction with support pack-
ages was generally high for cash transfers and TB Clubs. 
Notable differences between study arms included lower 
satisfaction with home visits and IEC (23/30 [77%] vs 
29/29 [100%] good/very good rating) and lower atten-
dance at TB Club (25/30 [83%] vs 31/32 [97%]) in social 
vs socioeconomic arm participants. 
Participants’ qualitative survey feedback suggested: cash 
transfers were timely and used for nutrition and travel; 
Home Visits and IEC provided good information, mo-
tivation, and counselling (including about drug side ef-
fects); and TB Clubs were valued to share experience 
and reduce stigma (Table).

Recruitment, follow-up, study activity 
completion and participant survey 
feedback

Control Econo-
mic Social Socioe-

conomic

Participants qualita-
tive survey feedback 
on support package 
activities received

Recruit-
ment and 
follow-up

Recruited (%)
Completed all study follow-
up (%)

32/32 
(100%)

32/32 
(100%)

32/32 
(100%)

32/32 
(100%) -

30/32 
(94%)

30/32 
(94%)

30/32 
(94%)

32/32 
(100%) -

Six monthly 
unconditional 
cash transfers

Completed 
(%) - 30/32 

(94%) - 32/32 
(100%)

“Timely financial 
support”
“My family was able 
to buy fruit and meat”
“Cash transfers 
helped to reduce out-
of-pocket costs”

Rated Good 
or Very Good 
(%)

- 26/30 
(87%) - 29/32 

(91%)

Home visits 
and IEC with 
illustrated wall 
calendar

Completed 
(%) - - 30/30 

(100%)
29/32 
(91%)

“Good counselling 
and motivation”
“We had the 
opportunity to ask 
about drug side 
effects”
“The wall calendar 
gave useful 
information on TB 
symptoms and 
treatment”

Rated Good 
or Very Good 
(%)

- - 23/30 
(77%)

29/29 
(100%)

TB clubs 
with mutually 
support and 
locally made 
animated 
TB-stigma 
reduction 
video

Completed 
(%) - - 25/30 

(83%)
31/32 
(97%)

“TB clubs and TB 
video provided new 
knowledge and were 
educational”
“I liked sharing 
experiences with 
other people with TB 
at the TB clubs”
“TB clubs will help 
reduce TB stigma”

Rated Good 
or Very Good 
(%)

- - 24/25 
(96%)

26/27 
(96%)

Table 1: Fidelity to ASCOT pilot RCT recruitment, 
follow-up, study activity completion and participant 
survey feedback. 
Legend: 128/128 (100%) of  people invited subsequently agreed to 
participate, gave informed consent, and were recruited.

Intervention activities marked with a hyphen (-) indicate intervention 
activities that, as per protocol, were not applicable to particular study 
arms. *n=4 participants in the socioeconomic arm who completed a 
TB club did not give feedback. 
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Conclusions: The ASCOT pilot trial showed that inte-
grated socioeconomic support had optimal feasibility 
and acceptability to TB-affected households in Nepal 
and is suitable for large-scale trial evaluation. Cash 
transfers appeared to incentivize participation in social 
support activities.

OA63 Perspective in person-centred care 

OA63-695-18 Psychosocial consequences  
of TB among people diagnosed through 
active vs. passive case-finding in Nepal:  
a longitudinal, prospective cohort study 

K. Dixit,1,2 B. Rai,1 T.P. Aryal,1 R. Dhital,1 P. Poudel,1 
M.K. Sah,1 G. Majhi,1 R. Paudel,1 G. Mishra,3 
L. Bonnett,4 M. Caws,1,5 T. Wingfield,5,6,7 1Birat Nepal 
Medical Trust, Department of Research, Kathmandu, 
Nepal, 2Karolinska Institutet, Global Public Health, 
Stockholm, Nepal, 3Liverpool School of Tropical Medicine, 
Department of Clinical Sciences, Kathmandu, Nepal, 
4University of Liverpool, Department of Health Data 
Science, Liverpool, United Kingdom of Great Britain and 
Northern Ireland, 5Liverpool School of Tropical Medicine, 
Department of Clinical Sciences, Liverpool, United 
Kingdom of Great Britain and Northern Ireland, 
6Karolinska Institutet, Global Public Health, Stockholm, 
United Kingdom of Great Britain and Northern Ireland, 
7Liverpool University Hospitals NHS Foundation Trust, 
Tropical and Infectious Disease Unit, Liverpool, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: Tom.Wingfield@lstmed.ac.uk

Background: The psychosocial consequences of tuber-
culosis (TB) are recognized as a key barrier to ending TB 
globally. We evaluated stigma, depression, and quality 
of life (QoL) among people with TB (PTB) diagnosed 
through active case finding (ACF) and passive case find-
ing (PCF) in Nepal.
Design/Methods: We prospectively recruited consecu-
tive adult PTB diagnosed through ACF and PCF strate-
gies in four districts of Nepal between August-2018 and 
April-2019. We assessed stigma, depression, and QoL at 
2-3 months (baseline) and 5.5-6.5 months (follow-up) 
post-treatment initiation.
Stigma was measured using an adapted VanRie Stigma 
Scale (VRSS). Depression was measured using a locally-
validated Patient Health Questionnaire (PHQ-9) with 
scores ≥10 indicating depression. QoL was measured 
using EQ-5D-5L tool from 0 to 1 (optimal QoL), and 
a self-rating tool from 0% to 100% (optimal self-rated 
health).
Results: We recruited 221 PTB with mean age 48 years 
(Standard Deviation ±16), of whom 147/221 (67%) 
were men, 111 diagnosed through ACF and 110 PCF. 
Reported stigma was common but decreased across 
all VRSS domains for ACF participants and only some 

domains for PCF participants between baseline and 
follow-up (Figure). Levels of depression appeared higher 
amongst ACF than PCF participants and decreased 
between baseline and follow-up (14% ACF vs 6% PCF 
at baseline; 6% vs 3% at follow-up). Self-rated health 
(68% vs 71%; 79% vs 82%) and EQ-5D-5L scores (0.907 
vs 0.938; 0.963 vs 0.978) appeared lower amongst ACF 
than PCF participants and increased between baseline 
and follow-up.

Figure 1. Percentage of  all participants (a) and 
participants diagnosed by ACF (b) and PCF (c) 
agreeing with items of  the Van Rie Stigma Scale at 
baseline and follow-up.

Conclusions: These findings suggest a substantial psy-
chosocial impact of TB in Nepal, which wanes during 
treatment but is not eradicated, and affects people di-
agnosed through both ACF and PCF. ACF represents 
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a point of contact with TB-affected people that is a 
missed opportunity to provide additional holistic care. 
Evaluation of psychosocial support interventions, in-
cluding those integrated with existing ACF activities, is 
warranted.

OA63-696-18 Patient preferences for 
improving TB care in Chitwan District,  
Nepal: a discrete choice experiment 

T. Aryal,1 K. Baral,2 J. Thapa,2 J. Baral,3 
V. G.C.,4 1Patan Academy of Health Sciences, School of 
Public Health, Community Health Sciences, Kathmandu, 
Nepal, 2Patan Academy of Health Sciences, Community 
Health Sciences, Kathmandu, Nepal, 3WaterAid Nepal, 
Health Promotion, Kathmandu, Nepal, 4University of 
Huddersfield, Community Health, Huddersfield, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: mph.taraprasadaryal@pahs.edu.np

Background: Understanding patient’s preferences for tu-
berculosis (TB) care is crucial to develop patient-centred 
TB care. 
However, there is a paucity of published literature to de-
termine patient preferences for managing drug-sensitive 
TB in Nepal.
Design/Methods: Using the results of a review of pub-
lished literature and conducting qualitative patient inter-
views, we designed a discrete choice experiment (DCE). 
The choice experiment was completed by 133 partici-
pants aged 18 years or above with pulmonary TB. 
Participants were recruited from 20 public TB treatment 
centres in Chitwan between December 2022 and Febru-
ary 2023. 
The DCE study included six characteristics (attributes) 
of TB care (patient card, sex of healthcare provider, 
provision of transportation incentives, provision of psy-
chosocial support, waiting time, and types of TB care 
provider). 
In 24 choice tasks, participants selected their preferred 
option from 2 hypothetical care models. As part of the 
study, participants’ socio-demographic characteristics 
including their health status, such as smoking and HIV 
status, were also collected. 
The analysis used a conditional logit regression model 
to quantify the individual preference utility associated 
with each attribute.
Results: Among 133 patients who participated in DCE 
(97% response rate, mean age of 47 years, 71% male), 
83% had pulmonary bacteriologically confirmed (PBC) 
TB, and 32% were in the intensive phase of treatment. 
Patient card with instructions, provision of psychosocial 
support, and waiting time were the significant attributes 
associated with TB care. 
Patients highly valued TB care services that have the 
provision of psychosocial support (β=0.62, p<0.001), 
followed by improved patient card (β=0.50, p<0.001), 
and the waiting time for TB care within half an hour 
(β=0.25, p=0.002).

Conclusions: People with TB preferred to be supported 
by psychosocial interventions, improved patient card, 
and reduced waiting time. This study provides evidence 
for current/future TB control programme package to 
align with the patient’s preferences.

OA63-697-18 The Stigma-Free Healthcare 
Facility Initiative as a tool for patient-centred 
TB cure and care advancement 

Y. Subbotin,1 O. Pavlova,1 V. Polunya,1 
O. Klymenko,2 O. Semenova,2 V. Denysenko,3 
N. Savchenko,3 T. Barnard,4 K. Gamazina,1 
G. Dravniece,1 1PATH, Ukraine, Kyiv, Ukraine, 
2Charitable Organization “TBPeopleUkraine”, Kyiv, 
Ukraine, 3Charitable Organization “100% LIFE”, Kyiv, 
Ukraine, 4USAID, TB and Infectious Diseases, Kyiv, Ukraine. 
e-mail: ysubbotin@path.org

Background and challenges to implementation: The 
Baseline Stigma Assessment conducted in Ukraine in 
2021 revealed substantial reserve for reducing stigma 
and discrimination against people living with TB 
(PLWTB) by fostering tolerant attitudes among primary 
healthcare providers, whose role in TB detection and 
management has increased dramatically due to health-
care reform. 
The demand for patient-friendly environments has in-
creased due to the COVID-19 pandemic and Russia’s 
military invasion of Ukraine, which have negatively im-
pacted accessibility of services and changed behavioral 
patterns of both patients and providers.
Intervention or response: Aiming at consistent and sus-
tainable long-term intervention into patient-provider 
trustworthy relationship-building, the USAID-funded 
project “Support TB Control Efforts in Ukraine” togeth-
er with Charitable Organizations TB People Ukraine 
and 100%LIFE launched the Stigma-Free Healthcare 
Facility initiative comprising medical personnel training 
on origins of stigma and ways to reduce it, developing, 
promoting, and evaluating the stigma-free policy (SFP) 
for healthcare institutions (HCI). 
Following the development of training manual on stigma 
prevention, learning sessions were offered to family phy-
sicians and TB specialists throughout the country. The 
training module and certified on-line course on building 
tolerant attitudes were integrated into pre/postgraduate 
medical training curricula. 
Responding to advocacy efforts, the National Health 
Service defined the adoption of SFP by HCI as an ac-
creditation criterion that enabled dissemination of the 
Framework SFP to individual facilities. A pilot on intro-
duction of SFP implementation monitoring and evalua-
tion is underway.
Results/Impact: As on April 2023, despite COVID-19 
pandemic and Russia’s brutal military invasion, 80 train-
ers delivered 170 learning sessions on prevention of stig-
ma and discrimination in primary healthcare facilities; 
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4000 medical professionals from 21 regions of Ukraine 
strengthened their skills in patient-friendly communica-
tion with PLWTB; 4500 physicians completed certified 
on-line course; 300 healthcare facilities institutionalized 
SFP.

Figure. Status of  stigma-free healthcare facility 
initiative rollout in Ukraine, 2023.

Conclusions: Combined effect of capacity-building, ed-
ucation and advocacy efforts is building a critical mass 
of SFP supporters, thereby transforming the culture of 
care delivery.

OA63-698-18 The pivotal role of Kagabays 
in improving treatment outcomes among 
people with drug-resistant TB and 
household contact case-finding at the height 
of COVID-19 pandemic 

D. Marcelo,1 P.M. Perdito,1 A.J. Barrameda,1 
A.C. Aquino,1 M.M. Golla,1 E. Gutierrez,1 
V. Dalay,1 M.V. Frias IV,1 J. Abong,1 C. Yu,1 
1De La Salle Medical and Health Sciences Institute, 
Research, Dasmariñas, Philippines. 
e-mail: cyyu@dlshsi.edu.ph

Background: Successful treatment outcome rate of drug 
resistant-tuberculosis (DR-TB) is often relatively low in 
the Philippines. Following WHO guidelines, the Nation-
al TB Program (NTP) promotes community-based DOT 
for DR-TB. We implemented the Community Approach 
to Control and Halt DRTB (CoACH-DRTB) Project by 
training volunteers called ‘Kagabays’ (community health 
workers/CHWs). Kagabays served as DOT providers, 
Educators and Counselors of persons with DRTB with 
primary aim of improving treatment outcome.
Design/Methods: We conducted a prospective single 
cohort study in Cavite Province, Philippines. Kagabays 
followed-up study participants through daily home 
visits for drug adherence and program retention, with 
post-treatment follow-up every 6 months for 2 years. At 
each monthly scheduled visit, a nurse/physician assessed 
the Kagabays’ outputs during their daily monitoring. 
Household contacts were followed-up for symptoms 
screening to assess TB activation within 2 years.

Results: From 2019-2022, 57 trained Kagabays moni-
tored 171 study participants in the community. Aver-
age monthly adherence was reported at 96% even dur-
ing COVID-19 pandemic. The Kagabays used mobile 
app ConnecTB to monitor daily drug intake. 153/171 
(89.4%) study participants achieved treatment success, 
12 died (7.0%), and 6 (3.5%) were lost to follow-up. 
Successful treatment outcome is higher “compared” to 
73% of those started second-line treatment in 2019 as 
reported by WHO in 2021, and 65% from a systematic 
review. Case holding was notably successful: 3% lost to 
follow-up as compared to 20.3% in 2018 national data. 
Among household contacts,10% (8/77) developed ac-
tive TB within 2-year monitoring. To date, 65% (37/57) 
Kagabays are currently active community volunteers 
and majority (81%, 30/37) are now employed by their 
local government unit.
Conclusions: The CoACH-DRTB is an effective program 
for treatment adherence improvement, loss to follow-up 
reduction and successful treatment outcome that may be 
adapted nationwide. Training and deployment of Kaga-
bays should be adapted as an important component of 
NTP’s patient-centered community-based DR-TB treat-
ment guidelines.

OA63-699-18 Early results from the 
community-based, person-centred model  
of TB care by trained TB survivors in India 

A. Kalra,1 M. Das,1 S. Mohapatra,1 S. Kumar,2 
T. Nandy,2 A. Panda,2 S. Chalil,3 S. Khumukcham,3 
N. Kumar,4 R. Ananthakrishnan,2 S.S. Chadha,1 
S. Sarin,5 1FIND, Programmes, Delhi, India, 2Resource 
Group for Education and Advocacy for Community 
Health, Programmes, Delhi, India, 3Office of the World 
Health Organization (WHO) Representative to India, 
WHO Country Office, Community Engagement, TB 
Support Network, Delhi, India, 4National TB Elimination 
Programme, MoHFW, Central TB Division, Delhi, India, 
5FIND, Programmes, Geneva, Switzerland. 
e-mail: Mrinalini.Das@finddx.org

Background and challenges to implementation: In India, 
to contribute to the unmet needs of community-based 
psychosocial needs of people with TB (PWTB), Unite 
to ACT- is being implemented in 10 states, with support 
of India National TB Elimination Programme (NTEP) 
since August 2021. The project focuses on providing 
continued psychosocial support to PWTB by trained TB 
survivors. This document describes the achievements 
during the first year of project implementation.
Intervention or response: Under the project, trained TB 
survivors provided door-step patient centered services 
to PWTB including treatment literacy, vulnerability as-
sessment, gender peer counseling, gender family coun-
seling besides others. The objective of the services is to 
ensure treatment adherence and favourable treatment 
outcomes. The project data is stored in hard copy (reg-
isters) and electronic version (project MIS). A dedicated 
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monitoring and evaluation team has been appointed to 
ensure completeness and accuracy of project data.
Results/Impact: A total of 1,423 TB survivors (Male- 
582, Female-841) received training and of these 950 were 
enrolled in the project (Male-409, Female-541). During 
January-September 2022, the trained TB survivors 
provided psychosocial support to 90,117 PWTBs 
and their families in 80 districts across 10 states. The 
psychosocial support was appreciated by PWTB and 
family members. Of the 35,701 PWTB that initiated 
TB treatment during Jan-Mar22 and reported TB 
outcomes, 91% (n=32,387) have successfully completed 
the TB treatment which is ~6% higher than the NTEP 
reported successful outcomes for 2021 in the same states 
(Figure 1).

Figure 1. Proportion of  successful TB outcomes* 
(cured and completed) reported under the Unite to 
ACT project, compared to national programme in 10 
states of  India.

Conclusions: The trained TB survivors, under the proj-
ect, worked as an extended arm of National TB Pro-
gramme in community, for successfully providing door-
step psychosocial support resulting in higher favourable 
outcomes amongst TB patients. The project findings 
show the need for trained TB survivors in the commu-
nity, to support the TB programmes in their efforts to 
end TB.

OA63-700-18 Nuances, complexities and 
opportunities of TB preventive therapy 
delivery in cross-border communities: 
the case of Beitbridge District Hospital, 
Zimbabwe 

K. Sithole,1 N. Kawaza,1 B. Dube,1 V. Chihota,2 
L. Chimoyi,3 M. Ncube,4 C. Gwanzura,4 T. Apollo,4 
1Clinton Health Access Initiative, TB Access Program, 
Harare, Zimbabwe, 2Aurum, TB, Johannesburg, South 
Africa, 3Aurum, TB, Johannesburg, Kenya, 4Ministry of 
Health and Child Care, AIDS AND TB, Harare, Zimbabwe. 
e-mail: ksithole@clintonhealthaccess.org

Background and challenges to implementation: The 
high-frequency of mobility within cross-border com-
munities increases the risk of vulnerabilities to TB. A 
twenty-four-month observational study among PLHIV 
in Zimbabwe, Ethiopia, and South Africa attending rou-
tine HIV care is underway to understand TPT uptake, 
completion, and optimal service delivery models. We 
describe our implementation experience and outcomes 
of the retention strategies among highly mobile patients 
in Zimbabwe.
Intervention or response: The BBDH cohort in Zim-
babwe is characterised by a mix of urban/rural, mostly 
self-employed, and highly mobile community with poor 
mobile network connectivity. HIV care is decanted for 
ART stable patients through differentiated service deliv-
ery (DSD) model. Over 12 months, 221 PLHIV above 
the age of 18 years were enrolled and followed-up at 
BBDH to collect information on TPT initiation, adher-
ence, side effects and completion. During the first two 
months, participants were followed-up telephonically. 
The subsequent visits (3-, 6- and 12-months) included 
community visits supported by community health work-
ers and research staff exploring TB care for TB inves-
tigation, diagnosis, TPT delivery, uptake and comple-
tions.
Results/Impact: Telephonically 49% and 47% of study 
participants at one- and two-months post enrolment re-
spectively were reached due to network challenges and 
migration into South Africa. During the third month 
visit (baseline), 74% of study participants returned 
to the clinics for HIV care. Those not attending clinic 
visits cited being in DSD models. After implementing 
community visits (post intervention), 91% and 94% 
of participants returned to the facilities for HIV care 
6- and 12-months post enrolment. 100% of clients in 
DSD models were reached in the community and 2% 
migrants were missed.
Conclusions: There is strong evidence for Zimbabwe to 
prioritize integrating TPT delivery with patient centered 
initiatives such as telehealth, DSD models and outreach 
programs for highly mobile population. Cross border 
collaborations between South Africa and Zimbabwe 
will allow for continuity of care for migrants on TPT.
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OA63-701-18 Early experience of digitally 
supporting drug-resistant TB patients at a 
MSF Clinic, Mumbai, India 

P. Agarwal,1 J. Sawant,1 S. Khan,2 A. Silsarma,2 
M. Gracia,3 A. Iyer,4 M. Morales,4 H. Spencer,3 
P. Isaakidis,3 1Médecins Sans Frontières, Patient 
Support, Mumbai, India, 2Médecins Sans Frontières, 
Operational Research, Mumbai, India, 3Médecins Sans 
Frontières, Southern Africa Medical Unit, Médecins Sans 
Frontières, Cape Town, South Africa, Mumbai, India, 
4Médecins Sans Frontières, Medical, Mumbai, India. 
e-mail: msfocb-mumbai-eam1@brussels.msf.org

Background and challenges to implementation: Persons 
living with drug-resistant tuberculosis (DRTB) struggle 
with multiple drugs and toxicities. challenges to adhere 
and unsuccessful treatment outcomes are caused by lack 
of knowledge about TB and its treatment, stigma, isola-
tion, negative self-perception, and importantly, lack of 
timely care and support. Scalable digital solutions may 
help patients through their treatment journey in the con-
text of limited support lines
Intervention or response: From November 2021 to Janu-
ary 2022, the Médecins Sans Frontières (MSF) Mumbai 
DRTB project piloted a digitally supported treatment 
(DOST) platform in collaboration with the Sweden In-
novation Unit (SIU). Through a specially designed digital 
application, we provided treatment literacy, adherence 
support, and increased access to care for 26 patients, as 
part of this pilot intervention. The platform aimed to 
decentralize patient management, ultimately improving 
treatment adherence and psychological well-being
Results/Impact: 

Features Type of support provided

Push Notification
Reminders for taking medication
Motivational messages
Health promotion messages

Mood reporting Follow up of psychological well being
Counselling support and referral to psychologist as per the need

Confidence reporting Gauge patient’s general motivation
Counselling support in case of lack of motivation

Adherence reporting Monitor adherence
Gather information on missed doses in non judgemental way

Side Effect reporting Side effect follow up
Referral to the doctor

Posters
TB education
Test knowledge
Test improvement knowledge

TB IEC videos General education on TB
Health promotion

Patient testimonial 
videos

Experience sharing by post TB patients – challenegs faced during 
TB treatment

Table 1: Features of  Digitally Supported Treatment 
(DOST) Application.

We observed that the application assisted patients in ad-
justing their attitudes toward the disease and its treat-
ment. The medicine reminder feature reduced patients’ 

reliance on family members to take their medications on 
time. Patients were able to overcome their fear of the dis-
ease thanks to the TB information provided in the form 
of quizzes and testimonial videos. Through the applica-
tion, patients communicated their mood and side effects 
to counsellors. 
As a result, counsellors were able to assist patients as 
needed. We faced technical challenges such as the re-
quirement to enter the password multiple times, the 
app’s unavailability on non-Android phones, and glitch-
es in medicine reminders.
Conclusions: The DOST app demonstrated several fea-
tures of person-centeredness and the ability to act as a 
robust interface between the health care delivery system 
and the person living with DR-TB during the initial ex-
perience. The platform was well received by users, but 
technical issues remain to be addressed

OA63-702-18 Risk factors associated  
with TB disease in patients attending  
health facilities in Rwanda 

P. Migambi,1 L. Bitunguhari,2 F. Birungi,3 Y. Mucyo,4 
M. Mutagoma,5 A. Dushime,6 F.M. Nsabimana,7 
1Rwanda Biomedical Center, HIV AIDS Disease Prevention 
and Control in Tuberculosis and Other Respiratory Diseases 
Division, Kigali, Rwanda, 2University of Rwanda, Internal 
Medecine, Kigali, Rwanda, 3University of Rwanda, School 
of Public Health, Kigali, Rwanda, 4Rwanda Biomedical 
Center, HDPC, Kigali, Rwanda, 5Ministry of Health, 
Mugonero District Hospital, Karongi, Rwanda, 
6HISP, Hisp, Kigali, Rwanda, 7Rwanda Biomedical Cemter, 
HIV AIDS Disease Prevention and Control in Tuberculosis 
and Other Respiratory Disease Division, Kigali, Rwanda. 
e-mail: patrick.migambi@rbc.gov.rw

Background and challenges to implementation: Con-
ducting a risk factor study in Rwanda is crucial to iden-
tify the factors contributing to the disease burden. Un-
derstanding the risk factors associated with TB can help 
in target screening and early detection, reducing trans-
mission, and improving patient outcomes. Rwanda has 
28% of TB missing cases according to the WHO global 
TB report in 2021 The aim of the study was to identify-
ing risk factors of pulmonary TB to inform policy and 
public health strategies to reduce the incidence of TB in 
the country.
Intervention or response: This is a case-control study 
conducted in centers for diagnosis and treatment of TB 
in Rwanda. Three control participants matched for one 
case. Descriptive and logistic regression analysis were 
computed.
Results/Impact: This study included2293 participants, 
with 676 cases and 1617 controls. Descriptive analysis 
showed that cases were more likely to have a history 
of smoking, alcohol consumption, being underweight, 
HIV-positive status, and contact with TB cases. Multi-
variate logistic regression analysis revealed that factors 
such as being male (aOR=1.4[95%CI: 1.01-1.87]), hav-
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ing a BMI less than 18.5(aOR=2.4[95%CI: 1.50-3.87]), 
a history of imprisonment (aOR=1.80[95%CI: 1.04-
3.02]), and contact with TB cases (aOR=1.6[95%CI: 
1.08-2.46]), and not being aware of such contact were 
associated with high odds of contracting pulmonary 
TB. 
Conversely, living in a union (aOR=0.7[95%CI: 0.49-
0.90]) and having a BMI greater than or equal to 
30(aOR=0.1[95%CI: 0.02-0.54) were associated with 
low odds of developing PTB.
Conclusions: The study highlights that Males, individu-
als with a BNI less than 18.5. those with a history of 
imprisonment or contact with TB cases, and those who 
are unware of their family’s TB status were identified as 
high risk groups for TB. These finding underscore the 
importance of healthcare providers considering these 
risk factors during the screening of TB presumptive 
cases in Rwanda. Effective screening and early detection 
can lead to timely treatment, reducing transmission and 
improving outcomes.

OA64 Sustainability of accessing  
services translated into quality care 

OA64-703-18 Improving TB cure rate at 
private not-for-profit diagnostic treatment 
units in Busoga Sub-region, Uganda 

G. Alwodo,1 D. Mugisha,1 H. Alima,1 A. Ogei,2 
A. Muhumuza,2 J. Masiko,3 R. Takwaza,4 
T. Tumwesigye,5 1Uganda Protestant Medical Bureau, 
Health Systems Strengthening, Kampala, Uganda, 
2Uganda Protestant Medical Bureau, Monitoring 
Evaluation & Learning, Kampala, Uganda, 3Uganda 
Protestant Medical Bureau, Programs, Kampala, Uganda, 
4Uganda Protestant Medical Bureau, Grants and Capacity 
Building, Kampala, Uganda, 5Uganda Protestant Medical 
Bureau, Administration, Kampala, Uganda. 
e-mail: galwodo@upmb.co.ug

Background and challenges to implementation: The 
Ministry of Health of Uganda requires that 90% of all 
Tuberculosis (TB) cases receiving treatment get cured. 
Busoga is among the TB high burden regions. Between 
January and March 2022, 20 Private not for profit 
(PNFP) Tuberculosis (TB) diagnostic treatment units 
diagnosed 74 new and relapse Pulmonary Bacteriologi-
cally Confirmed (PBC) cases and were initiated on TB 
treatment and only 42 (54%) got cured. 
The Uganda Protestant Medical Bureau’s USAID fund-
ed project; Local Service Delivery for HIV and AIDS Ac-
tivity (USAID/LSDA) sought to increase the TB cure rate 
in Busoga region.
Intervention or response: USAID/LSDA supported 20 di-
agnostic and treatment Units in Busoga to build capaci-
ty of Health workers through trainings and mentorships 

on Integrated Comprehensive Tuberculosis and man-
agement guideline. Started a TB clinic day, instituted the 
use of TB appointment registers, aligned appointments 
with the date for sputum smear follow up, follow up of 
patients and community delivery of anti TB medicines. 
Performance reviews were conducted. Documentation 
gaps were addressed through data triangulation.
Results/Impact: From January- March 2022 to January-
March 2023, TB cure rate improved from 57% to 94%

Figure. Cure rate among TB patients in Busoga.

Conclusions: Addressing TB community stock chal-
lenges, instituting TB clinic days, utilizing TB appoint-
ment register, proper documentation and delivery of 
community services coupled with capacity building of 
health workers improved TB Cure rate among TB pa-
tients. Provision of tailored TB community services such 
as community drug distribution and sputum follow ups 
improves TB treatment outcomes.

OA64-704-18 Ensuring sustainable TB  
case detection and active case-finding  
in the context of war and COVID-19 

T. Ivanenko,1 H. Darahan,1 A. Bogdanov,1 
A. Bishop,1 O. Pavlova,1 T. Barnard,2 K. Gamazina,1 
G. Dravniece,1 1PATH, Ukraine, Kyiv, Ukraine, 
2USAID, TB and Infectious Diseases, Kyiv, Ukraine. 
e-mail: tivanenko@path.org

Background and challenges to implementation: Previ-
ously in Ukraine, TB contact investigation and active 
case-finding in Ukraine was difficult due to healthcare 
system challenges and ongoing reform, and unclear 
policies and definitions, for example, for index cases. 
Contact tracing was also deprioritized. Data from 2019 
revealed that 10.9 TB cases were identified per 1,000 
contacts.
Intervention or response: In response, STBCEU project, 
funded by USAID and implemented by PATH, invest-
ed in policy strengthening, creation of contact investi-
gation algorithms and SOPs, and involved TB family 
doctors and epidemiologists in contact tracing. Train-
ing curricula were developed on a range of topics, with 
training and mentoring being provided through TB 
Training Hubs and in clinical settings. This assistance 
also included monitoring visits to remote areas to orga-
nize screenings for TB contacts.
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Results/Impact: Between January 2020 to December 
2022, 17,753 Index Patients (IPs) were investigated, and 
45,843 contacts identified (2.6 contacts per IP). Of these, 
39,727 contacts (86.7%) were screened for TB, of which 
1,087 were identified with active TB (27.4 per 1,000 
contacts). Between 2020 and 2022, active TB detection 
among contacts has steadily increased, despite the war.

Figure. STBCEU CI cascade January-December 2022.

Conclusions: The investments in systematic TB contact 
investigation policies, procedures, training and moni-
toring and evaluation have led to important improve-
ments in identifying active TB among contacts, with the 
numbers of TB cases being identified through contact 
investigation steadily increasing, even in the context of 
COVID-19 and the war. 
We conclude that these higher rates are due to improved 
clinical and case management capacity and clarified 
policies and algorithms, resulting in improved detection 
(and faster links to treatment), as well as higher actual 
rates of TB due to living conditions resulting from war, 
although this requires more investigation. This approach 
has proven robust in the most difficult circumstances 
and has been recommended for national expansion.

OA64-705-18 Feasibility and  
effectiveness of mobile clinics in increasing 
access to TB services in conflict-related 
settings: examples from Syria 

M.N. Alyousfi,1 N. Wilson,1 Z. Aljarad,2 
A. Morabeih,3 H. Husseiny,4 M.s. Albaour,5 
M. Khalouf,6 G. Muhjazi,7 C. Togara,8 
A. Alshatnawi,8 S.K. Howlader,8 T.s. Awad,6 
1UN Migration Agency (IOM), Migration Health 
Department, Amman, Jordan, 2World Health 
Organization, Communicable Diseases Department, 
Aleppo, Syrian Arab Republic, 3World Health 
Organization, Program Monitoring and Evaluation, 
Damascus, Syrian Arab Republic, 4World Health 
Organization, Communicable Diseases Department, 
Damascus, Syrian Arab Republic, 5Ministry of Health, 
Communicable Diseases Department, Damascus, Syrian 
Arab Republic, 6Ministry of Health, Ministry of Health, 
Aleppo, Syrian Arab Republic, 7World Health 
Organization, Communicable Diseases Department, 
Cairo, Egypt, 8UN Migration Agency (IOM), 
Migration Health Division, Amman, Jordan. 
e-mail: nehad.alyousfi@gmail.com

Background and challenges to implementation: Since 
2011, conflict in Syria has resulted in displacement, de-
struction of health facilities, and loss of skilled staff. 
This has led to breakdown in TB diagnostic and treat-
ment networks and 30% decrease in annual case notifi-
cation. 
While the Global Fund’s Middle East Response grant 
through IOM and WHO has supported drug and di-
agnostic procurement, it does not address crucial gaps 
such as renovating peripheral health facilities. TB pa-
tients have to travel far leading to delayed diagnosis and 
lower notification rates. MOH collaborated with part-
ners to extend primary care services closer to people.
Intervention or response: Three mobile clinics, each 
with an x-ray technician and nurse, were strategically 
deployed in Aleppo, Rural-Damascus, and Deir-Ezour 
governorates. The vans were linked to the governorate 
TB clinic and announced their arrival through local 
health facilities before visiting a town. 
Symptomatic patients underwent simultaneous digital 
X-ray and sputum collection, and the digital film was 
shared with the chest physician at the governorate clinic 
through WhatsApp. Sputum samples were transported 
to the TB lab and results given to patients within two 
days via the local health facility. Local health workers 
supported TB patients in starting and completing treat-
ment, and updating records regularly.
Results/Impact: Annual case notification rates increased 
by about 20% in 2021 in the three governorates, despite 
COVID-19. By end 2022, 50,717 patients were evalu-
ated, 6,417 chest x-rays performed, 4,941 symptomatic 
individuals identified, 3,822 sputum samples collected, 
and 562 (11%) TB patients notified and treated; 6,258 
household contacts were provided TB preventive ther-
apy.
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Figure 1. Additional TB cases notified in Syria through 
mobile units in 2021 and 2022.

Conclusions: Mobile clinics are a highly effective inter-
vention in reaching underserved communities in con-
flict-affected settings like Syria, facilitating early diagno-
sis of TB and with significant potential to increase case 
finding. Additional analysis around cost-effectiveness 
will strengthen the case to scale up mobile clinics in hu-
manitarian crises.

OA64-706-18 Impact of innovative strategies 
and multisectoral collaboration on TB 
screening, diagnosis and treatment during 
active case-finding activities among informal 
settlers in Parola, Manila City, the Philippines 

H.J. Ybanez,1 J. Grefaldeo,1 T. De la Cruz,1 
I. Benigay,1 E. Bontuyan,2 M.J. Recidoro,3 R. Castro,3 
1University Research Co. LLC, TB Platforms for Sustainable 
Detection, Care and Treatment Project, Makati, Philippines, 
2United States Agency for International Development, 
Office of Health, Manila, Philippines, 3Manila Health 
Department, TB Control Unit, Manila, Philippines. 
e-mail: hybanez@urc-chs.com

Background and challenges to implementation: Im-
plementation bottlenecks such as inadequate social 
preparation during Active Case Finding (ACF) activi-
ties create testing and diagnosis delays, increasing early 
lost-to-follow-up especially among hard-to- reach com-
munities. Innovative strategies are needed to address 
these challenges and enable effective and efficient ACF 
implementation.
Intervention or response: The USAID’s TB Platforms 
Project collaborated with the Manila City Health De-
partment, Parola village leaders, civil society organiza-
tions, and other development partners to conduct ACF 
activities using a “one-stop-shop” health and social ser-
vices caravan approach for informal settlers. Communi-
ty Health Workers (CHWs) conducted community and 
social preparation activities. 
The one-stop-shop caravan approach provided onsite 
chest x-ray screening and TB testing using TrueNat, 
COVID-19 vaccinations, deworming, family planning 
and counseling services, access to child feeding pro-

gram, issuance of identification documents, and dance 
classes. The one-stop-shop caravan provided TB screen-
ing services along with other health and social services 
to increase participation. Contact Investigation (CI) was 
implemented for newly diagnosed cases.
Results/Impact: This intervention reached 4,193 com-
munity members by providing multiple health and so-
cial services leading to 1,039 individuals screened for 
TB, 207 (20%) presumed to have TB, 175 (85%) tested 
with 45 bacteriologically confirmed (BC) TB cases, and 
23 clinically diagnosed TB cases. Of the 45 BC cases, 35 
(78%) were enrolled in treatment. To find one BC case, 
47 individuals must be screened. The overall yield from 
the activities was 4%. CI of 73 TB contact persons re-
sulted in 13 children (18%) diagnosed with active TB 
and 2 (3%) with latent TB. All 15 were enrolled into 
treatment.
Conclusions: Implementing innovative strategies, sup-
ported by multisectoral collaboration, are key to rais-
ing community uptake of TB services and completing 
the TB cascade of care. Using evidence to identify target 
sites and populations to cover during ACF activities is 
instrumental in increasing case-finding efficiency and 
yield.

OA64-707-18 Outcomes of differentiated  
TB preventive therapy service delivery 
models in Nairobi slums, Kenya 

H. Weyenga,1 A. Katana,1 W. Tomno,2 E. Ngugi,1 
M. Barasa,1 A. Ajiboye,3 B. Moore,3 A. Njoroge,4 
J. Motoku,4 C. Muriithi,4 W. Mbogo,4 L. Ng’ang’a,1 
1US Centers for Disease Control and Prevention, Division 
of Global HIV & Tuberculosis, Nairobi, Kenya, 2Ministry of 
Health, Division of National Tuberculosis Leprosy and Lung 
Disease, Nairobi, Kenya, 3US Centers for Disease Control 
and Prevention, Division of Global HIV & Tuberculosis, 
Atlanta, United States of America, 4Eastern Deanery AIDS 
Relief Program, (EDARP), Nairobi, Kenya. 
e-mail: xmm4@cdc.gov

Background: COVID-19 pandemic containment mea-
sures necessitated restructuring tuberculosis (TB) Pre-
ventive Treatment (TPT) service delivery models for 
continuity of care. Pre-COVID-19, Ministry of Health 
(MOH) standard of care (SOC) for TPT recommended 
bi-weekly drug collection in the first month and month-
ly thereafter. 
During the COVID-19 pandemic, the MOH provided 
guidance allowing alignment of TPT with ARV refills as 
a differentiated service delivery (DSD) model. 
We evaluate the implementation and outcomes of TPT 
DSD and SOC models in 14 Eastern Deanery Aids Re-
lief Program (EDARP) clinics in Nairobi slums.
Design/Methods: In this evaluation, clients were al-
located to DSD or SOC based on their preference, 
appointment keeping history, and available support 
systems. Clients on DSD models received adherence 
counseling, initiated on treatment, and subsequently 
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followed up weekly using text messages, telephone calls, 
or home visits. Based on stock availability, clients were 
provided either three months of weekly rifapentine and 
Isoniazid (3HP) or six months of daily Isoniazid(6H). 
EDARP adapted its electronic medical record systems 
to support DSD documentation. Using MS-Excel® and 
Epi-info®, we calculated frequencies, proportions, and 
odds-ratios (OR) with 95% confidence intervals (CI) to 
describe PLHIV on TPT DSD and SOC models from 
October 2020–September 2022.
Results: Overall, 3,002 PLHIV including 2,502(83.3%) 
on 3HP and 500(16.7%) on 6H were initiated on TPT. 
Among those on 3HP, 2,316(92.6%) completed treat-
ment (TC) while 368(73.6%) completed 6H. 
PLHIV on 3HP DSD (n=1,684) were more likely than 
those on SOC (n=818) to complete treatment [OR,6.9, 
95%CI:(5.1-9.2)] and less likely to be lost to follow-up 
(LTFU) [OR,0.06, 95%CI:(0.02-0.20)]. 
Of PLHIV on 6H, (n=196) in DSD there was no differ-
ence in TC and LTFU among those on DSD and SOC 
[OR,0.8, 95%CI:(0.6-1.2)] and [OR,1.4, 95%CI:(0.7-
2.8)], respectively.
Conclusions: Scaling-up TPT DSD models may improve 
treatment outcomes in combination with 3HP. Client 
self-selection into DSD models could have contributed 
to better outcomes

OA64-708-18 Implementation of 
differentiated service delivery models for  
TB treatment in North Central Nigeria 

U. Okon,1 P. Jwanle,2 F. Nwagagbo,3 E. Edigah,2 
M. Okoye,3 T. Braccio,4 L. Madukaji,5 J. Harris,6 
P. Kaneng,7 B. Gleason,8 P. Okonkwo,9 C. Anyaike,10 
1APIN Public Health Initiative, Strategic Information 
and Research, FCT, Abuja, Nigeria, 2APIN Public Health 
Initiative, Clinical Service, FCT, Nigeria, 3U.S. Centers for 
Disease Control and Prevention, Abuja, Nigeria., Division 
of Global HIV and TB, FCT, Nigeria, 4Global Health Center 
| U.S. Centers for Disease Control and Prevention, Global 
Tuberculosis Branch | Division of Global HIV & TB, Atlanta, 
United States of America, 5APIN Public Health Initiative, 
Laboratory Service, FCT, Nigeria, 6U.S. Centers for Disease 
Control and Prevention (CDC), Global Tuberculosis Branch, 
Division of Global HIV and Tuberculosis (DGHT), Atlanta, 
United States of America, 7APIN Public Health Initiative, 
Pharmacy & SCM, FCT, Nigeria, 8U.S. Centers for Disease 
Control and Prevention (CDC), Global Tuberculosis Branch 
Division of Global HIV and TB, Atlanta, United States of 
America, 9APIN Public Health Initiative, Chief Executive 
Officer, FCT, Nigeria, 10Federal Ministry of Health, National 
Tuberculosis and Leprosy Control Program, FCT, Nigeria. 
e-mail: pjwanle@apin.org.ng

Background: COVID-19 catalyzed piloting differentiat-
ed service delivery (DSD) models by Nigeria’s National 
Tuberculosis (TB) Program, which include multi-month 
dispensing (MMD and remote monitoring. These 
models are adapted from successful client-centered ap-
proaches of Nigeria’s HIV program. 

To assess feasibility and effectiveness of DSD for TB 
treatment, we implemented a MMD model with remote 
monitoring from September 2021 to September 2022 
across thirty facilities in Benue and Plateau States.
Design/Methods: We prospectively enrolled 1000 pa-
tients with drug-susceptible, pulmonary TB into a 2,3,1 
MMD model, to align with sputum sample collection 
for follow-up examination after months 2, 5, and 6 of 
TB treatment. 
We remotely monitored patients’ adherence and treat-
ment progress via biweekly phone calls during the in-
tensive phase and monthly thereafter and documented 
treatment outcomes. 
For comparison, we collected baseline data from similar 
patients enrolled in TB treatment at the same facilities 
from September 2018 to February 2019 (the “baseline 
cohort”). We used descriptive statistics to summarize 
patient characteristics and a chi-square test to compare 
treatment outcomes between cohorts.
Results: One thousand patients enrolled in the DSD 
model: 38.3% female, 36.0% aged 30–44 years, 31.4% 
HIV-positive, and 64.5% had bacteriologically-con-
firmed TB. Among 8194 adherence assessments, self-
reported adherence was “good” (>80% of pills taken) 
at 8081 (98.6%) assessments. 
Treatment outcomes were: 44.8% cured, 38.8% com-
pleted, 9.1% died, 4.3% lost to follow-up, 0.2% treat-
ment failure, 1.4% removed from register (e.g., drug-
resistant TB), 0.6% stopped treatment, and 0.8% not 
evaluated. 
After excluding four facilities without baseline data, 
862 DSD patients were compared to 465 patients in the 
baseline cohort. Treatment success rates were not sig-
nificantly different (82.5% vs. 81.5%, p=0. 41) for the 
DSD and baseline cohorts.
Conclusions: The DSD model showed promise in 
achieving successful TB treatment outcomes under proj-
ect conditions. Capacity for remote monitoring is a con-
sideration for scale-up plans.
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OA64-709-18 Drone (unmanned aerial 
vehicle) - a new vehicle for TB drugs and 
sputum sample transportation in Himachal 
Pradesh, India 

V. Thakur,1 R. Kumar,2 G. Beri,3 R. Gupta,4 
A. Roy,5 A. Nair,6 M. Puri,7 S. Chandra,8 
R. Ramchandran,9 1Health & Family Welfare Dept, 
CMO Office, Mandi, India, 2Office of the World Health 
Organization (WHO) Representative to India, Shimla, India, 
3Health & Family Welfare Deptt, State TB Cell, Shimla, 
India, 4SLBSGMC Nerchowk, Health & FW Department, 
Mandi, India, 5Health & Family Welfare Deptt, Distt TB 
Cell, Mandi, India, 6Office of the World Health 
Organization (WHO) Representative to India, WHO 
Country Office India, Dharamshala, India, 7Office of the 
World Health Organization (WHO) Representative to India, 
WHO Country Office India, Shimla, India, 8Office of the 
World Health Organization (WHO), WHO India, New Delhi, 
India, 9Office of the World Health Organization (WHO) 
Representative to India, WHO India, New Delhi, India. 
e-mail: thakur.drvishal@gmail.com

Background and challenges to implementation: The 
mountainous terrain of district Mandi in Himachal 
Pradesh, India has several hard-to-reach areas where 
timely transportation of sputum samples and TB drugs 
remains a challenging task. 
The present study was conducted to assess the impact 
of use of drone (Unmanned Aerial Vehicle) services in 
ensuring early case detection in hard-to-reach areas of 
Himachal Pradesh.
Intervention or response: Based on the recommenda-
tions of a feasibility study, Himachal Pradesh govern-
ment deployed drones (UAV) for transportation of spu-
tum samples and TB drugs. In January2023, five periph-
eral health institutions (PHIs) in hard-to-reach areas of 
district Mandi were identified for drone services. Use of 
drones in service delivery was analyzed in terms of early 
diagnosis of TB cases, reduction in transportation dis-
tance and operational cost.
Results/Impact: Total 32 transportations were com-
pleted by the drone from Feburary2023-March2023 
across five most hard-to-reach PHIs of district Mandi. 
Drones transported 53 drug boxes from district store to 
these PHIs and 169 sputum samples in a return flight to 
NAAT site. Flights were conducted daily on a rotation 
basis. Prior to deployment of drones, sputum samples 
were transported once a fortnight to NAAT site and TB 
drug boxes once a month. This led to delays in TB di-
agnosis and treatment initiation in hard-to-reach areas. 
With drones in operation, early case finding, and treat-
ment initiation was made possible. 
During the study period, drones travelled cumulative 
aerial distance of 318 Kilometer (km) (average distance 
of 10 Km/flight) in comparison to road transportation 
distance of 835 Km (average distance of 26 Km/travel), 
thus reducing transportation distance by 2.8 times and 
reducing operational cost of transportation by 2.4 times.

Drone (UAV) transporting sputum sample in District 
Mandi in Himachal Pradesh, India.

Conclusions: Deployment of drones (UAV) ensured ear-
ly detection of TB cases in high-altitude hard-to-reach 
areas. The study strongly recommends scaling-up of 
drone services in similar hard-to-reach geographies.

OA64-710-18 Taking DOTS services out of 
health facilities to traditional rehabilitation 
homes in hard-to-reach rural community:  
a conceptualised community-based TB care 
model for improving TB case-holding 

E. Ajayi,1 A. Agbaje,2 R. Eneogu,3 O. Daniel,4 
F. Olawusi,1 A. Alege,5 S. Odunjo,6 T. Olusola,7 
D. Nongo,8 C. Anyaike,9 C. Mensah,10 1Institute of 
Human Virology, TB Care and Programs, Abeokuta, 
Nigeria, 2Institute of Human Virology, TB Care and 
Programs, Abuja, Nigeria, 3United State Agency for 
International Development, TB Care and Programs, 
Abuja, Nigeria, 4Institute of Human Virology, TB 
Care and Programs, Ikeja, Nigeria, 5Society for Family 
Health, TB Care and Programs, Ikeja, Nigeria, 6Society 
for Family Health, TB Care and Programs, Abeokuta, 
Nigeria, 7Ogun State Ministry of Health, TB Control 
Program, Abeokuta, Nigeria, 8United State Agency for 
International Development, Program, Abuja, Nigeria, 
9National Tuberculosis, Leprosy and Buruli Ulcer 
Control Program, Program, Abuja, Nigeria, 1
0Institute of Human Virology, Program, Abuja, Nigeria. 
e-mail: eajayi@ihvnigeria.org

Background and challenges to implementation: TB case 
holding is as essential as TB case finding in the global 
fight towards ending tuberculosis. Diagnosed TB cases 
not placed on treatment continues to be a source of 
transmission of TB disease, consequently increasing the 
burden of TB disease. Treatment initiation for TB pa-
tients who may have difficulty accessing TB services in 
health facilities can be done in the community to ensure 
they are in care. 
With the support of the USAID-funded TB-LON 3 
project, 33 DS-TB patients were diagnosed through 
symptomatic TB screening done in 2 traditional reha-
bilitation homes located in a hard-to-reach community 
in Ogun state. The nearest health facility DOTs center 
to the homes is several kilometers away, making access 
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to facility care difficult and constituting a potential risk 
for catastrophic cost to patients which can cause pre-
treatment or treatment LTFU.
Intervention or response: Two carers were selected in 
each rehabilitation home as treatment supporters and 
DOTs officers. They were both trained on DOTs servic-
es provision, including documentation of patient treat-
ment cards and collection of follow-up samples. Daily 
DOTs are observed for patients with proper documenta-
tion of the recording and reporting tools. 
The local government supervisor carries out a monthly 
mentorship and supervisory visit to the homes for qual-
ity assurance. Follow-up samples were transported to 
the AFB site by a sputum transporter.
Results/Impact: All the 33 patients who were com-
menced on treatment had their first follow-up sputum 
samples AFB test converted to negative accounting for 
100% sputum-conversion rate, which suggests that the 
innovative community-based DOTs services could be as 
efficient as the health facility-based DOTs services when 
appropriately monitored.
Conclusions: When accessibility to facility-based TB 
care poses a programmatic challenge with a potential 
risk of LTFU, adopting an innovative patient-centered, 
community-based DOTs services model can stand as a 
reliable alternative to mitigate against LTFU and there-
fore improve TB case holding.

OA65 Improving TB Diagnosis and Care 

OA65-711-18 Childhood TB case finding 
among PLHIV in USAID/PEPFAR supported 
countries: achievement and gaps data 
analysis 

I. Zabsonre,1 C. Colvin,1 P. Pierre,1 C. D’auvergne,1 
K. Kakanda,1 R. Briceno Robaugh,1 M. Peterson,1 
P. Kerndt,1 S. Ahmedov,1 1USAID, GH/ID/TB, Washington 
DC, United States of America. 
e-mail: izabsonre@usaid.gov

Background and challenges to implementation: TB re-
mains the most common cause of death among children 
living with HIV (CLHIV), with an estimated 20,570 
(9.5%) of 216,570 CLHIV deaths attributable to TB in 
2021. CLHIV are more likely to develop active TB dis-
ease after TB infection than HIV-negative children. 
We reviewed USAID/PEPFAR data on pediatric TB case 
finding, assessed data in supported countries, and evalu-
ated strategies to reduce gaps in TB case finding among 
CLHIV.
Intervention or response: A retrospective analysis of TB 
cases among CLHIV (<15 year-old) in USAID-support-
ed countries was conducted using PEPFAR data for fis-
cal years 2019-2022. 

We calculated the TB screening yield and treatment ini-
tiation for children living with HIV over time and com-
pared results to adults. 
Results/Impact: In 2022, TB screening positivity yield 
among CLHIV was 3.3 % in quarter two (Q2) and 2.9% 
in quarter four (Q4) for all PEPFAR countries. While for 
USAID supported sites it was 2.5% and 2.8% for Q4 and 
Q2 respectively. These data follow the same trend as for 
adults’ patients with 2.5% at Q4 and 2.8% for Q2 over-
all in PEPFAR supported countries. This achievement is 
still well below an expected 5% positivity yield for all 
CLHIV. In that same year, USAID/PEPFAR-supported 
sites initiated TB treatment for 2,499 (35.3%) CLHIV 
out of 7,078 children diagnosed with TB in PEPFAR 
supported countries. The number of CLHIV diagnosed 
with TB decreased from 13,724 in 2021 to 7,078 in 2022 
(48.42%) overall.
Conclusions: Low TB screening yield among children 
and adults living with HIV warrants the use of more 
sensitive and innovative tools such as stool based diag-
nostics and digital chest Xray with CAD-AI to find the 
missing TB cases. 
This should be supported with routine screening at ev-
ery clinical encounter and systematic screening at all 
entry points.

OA65-712-18 TB diagnosis among 
symptomatic and asymptomatic  
household contacts of PTB patients: 
significance of chest X-ray screening 

H. Bilal,1 P. Das,2 M. Singh,1 S. Mannan,1 
1William J Clinton Foundation, TB, New Delhi, India, 
2William J Clinton Foundation, TB, Patna, India. 
e-mail: hbilal@clintonhealthaccess.org

Background and challenges to implementation: System-
atic treatment of latent TB infection is part of the End 
TB Strategy and achieving ≥90% coverage among close 
contacts with pulmonary TB is global priority. Active 
TB is to be ruled out before initiation of TB preventive 
treatment (TPT). 
India’s TPT guidelines recommend screening eligible 
HHCs using chest X-rays (CXR). National TB preva-
lence survey of India (2019-2021) reported ‘only’ X-
ray abnormalities of 42.6% compared to 20.3% with 
‘symptoms and X-ray abnormality’. 
This indicates the importance of using CXR examina-
tion in TB screening activities.
Intervention or response: Joint Effort for Elimination 
of TB (JEET 2.0) project, funded by the Global Fund is 
being implemented with an aim to initiate TPT among 
HHCs of pulmonary TB patients in 65 districts across 
11 provinces of India. 
CXR screening of all eligible HHCs (>=5 years) is man-
datory to rule out active TB, regardless of TB symp-
toms. HHCs identified as TB suggestive are referred to 
District TB Centre for confirmation of TB diagnosis.
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Results/Impact: Around half million HHCs were 
screened for symptoms in one year (2022), of which 
2.9% were identified as symptomatic. Project conducted 
CXR for more than half of the listed HHCs (~245K). 
Overall, 2.6% (6,475 HHCs) of CXR screened HHCs 
were identified as ‘TB suggestive’, this proportion is 
significantly higher (13%) among symptomatic than 
asymptomatic (2.2%). Furthermore, 4.6% (432 out of 
9,407) of all symptomatic, CXR screened are diagnosed 
with TB while in the case of asymptomatic, it is ~0.4% 
(999 out of 235,746). 70% (999) of TB-diagnosed HHCs 
(1431) were asymptomatic during symptom screening.

Conclusions: The use of CXR screening among all 
eligible HHCs can help identify people with TB who 
otherwise will be missed if only screened for TB 
symptoms. Outcome is consistent with the findings of 
TB prevalence survey (2019-2021) that high proportion 
of TB cases would go undiagnosed without chest X-ray.

OA65-713-18 The role of artificial  
intelligence in community active TB  
case-finding: a review of portable digital 
X-ray with computer-aided detection 
activities in Delta State, Nigeria 

Y. Wali,1 V. Edjobayire,2 E. Ajumuka,3 I. Anaedobe,4 
C. Oke,4 M. Sheshi,5 C. Ogbudebe,5 O. Chukwuogo,5 
B. Odume,6 1KNCV Nigeria, Strategic Information, 
Awka, Nigeria, 2KNCV Nigeria, Strategic Information, 
Asaba, Nigeria, 3KNCV Nigeria, Technical, Asaba, 
Nigeria, 4KNCV Nigeria, Technical, Awka, Nigeria, 
5KNCV Nigeria, Technical, Abuja, Nigeria, 6KNCV 
Nigeria, Technical/Administration, Abuja, Nigeria. 
e-mail: ywali@kncvnigeria.org

Background and challenges to implementation: The or-
ganization of population screening with artificial intel-
ligence (AI), particularly for socially important diseases, 
is one of the promising areas in the era of global digi-
talization of medicine. In endemic areas, the prevalence 
of undiagnosed TB may rise as a result of insufficient 

community-based case detection. For efficient and effec-
tive approach, there are a variety of screening methods 
that can be used in a mobile device with various tech-
nologies, such as Potable Digital X-Ray with Comput-
er-Aided Detection (PDX-CAD). Hence, this study is 
aimed at determining the role of AI in community active 
TB case finding.
Intervention or response: KNCV Nigeria have is imple-
menting community active case search in Delta state Ni-
geria using PDX-CAD. In 2022, clients were screened, 
and presumptive clients were identified using PDX-CAD. 
Identified presumptive TB clients are further evaluated 
using molecular WHO recommended rapid diagnostic 
tests (mWRD). 
Data from KNCV Nigeria intervention data base was 
obtained. Information on number of Persons screened, 
number Presumptive identified, number of presumptive 
evaluated and number of diagnosed TB cases was ex-
tracted and used for this study. Analysis was done using 
descriptive statistics.
Results/Impact: A total of 14280 clients were screened 
for TB using PDX-CAD. Presumptive clients identified 
were 1426 (10%) and all were evaluated. The total Cli-
ents that were confirmed to have TB were 19% (n=1426; 
270), of which 76% (n=268; 204) were confirmed by ex-
pert evaluation of X-Ray film, 1% (n=268; 2) were diag-
nosed by Trunat MTB-RIF assay and 23% (n=268; 62) 
were diagnosed using Xpert MTB-RIF assay.
Conclusions: In the result, a 19% TB yield out of 1426 
presumptive yield using PDX-CAD shows a substantial 
potential of the PDX-CAD to detect TB if more number 
of the machine is deployed. Targeted ACF and support 
services improve health by promoting early, effective de-
tection, enhancing therapy, and preventing the spread of 
TB and disease.

OA65-714-18 Is public-private mix the  
way to end the TB epidemic? A case study of 
patent medicine vendors in five high-burden 
local government areas in Kano, Nigeria 

H. Baffa,1 M. Bajehson,1 M. Sheshi,2 M. Tukur,1 
A. Dikko,1 O. Chukwuogo,2 I. Umar,3 M. Sa’id,4 
S.S. Chindo,3 B. Odume,2 M. Ya Diul,5 1KNCV NIGERIA, 
Medical, Kano, Nigeria, 2KNCV NIGERIA, Medical, Abuja, 
Nigeria, 3Kano State Ministry of Health, Public Health 
and Disease Control, Kano, Nigeria, 4KNCV NIGERIA, 
Monitoring and Evaluation, Kano, Nigeria, 5USAID 
Washington, Infectious Disease Office/Tuberculosis Division 
Global Health, Washington, United States of America. 
e-mail: hbaffa@kncvnigeria.org

Background and challenges to implementation: Public-
private mix (PPM) is a widely recognized strategy to im-
prove tuberculosis (TB) prevention and care. The private 
health sector contributes as high as 70% to the health 
care delivery system in Nigeria (Health, March 2021)
[1]. In Nigeria, 66% - 92% of all cases of respiratory 
diseases including those with symptoms suggestive of 
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tuberculosis, utilize the Patent medicine vendors as the 
first point of contact in the communities due to provi-
sion of easily accessible and affordable care. (Obioma 
Chijioke-Akaniro1*, September 2022)[2]
Intervention or response: KNCV Nigeria with sup-
port from USAID is implementing the TB LON 1 & 2 
project in Kano state, the PPM negotiated model was 
implemented in 5 LGA’s. KNCV Nigeria partnered with 
patent medicine vendors association to identify, map 
and mentor 150 PMVs on TB Screening, presumptive 
identification, and linkages to treatment facilities. Based 
on their performance KNCV scaled up by additional 
130 PMVs. Performance based Incentives was provided 
as a motivation, and the cascade data for October 2020 
to June 2021 was compared with October 2021 to June 
2022 and analyzed.
Results/Impact: Between Oct 2020 and June 2021, of 
the 5112 TB cases diagnosed and notified in the five high 
burden LGA’s, PMV’s contributed 36% of the total TB 
notification. Again, between October 2021 and June 
2022; of the 8105 TB cases diagnosed and notified in the 
five burden LGA’s PMV’s contributed 43%. There was 
an observed increase 0f 59% in TB cases diagnosed and 
notified and a 92% increase in PMV contribution be-
tween the periods compared.

Figure. PMVs contribution to overall TB case finding in 
5 high burden LGA’s in Kano State.

Conclusions: Results demonstrates scalability poten-
tial of the intervention as a linear correlation exists 
with added PMVs and TB cases detected. We recom-
mend further studies brought to scale in similar settings 
of high private sector healthcare contributions as this 
might well be a veritable roadmap to END TB.

OA65-715-18 Private sector engagement  
in the TB cascade of care: a meta-analysis  
of TB REACH projects 

H. Coleman,1 M.I. Bakker,1 J. Creswell,2 
M.T. Rahman,2 1KIT Royal Tropical Institute, Global 
Health, Amsterdam, Netherlands, 2Stop TB Partnership, 
TB REACH, Geneva, Switzerland. 
e-mail: m.bakker@kit.nl

Background: In many high tuberculosis (TB) burden 
countries, individuals with TB often first seek care from 
a variety of private healthcare providers working outside 
of national TB programs (NTP). Effective links between 

the NTP and private providers are essential to retain in-
dividuals in the cascade of TB care. We collated results 
from TB REACH projects implementing private sector 
engagement (PSE) strategies to understand yield of dif-
ferent PSE models and how these affect loss to follow-up 
across key junctures of the cascade of care.
Design/Methods: We retrospectively analyzed process 
indicators from 44 TB REACH projects from Waves 1-6. 
We calculated the number needed to screen (NNS) to 
identify a person with bacteriologically positive TB, and 
pooled proportions of individuals retained across sev-
eral junctures of the TB cascade: screening, presump-
tion for TB, testing, bacteriological confirmation, and 
initiating treatment. 
These pooled proportions were disaggregated across 
different project characteristics and retention interven-
tions (e.g., PSE model, training of providers, incentives, 
facilitating referral) to compute a random effects meta-
analysis of proportions.
Results: 

Pooled estimate as % 
(95% CI)

Presumptive 
(n = 62)

Tested 
(n = 59)

Bact+ 
(n = 61)

Treatment 
(n = 40)

Tested / 
presump-

tive 
(n = 55)

Treatment 
/ bact+ 
(n =35)

PSE model Private screening 
only (n = 20) 117,319 90,876 8,178 4,347

75.14 
[68.36-
81.92]

83.20 
[73.26-
93.14]

Public notification 
only (n = 11) 202,705 185,057 16,393 11,321

86.92 
[82.60-
91.24]

81.31 
[75.91-
86.71]

Follow NTP 
guidelines only 
(n = 15)

91,339 72,050 9,146 2,549
70.09 

[57.57-
82.61]

79.53 
[56.57-
102.48]

Multiple (n = 8) 48,177 43,408 5,057 4,913
63.44 

[24.50-
102.37]

86.88 
[74.47-
99.28]

Screening-
diagnosis 
referral

Patient determined 
(n = 17) 171,064 150,437 17,643 10,137

74.42 
[66.59-
82.25]

Provider monitored 
(n = 6) 40,095 35,218 3,048 2,857

81.20 
[74.90-
87.50]

Provider 
incentivized (n = 7) 15,771 5,749 754 71

43.03 
[10.77-
75.29]

Provider mediated 
(n = 26) 214,303 182,784 17,244 10,277

83.16 
[80.53-
85.79]

Table. Cumulative persons presumptive for TB, 
bacteriologically tested, bacteriologically confirmed 
as TB positive and initiated on treatment across 
PSE model and referral mediation, as well as pooled 
proportions for each these two junctures of  the TB care 
cascade.

The NNS was lower for Asian (189 [172-213]) compared 
to African projects (476 [400-556]). Private pharmacies 
and drug stores (n=11) had the highest NNS of 500 [417-
667], while the formal private providers (n=10) had the 
lowest of 217 [172-294]. Interventions where providers 
mediated referral between screening and testing resulted 
in a higher proportion of presumptive individuals being 
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tested (83.2%; 95%CI: 80.5-85.8) compared to interven-
tions where people were left to seek diagnostic services 
at another provider or for themselves (74.4%; 95%CI: 
66.6-82.3).
Conclusions: This study shows the wide variation in the 
design and yield of PSE projects, with some evidence 
that mediating referral across different providers can 
decrease loss between junctures of the cascade of care. 
Further study into the design of PSE models and refer-
ral mediation could help judge their importance for TB 
case finding, diagnosis and treatment.

OA65-716-18 Patient-provider interface 
model for TB care in Delhi, India 

D.S. Panchal,1 B.K. Vashishat,2 K.K. Chopra,3 
N. Sharma,4 T. Talukdar,5 P.K. Yadav,6 
L. Aravindakshan,6 S. Joshi,7 R. Ramachandran,6 
S. Chandra,6 N. Babbar,2 A. Yadav,8 1Office of the World 
Health Organization (WHO) Representative to India, WHO 
Country Office India, Delhi, India, 2State TB Cell, Delhi 
State Health Mission, New Delhi, India, 3State TB Training 
& Demonstration Centre, State TB Cell, New Delhi, India, 
4Maulana Azad Medical College, Community Medicine, 
New Delhi, India, 5Lady Hardinge Medical College, 
Pulmonary Medicine, New Delhi, India, 6Office of the 
World Health Organization (WHO) Representative to India, 
WHO Country Office India, New Delhi, India, 7Office of the 
World Health Organization (WHO) Representative to India, 
WHO Country Office India, Agra, India, 8Office of the 
World Health Organization (WHO) Representative to India, 
WHO Country Office India, Lucknow, India. 
e-mail: yadavp@rntcp.org

Background: In India with one-fourth of global TB 
burden, where more than half of patients seek care in 
private sector, it is imperative to effectively engage the 
private sector to counter the delay in diagnosis, improve 
the quality of care (QoC) and treatment adherence.
The Patient Provider Support Agency (PPSA) implemen-
tation model was launched in 2018 in Delhi to enhance 
private sector engagement, promote standard TB care 
practices and access to microbiological confirmation. 
This cross-sectional study was conducted with the ob-
jective of assessing the impact of PPSA on improving the 
program indicators among private patients seeking care 
in Delhi.
Design/Methods: A secondary analysis was done by 
comparing various parameters of all private TB patients 
notified in Delhi on online database (Ni-kshay) in 2017 
(before PPSA launch) with 2018. Program parameters 
analyzed were i) delay in diagnosis, ii) indirect indica-
tors for QoC such as HIV/diabetes status to tackle co-
morbidities, available bank details to enable cash ben-
efit transfer, contact tracing for provision of preventive 
therapy and iii) treatment adherence. Univariate analy-
sis and binomial logistic regression were performed to 
analyze the impact of the intervention on program pa-
rameters

Results: There was a fivefold increase in TB notifica-
tion in the private sector from 1667 in 2017 to 9731 in 
2018. The private health facilities actively engaged in 
notifying patients increased six-fold, from 173 in 2017 
to 595 in 2018. Statistical analysis revealed a strong 
association between PPSA intervention and param-
eters of QoC (p-value:<0.001).The regression model 
showed that private patients with known status of 
HIV(aOR:2.59,95%CI: 1.17-5.72), known status of 
diabetes (aOR:3.11,95%CI:1.36-7.08), available bank 
details (aOR:11.6,95%CI:6.19-21.7) and contact traced 
(aOR:7.2,95%CI:2.29-22.9) were significantly associ-
ated with PPSA as an intervention.
Background and challenges to implementation: In India 
with one-fourth of global TB burden, where more than 
half of patients seek care in private sector, it is impera-
tive to effectively engage the private sector to counter the 
delay in diagnosis, improve the quality of care (QoC) 
and treatment adherence.
The Patient Provider Support Agency (PPSA) implemen-
tation model was launched in 2018 in Delhi to enhance 
private sector engagement, promote standard TB care 
practices and access to microbiological confirmation. 
This cross-sectional study was conducted with the ob-
jective of assessing the impact of PPSA on improving the 
program indicators among private patients seeking care 
in Delhi.
Intervention or response: A secondary analysis was 
done by comparing various parameters of all private TB 
patients notified in Delhi on online database (Ni-kshay) 
in 2017 (before PPSA launch) with 2018. Program pa-
rameters analysed were i) delay in diagnosis, ii) indi-
rect indicators for QoC such as HIV/diabetes status to 
tackle co-morbidities, available bank details to enable 
cash benefit transfer, contact tracing for provision of 
preventive therapy and iii) treatment adherence. Uni-
variate analysis and binomial logistic regression were 
performed to analyze the impact of the intervention on 
program parameters
Results/Impact: There was a fivefold increase in TB 
notification in the private sector from 1667 in 2017 to 
9731 in 2018. The private health facilities actively en-
gaged in notifying patients increased six-fold, from 
173 in 2017 to 595 in 2018. Statistical analysis revealed 
a strong association between PPSA intervention and 
parameters of QoC (p-value:<0.001).The regression 
model showed that private patients with known status 
of HIV(aOR:2.59,95%CI: 1.17-5.72), known status of 
diabetes (aOR:3.11,95%CI:1.36-7.08), available bank 
details (aOR:11.6,95%CI:6.19-21.7) and contact traced 
(aOR:7.2,95%CI:2.29-22.9) were significantly associ-
ated with PPSA as an intervention.
Conclusions: In a country with vast and fragmented pri-
vate sector across diverse settings, private sector engage-
ment for TB care is the game changer for ending TB.
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OA65-717-18 Comparative analysis of 
informal and formal private sector provider 
channels in screening individuals with 
presumptive TB and referrals for TB diagnosis 

S. Goel,1 M. Singh,1 R. Baghel,1 S. Mannan,1 
1Clinton Health Access Initiative, Tuberculosis, Delhi, India. 
e-mail: sgoel@clintonhealthaccess.org

Background and challenges to implementation: Private 
sector engagement in India is centred around formal 
providers and has successfully increased private sector 
notifications from 406,689 in 2018 to 735,784 in 2022. 
However, the initial touch points of patients are gener-
ally pharmacies, AYUSH and informal providers who 
are not prioritised due to low TB load and higher cost 
of engagement.
Intervention or response: In a pilot project, pharmacies, 
informal and formal providers were engaged to disburse 
free chest X-ray (CXR) vouchers to presumptive indi-
viduals who screen positive on TB symptoms. Presump-
tive individuals’ care-seeking journey was analysed for 
each channel, important metrics and leakages at dif-
ferent stages of the service delivery funnel was studied 
including voucher redemption ratios, CXR abnormality, 
NAAT positivity and TB diagnosis rates. The project got 
implemented in urban and rural pockets of Durg district 
in Chhattisgarh between Jan’21-Sep’22. 5,463 individu-
als got free x-rays through the project which were dis-
bursed by 590 active service providers and redeemed by 
17 empanelled x-ray labs.

Results/Impact: CXR voucher redemption rates were 
69% for pharmacies, 82% for informal providers, and 
83% for formal doctors, indicating that patients are 
as likely to get a diagnostic test performed when pre-
scribed by informal providers as formal doctors. CXR 
abnormality suggestive of TB was 15% for individuals 
referred by pharmacies, 14% for formal doctors and 
11% for informal providers, indicating that pharma-
cies outperformed both informal & formal doctors in 
their ability to target symptomatic individuals for CXR. 
Confirmed TB diagnosis rates were observed to be 11% 
for pharmacies, 7% for informal providers, and 13% for 
formal providers.
Conclusions: Engagement with private sector entities: 
pharmacies, informal providers, who are the initial touch 
points for TB patients, helped in improving screening 

coverage. Pharmacies performed well in screening and 
targeting symptomatic individuals for CXR, their case 
diagnosis yield of 11% similar to that of formal provid-
ers.

OA66 Moving forward with MPOWER 
for tobacco control 

OA66-719-18 Exposure to secondhand  
smoke at workplaces and public places 
among adults aged 15 and older in 
Cambodia: National Adult Tobacco Survey, 
2014 and 2021 

S. Sin,1 1National Center for Health Promotion, 
Ministry of Health, Phnom Penh, Cambodia. 
e-mail: sovann_sin@yahoo.com

Background: To see effect of a six-year Cambodia ef-
forts (2014-2021) to address SHS exposures inside work 
places and public places. In 2014 and 2021, Cambodia 
conducted third and fourth round of the NATS to gath-
er comprehensive information on tobacco use and key 
tobacco control indicators.
Design/Methods: NATS in Cambodia is a nationally 
representative household survey of adults aged 15 and 
older. 
NATS data in 2014 and 2021 were used to examine dif-
ferences in secondhand smoke (SHS) exposure (adults 
who were exposed to SHS in enclosed public places in 
the past 30 days) among all adults and by gender. It was 
a face-to-face interview by using tablets. Sample sizes 
were 17,642 in 2015 and 5,416 in 2021. 
Overall response rates were 93.48% in 2014 and 92.27% 
in 2021. Data analysis was conducted with SUDAAN to 
account for the complex sampling design; statistically 
significant differences (p<0.05) were determined using a 
two-sample z-test.
Results: Overall exposure to SHS inside my workplace 
decreased significantly from 48.0% in 2014 to 24.50% in 
2021 (from 50.3% to 29.88% among males; from 44.3% 
to 16.62% among females). 
Government buildings decreased from 49.4% in 2014 to 
17.75% in 2021(from 53.2% to 20.50% among males; 
and from 43.90% to 14.28% among females). 
Health care facilities decreased significantly from 21.6% 
in 2014 to 11.54% in 2021 (from 23.2% to 9.78% among 
males; from 20.10% to 13.12% among females). 
Restaurants decreased from 75.80% to 50.95% (from 
78.30% among males to 54.80%; and from 73.0% to 
46.11% among females).
Conclusions: Between 2014 and 2021, significant de-
creases occurred among Cambodian adults aged 15 and 
older SHS exposure in enclosed workplaces and public 
places. 
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Comprehensive, evidence-based tobacco control inter-
ventions can help further reduce exposure to SHS in 
Cambodia.
Keywords: Cambodia, NATS, Secondhand smoke, 
Adults.

OA66-720-18 Engaging concerned 
stakeholders for removing designated 
smoking areas from public places and 
transport: a case study from Bangladesh 

S. Akter,1 I. Masud,2 M. Rahman,1 S. Islam,1 
A. Islam Sujon,3 1Dhaka Ahsania Mission, Health 
Sector, Dhaka, Bangladesh, 2Dhaka Ahsania Mission, 
Health and Wash Sector, Dhaka, Bangladesh, 3National 
Tobacco Control Cell, Health Services Division, Ministry 
of Health and Family Welfare, Dhaka, Bangladesh. 
e-mail: sharminarini@gmail.com

Background and challenges to implementation: The first 
amendment of tobacco control law titled ‘Smoking and 
Tobacco Products Usage (Control) Act 2005’ passed in 
2013 that ban smoking in various public places and all 
motorized transports. 
Several public place and transports were declared 100% 
smoke free including one room restaurant, hospital, ed-
ucation institutes and Children Park and bus. This law 
allowed designated smoking area (DSA) in public place 
and transport that has more than one room or compart-
ment. Around fifty thousand restaurants are serving 
across the country. 
However, GATS 2017 data shows that about 50% visi-
tors were exposed to second-hand smoke (SHS) in the 
restaurants. VOICE, an NGO discovered that Tobacco 
Industry is promoting DSA in major restaurants and 
73% DSA display tobacco advertisement that violate 
section 5 (ban on tobacco advertisement and promo-
tion) of the TC law. The air also moves from DSA to 
smoke-free area while anyone enter to/exit DSA.
Intervention or response: The Health Services Division, 
Ministry of Health and Family Welfare have taken ini-
tiative to amend the TC law. Dhaka Ahsania Mission 
(DAM) is sensitizing concerned government officials & 
drafting committee members to remove DSA from all 
public places/transports including restaurant. 
DAM also engages policy makers (such as members 
of parliament), government officials, media and other 
stakeholders to support the removal of DSA from res-
taurants. DAM engaged restaurant owners and employ-
ees as they are first victim. DAM organized meetings, 
seminars and workshops at central and regional level 
with all concerned stakeholders.
Results/Impact: Both restaurant owners and workers 
sent request letter to government to remove DSA from 
public places. 
Through various sensitization meetings, government de-
veloped draft law with the proposal to remove DSA from 
public place and public transports.

Conclusions: Tobacco industry put pressure to govern-
ment against removing DSA. That is why DAM also 
countering the TIs and support the government on TC 
law amendment.

OA66-721-18 Assessing compliance of 
Tobacco Control Law in broadcast television 
in Bangladesh, 2019 

A. Zubair,1 M. Shahriar,2 M. Alam,3 M.M. Hasan,2 
M.M. Hossein,3 1PROGGA, Program, Research and 
Advocacy, Dhaka, Bangladesh, 2PROGGA, Program 
and Advocacy, Dhaka, Bangladesh, 3PROGGA, 
Research and Advocacy, Dhaka, Bangladesh. 
e-mail: basharzubair@hotmail.com

Background and challenges to implementation: The to-
bacco control law of Bangladesh bans television from 
broadcasting any scene depicting smoking or any to-
bacco use in any cinema, drama or documentary pro-
duced or available in Bangladesh. In cinema, if the story 
necessitates, scenes of tobacco use are permissible pro-
vided that written warning about the harmful effects of 
tobacco shall be displayed on the screen as per the 2015 
Rules. The study assesses the compliance with these pro-
visions.
Intervention or response: All the drama and cinema con-
tents broadcast in the 19 TV media channels in the total 
span of 24 hours were captured. Monitoring was done 
on two separate occasions, during Eid festival period 
(5 June - 11 June 2019) and regular period (5 July - 11 
July 2019) to identify any deviation in the frequency of 
scenes associated with tobacco use. The length of such 
scenes, purpose of depiction, health warnings (if any) 
were recorded in a table for evaluation.
Results/Impact: Although the law bans and penalizes 
scenes depicting tobacco use, most (59 percent) TV me-
dia were found to be in violation. Regarding broadcast-
ing cinemas depicting such scenes, the study did not find 
any TV media complying with proper warning messag-
es. Instances of violation spikes during festival-centered 
special programs. 
In drama, tobacco use appears most frequently in scenes 
with leisure (40 percent of such scenes), anxiety (23 
percent), criminal activities (21 percent). In 56 percent 
of cases, the smoker is the male protagonist. In case of 
cinema, tobacco use appears more frequently in scenes 
depicting criminal activities (62 percent), leisure (19 per-
cent), and anxiety (14 percent).
Conclusions: The findings of the study underscore the 
need to ensure compliance in TV media through strict 
monitoring. It also suggests that allowing scenes depict-
ing tobacco use “if the story necessitates” also weakens 
the law and thus, should be eliminated.
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OA66-722-18 Upscaling the implementation 
of tobacco-free educational institutions 
in India through mobile-based adherence 
monitoring and certification 

S.K. Upadhayay,1 P. Chahar,1 A. Yadav,1 A.K. Pandey,2 
R.J. Singh,3 1The International Union Against Tuberculosis 
and Lung Disease (The UNION), Tobacco Control, New 
Delhi, India, 2The International Union Against Tuberculosis 
and Lung Disease (The UNION), Tobacco Control, New 
York, United States of America, 3The International Union 
Against Tuberculosis and Lung Disease (The UNION), 
Tobacco Control and NCD, New Delhi, India. 
e-mail: shravan.kumar@theunion.org

Background and challenges to implementation: Schools 
represent a critical setting for inculcating health prac-
tices and lifestyles among the youth. In India, the Na-
tional Tobacco Control Program includes focused inter-
ventions to promote “Tobacco Free Educational Institu-
tion” for which a detailed guideline with nine indicators 
were issued in 2019. 
However, implementation of these guidelines at grass-
root level faces challenges in the form of low HR under 
State NTCP, varying number of schools and size of the 
districts posing challenges in implementation and en-
forcement. 
The objective of the current study was to explore use of 
mobile app to make the process of monitoring compli-
ance in schools with TOFEI guidelines more transparent 
and easier.
Intervention or response: We developed a Mobile based 
Application (Android App) which is used by the district 
level staff under NTCP or Education Dept, who are des-
ignated enforcement officials under COTPA section 6, 
to facilitate and expedite the process of TOFEI imple-
mentation. The app has all the nine criteria used for as-
sessment of TOFEI and also supports real time capture 
of the signages/ violations in the schools. 
The app also generates automated certification for 
school that complies with at least the first eight indica-
tors and scores the minimum 93 points. 
Further, a real time dashboard shows the TOFEI status 
of the schools assessed to the State Cells for better moni-
toring and evaluation.
Results/Impact: The app has been pilot tested in 4 States 
(Uttar Pradesh, Karnataka Bihar and Jharkhand) cover-
ing more than 150 districts for its feasibility and further 
implementation challenges and will be soon rolled out 
in other states on full scale and full experience from this 
exercise will be presented at the conference. Result will 
be published within 1 months after pilot testing is com-
pleted.
Conclusions: Mobile based monitoring system is a fea-
sible option to upscale the implementation of the TO-
FEI guidelines and facilitating educational institutions 
go tobacco free.

OA66-723-18 Setting up a hospital for 
tobacco prevention using the health 
promotion approach: an experience from  
a hospital in Sri Lanka 

N.D. Galmangoda Guruge,1 
R. Anushka Wanninayake,1 M. Abhayasinghe,2 
S.K. Kithalawaarachchi,3 1Rajarata University of 
Sri Lanka, Department of Health Promotion, Mihintale, 
Sri Lanka, 2General Sir John Kotelawala Defence 
University Sri Lanka, Department of Nursing & 
Midwifery, Faculty of Allied Health Sciences, 
Rathmalana, Sri Lanka, 3University of Peradeniya, Center 
for Research in Oral Cancer, Kandy, Sri Lanka. 
e-mail: dumindaguruge@gmail.com

Background and challenges to implementation: Health-
care professionals play an important role in guiding 
and supporting people to promote healthy behaviours. 
The Base Hospital Galgamuwa in Sri Lanka initiated a 
health promotion approach in collaboration with the 
Ministry of Health, the Presidential Task Force on Drug 
Prevention and the Rajarata University. 
The project’s main objective was to curb tobacco use 
among hospitalised patients, their relatives, hospital 
staff, and the local community through comprehensive 
tobacco use prevention programs.
Intervention or response: A selected group of hospital 
staff underwent a train-the-trainer program that en-
abled them with substance use prevention knowledge, 
attitudes, and skills. Tobacco prevention discussions 
were conducted with the patients, their caregivers and 
family members who visited them. A “health promotion 
tool room” was established to give patients and hospital 
staff a better understanding of tobacco prevention. The 
hospital infrastructure and atmosphere were changed 
using simple health promotional tools to promote to-
bacco prevention strategies. 
These included- installing mirrors in the lifts so that 
people could self-assess their faces, displaying motiva-
tional messages on Bed-head tickets (BHTs) and com-
mon areas, and establishing tobacco prevention rooms 
inwards to educate people on company strategies, ex-
penditure and the negative impact of tobacco use.
Results/Impact: The effectiveness of the intervention 
was measured after three months using questionnaire-
based pre and post-tests and a telephone-based sur-
vey with 310 participants who engaged in the project 
throughout. 
Findings show a reduction in tobacco consumption 
among 65% of the participants, and 15% quit smoking. 
The Base Hospital Galgamuwa was successfully trans-
formed into a tobacco prevention centre and became the 
first “tobacco prevention model hospital” in Sri Lanka.
Conclusions: The study highlights the importance of us-
ing health promotion approach in tobacco control and 
the role of healthcare professionals in smoking cessa-
tion and tobacco use prevention.
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OA66-724-18 Results from a randomised 
controlled trial on behavioural intervention 
for tobacco cessation in tertiary healthcare 
settings of North India 

P. Dhawan,1 S. Goel,1 A. Ghosh,2 R. Vijayvergiya,3 
A. Aggarwal,4 D. Khurana,5 B. Medhi,6 R. Verma,7 
1PGIMER Chandigarh, Community Medicine & School 
of Public Health, Chandigarh, India, 2PGIMER Chandigarh, 
Psychiatry, Chandigarh, India, 3PGIMER Chandigarh, 
Cardiology, Chandigarh, India, 4PGIMER Chandigarh, 
Pulmonary Medicine, Chandigarh, India, 5PGIMER 
Chandigarh, Neurology, Chandigarh, India, 6PGIMER 
Chandigarh, Pharmacology, Chandigarh, India, 7PGIMER 
Chandigarh, Otolaryngology, Chandigarh, India. 
e-mail: priyankadhawan0001@gmail.com

Background: Tobacco is a significant health problem in 
public health. Behavioral change intervention is consid-
ered one of the most cost-effective interventions; how-
ever, changes produced by counseling tend not to persist 
over time, so it is necessary to implement enforcement 
mechanisms. Tertiary care settings provide the opportu-
nity to use the treatment for nicotine dependence with 
intervention for other chronic conditions. 
To obtain the evidence, we aimed to evaluate the mul-
ticomponent behavioral intervention for tobacco ces-
sation delivered in a tertiary care setting in the current 
study.
Design/Methods: A total of 366 patients who met the 
inclusion criteria: being motivated, aged over 18 years, 
having a mobile phone, and being able to read and send 
messages were included in the trial. Patients were ran-
domized to two groups of intensive and brief interven-
tions, including cessation advice through face-to-face 
counseling, motivation videos, information leaflet, text 
messaging, and telephone counseling. 
The primary endpoint was the biochemically confirmed 
patients who stopped using tobacco by six months and 
confirmed by urinary cotinine assessment. Data were 
entered in MS Excel and analyzed using SPSS v.22. Trial 
registration: The study was registered in the clinical trial 
registry of India and ethically approved.
Results: Abstinence rates at the end of six months were 
19% with intensive intervention and 13% with brief in-
tervention; however, the difference between the two was 
not significant for 7-day point prevalence abstinence re-
ported biochemically. Besides, the participant’s quality 
of life, knowledge attitude, and practices were all found 
to improve with the intervention.
Conclusions: The in-person interaction for changing the 
behavior towards tobacco use was more effective. While 
the addition of text messages and interaction through 
telephone for bringing the change was not of much help 
for the current population.

OA66-725-18 Availability of smoking 
cessation support in primary care facilities 
and communities - analysis by WHO Region 

M. Agbogbatey,1 M. Grant,1 1Kumasi Centre for 
Collaborative Research in Tropical Medicine, Global Health 
and Infectious Diseases Research Group, Kumasi, Ghana. 
e-mail: m.agbogbatey@kccr.de

Background: There are 1.3 billion tobacco users glob-
ally with over 80% of them in developing countries. 
This epidemic has annual mortality of over 7 million, 
with 1.2 million additional deaths from second-hand 
smoke exposure. The WHO Framework Convention on 
Tobacco Control (FCTC) obliges member countries to 
implement tobacco cessation measures to counter the 
globalization of this epidemic. 
This analysis highlights gaps in the availability of health 
facility- and community-based smoking cessation sup-
port across the WHO regions, while also supporting 
the rationale for a paradigm shift in tobacco cessation 
strategies.
Design/Methods: We accessed the Global Health Ob-
servatory portal of the WHO and extracted data on 
the availability of smoking cessation support in “health 
clinics and primary care” and “communities”. We calcu-
lated the frequencies and proportions of smoking cessa-
tion support mechanisms.
Results: Overall, only 60% of countries globally have 
smoking cessation support in some health clinics and 
primary care facilities. The proportion was lowest in 
the African region – 24% of countries, followed by   the 
Americas (57%), South-East Asia (64%), Eastern Medi-
terranean (68%), Western Pacific (74%), and Europe 
(81%). 
Community-based support was present in only 41% of 
all countries, and distributed as follows: Africa (32%), 
Americas (34%), Eastern Mediterranean (41%), Eu-
rope (45%), Western Pacific (48%), and South-East Asia 
(64%).
Conclusions: Forty percent of all countries have no 
smoking cessation support systems in health clinics or 
primary care facilities, whilst within communities the 
gap is as high as 60%. The Africa region has a dispro-
portionately lower availability of support systems, with 
the European region contrasting sharply across the two 
domains – 81% versus 45%. 
While these figures reflect a low availability of support 
systems in general, they also signal under-utilization of 
community support mechanisms which have been shown 
in some settings to be superior to facility-based mea-
sures. Smoking cessation support should be increased to 
promote tobacco control targets.



Oral abstract sessions,  Saturday,  18  November S587

OA66-726-18 Period effect of nicotine 
replacement therapy inclusion in National 
Essential Medicine List: evidence from two 
waves of global adult tobacco survey in four 
countries 

N. Satpathy,1 P. Jena,2 E. Venkatarao,1 
J. Kishore,3 1Siksha ‚O’ Anusandhan Deemed to be 
University, Department of Community Medicine, 
Bhubaneswar, India, 2KIIT Deemed to be University, KIIT 
School of Public Health, Bhubaneswar, India, 3Vardhman 
Mahavir Medical College and Safdarjung Hospital, 
Department of Community Medicine, New Delhi, India. 
e-mail: nancytani.satpathy@gmail.com

Background and challenges to implementation: The 
inclusion of NRT (Nicotine Replacement Therapy) in 
NEML (National Essential Medicine List) is considered 
as an important enabling policy environment for tobac-
co cessation. 
This study explores the period effect of NRT inclusion 
in NEML by analyzing GATS (Global Adult Tobacco 
Survey) data from four countries.
Intervention or response: The GATS data from Russian 
Federation (wave1 2009, wave2 2016 & NRT in NEML 
2014), Turkey (wave1 2012, wave2 2016 & NRT in 
NEML 2014), Mexico(wave1 2009, wave2 2015 & NRT 
in NEML 2010), and Uruguay (wave1 2011, wave2 2017 
& NRT in NEML 2010), were considered for analysis. 
NRT use among current smokers while making quit at-
tempts in the past year and among former smokers who 
had quit in the past year was estimated. 
Additionally, the policy environment in these countries 
prevalent before the second wave was analysed.
Results/Impact: The NRT use among current and for-
mer smokers increased by 4.7% and 17.1% respectively 
from the first to the second wave of GATS. Decreased 
use (by 0.7% to 3.6%) of NRT among current smok-
ers, was observed in Turkey, Mexico, and Uruguay. Mar-
ginally increased use among former smokers was seen 
in Turkey, and Mexico but decreased use was observed 
in Uruguay. NRT was legally sold in all four countries 
and was available in pharmacies without a prescription 
(Over The Counter-OTC). NRT cost was fully covered 
in Turkey and Uruguay in 2010 and 2007, respectively, 
while NRT cost in Mexico was partially covered since 
2014 and not covered in Russian Federation.
Conclusions: Increased NRT use among former smokers 
for quitting following inclusion in NLEM is a positive 
sign for tobacco control, however decreased use among 
current smokers while making quit attempts despite its 
availability as an OTC product is a concern. Awareness 
about and access to NRT may be explored to increase its 
use in smoking cessation.

OA67 Tax measures, tobacco control 
capacity building and tobacco related 
epidemiology 

OA67-727-18 New indicators of global 
progress on tobacco taxation: statutory 
cigarette tax rate increases 

R. Cherukupalli,1 A.-M. Perucic,2 1Johns Hopkins 
University, Bloomberg School of Public Health, Baltimore, 
United States of America, 2World Health Organization, 
Health Promotion, Geneva, Switzerland. 
e-mail: rcheruku@jhu.edu

Background: Statutory excise tax rates are the key pol-
icy tools that affect tobacco tax shares and prices. The 
frequency and magnitude of these rate increases are not 
widely studied globally but are crucial to how quickly 
countries raise their taxes to reduce consumption
Design/Methods: Data on statutory tax rates on ciga-
rette collected by the World Health Organization over 7 
editions of the Report on the Global Tobacco Epidemic 
between 2008 and 2020 for 195 countries were analyzed. 
Differences in frequency and size of tax rate increases 
were examined by WHO region and income group.

Figure. Countries with more frequent statutory tax 
rate increases were more successful at reducing 
cigarette affordability between 2008 and 2020.

Results: For 181 countries with complete data, specific 
excise tax rate increases were nearly 3 times as frequent 
(mean 2.75 increases, standard deviation 2.18, 64 report-
ing countries with exclusive specific taxes) than ad va-
lorem rate increases (mean 1.16, SD 1.16, 40 reporting 
countries with exclusive ad valorem taxes). 
Mean specific tax rate increases over 2018-20 were 20% 
(median increase 8.35%) and typically matched or ex-
ceeded inflation rates between those two years in coun-
tries that raised rates. The EURO region (mean 4.3 in-
creases) and high-income countries (mean 3.1 increases) 
had the most frequent tax increases. 
Within the European Union, minimum excise duties and 
the requirement for the excise tax to be at least EUR 90 
per 1000 cigarettes and 60% of weighted average price 
are a framework that obligate countries to adjust rates 
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more often. More frequent statutory tax rate increases 
correlated favorably with both total tax share improve-
ments and reductions in cigarette affordability relative 
to income.
Conclusions: Frequent and large statutory tobacco 
excise tax rate increases are key to insuring countries 
raise their tax and price and reduce affordability. Lower 
income countries with large smoker populations have 
had the fewest tax increases between 2008-20 but have 
the most to gain in using taxes to reduce consumption.

OA67-729-18 The Asia Pacific Cities Alliance 
for Health and Development: building strong 
leadership for tobacco control 
S. Karapan,1 1International Union Against Tuberculosis 
and Lung Disease, Tobacco Control, Singapore, Singapore. 
e-mail: skarapan@theunion.org

Background and challenges to implementation: Tobac-
co control is a complex issue that requires a coordinat-
ed effort across sectors, and Mayors are key decision-
makers in the fight against tobacco use. The Asia Pacific 
Cities Alliance for Health and Development (APCAT) 
was established in 2016.APCAT believes that the role of 
subnational leaders is the key to bring change through 
good city-level governance. 
The objectives of APCAT are to reinforce leadership, 
build accountability and ensure sustainability.
Intervention or response: APCAT’s success can be at-
tributed to its emphasis on a comprehensive government 
approach that enhances political leadership, forges new 
partnerships, and promotes the efficient utilization of 
resources to enhance health system performance and 
outcomes. By bringing together city leaders and stake-
holders from different sectors (high level national and 
regional meetings, trainings, workshops, webinars) AP-
CAT has been able support the development and imple-
mentation of effective tobacco control strategies.
Results/Impact: Since its inception, the APCAT alliance 
has grown from 12 cities to 121 cities from 12 countries 
in 2022 (Bangladesh, Cambodia, India, Indonesia, Lao 
PDR, Malaysia, Myanmar, Nepal, Philippines, Singa-
pore, Timor-Leste, and Vietnam). The majority of these 
121 cities have adopted smokefree local policies. Na-
tional Mayor alliances have been established in 4 Coun-
tries. (Bangladesh, Myanmar, Cambodia and Vietnam). 
Bogor City, Indonesia, became the first in the country 
to implement a point-of-sale tobacco display ban, which 
has since been replicated in 17 other Indonesian cities. 
7 Regional Summits have been conducted. Philippines 
conducted is first national APCAT summit in 2022. The 
1st APCAT Youth Summit was conducted at the 8th AP-
CAT Summit in 2022.
Conclusions: APCAT has played a vital role in support-
ing subnational leaders in the Asia Pacific region to ad-
dress the significant public health challenge of tobacco 
use. Its efforts have led to the adoption of new policies, 

the replication of successful practices, and the promo-
tion of a comprehensive government approach towards 
health solutions.

OA67-730-18 Building capacity at national 
and sub-national level to strengthen 
implementation of National Tobacco Control 
Programme in India 

R. Sharma,1 1International Union Against Tuberculosis 
and Lung Disease, Tobacco Control, New Delhi, India. 
e-mail: rsharma@theunion.org

Background and challenges to implementation: Build-
ing strong national tobacco control capacity is essential 
for the sustainability of the National Tobacco Control 
Programme in India. India’s National Tobacco Control 
Programme faces various challenges, like sub-optimal 
priority for tobacco control, lack of institutional frame-
work, insufficient human-resources, and limited multi-
stakeholder engagement and public awareness.
Intervention or response: The data on the program’s 
capacity-building from 2011 to 2022 have been gathered 
and reviewed. We analysed the effectiveness of various 
capacity building programmes on the implementation 
of the programme. In all 213 trainings/workshops at 
national and sub-national level were conducted by The 
Union wherein more than 7700 stakeholders across In-
dia have been trained and sensitised.
Results/Impact: Capacity building involved enhancing 
the skills, knowledge, and resources of stakeholders and 
organizations to effectively implement and sustain the 
programme. 
As a result, all states and districts institutionalised a to-
bacco control implementation mechanism. This led to 
106 jurisdictions (districts/cities) that have been declared 
smoke-free, 15 districts achieved high compliance to var-
ious provisions of COTPA. 
Tobacco cessation has been scaled up in 3 states which 
resulting 60,000 health workers trained on providing ba-
sic tips of quitting to tobacco users. FCTC Article 5.3 
policy notified in 13 states and many districts in few 
states. 
Stakeholders also took initiative and notified ENDS 
ban, tobacco vendor licensing, ban on loose cigarette in 
15 jurisdictions. NTCP Management Information Sys-
tem strengthened across NTCP states. 7 states developed 
the various resource materials including Health Worker 
Guide COPTA implementation guidelines and also es-
tablished networks and multi stakeholder engagement 
at national and sub-national level.
Conclusions: Capacity building is crucial for the long-
term sustainability of the National Tobacco Control 
Programme in India. Through capacity building, stake-
holders have been equipped with the necessary skills and 
resources to effectively implement and maintain tobacco 
control measures, which will ultimately lead to a health-
ier and tobacco-free India.
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OA67-731-18 Determinants of smoking 
and smoking frequency among women of 
reproductive age in West Africa 

D. Ogbuabor,1 1University of Nigeria, Health 
Administration and Management, Enugu, Nigeria. 
e-mail: daniel.ogbuabor@unn.edu.ng

Background: Not much is known about the social deter-
minants of cigarette smoking in sub-Saharan Africa. We 
assessed the determinants of smoking and smoking fre-
quency among women of reproductive age in West Africa.
Design/Methods: We analysed data from the most re-
cent Demographic and Health Surveys in seven West 
African countries (n = 114,646). The data were adjusted 
for sampling weight, stratification, and cluster sampling 
design. The outcome variables were smoking status 
and smoking frequency (daily smoking and occasional 
smoking). The predictor variables included women’s 
socio-demographic and household characteristics. Pear-
son’s chi-squared test and complex sample logistics re-
gression were used to evaluate the relationship between 
outcome and predictor variables. Statistical significance 
was set at a p-value < 0.05.
Results: The prevalence of smoking was 0.9%. The 
frequency of daily and occasional smoking was 0.4% 
and 0.6%. Age 25-34 (AOR:1.97, 95%CI:1.55-2.51, 
p < 0.001), age 35-49 (AOR:2.46, 95%CI:1.97-3.07, 
p=0.021), owning a mobile phone (AOR:1.33, 95%CI: 
1.08-1.64, p=0.008), and ownership of health insurance 
(AOR:1.76, 95%CI:1.05-2.98, p=0.033) increased the 
likelihood of smoking among women. 
The odds of daily smoking were associated with age 
25-34 (AOR:4.64, 95%CI:2.39-9.02, p<0.001), age 35-
49 (AOR: 6.78, 95%CI:3.75-12.28, p=0.008), being 
poorer (AOR:1.86, 95%CI:1.24-2.79, p=0.003), middle 
quintile (AOR:1.72, 95%CI: 1.07-2.76, p = 0.026), wid-
owed/divorced/separated (AOR:1.68, 95%CI:1.04-2.71, 
p =0.033), employment (AOR:2.50, 95%CI:1.15-5.42, 
p=0.020), working in clerical/sales/services (AOR:1.83, 
95%CI:0.74-4.50, p=0.014) and agriculture (AOR:2.09, 
95%CI:0.85-5.17, p=0.024). 
While age 25-34 (AOR:1.54, 95%CI:1.03-2.39, p=0.007), 
owning a mobile phone (AOR:1.70, 95%CI:1.25-2.31, 
p = 0.001), being richer (AOR:1.56, 95%CI:1.11-2.20, 
p=0.011), and ownership of health insurance (AOR:2.79, 
95%CI:1.43-5.48, p =0.003) increased the likelihood of 
occasional smoking, distance from health facility as a 
big problem (AOR:0.53, 95%CI:0.37-0.77, p=0.001)
and poor gender attitude (AOR:0.51, 95%CI:0.38-0.68, 
p<0.001) decreased the likelihood of occasional smok-
ing.
Conclusions: The study highlights factors that can 
be used to develop interventions to maintain the low 
prevalence of cigarette smoking among West African 
women.

OA67-732-18 Consequences of tobacco 
expenditure on the nutrition, health and 
education in those living below the poverty 
line in India: a unit-level analysis of National 
Sample Survey Office data 

P. Bhattacharya,1 N. Mukherjee,1 S. Roy,1 
A. Yadav,2 1Manbhum Ananda Ashram Nityananda 
Trust, Centre for Public Health Research, Kolkata, India, 
2International Union Against Tuberculosis and Lung Disease 
(The Union), Tobacco Control, New Delhi, India. 
e-mail: mant.kolkata@gmail.com

Background: Tobacco consumption has been found to 
be associated with increased poverty. Moreover, in the 
case of India, the problem is pronounced as according 
to Global Hunger Index 2022, 16% of the population is 
undernourished, and India ranks 107 out of 121 coun-
tries. Tobacco Use in India- absolute term, and it is esti-
mated that approximately 15 million people dropped the 
poverty line after accounting for their tobacco use(John 
et al. 2011). 
The study aims to quantify the opportunity costs of to-
bacco expenditure in terms of nutrition (i.e., food quan-
tity/energy), education and health facility forgone if the 
money is diverted from tobacco towards these domains 
in the lower income/below poverty line class across the 
Indian states.
Design/Methods: The study is based on unit-level 
NSSO data corresponding to 2011-12 (68th Round). The 
quantity and value of food item, education and health 
consumption at the household level for the lower in-
come/below poverty line class were obtained from 68th 
Round NSSO data. 
The price of tobacco products and essential cereals, 
proteins, education and health are computed to analyse 
the household level nutrition, education and health fore-
gone across the Indian states.
Results: The highest proportion of tobacco users was 
reported from North-East (NE) states of Tripura, 
Mizoram and Manipur. The average expenditure on 
tobacco consumption for India was calculated to be 
INR 497.7802 billion, which could well be translated to 
meeting the nutritional, education and health require-
ments of the undernourished/deprived population of 
India. This expenditure is equivalent to 43.22% of Gov-
ernment of India’s total expenditure towards Food and 
Public Distribution in 2019-20. It is further equivalent 
to approximately 10% and 50% of current health and 
education expenditures.
Conclusions: The existing difference in the nutritional, 
education and health status of lower/below-income class 
households further validate the need for strong regula-
tions for tobacco control in India.
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OA67-733-18 Economic implications  
and lost life-years averted: predictive 
estimates for the Indian cigarillos (bidi) 
industry 

Y.K. Jain,1 P. Bhardwaj,1 N.K. Joshi,2 M.K. Gupta,1 
A.D. Goel,3 P.P. Sharma,3 P. Lal,4 S. Kapoor,4 
R.J. Singh,4 1All India Institute of Medical Sciences, 
Jodhpur, Department of Community Medicine and 
Family Medicine and School of Public Health, Jodhpur, 
India, 2All India Institute of Medical Sciences, Jodhpur, 
School of Public Health, Jodhpur, India, 3All India 
Institute of Medical Sciences, Jodhpur, Department of 
Community Medicine and Family Medicine, Jodhpur, 
India, 4International Union Against Tuberculosis and 
Lung Disease (The Union) South-East Asia Office, 
Tobacco Control Department, New Delhi, India. 
e-mail: dryogeshjain14@gmail.com

Background: Indian cigarillos (bidi) are a low-cost alter-
native to cigarettes and treated as cottage industry. Only 
22% tax is imposed in contrast to WHO recommenda-
tion of 75% while a massive production of less than 4 
million per year is exempted from taxation. 
Since bidis are just as harmful as cigarettes, this paper 
attempts to estimate the revenue implications and po-
tential loss of life years (YLLs) averted, if the industry is 
subjected to increased regulations and taxation.
Design/Methods: In a two-fold methodology, revenue 
estimations after 10% increased regulation and at 100% 
regulation were done, followed by estimates at tax in-
crease equivalent to cigarettes and WHO recommenda-
tion. 
Price elasticity for the poorest tertile of consumers was 
considered to assess demand reduction, and two sepa-
rate fractions of products (previously regulated - taxed 
and previously unregulated - untaxed) were used to cal-
culate potential YLLs averted.

Figure 1. Trends in bidi prevalence as a result of  change 
in taxes.

Results: Annual revenue of INR 4.74 billion is obtained 
by the government at current regulation (20.6%) and 
taxation (22%). Considering price elasticity of -0.43 
and taxes equivalent to cigarettes, 10% increase in reg-
ulation will bring the revenue to INR 14.34 billion while 
averting 695,159 YLLs, and complete regulation (100%) 
will take the revenue to INR 51.07 billion, while saving 
4,527,597 YLLs. At WHO recommended taxation, de-
mand will decrease drastically, with revenue only from 

previously regulated proportion of bidi, of INR 4.38 
billion. at 10% increased regulation, 2,233,740 YLLs 
and complete regulation, 10,486,192 YLLs could be 
averted.
Conclusions: The proposed model is WHO recom-
mended as it considers demand elasticity and suggests 
substantial increase in revenue, while averting potential 
YLLs due to bidi consumption in India. 
Given the unorganised nature of bidi industry in India, 
there remains a need for national action to build on such 
innovations, drive the policy decisions for increased 
regulation and taxation including in revisions to India’s 
tobacco control legislation.

OA67-734-18 Annual estimates of  
tobacco product waste in India:  
a countrywide cross-sectional study 

Y.K. Jain,1 P. Bhardwaj,1 N.K. Joshi,2 M.K. Gupta,1 
A.D. Goel,3 P.P. Sharma,3 P.K. Singh,4 P. Lal,5 S. Kapoor,5 
R.J. Singh,5 1All India Institute of Medical Sciences, 
Department of Community Medicine and Family Medicine 
and School of Public Health, Jodhpur, India, 2All India 
Institute of Medical Sciences, School of Public Health, 
Jodhpur, India, 3All India Institute of Medical Sciences, 
Department of Community Medicine and Family Medicine, 
Jodhpur, India, 4Indian Council of Medical Research (ICMR), 
National Institute of Cancer Prevention and Research 
(NICPR), Noida, India, 5International Union Against 
Tuberculosis and Lung Disease (The Union) South-East Asia 
Office, Tobacco Control Department, New Delhi, India. 
e-mail: pankajbhardwajdr@gmail.com

Background: Apart from its health impact, the environ-
mental burden posed by the indiscriminate disposal of 
tobacco product packaging need to be understood to 
quantify the exact proportion of hazard posed by the 
tobacco consumption. 
This study was conducted to estimate the waste gener-
ated due to consumption of tobacco products in India 
and various Indian states/Union Territories.
Design/Methods: A cross-sectional survey was con-
ducted by gathering samples of cigarettes, bidis and 
smokeless tobacco products from 33 districts of 17 In-
dian states. Segregated weights of plastic, paper, foil and 
filter components of the packaging were taken and data 
modelling was done using GATS-2 data to assess con-
sumption and estimate the quantity of waste generated 
by the various products.
Results: After exclusion of duplicates, 70 cigarette, 94 
bidi and 58 smokeless tobacco brands were included in 
the final analysis. A total waste of 1,70,331 (± 29,332) 
tonnes was estimated (annually), out of which 43.2% 
was plastic, 3.6% was foil and 0.8% was filter, while 
two-thirds of this waste was contributed by smokeless 
products alone. Maximum waste was generated from 
the states of Uttar Pradesh (20.9%; 35,724 ± 6,152 
tonnes), Maharashtra (8.9%; 15,117 ± 2,603 tonnes) 
and West Bengal (8.6%; 14,636 ± 2,520 tonnes).
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Conclusions: To our knowledge this is a first of kind 
national level figures/estimates on various types of to-
bacco product waste significantly contributing to the 
environmental burden from the context of a low- and 
middle-income country. These findings puts a spotlight 
on industry behaviour, may reinforce existing policies 
around regulation of tobacco product packaging and 
environmental compensation by the tobacco industry.

OA68 Diagnosis for TB Diagnosis 

OA68-735-18 Whole-genome sequencing  
of drug-resistant TB strains 

S. Shenai,1 N. Nagarajan,1 S. Shanmugam,2 
R. Gopalaswamy,2 S.S. Chadha,1 S. Sarin,1 
N.-T.-W.L. Consortium,3 1FIND, India, New Delhi, 
India, 2ICMR-National Institute for Research in 
Tuberculosis, Department of Bacteriology, NRL NTEP, 
Chennai, India, 3NRL-IRL WGS Labs under NTP 
Program, Health, India, India. 
e-mail: shubhada.shenai@finddx.org

Background and challenges to implementation: Drug-
resistant tuberculosis (DR-TB) poses a significant threat 
to global public health and three countries India, China 
and Russia account for almost half of all cases. Whole 
genome sequencing (WGS) has emerged as a powerful 
tool for investigating the genetic basis and surveillance 
of DR-TB. FIND is supporting NTP in initiating WGS 
to evaluate prevalence and patterns of drug resistance 
in India.
Intervention or response: In this study we are planning 
analysis of nearly 2200 DR-TB clinical isolates from 
patients visiting public sector facilities in six WGS labs 
located in north, west and south India. All study sites 
are performing WGS on DR-TB isolates using MiSeq-
Illumina platform. 
Sequencing data are shared with NRL-NIRT Chennai 
through FTP server for analysis using NIRT in-house 
CAMSPRED pipeline. 184 (9%) samples have been 
tested since January 2023, and data analyzed to study 
drug resistant genetic variants and their phylogenetic re-
lationships. Preliminary analysis on drug resistance and 
mutations were performed by using perl scripts. 
Results/Impact: Preliminary results showed two pre-
dominant lineages, lineage3-CAS (49%) and lineage2-
Beijing (38%), followed by lineage4-EA (11%) and lin-
eage1-EAI (2%) among drug resistant isolates.
Lineage3 and lineage2 uniquely contributed to the max-
imum drug resistance with 34.7% and 27.3% respec-
tively.
Data revealed known mutations [RIF_S450L; INH_
S315T; STM_K43R, STM_K88R; FLQ_D94G, FLQ_
A90V; EMB_M306V, EMB_Q497R; PZA_H71R, PZA_
A3E, PZA_G132A; ETH_ C-15T, LZD C154R] associ-

ated with drug resistance, as well as mutations not found 
in WHO catalogue. INH_S315T, and FLQ_D94G, these 
are two common mutations seen among all four lineages 
contributing to 4.1% drug resistance.
Conclusions: Preliminary WGS results provide important 
insights into the basis of drug resistance in TB and the 
prevalent resistant strains. Analysis of more DR-TB iso-
lates on a regular basis is required to monitor the resis-
tance patterns for surveillance. Development of new anal-
ysis pipelines and in-depth examination of mutations not 
listed in WHO catalogue would lead to valuable findings.

OA68-736-18 Analysis of proficiency panel 
testing performance among Xpert TB testing 
facilities in Kenya: What has changed 5 years 
later? 

M.C. Mburu,1 P. Musingila,2 N. Mukiri,3 S. Bundi,4 
K. Degruy,5 M. Barasa1,6 H. Weyenga,6 J. Mwangi,6 
1US Centers for Disease Control and Prevention (US CDC) 
Kenya, Division of Global HIV and TB, Nairobi, Kenya, 2US 
CDC-Kenya, DGHT, Nairobi, Kenya, 3Ministry of Health, 
National Tuberculosis Reference Laboratory, Nairobi, 
Kenya, 4Ministry of Health, Kenya National Tuberculosis 
Laboratory, Nairobi, Kenya, 5US Centers for Disease 
Control and Prevention (US CDC), DGHT, Atlanta, United 
States of America, 6US Centers for Disease Control and 
Prevention (US CDC), DGHT, Nairobi, Kenya. 
e-mail: hpj8@cdc.gov

Background and challenges to implementation: Cephe-
id’s Xpert tuberculosis (TB) assays enable a highly sen-
sitive, specific, and timely diagnosis of Mycobacterium 
TB and the detection of rifampicin (RIF) resistance. To 
ensure quality in TB testing services, Kenya, through US 
President’s Emergency Plan for AIDS Relief (PEPFAR), 
implemented Xpert TB proficiency testing (PT) in 2014. 
We sought to assess PT performance progress made by 
the National Xpert TB PT program. 
Intervention or response: We retrospectively extracted 
data from the National Xpert TB PT database for health 
facilities (HF) with Xpert machines enrolled in the PT 
program in 2015 and 2020 in Kenya in PT round one 
(2015A and 2020A). In each PT round, each HF received 
five PT samples. The maximum score per PT sample 
when correctly reported was 20 marks (satisfactory per-
formance (SP)), while incorrect, uninterpretable (error 
and indeterminate) PT results were scored zero, 5 and 10 
marks respectively. We abstracted data on the number of 
HF enrolled, returned PT results, and performance. We 
assessed HF performance (satisfactory ≥80) trends over 
the two periods using Jonckheere-Terpstra test.
Results/Impact: The number of Xpert TB testing facili-
ties enrolled in the National Xpert TB PT program in-
creased more than threefold, from 56 in 2015 to 185 in 
2020. Returned PT results decreased from 50/56 (89.3%) 
to 138/185 (74.6%), SP increased significantly from 
45/50 (90%) to 136/138 (98.6%) in 2015 and 2020 re-
spectively, p-value=0.003. PT samples with suboptimal 
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marks decreased from 21/250 (8.4%) in 2015A to 28/690 
(4.1%) in 2020A, p-value<0.001. Uninterpretable results 
dropped from 9/250 (3.6%) in 2015A to 17/690 (2.5%) in 
2020A, p-value=0.008.
Conclusions: We observe that large expansion of en-
rolled facilities over the five-year period, increase in SP, 
decrease in results that were returned, incorrect and un-
interpretable. The analysis demonstrates that it is pos-
sible to implement and scale up a successful national 
Xpert TB PT program.

OA68-737-18 Introducing molecular 
technology (TrueNat) below sub-districts 
for enhancing patient-centred TB diagnostic 
services 

S. Islam,1 K.J.K. Shahinoor,1 S. Reja,1 M.A. Islam,1 
K. Chakraborty,2 M.M.R. Sarker,3 M.F. Wahid,1 
M.A. Islam,4 1BRAC, Communicable Diseases Programme, 
Dhaka, Bangladesh, 2FHI360, IDDS - Infectious Disease 
Detection and Surveillance, Dhaka, Bangladesh, 3DGHS, 
NTP, Dhaka, Bangladesh, 4BRAC, Communicable Diseases 
Programme & WASH, Dhaka, Bangladesh. 
e-mail: shayla.i@brac.net

Background and challenges to implementation: Bangla-
desh is still a high burden country for tuberculosis (TB). 
To heat the TB incidence in the country, it is crucial to 
identify more missing cases from the community and to 
treat them promptly. Currently TB diagnosis at the pe-
ripheral level relies heavily on smear microscopy. Based 
on World Health Organization’s (WHO) conditional 
recommendation of using Truenat instead of micros-
copy, BRAC a development organization with the sup-
port of Infectious Disease Detection and Surveillance 
(IDDS) project and National TB Program has started 
implementation of Truenat in 20 microscopy centers 
since July 2022.
Intervention or response: A total of 20 microscopy cen-
ters were selected considering higher presumptive load 
in hard-to-reach areas, who were being missed from di-
agnosis because of long distance Xpert site. Twenty Tru-
enat machines were introduced by refurbishment of the 
mentioned sites. Existing laboratory technicians were 
trained on Truenat testing and implementation. Total 
570 community health workers/volunteers of BRAC, 
211 graduate medical doctors and 430 other non-formal 
providers were sensitized for presumptive referral.
Results/Impact: From July 2022 to March 2023, a to-
tal of 28,221 samples were tested by Truenat and 1,966 
were identified as MTB detected. All these MTB detect-
ed samples were tested to identify RIF resistance (RR) 
and 21 of them was found as RR. Positivity rate of Tru-
enat Vs microscopy is 7.1% and 3% respectively in these 
centers. There was significant increase of presumptive 
tested by Truenat over the quarters (3,808; 11,315 and 
13,098) of implementation.

Quarter
Total 

presump-
tive

Tested by 
Micro-
scopy

Smear 
Positive 

by Micro-
scopy

Positivity 
Rate

Tested by 
Truenat

MTB de-
tected by 
Truenat

Positivi-
ty Rate RR

Q3 2022 8768 4960 190 3.83 3808 284 7.46 3

Q4 2022 13511 2196 73 3.32 11315 836 7.39 10

Q1 2023 15521 2423 46 1.90 13098 846 6.46 8

Total 37800 9579 309 3.20 28221 1966 7.1 21

Conclusions: Considering the promising result for TB 
detection including DR-TB by testing with Truenat in 
remote peripheral laboratories, country has planned to 
scale up in another 112 sites for enhancing TB diagnos-
tic services for underserved population. These machines 
are expected to play an important role in identifying TB 
and DR TB patients and preventing its spread that can 
support in reducing country’s TB incidence.

OA68-738-18 Poor adoption of TB 
lipoarabinomannan testing in national 
guidelines in 30 high TB-HIV burden 
countries 

S. Lynch,1 M. Kavanagh,2 A. Banda,1 V. Srivatsan,1 
A. Sharma,1 A. Bhir,1 Y.-W. Chen,1 1O’Neill Institute 
for National and Global Health Law, Law, Washington 
DC, United States of America, 2O’Neill Institute for 
National and Global Health Law, School of Health, 
Washington DC, United States of America. 
e-mail: sl1903@georgetown.edu

Background and challenges to implementation: TB-
LAM is the only point-of-care rapid test for diagnos-
ing TB, the largest killer among people living with HIV/
AIDS (PLWHA). It is a simple, non-invasive, affordable 
test aimed at bridging the diagnostic gap for PLWHA 
and has the potential to accelerate the start of TB treat-
ment. Despite WHO recommending its use as of 2015, 
its adoption is lagging. 
To assess the adoption status of TB-LAM, we evaluated 
the national HIV and TB guidelines of 30 high TB/HIV 
burden countries.
Intervention or response: We selected the countries 
based on the WHO list of 30-high burden countries for 
TB-HIV coinfection. To identify the adoption status of 
TB-LAM, we reviewed the most recent national docu-
ments from these 30 countries, inter alia, national stra-
tegic plans for HIV/TB, country-level guidelines, and 
updates. These documents were found via desktop re-
views or the document repository of the HIV Policy Lab 
(www.hivpolicylab.org).
Results/Impact: Our results show that 14 out of the 30 
countries have recognized the importance of this tool 
and have adopted it in their national guidelines or plans 
to diagnose TB/HIV coinfection. However, 13 of the 30 
countries have not included TB-LAM in their national 
policies or guidelines. No guidelines were found in our 
desktop review for 3/30 countries: Gabon, Guinea, 
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Guinea Bissau. The 13 countries that have not adopted 
TB-LAM either depend on rapid molecular tests, sub-
optimal modalities like symptomatic approach, or inef-
ficient methods such as culture and microscopy.
Conclusions: These findings highlight the need for in-
creased efforts to promote the use of TB-LAM, particu-
larly in countries with high rates of HIV/TB co-infec-
tion. 
TB-LAM can improve the diagnosis and treatment of 
TB in people living with HIV, ultimately reducing mor-
tality and morbidity from TB.

OA68-739-18 Early microbiologic surrogate 
markers of pulmonary TB treatment 
outcomes 

M. Paradkar,1,2 N. Pradhan,1,2 S. Gaikwad,3 S. Balaji,4 
S. Dharamashale,5 M. Barthwal,6 J. Golub,7 
C. Padmapriyadarsini,4 A. Gupta,7 N. Gupte,1 
V. Mave,1,2 TBDM-CTRIUMPh-RePORT India Study 
Team 1Center for Infectious Diseases in India, Johns 
Hopkins India, Pune, India, 2BJ Government Medical 
College-Johns Hopkins University, Clinical Research Site, 
Pune, India, 3BJ Government Medical College and Sassoon 
General Hospitals, Department of Pulmonary Medicine, 
Pune, India, 4Indian Council of Medical Research, National 
Institute for Research in Tuberculosis, Chennai, India, 
5BJ Government Medical College and Sassoon General 
Hospitals, Department of Microbiology, Pune, India, 
6Dr. D.Y. Patil Medical College, Hospital and Research 
Centre, Department of Pulmonary Medicine, Pune, India, 
7Johns Hopkins University, School of Medicine, Division of 
Infectious Diseases, Baltimore, United States of America. 
e-mail: sangaiabdc@gmail.com

Background: Early detection and prompt anti-tuber-
culosis treatment (ATT) are key components of the 
tuberculosis (TB) prevention and care strategies. Tradi-
tionally, clinical trials and national programs have used 
acid-fast bacilli (AFB) microscopy and mycobacterial 
culture conversion at the end of the intensive phase to 
predict cure. Earlier biomarkers of pulmonary tubercu-
losis (PTB) treatment outcomes are critical to define a 
primary endpoint for treatment-shortening trials and to 
monitor shortened ATT. 
We evaluated all microbiologic markers assessed serially 
during the intensive phase of ATT.
Design/Methods: We analysed two large prospective TB 
cohort studies conducted from 2013-2019 in India. We 
included participants ≥18 years who initiated 6-month 
ATT for clinically or microbiologically diagnosed, drug-
sensitive PTB and completed ≥ 1 follow-up visit. 
Sputum specimens underwent baseline Xpert MTB/RIF, 
acid-fast bacilli (AFB) microscopy and liquid and solid 
cultures, and serial AFB microscopy and liquid/solid cul-
ture at week 2, 4 and 8. Poisson regression assessed the 
impact of available microbiologic markers (test positiv-
ity, smear grade, time-to-detection and time-to-conver-
sion) on a composite outcome of failure, recurrence or 

death by 18 months after the end of treatment; models 
were adjusted for age, sex, nutritional status, diabetes, 
smoking, alcohol consumption and regimen type.
Results: Among 1098 eligible cases, there were 251 
(22%) primary outcomes; 127 treatment failures, 73 
recurrences, and 51 deaths. The primary outcome was 
independently associated with: Xpert (medium-positive 
aIRR 1.91, 95% CI 1.07 – 3.40 and high-positive aIRR 
2.51, 95% CI- 1.41 – 4.46), AFB smear (aIRR 1.48, 95% 
CI 1.06 – 2.06) and liquid culture (aIRR 1.98, 95% CI 
1.21 – 3.23) at baseline; week 2 liquid culture (aIRR 
1.47, 95% CI 1.04 – 2.09); and week 8 AFB smear (aIRR 
1.61, 95% CI 1.05 – 2.46) and liquid culture (aIRR 1.54, 
95% CI 1.07 – 2.22) (Figure 1).

Figure 1. Forest plot summarizing associations between 
longitudinal respiratory microbiologic markers and 
the composite unfavourable tuberculosis treatment 
outcome.

Conclusions: Our analysis identified week 2 respiratory 
mycobacterial culture as the earliest microbiologic sur-
rogate of unfavorable PTB treatment outcomes.

OA68-740-18 Evaluation of the ESAT6-CFP10 
skin test for M. tuberculosis infection among 
persons living with HIV in China 

P. Lu,1 L. Zhu,1 1Jiangsu Provincial Center for 
Disease Control and Prevention, Department of Chronic 
Communicable Disease, Nanjing, China. 
e-mail: lpjscdc@163.com

Background: Recent global guidelines recommend 
Mycobacterium tuberculosis antigen-based skin tests, 
such as the ESAT6-CFP10 (EC) skin test, as accept-
able alternatives to the tuberculin skin test (TST) and 
QuantiFERON-TB Gold In-tube test (QFT). However, 
the diagnostic value of these tests among persons liv-
ing with HIV (PLHIV) is unknown. We aimed to assess 
the diagnostic accuracy of the EC among a cohort of 
PLHIV in China.
Design/Methods: We recruited PLHIV in Jiangsu Prov-
ince, China to assess the sensitivity and specificity of the 
EC. Participants were tested with the QFT, TST, and EC 
skin test. Results were stratified by age, BCG vaccina-
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tion, and CD4 count. The sensitivity and specificity of 
the EC skin test were assessed using distinct cutoffs of 
the QFT and TST.
Results: Of 350 PLHIV enrolled in the study, 58 (16.6%), 
89 (25.4%), and 59 (16.9%) tested positive for the EC, 
QFT, and TST, respectively. Positivity increased with 
CD4 count; however, these trends were similar across 
tests. At a 5mm cutoff, EC skin test specificity was high 
(99.6%, 95%CI, 97.7-100.0), however, sensitivity was 
moderate (81.4%; 95%CI, 66.6-91.6). 
After stratifying by BCG, sensitivity and specificity were 
86.4% (95%CI, 65.1-97.1) and 99.1% (95%CI: 95.0–
100.0) among vaccinated and 76.2% (95%CI, 52.8-91.8) 
and 100.0% (95%CI, 97.2-100.0) among unvaccinated 
PLHIV.

Figure 1. Sensitivity (circles) and specificity (triangles) 
of  the ESAT6-CFP10 skin test with different cutoffs.

Conclusions: Among PLHIV, the diagnostic value of the 
EC skin test remained high, regardless of BCG vaccina-
tion or CD4 count. The EC skin test performed compa-
rably to TST and may be a valid alternative diagnostic 
in settings or populations with high HIV prevalence and 
BCG vaccination.

OA68-741-18 Clinical strains of M. 
tuberculosis exhibit differential lipid 
metabolism-associated transcriptome 
changes in in vitro cholesterol and  
infection models 

K. Moopanar,1 N. Mvubu,1 A. Nyide,1 S. Senzani,1 
1University of KwaZulu-Natal, Microbiology, Durban, 
South Africa. 
e-mail: 214575500@stu.ukzn.ac.za

Background: Many studies have identified host-derived 
lipids, characterised by the abundance of cholesterol, as 
a major source of carbon nutrition for Mycobacterium 
tuberculosis during infection. Members of the Myco-
bacterium tuberculosis complex are biologically differ-
ent with regards to degree of disease, host range, patho-
genicity and transmission.
Design/Methods: Clinical strains of M. tb were used to 
infect pulmonary alveolar epithelial cells. Post 48-hour 
infection, M. tb RNA was extracted, reverse transcribed 
to generate complementary DNA and then used in 
quantitative real-time PCR (qRT-PCR) to quantify the 
expression of a selection of lipid-associated virulence 
genes (fadD28, hsaC, icl1, 430 choD, treS).

Results: The results revealed the upregulation of fadD28 
and hsaC in both the KZN605 and Beijing strains. An in 
vitro lipid model was created to subject clinically diverse 
M. tb strains to a rich cholesterol environment, mimick-
ing the metabolic state of the host. 
Growth curve analyses revealed KZN605 and Beijing to 
be slow growers in this type of single carbon source as-
say. RNA was extracted using a standard Trizol protocol 
in conjunction with the Direct-zol™ 435 RNA Miniprep 
Kit. Next generation RNA sequencing was performed 
using the Illumina 2×150 436 HiSeq×10 platform. 
Resulting sequences revealed variable changes of lipid- 
associated gene expression in several lipid-metabolic 
pathways, in the different clinical strains of M. tb. Four 
genes of interest (pks2, 439 accA3, mmpL8, kshB) were 
chosen, in a bid to perform functional confirmations of 
gene expression. All four genes corroborated with the 
RNA sequencing results.
Conclusions: Analysis of transcriptomic signatures pro-
vided better insight into the differences encountered by 
these strains and may prove to be useful in developing 
novel therapeutics to counteract the devastation caused 
by TB. 
Therefore, genetic diversity needs to be accounted for 
and lipid metabolism in M. tb plays a key role in nutri-
ent acquisition and energy.

OA68-742-18 Lineage 7 of M. tuberculosis - a 
failing or host-adapted lineage? 

E. Hailu,1 D. Cantillon,2,3 C. Madrazo,4 B. Adnew,1 
M. Abebe,1 S. Gordon,5 I. Comas,4 
G. Larrouy-Maumus,6 S. Waddell,2 S. Berg,7,8 
1Armauer Hansen Research Institute (AHRI), 
Biotechnology and Bioinformatics, Addis Ababa, 
Ethiopia, 2Brighton and Sussex Centre for Global Health 
Research, Brighton and Sussex Medical School, 
University of Sussex, Department of Global Health 
and Infection, Falmer, United Kingdom of Great Britain 
and Northern Ireland, 3Liverpool School of Tropical 
Medicine, Tropical Disease Biology, Liverpool, United 
Kingdom of Great Britain and Northern Ireland, 
Biomedicine Institute of Valencia, Spanish Research Council, 
Tuberculosis Genomics Unit, Valencia, Spain, 5University 
College Dublin, School of Veterinary Medicine, Dublin, 
United Kingdom of Great Britain and Northern Ireland, 
6Imperial College London, MRC Centre for Molecular 
Bacteriology & Infection, London, United Kingdom of 
Great Britain and Northern Ireland, 7Animal & Plant Health 
Agency, Bacteriology Department, Weybridge, United 
Kingdom of Great Britain and Northern Ireland, 8Bernhard 
Nocht Institute for Tropical Medicine, Implementation 
Research Department, Hamburg, Germany. 
e-mail: elenahailu@yahoo.com

Background: Global molecular epidemiology of tuber-
culosis has revealed nine phylogenetic lineages among 
the human-adapted members of the Mycobacterium 
tuberculosis complex (MTBC). Exploring L7, which is 
geographically restricted to Ethiopia, aimed to provide 
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new insights into the evolution , diversity of MTBC lin-
eages, boost our knowledge of the fundamental biology 
of host-MTBC interactions.
Design/Methods: To find genetic features that may un-
derly the geographic restriction of L7, its genome was 
compared to globally dispersed MTBC lineages. Bioin-
formatic analyses identified a conserved stop-gain mu-
tation in mmaA3 (Rv0643c) of L7. Complementation 
of L7 isolates with wildtype Rv0643c at the attB site 
allowed exploration of the phenotypic impact of this 
mutation, with subsequent analyses of lipid profiles, 
cell structure through transmission electron microscopy 
(TEM), colony morphology by culture on solid media, 
drug susceptibility, biofilm formation.
Results: Lipid analysis of L7 showed that the stop-gain 
mutation in the mmaA3 gene caused a lack of methoxy-
mycolates in L7, an important component of the my-
cobacterial cell wall. Deficiency of methoxy-mycolates 
also altered L7 cell structure and colony morphology. 
This was evidenced by abnormal colony morphology on 
modified 7H11 agar, and TEM imaging that showed a 
reduced cording phenotype, poor cell separation, secre-
tion/shedding of material into the medium, suggesting 
an impaired cell envelope compared to well-defined cell-
wall structures seen for a complemented L7 strain and 
for M. tuberculosis H37Rv. Reduced cording, considered 
a virulence factor, was demonstrated by changed biofilm 
growth. No effect of this mutation was observed on an-
timicrobial drug susceptibility or bacterial growth rate.
Conclusions: The inability of M. tuberculosis L7 to pro-
duce methoxy-mycolates impacts its cell-wall structure 
,cording phenotype, which may alter the host-pathogen 
dynamic for L7. Whether this can explain the limited 
geographical distribution of L7, e.g. by having a negative 
effect on disease progression and/or transmission, or by 
being adapted to a confined human population, will be 
discussed.

OA69 TB stigma, discrimination and 
equity 

OA69-743-18 Stigma in households of 
children with rifampicin-resistant TB in  
South Africa, India and the Philippines 

L. Viljoen,1 A. Marthinus,1 N.T. Castillo-Carandang,2,3 
Z. Saule,1 N. Suryavanshi,4,5 S. Bagchi,4 G. Dhumal,4 
J.D.D. Ocampo,2 A.M.A. Cheong,2 A.C. Hesseling,1 
M. Palmer,1 G. Hoddinott,1 1Stellenbosch University, 
Department of Paediatrics and Child Health, Desmond 
Tutu TB Centre, Cape Town, South Africa, 2University 
of the Philippines, Department of Clinical Epidemiology, 
College of Medicine, Manila, Philippines, 3De La Salle 
Medical and Health Sciences Institute, Medical and 
Health Sciences Institute, Dasmariñas City, Philippines, 
4Byramjee-Jeejeebhoy Government Medical College 
Johns Hopkins University, Clinical Research Site, 
Pune, India, 5Johns Hopkins Center of Infectious 
Diseases, Center of Infectious Diseases, Pune, India. 
e-mail: lario@sun.ac.za

Background: Stigma is a barrier to TB diagnosis, treat-
ment initiation, adherence, and health outcomes. Little 
is known about TB stigma experiences in households 
with children with rifampicin-resistant TB (RR-TB). 
In the CATALYST trial we explored direct and vicarious 
experiences of anticipated, internal, and enacted stigma 
from children receiving RR-TB treatment and their care-
givers.
Design/Methods: We collected qualitative data from 
26 child/caregiver dyads in South Africa, India, and the 
Philippines (Age: 0–14y). Children and/or their caregiv-
ers were interviewed 4 times over ~24 weeks. Interviews 
were recorded and detailed case descriptions written. 
Comparative thematic analysis was employed to explore 
household experiences of stigma and resilience using the 
health stigma discrimination framework.
Results: All children/caregivers reported experiencing 
stigma over the course of children’s treatment. Children 
experienced physical markers of TB (e.g., weight loss, 
swollen nodes) and TB treatment (e.g., hyperpigmenta-
tion from clofazimine), which left them fearful of inad-
vertent disclosure. 
Anticipated stigma was most noticeable in the Philip-
pines and India where children/caregivers concealed the 
child’s TB status for fear of mistreatment, opting to tell 
neighbours that children had asthma, pneumonia, or al-
lergies. Internal stigma manifested in children’s exacer-
bated fears of transmission, where some children avoid-
ed peers even after treatment completion (Philippines). 
Caregivers across contexts blamed themselves for expos-
ing their children to RR-TB. Children experienced en-
acted stigma (isolation/blame) in school settings (South 
Africa), from neighbours, extended family (South Af-
rica, India, Philippines), and peers (India, Philippines) 
through avoidance or gossip. Stigma experiences extend-
ed into the households where siblings of children with 



S596 Oral abstract sessions,  Saturday,  18  November

RR-TB encountered associated stigma. Neighbours 
would avoid these children, fearing that they also had 
RR-TB. Participants with strong communal support re-
ported more resilience against stigma.
Conclusions: Children with RR-TB and their house-
holds experience multiple domains of stigma, substan-
tially impacting on their treatment experiences. Inter-
ventions to address TB stigma alongside improved RR-
TB care are urgently needed.

OA69-744-18 Using a mixed-methods 
approach to bringing stigma research 
measurement closer to clinical application  
in KwaZulu Natal, South Africa 

A. Bergman,1 N. Ndhlovu,2 K.S. Lerefolo,2 
K. Lowensen,1 M. Relf,3 J. Farley,1 1Johns Hopkins 
University, Center for Infectious Disease and Nursing 
Innovation, Baltimore, United States of America, 
2Johns Hopkins University, Center for Infectious 
Disease and Nursing Innovation, Murchison, South 
Africa, 3Duke University, School of Nursing, Durham, 
United States of America. 
e-mail: abergm13@jhu.edu

Background: Tuberculosis (TB) stigma is a major barrier 
to global TB elimination goals. Currently, VanRie’s Pa-
tient Perspectives Towards TB Stigma is the most widely 
validated scale for measuring stigma among people with 
TB. Despite extensive psychometric interrogation, the 
literature does not describe quantitative stigma scores 
compared against descriptions of the lived experience in 
South Africa (SA).
Design/Methods: We used parallel mixed methods to 
explore level of TB stigma among a cohort of people 
living with both rifampicin-resistant (RR-TB) and HIV. 
The aim was to evaluate stigma throughout the TB care 
cascade in KwaZulu Natal, SA. 
Participants were purposively selected to maximize 
variation. Each individual completed the stigma scale 
concurrent with qualitative interviews in their preferred 
language. We used cognitive interviewing techniques to 
explore how participants understood scale items.
Results: Among 30 participants, all were Black African, 
63% (19/30) male, and 87% (26/30) Zulu. At baseline, 
average TB stigma score was 32.3/50 (IQR 27.8-42.8). 
Stigma scores skewed high, with a 10% ceiling effect. 
Triangulating the data, quantitative scores were often 
incongruent with lived qualitative experience. Confu-
sion about item wording led many participants (80 %) 
to endorse items that did not correspond to their stigma 
experience. 
Most participants qualitatively endorsed anticipating 
gossip and loss of respect, which was not represented in 
the scale. TB-related disability was central to the male 
experience contributing to identity loss and reduced 
self-concept. Men who scored in the lowest quintile [0-
10/50(n=3)], still qualitatively described high levels of 
stigma impacting their mental health.

Conclusions: Significant discordance across scale items 
was identified, findings not previously documented. This 
study reaffirms the need for culturally valid instruments 
to measure TB stigma highlighting the importance of 
mixed-methods stigma research. A robust evaluation of 
the VanRie TB Stigma scales in RR-TB is warranted for 
use in South Africa and other high-burden settings.

OA69-745-18 TB-related stigma among  
TB survivors and their household contacts: 
an overlooked but major barrier to TB 
elimination in India 

A. Kadam,1 R. Shirsunder,1 P. Kulkarni,1 J. Golub,2,3 
S. Cox,2,3 M. Barthwal,4 A. Kakrani,5 S. Valawalkar,1 
N. Gupte,1,2 C. Hoffmann,6 V. Mave,1,2 
N. Suryavanshi,1,2 1Johns Hopkins Center for Infectious 
Diseases in India (CIDI), Medicine, Pune, India, 2Johns 
Hopkins University, School of Medicine, Baltimore, United 
States of America, 3Johns Hopkins University, Bloomberg 
School of Public Health, Balitmore, United States of 
America, 4Dr. D. Y. Patil Medical College, Respiratory 
Medicine, Pune, India, 5Dr. D. Y. Patil Vidyapeeth, 
Academic Collaborations, Pune, India, 6Johns Hopkins 
School of Medicine, Medicine and Health, Behavior and 
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Background: India, globally ranked first in tuberculosis 
(TB) burden, must address the major barrier of TB-re-
lated stigma to achieve its TB elimination goal. Sagili 
et al.,2016, reported high (73%) stigmatizing and dis-
criminating attitudes toward people with TB among the 
general population across 30 Indian districts, indepen-
dent of prior TB knowledge. TB-related stigma affects 
people with TB and their household contacts (HHCs) 
for years beyond TB treatment completion (Figure). 
Global and country-specific literature is scarce for post-
TB stigma, hence this qualitative analysis explores TB-
related stigma experienced by TB survivors and their 
HHCs enrolled in TB Aftermath, an ongoing post-TB 
active case finding (ACF) study.
Design/Methods:  Adults (>18 years) who completed 
TB treatment were enrolled between February 2021 to 
March 2023 from six public TB units (TUs) in Pune, 
India. Enrolled participants and their HHCs were fol-
lowed at months 6, 12, and 18 following TB treatment 
completion. Forty-two in-depth interviews (purposive 
sample of 21 TB survivors and 21 HHCs) were conduct-
ed in Marathi or Hindi language after their 12-month 
follow-up. In-depth interview transcripts translated into 
English were coded and analyzed thematically using 
MAXQDA Analytics Pro software.
Results: One year after TB treatment completion, 15 
(71%) TB survivors and 11 (52%) HHCs reported per-
ceived TB-related stigma. Experienced stigma was re-
ported by one survivor and four HHCs. Respondents 
preferred to disclose TB history only to close family 
members compared to distant family members, neigh-
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bors, peers, and colleagues. Respondents’ primary con-
cerns about disclosing TB history to neighbors or rela-
tives were fear of losing social status and social isolation 
and discrimination.

Conclusions: We observed high TB-related perceived 
stigma among TB survivors and their HHCs. As this 
population is at increased risk of TB recurrence and new 
infections among HHCs, it is important to prioritize 
and address TB-related stigma by developing appropri-
ate information education communication (IEC) strate-
gies and patient-centered psychosocial interventions.

OA69-746-18 Interventions to manage 
psychosocial distress associated with 
hospitalisation in children with TB 

C. October,1 D. Baloyi,1 L. Viljoen,1 D. Wademan,1 
R. Raad,2 M. Palmer,1 H.S. Schaaf,1 A. Hesseling,1 
B. Coetzee,3 G. Hoddinott,1 1Stellenbosch University, 
Paediatrics and Child Health, Cape Town, South Africa, 
2London School of Hygiene and Tropical Medicine, 
Public Health and Policy, London, United Kingdom of 
Great Britain and Northern Ireland, 3Stellenbosch 
University, Psychology, Cape Town, South Africa. 
e-mail: graemeh@sun.ac.za

Background and challenges to implementation: Long-
term hospitalization has been part of TB care. New 
regimens in TB programmes led to a shift to out-patient 
care. However, many children experience hospitaliza-
tion due to medical or social reasons. These children 
are often disproportionately vulnerable. Long-term 
hospitalization is psychologically distressing and in-
cludes social estrangement. We used participatory ac-
tion research methods to co-develop ways to minimize 
hospitalization-associated distress in a paediatric ward 
of a provincial TB referral hospital in Cape Town, South 
Africa.
Intervention or response: We conducted semi-structured 
observations and in-depth interviews between August – 
November 2021 with healthcare workers, children, and 
caregivers (n=13). This informed the co-development 
of a story book about a caterpillar who goes to a TB 
hospital. The story included activities to facilitate the 
children’s understanding of their hospital journeys. We 
piloted the story in the hospital-based primary school 
(n=6 learners aged 6-12-years) over 4 weeks and col-
lected direct observations to refine its content and use.

Results/Impact: Children enjoyed co-creating the story. 
Teachers successfully used the activities to enable chil-
dren to clearly describe their experiences in hospital, in-
cluding their emotional challenges. For example, when 
a 7-year-old girl was asked why the story made her feel 
better, she said: “Because both of us miss our mom”. 
The children initiated an extension of the activities 
where they developed and acted out the story, present-
ing it to their classmates. Teachers were able to use the 
structure of the story to keep the children’s attention 
and to engage them in their school activities.
Conclusions: Simple, feasible and narrative-based strat-
egies like these could be viable mechanisms to help chil-
dren mitigate the distress associated with long-term hos-
pitalizations for TB. Future research should expand the 
scope of such mitigation strategies beyond the school 
settings and evaluate the effectiveness of interventions 
to improve children’s TB treatment journeys.

OA69-747-18 Introducing psycho-social 
counselling for drug-resistant TB  
treatment – a paradigm shift for treatment 
adherence in India 

S. Bajaj,1 S. Rai,1 D. Nanavati,1 P. Sebastian,1 N. Jain,1 
S. Kadam,1 R. Rao,2 R. Kumar,2 S. Chauhan,3 S. Bharat,4 
1Tata Institute of Social Sciences, Saksham Project, 
Mumbai, India, 2Ministry of Health & Family Welfare, 
Central TB Division, New Delhi, India, 3World Health 
Organization, Central TB Division, New Delhi, India, 4Tata 
Institute of Social Sciences, Director, Mumbai, India. 
e-mail: rc.sakshampravaah@gmail.com

Background and challenges to implementation: The 
alarming increase of DRTB TB in India (Ref: TB India 
Report - 2013) and the long treatment duration called 
for moving away from a predominantly bio-medical 
model to a holistic psycho-social approach and address-
ing social determinants of TB. In 2015 the National TB 
Programme in India invited Saksham to introduce psy-
cho-social counselling services for people with DR TB 
in 4 states of India.
Intervention or response: “Saksham” (which mean ca-
pable) is a project of the Tata Institute of Social Sciences 
(publicly funded Institution of Higher Learning) and is 
a model of public -public partnership for sustainable 
system strengthening of both the national HIV and TB.
For the first time, professionally trained counsellors 
were introduced in the National Tuberculosis Pro-
gramme. The counsellors are integrated within the Dis-
trict TB Centres and provide, person centric, priority-
based home-bound counselling to people with DR TB, 
their family, caregivers for the entire treatment duration. 
Moving beyond the clinical aspects, the counsellors ad-
dress a range of issues from stigma, discrimination, 
gender, and mental health. To reduce the catastrophic 
expenditure, the counsellors also link people with DR 
TB to various government social protection schemes and 
nutrition support services through private donors.
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Results/Impact: 

Fig.1: Lost to Follow Up and Success Rate among the 
Patients on Conventional MDR/ RR-TB regimen in 
the 4 Saksham Implementation States.(Ref: 2016-2023 
India TB Report) 

Between Sep.2016-Dec.2022 Saksham has counselled 
103564 persons with DRTB (all types of drug resis-
tance), retrieved 80% of treatment interruptions and 
linked 13143 families of persons with TB to social pro-
tection schemes and 22903 to nutrition support.
Conclusions: Integrating counselling and addressing so-
cial determinants of TB needs to be integrated within 
the treatment package for better treatment adherence. 
Acknowledging the success of this model, the national 
programme has entrusted Saksham to build capacities 
of national frontline TB staff on counselling which is 
unprecedented in India.

OA69-748-18 “Once you tell them about  
your health, it will be like you have 
committed a crime“: TB-related stigma 
among men and women in South Africa 

J. Daniels,1 L. De Vos,2 A. Medina Marino,3 1Arizona 
State University, Edson College of Nursing and Health 
Innovation, Phoenix, United States of America, 
2Foundation for Professional Development, Research, Cape 
Town, South Africa, 3Desmond Tutu Health Foundation, 
Mens Health Program, East London, South Africa. 
e-mail: Joseph.A.Daniels@asu.edu

Background: Although men face a higher burden of tu-
berculosis (TB) disease as compared to women in South 
Africa, both experience gender-specific barriers to care. 
However, there is limited understanding of the role of 
stigma in care access and support. 
We aimed to understand gender differences in TB-relat-
ed stigma and illness behaviors amongst patients and 
its impact on their lives during and after treatment in 
Eastern Cape.
Design/Methods: Qualitative interviews were conduct-
ed with men and women TB patients who were recruited 
from public health clinics. Participants were currently on 
treatment, completed treatment, or those who missed 
medication pick-up behaviors (> 2 weeks). Interviews 
explored TB treatment experiences, key supporters, and 
resource availability. All interviews were conducted in 
isiXhosa or English, audio-recorded, transcribed and 
translated for analysis. 
A codebook was developed using inductive and deduc-
tive approaches. Guided by the Health Stigma and Dis-
crimination Network model, data were analyzed using 
frequency analysis, code clustering, memo writing, and 
matrices with comparative analysis based on gender.
Results: There were 142 TB patients interviewed (93 men, 
61 women). Both men and women expressed concerns 
about anticipated negative comments and mockery at 
the onset of TB symptoms. Patients described incidents 
of social isolation due to fear of infecting others and 
HIV associations. Women were concerned about gos-
sip and community judgment, resulting in self-imposed 
isolation. Men described isolation as imposed by male 
peers and family members and discussed dating disrup-
tions. Several male patients described a sense of loss and 
loneliness, showing the impact of illness on their social 
network, jeopardizing their resource accessibility.
Conclusions: Findings reveal two pathways in which iso-
lation occurs for male and female TB patients. Male and 
female patients described the drivers and manifestations 
of TB-related stigma and the long-lasting effects of ill-
ness on their social networks. These gender differences 
give insight and highlight the need for gender-specific 
interventions.
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OA69-749-18 Creating-A-Hope: most 
preferred psycho-social intervention 
among adolescents and young adults 
with multidrug-resistant TB to improve 
programmatic outcomes in Pune, India 

G. Dhumal,1 N. Nevrekar,1 R. Srisunder,1 P. Kulkarni,1 
S. Sarpotdar,1 N. Suryavanshi,1 1Johns Hopkins Center 
for Infectious Diseases, Clinical Trial Unit, Pune, India. 
e-mail: hemlata512@gmail.com

Background: Multidrug-resistant tuberculosis (MDR-
TB) deeply impacts the biological, social, and mental 
well-being, of adolescents and young adults (AYA) re-
sulting in poor treatment adherence and suboptimal 
outcomes in this most neglected but unique group. Ex-
ploring the psycho-social barriers to treatment adher-
ence and retention and identifying the most preferred 
psycho-social intervention by AYA with MDR-TB is 
critical to mitigate these barriers and improve their en-
gagement in care.
Design/Methods: This cross-sectional study adopted 
a mixed-method approach for data collection. We con-
ducted 6 (4 females; 2 males) in-depth interviews and 
30 semi-structured interviews (19 females; 11 males) 
with AYA with MDR-TB between April 2022 to March 
2023 registered at public MDR-TB hospital. Qualita-
tive data employed thematic analysis using MAXQDA-
Pro-2022 software and STATA was utilized for quanti-
tative analysis.
Results: Qualitative data identified, the individual-lev-
el psycho-social barriers such as mental stress suicidal 
thoughts, feeling of stopping medicines, perceived and 
experienced stigma, and socio-economic burden. Health 
system-related barriers included delayed diagnosis, drug 
stockout, and negative experiences with healthcare pro-
viders.
A quantitative questionnaire was administered to 30 par-
ticipants. The majority (n=19/30) were females, single 
(n= 26/30), mean age of 20.5 years, and a median treat-
ment duration of 8 months at the time of the interview. 
Our quantitative data supported the psycho-social bar-
riers reported in in-depth interviews with 26/30 partici-
pants reporting psychological issues such as irritation, 
loneliness, anxiety, sleep disorder, suicidal thoughts, and 
stigma experiences. Fifteen participants were not satis-
fied with their health condition.
Individual-level intervention incorporating personal-
ized self-care skills, emotional coping skills relaxation 
techniques, and informational counseling was identified 
by 18 (60%) participants as the most preferred interven-
tion.
Conclusions: It is important to assess the psycho-social 
needs of AYA at the time of diagnosis of MDR-TB. 
Furthermore, to improve programmatic outcomes, indi-
vidual-level psychosocial interventions with contextual 
adaptations should be designed and tested to address 
psychosocial barriers faced by AYA with MDR-TB.

OA69-750-18 #TBFreePH Online Patient 
Support Group: saving lives one posting  
at a time 

A. Cadua-Pacumio,1 N. Marquez,2 S. Guirgis,3 
1Family Health International 360, Demand Generation, 
Makati, Philippines, 2Family Health International 360, 
Strategic Information, Makati, Philippines, Philippines, 
3Family Health International 360, USAID’s TB Innovations 
Project, Makati, Philippines, Philippines. 
e-mail: apacumio@fhi360.org

Background and challenges to implementation: The 
COVID-19 pandemic in the Philippines restricted acces-
sibility to diagnostic tests for people at risk for tubercu-
losis (TB) leading to a drop in national TB notifications 
by 35% from 2019 to 2020. The treatment success rate 
in 2021 was still less than 60%. To help improve this, 
the call for more gender-equitable TB programming has 
recently intensified.
Intervention or response: In March 2020, the Depart-
ment of Health, USAID and TBIHSS implemented by 
FHI 360 launched an online patient support group on 
Facebook (FB) through the #TBFreePH communica-
tion campaign. Moderated by a team of trained TB 
survivor-advocates called Treatment Buddies, the FB 
group receives TB-related posts and messages from 
members. 
Moderators engage with members through group chats 
and emphasize seeking the help of primary care provid-
ers and completing treatment as prescribed. TBIHSS 
checks for accuracy of information and prepares edu-
cational social media cards based on commonly posted 
content.

Female
(n=435)

Male
(n=315)

Total
(n=750)

p-value

Age 31.5+7.7 29.6+9.4 30.6+8.6 0.0266

Cascade of TB Care

Screening
Diagnosis
Treatment
Management of adverse drug reactions
Prevention
Others

7.4%
26.2%
34.9%
18.2%
2.5%

10.8%

7.3%
21.6%
35.9%
22.5%
1.0%
1.8%

7.33%
24.27%
35.33%
20.00%
1.87%
11.20%

0.977
0.145
0.792
0.139
0.115
0.687

Types of Advice

Clinical
Social
Physical
Mental
Financial
Emotional

82.8%
4.6%
3.9%
4.6%
3.0%
1.2%

85.4%
5.1%
5.1%
1.9%
1.9%
0.6%

83.87%
4.80%
4.40%
3.47%
2.53%
0.93%

0.332
0.761
0.440
0.047
0.351
0.470

Table 1. Profile and Concerns of  Tx support users 

Results/Impact: Membership to the online patient sup-
port group reached 6,000 since its inception in March 
2020. In January and February 2023 alone, treatment 
buddies engaged with 750 unique users. An analysis of 
gender differences shows that female users are statisti-
cally older than male users (p=0.0266). 
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Throughout the cascade of care, the support needed by 
males and females are similar and comparable. Regard-
ing the type of advice sought, females need more sup-
port in terms of mental health concerns (p=0.047)
I just want to share my happiness as a mom. My daugh-
ter finally graduated on her 6 months medication of  
primary complex. Thank you so much to this group. I 
learned a lot from the survivor advocates. – #TBFreePH 
support ember:
Conclusions: The #TBFreePH online patient support 
group has given persons affected by TB a venue to seek 
critical information related to TB care and has contrib-
uted to identifying specific gender needs.

OA70 Mental health, BMI, malnutrition 

OA70-751-18 Psychosocial needs of 
adolescents living with TB in Peru and South 
Africa 

C. Cintron,1 G. Hoddinott,2 B.R. Sinche,3 
R.A. Brown,2 D.T. Wademan,2 J. Seddon*,2 
S.S. Chiang*,4 1Brown University School of Public Health, 
Epidemiology, Providence, United States of America, 
2Stellenbosch University, Desmond Tutu Tuberculosis 
Centre, Stellenbosch, South Africa, 3Socios en Salud, 
Partners in Health, Tuberculosis Program, Lima, Peru, 
4Alpert Medical School of Brown University, Department of 
Pediatrics, Center for International Health Research, Rhode 
Island Hospital, Providence, United States of America. 
e-mail: chelsie_cintron@brown.edu

Background: Adolescents (people 10-19-years-old) ac-
count for 11% of the global tuberculosis (TB) burden. 
Studies on chronic disease in adolescence have shown 
that psychosocial factors are key aspects in disease 
management and can impact treatment adherence and 
completion. 
Yet, there is a paucity of data regarding psychosocial 
needs of adolescents living with TB. We examined the 
psychosocial profile of adolescents with TB to better un-
derstand their needs, to improve the care of this popula-
tion.
Design/Methods: We analyzed data from two prospec-
tive cohort studies of adolescents on TB treatment, one 
in Peru (n=249) and the other in South Africa (n=48). 
Surveys were conducted between the third and fifth 
weeks of therapy in Peru and prior to treatment initia-
tion in South Africa. We compared variables between the 
Peruvian and South African cohorts using Chi-squared 
and t-tests. (Table 1)
Results: There were no differences in age (median 17 
years) between the cohorts. Males represented 63.9% 
of the sample in Peru compared to 39.6% in South Af-
rica. 38.7% of adolescents reported being sexually ac-
tive, though this is driven mainly by 18-19-year-olds 

(51% sexually active). Adolescents at both sites had 
high scores on a depression screening tool, with most 
reporting moderate or severe scores. In both countries, 
but especially in South Arica, many participants report-
ed experiencing TB-related stigma, low levels of family 
support and incomplete TB knowledge. In South Africa, 
there was some evidence of problematic alcohol use.

Overall 
(n=297)

Peru
(n=249)

South Africa
(n=48)

p value 

Male sex, n (%)
Age, median (IQR)

178 (59.9)
17 (15, 18)

159 (63.9)
17 (15, 18)

19 (39.6)
17 (15, 18)

0.003
0.379

Stigma score*, median (IQR)
Depression screening score** PHQ-9, 
median (IQR)

23 (18, 30)
10 (6, 14)

22 (18, 27)
9 (5, 13)

29 (21, 33.3)
13 (11, 17)

<0.001
<0.001

AUDIT score, median (IQR) 0 (0, 0) 0 (0, 0) 3.50 (0, 8.3] <0.001

Sexually active, n (%) 106 (38.7) 86 (38.1) 20 (41.7) 0.761

Caregiver support score§, median (IQR) 42 (33, 49) 44 (39, 50) 22 (18, 28.5) <0.001

TB knowledge score§§, median (IQR) 11 (9, 12) 12 (10, 12) 6 (5.8, 6) <0.001

Illicit drug use within last 12 months, 
n (%)

55 (18.5) 35 (14.1) 20 (41.7)

Abbreviations: AUDIT, Alcohol Use Disorders Identification Test; IQR, interquartile range; 
PHQ-9, Patient Health Questionnaire-9; TB, tuberculosis.
*Stigma score range 6-48; scale assessed for internal reliability in this population 
(Cronbach’s alpha = 0.76).
**PHQ-9 (depression screening) score range 0-28: 0-4, minimal depression; 5-9, mild 
depression; 10-14, moderate depression; ≥15 severe depression.
§ Caregiver support scale, 4 items, score range 4-20; scale assessed for internal reliability 
in this population (Cronbach’s alpha = 0.95)
§§ TB knowledge scale, 3 items, score range 3-12; scale assessed for internal reliability in 
this population (Cronbach’s alpha = 0.88)

Table 1. Adolescent demographic and psychosocial 
characteristics.

Conclusions: There is an urgent need for interventions 
aimed at reducing stigma, treating depression, and 
strengthening family and social support systems for 
adolescents with TB. The observed variation in psycho-
social characters between sites further underscores the 
need for setting-specific evaluations of the psychosocial 
needs of this vulnerable population. 
Further, rifampicin and other rifamycins diminish the 
effectiveness of hormonal contraceptives highlighting 
the need to improve sexual healthcare for this patient 
population.
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OA70-752-18 The mental health of  
TB-affected households in Zimbabwe 

C. Calderwood,1,2 E. Marambire,2,3 S. Sibanda,2 
K. Madziva,2 K. Fielding,4 J. Mutsvangwa,5 
K. Kranzer,2,1 1London School of Hygiene & Tropical 
Medicine, Department of Clinical Research, London, 
United Kingdom of Great Britain and Northern Ireland, 
2Biomedical Research and Training Institute, The Health 
Research Unit Zimbabwe, Harare, Zimbabwe, 3Ludwig-
Maximillians University, Department of Infectious Diseases 
and Tropical Medicine, Munich, Germany, 4London School 
of Hygiene & Tropical Medicine, Department of Infectious 
Disease Epidemiology, London, United Kingdom of Great 
Britain and Northern Ireland, 5Biomedical Research and 
Training Institute, TB Department, Harare, Zimbabwe. 
e-mail: claire.calderwood2@lshtm.ac.uk

Background: Tuberculosis (TB) has multiple and far-
reaching impacts, including social, psychological and 
financial consequences. There is a significant burden of 
anxiety and depression among people with TB, however 
little is known about the mental health of their house-
hold members.
Design/Methods: As part of an integrated multi-com-
ponent health check in Zimbabwe, we offered mental 
health screening to TB-affected households using a lo-
cally validated tool (Shona Symptom Questionnaire 
[SSQ]). Adults with pulmonary TB were invited within 
six months of TB treatment completion; their house-
hold members (HHM; ≥14 years) were invited at or 
within a year of the diagnosis of TB in their household. 
People with a positive screening result were referred to 
counselling through a local non-governmental organisa-
tion. Prevalence of mental health symptoms and uni-
variable risk factors were described using logistic regres-
sion; adjusted for household level clustering.
Results: Overall, 419 HHM and 61 people with TB at-
tended. No-one with TB and four HHM reported hav-
ing anxiety or depression. Ninety four percent (n=453; 
393 HHM and 60 people with TB) participated in men-
tal health screening. The prevalence of mental health 
symptoms was 31% (95%CI 26–36%) among HHM 
and 41% (95%CI 29–54%) among people with TB. 
Among members of TB-affected households without 
TB, risk factors for having mental health symptoms in-
cluded older age, being HIV positive, food insecurity, 
drinking alcohol and smoking (Table). There was no 
association between time since TB diagnosis and men-
tal health symptoms among people with TB or other 
household members.
Conclusions: There is a very high burden of mental 
health symptoms among both people with TB at time 
of treatment completion, and among other members of 
their households. Uptake of screening was high. Socio-
economic factors may be contributing to poor mental 
health. 
We suggest that interventions for TB-affected house-
holds should include strategies that identify and address 
mental wellbeing.

SSQ+ / All HHM OR (95%CI) P value

Total 123 / 393 (31%)

Age (years) Per year 
increase

35 (23 –47) 1.02 (1.01–1.04) 0.004

Sex Male 
Female

35 / 128 (27%)
88 / 265 (33%)

Ref.
1.32 (0.83–2.10) 0.2

HIV status HIV negative 
PLHIV

91 / 309 (29%)
32 / 78 (41%)

Ref.
1.67 (0.99–2.78) 0.05

Drink alcohol No 
Yes

75 / 264 (28%)
50 / 129 (39%)

Ref.
1.66 (1.06–2.59) 0.03

Current smoker No 
Yes

99 / 342 (29%)
24 / 50 (48%)

Ref
2.27 (1.24– 4.14) 0.008

Days with 
insufficient food

No 
Yes

51 / 232 (22%)
72 / 161 (45%)

Ref
2.87 (1.86–4.47) <0.001

Caring for the 
person with TB

No
Yes

71 / 246 (29%)
52 / 147 (35%)

Ref.
1.35 (0.87–2.09) 0.2

Table: Univariable risk factors for presence of  mental 
health symptoms among members of  TB-affected 
households (N = 393). 
*Presented as n / N (%) other than age which is median 
(interquartile range). Abbreviations: HHM = household 
members; OR (95% CI) = odds ratio (95% confidence 
interval); PLHIV = people living with HIV; SSQ+ = positive 
result on Shona Symptom Questionnaire (mental health 
screening tool; either score of  ≥8 or presence of  ‚red flags’)

OA70-753-18 Managers’ views of  
barriers to and facilitators of mental health 
integration into primary healthcare and  
TB services in the Free State, South Africa:  
a qualitative assessment 

C. Heunis,1 G. Kigozi-Male,1 R. Tweheyo,2 1University 
of the Free State, Centre for Health Systems Research 
& Development, Bloemfontein, South Africa, 2Makerere 
University, School of Public Health, Kampala, Uganda. 
e-mail: heunisJ@ufs.ac.za

Background: This study sought to establish health man-
agers’ views of the barriers to and facilitators of inte-
gration of mental health (MH) into primary health care 
(PHC) and tuberculosis (TB) services in the Free State 
province, South Africa.
Design/Methods: This qualitative study used purpose-
ful sampling involving two focus group discussions; one 
each with TB and HIV managers. Additionally, four 
semi-structured interviews were held with TB/HIV/MH 
managers. Audio-recorded data were transcribed and 
subjected to thematic analysis. Two researchers read 
the transcripts to familiarise themselves with the data. 
The World Health Organization’s health systems build-
ing blocks (excluding essential medicines) were used as 
a priori data codes. 
The codes were scrutinised to identify sub-themes; 
sub-coded as barriers and facilitators of TB/MH inte-
gration. A third researcher iteratively reviewed the sub-
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themes and discussed these for consensus with the pri-
mary coders.
Results: In view of health service delivery, the managers 
noted the limited role of non-governmental organisa-
tions as a barrier and expansion of the “buddy system” 
as a facilitator. 
Regarding health workforce, staff shortages and lack 
of MH training were perceived as barriers, while an ex-
panded role for community health workers was thought 
to be a facilitator. 
Considering health information systems, a lack of for-
mal data elements to monitor MH integration was a 
perceived as a barrier, while an integrated (electronic) 
screening tool for TB/HIV/MH was seen as a facilitator. 
For health financing, insufficient resources and a lack 
of dedicated funding for MH were identified as barri-
ers, and utilising community resources as a facilitator. 
Regarding leadership/governance, the slim MH man-
agement structure and the total lack of subdistrict MH 
managers were noted as barriers, and engendering posi-
tive perceptions of MH patients and care were noted as 
a facilitator.
Conclusions: From the perspectives of the managers, 
MH services remain poorly integrated into PHC and TB 
services in the Free State.

OA70-754-18 Impact of providing 
comprehensive mental healthcare on 
depression and mulltidrug-resistant TB 
treatment outcomes in Lima, Peru 

M.L. Aguilar Fuentes,1 C.C. Contreras Martínez,1,2 
A. Chu,3 J.E. Peinado Rodríguez,4 S. Perea,5 
K.J. Seung,6 C. Yuen,6,7 C. Mitnick,6 
M.A. Tovar Huamani,8 L.W. Lecca Garcia,9 
1Socios En Salud Sucursal Perú, Mental Health Program, 
Lima, Peru, 2Harvard University, Harvard Global Health 
Institute, Cambridge, United States of America, 
3Dell Medical School at the University of Texas at Austin, 
Department of Medical Education, Austin, United States 
of America, 4Socios En Salud Sucursal Perú, Program 
Management Director, Lima, Peru, 5Socios En Salud 
Sucursal Perú, Tuberculosis (TB) Program, Lima, Peru, 
6Harvard Medical School, Department of Global 
Health and Social Medicine, Boston, United States of 
America, 7Brigham and Women’s Hospital, Division of 
Global Health Equity, Boston, United States of 
America, 8Socios En Salud Sucursal Perú, Health 
Services Direction, Lima, Peru, 9Socios En Salud 
Sucursal Perú, Direction, Lima, Peru. 
e-mail: maguilar_ses@pih.org

Background and challenges to implementation: Depres-
sion is common among persons with multidrug-resis-
tant TB (MDR-TB) and it is associated with poor treat-
ment outcomes. Few studies have assessed the impact of 
mental health interventions on both mental health and 
MDR-TB treatment outcomes. 
We report on the effects of providing comprehensive 
mental health care on mental health and TB treatment 
outcomes in a cohort of persons with MDR-TB and de-
pressive symptoms.
Intervention or response: We enrolled 253 patients with 
MDR-TB, from Lima – Peru, of a multi-center cohort 
study. We used the PHQ-9 to screen depressive symp-
toms at enrolment and during three-month follow-up 
visits. We defined depressive symptoms as PHQ-9 scores 
5. Participants with PHQ-9 scores 5 received compre-
hensive mental health care, consisting of psychoeduca-
tion, emotional support groups, and/or occupational 
therapy. 
We used the Wilcoxon Signed Rank Test to assess with-
in-person change in median PHQ-9 scores. We used 
WHO definitions to define MDR-TB outcomes as poor 
(treatment failure, lost to follow-up, or death) or favor-
able (cured or treatment completion). 
We used multivariable logistic regression to estimate 
the odds ratio (OR) for poor treatment outcome among 
participants with and without baseline depressive symp-
toms.
Results/Impact: Among 253 participants, 114 (45.1%) 
had PHQ-9 scores 5 at baseline. Thirty-one (12.7%) of 
245 participants had poor treatment outcomes. We ob-
served significant reductions in the median (IQR) PHQ-
9 score between baseline (4 [2-7]) and the final visit (2 
[0-4]; p<0.001). 
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We did not observe a significant differences in the rates 
of poor treatment outcomes between participants with 
PHQ-9 scores 5 at baseline who then received compre-
hensive mental health care and those with PHQ-9 scores 
0-4 (adjusted OR, 95% CI, 1.55, 0.66-3.64).
Conclusions: Providing comprehensive mental health 
care to persons with MDR-TB may improve depressive 
symptoms during MDR-TB treatment. Our findings 
provide indirect evidence that it may also improve rates 
of poor treatment outcomes.

OA70-755-18 Body mass index as a predictor 
of progression from latent TB infection 
to active TB in people living with HIV: 
secondary data analysis of the WHIP3TB trial 
D. Nguenha,1,2 F. Ndebele,3 A. Garcia-Basteiro,1,4 
G. Churchyard,3 V. Cárdenas,3 V. Chihota,3 G. Yimer,5 
A. Houana,1 B. Saavedra,1,4 E. Mambuque,1 
F. Cobelens,6 K. Fielding,7 1Centro de Investigação 
em Saúde de Manhiça (CISM), Tuberculosis-HIV, 
Maputo-Manhiça, Mozambique, 2Amsterdam Institute 
for Global health & Development (AIGHD), Tuberculosis-
HIV, Amsterdam, Netherlands, 3The Aurum Institute, 
Tuberculosis-HIV, Johannesburg, South Africa, 4Barcelona 
Institute for Global Health (ISGlobal)., Tuberculosis, 
Barcelona, Spain, 5Global One Health 
Eastern Africa Office, Tuberculosis-HIV, Addis Ababa, 
Ethiopia, 6Amsterdam Institute for Global Health and 
Development (AIGHD), Tuberculosis, Amsterdam, 
Netherlands, 7London School of Hygiene & Tropical 
Medicine (LSHTM), Tuberculosis, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: dinis.nguenha@manhica.net

Background: Low body mass index (BMI) is a globally 
important risk factor for tuberculosis disease progres-
sion. Little is known about this association in people liv-
ing with HIV (PLHIV), the shape of the association, and 
its time dependency.
Design/Methods: Secondary data analysis of a ran-
domized controlled trial of TB preventive therapy 
(WHIP3TB) among 3593 people living with HIV (PL-
HIV) receiving antiretroviral therapy. Participants re-
ceived 3 months of high-dose rifapentine given once or 
annually for 2 years. Data were collected from Novem-
ber 2016-November 2017 in South Africa, Mozambique, 
and Ethiopia. 
BMI was measured at baseline and 12 months after en-
rolment; participants were followed up for two years 
for incident TB. Fractional polynomials (FP) were used 
to investigate functional forms of BMI as a continuous 
variable. 
Time to incident TB was modeled using Cox’s propor-
tional hazard regression including BMI at enrolment 
(baseline) and as a time-updated variable.
Results: There were 76 TB events documented among 
3593 HIV-positive individuals with a median follow-up 
time among participants with TB of 0.92 years. Base-

line BMI<18.5kg/m2 was associated with a 2.5-fold in-
creased risk of TB compared with BMI 18.5-24.9 kg/m2 
(hazard ratio [HR] 2.5, 95%CI 1.39-4.59) and showed 
strong evidence for linear trend (p<0.001). 
This association was not affected by multivariate ad-
justment for gender and country of enrolment (adjusted 
HR 2.5, 95%CI 1.4-4.6, p=0.002). In FP analysis, low 
BMI was associated with incident TB (Deviance differ-
ence=3.959, p-value=0.047) with a sharp decrease in 
log(TB incidence) at BMI<24.9 kg/m2 and a plateau in 
log(TB incidence) at BMI>24.9 kg/m2. Results for time-
updated BMI will be presented at the conference.
Figure 1 shows the relationship between the probability 
of TB incidence as a function of BMI, and the 95% con-
fidence interval.

Conclusions: In PLHIV, BMI is inversely associated with 
TB disease progression up to 25 kg/m2.

OA70-756-18 Is nutritional supplementation 
with treatment sufficient to improve 
outcomes in persons with TB? The potential 
role of unresolved inflammation 

K. Sriraman,1 P. Kadam,1 N. Mistry,1 1The Foundation 
for Medical Research, Tuberculosis, Mumbai, India. 
e-mail: kalpanas@fmrindia.org

Background: Malnutrition increases susceptibility, se-
verity and mortality in tuberculosis (TB). Therefore, 
nutritional support is recommended for both preventing 
and improving outcomes in TB. However, human trials 
evaluating nutritional support along with TB treatment 
have yielded mixed outcomes, challenging the one-size-
fit-all policy of nutritional support to persons with TB. 
Here we put-forth a biological hypothesis that explains 
the genesis of mixed outcomes from nutritional supple-
mentation in TB with a distinct relevance to chronically 
malnourished persons.
Design/Methods: We reviewed published literature 
to identify possible biological mechanism(s) that may 
explain differences in the effectiveness of nutritional 
support-mediated disease outcomes. We reanalyzed 
publicly available blood gene expression and immune 
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response data set from TB study cohorts with BMI data 
by Gene Set Enrichment Analysis (GSEA) or principal 
component analysis (PCA) to verify the association of 
identified mechanism with patients’ baseline nutritional 
status.
Results: The GSEA of TB patients’ baseline expression 
data based on BMI showed that inflammatory responses 
and metabolism gene sets were significantly more en-
riched in severely undernourished TB patients than nor-
mal weight patients. PCA analysis of immune responses 
during treatment showed distinct inflammation resolu-
tion pattern in undernourished group. In parallel, litera-
ture review showed that inflammation and inflammatory 
mediators were correlated to nutrition intake and absorp-
tion potentially via disrupting metabolic hormones. 
Further, TB and malnutrition were also shown to be 
associated with increased inflammatory responses and 
dysregulated metabolic hormones, which may impair 
nutritional absorption, likely exacerbated in comorbid 
TB-malnutrition.
Conclusions: We hypothesize that patients with very 
high inflammation (as in the malnourished population) 
may not resolve inflammation with treatment and con-
tinue to have impaired nutrition absorption leading to 
sub-optimal treatment outcomes. 
We propose inflammation remediation via an anti-
inflammatory diet or host-directed therapy before nu-
tritional supplementation for better disease outcomes. 
Such strategies can improve the effectiveness of current 
nutrition supplementation policies for uniformly better 
control of TB disease.

OA70-757-18 Radiologic damage and lung 
function at TB diagnosis in people with and 
without HIV: the INFIN-TB Pilot Study 

S. Auld,1,2 J. Daniel,2 P. Maenetje,3 S. Digumarthy,4 
S. Montesi,5 N. Mofokeng,3 L. Mokaba,3 M. Sebe,3 
M.-D.-T. Vangu,6 R. Wallis,7 H. Kornfeld,8 G. Bisson,9,10 
1Emory University, Department of Medicine, Atlanta, 
United States of America, 2Emory University, Department 
of Epidemiology, Atlanta, United States of America, 
3The Aurum Institute, Tembisa Clinical Research Centre, 
Tembisa, South Africa, 4Massachusetts General Hospital, 
Department of Radiology, Boston, United States of 
America, 5Massachusetts General Hospital, Department of 
Medicine, Boston, United States of America, 6University 
of Witswatersrand, Department of Nuclear Medicine, 
Johannesburg, South Africa, 7The Aurum Institute, 
Research, Johannesburg, South Africa, 8University of 
Massachusetts Chan Medical School, Department of 
Medicine, Worcester, United States of America, 9Perelman 
School of Medicine at the University of Pennsylvania, 
Department of Medicine, Philadelphia, United States 
of America, 10Perelman School of Medicine at the 
University of Pennsylvania, Department of Biostatistics and 
Epidemiology, Philadelphia, United States of America. 
e-mail: sara.auld@emory.edu

Background: Although post-TB lung disease is increas-
ingly recognized as a major contributor to long-term 
morbidity and mortality among TB survivors, few stud-
ies have examined the association between lung function 
and imaging. To explore how HIV may impact the clini-
cal presentation of PTLD, we examined spirometry and 
chest CT data for people with and without HIV with 
pulmonary TB in Johannesburg, South Africa.
Design/Methods: Adults with and without HIV who 
were recently diagnosed with a first episode of drug-
susceptible pulmonary TB and who had moderate or se-
vere disease on screening chest x-ray were enrolled into a 
cross-sectional cohort study during 2021 – 2022. 
Participants underwent spirometry testing and had a 
chest CT scan performed which was semi-quantitatively 
scored (0 (0% involvement), 1 (<5%), 2 (5-25%), 3 (25-
50%), 4 (50-75%), 5 (>75%)). 
Participant characteristics were compared using chi-
square or Wilcoxon rank-sum tests and correlations 
between spirometry and CT data were assessed using 
Spearman’s coefficients.
Results: Among 30 participants, 5 (17%) were female, 
the median age was 32 (IQR 27-40), 16 (53%) reported 
ever smoking, and 11 (37%) had HIV coinfection. The 
median FEV1/FVC ratio was 73% (IQR 61-80%), FEV1 
%predicted was 58% (IQR 50-65%), and FVC %pre-
dicted was 66% (IQR 62-91). The median overall chest 
CT score was 3 (IQR 2-4). Neither spirometry results 
nor CT scores differed by HIV status, but significantly 
fewer participants with HIV coinfection had cavitary 
disease (p=0.01). Spirometry results were not signifi-
cantly correlated with the overall CT score (FEV1 ρ = 
-0.14, p 0.52).
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Conclusions: Although impaired lung function was 
common among people newly diagnosed with pulmo-
nary TB, the degree of impairment did not differ by 
HIV status, nor was it correlated with the extent of 
radiologic involvement. Longitudinal studies capturing 
the progression of lung damage during TB treatment 
will inform future interventions to reduce the burden of 
post-TB lung disease.

OA70-758-18 Cardiac involvement in 
TB patients at the start of treatment: 
echocardiography results in an ongoing  
TB cohort in Zambia 

G. Muula,1 D. Samin,2 D. Chibomba,3 C. Bolton,1 
N. Banholzer,2 S. De Marchi,4 G. Günther,5 M. Egger,6 
T. Pilgrim,7 L. Fenner,6 1Centre for Infectious Disease 
Research in Zambia, Research, Lusaka, Zambia, 
2University of Bern, Cardiology, Bern, Switzerland, 
3University Teaching Hospital, Internal Mededicine, 
Lusaka, Zambia, 4Cardiac Involvement in Tuberculosis 
Patients at the Start of Treatment: Echocardiography 
Department of Cardiology, University Hospital of Bern, 
Cardiology, Bern, Switzerland, 5University Hospital 
of Bern, Department of Pulmonology and Allergology, 
Inselspital, Bern, Switzerland, 6University of Bern, 
Institute of Social and Preventive Medicine (ISPM), 
Bern, Switzerland, 7University Hospital of Bern, 
Department of Cardiology, Bern, Switzerland. 
e-mail: Guy.muula@cidrz.org

Background: Tuberculosis (TB) primarily affects the 
lungs but can also involve cardiovascular structures such 
as the pericardium, the myocardium, and the aorta. 
Little is known about the type and frequency of cardio-
vascular involvement in people with TB. We established 
a TB cohort in Zambia to measure pulmonary and car-
diovascular complications in HIV-positive and HIV-neg-
ative individuals with TB on treatment.
Design/Methods: As part of the ongoing TB cohort, we 
consecutively recruited clinically or microbiologically 
confirmed TB patients (>15 years old) between October 
2022 and January 2023 in Lusaka/Zambia. 
Clinical and laboratory data were collected electroni-
cally from all participants at recruitment (scheduled 
follow-up visits: month 6, 12, and 18). We performed 
standardized echocardiography imaging.
Results: So far, we have included 50 TB patients. The 
median age was 34 years (Interquartile range [IQR]: 
29-39 years); 39 (78%) were men, and 21 (42%) were 
HIV-positive. Most frequent echocardiographic abnor-
malities were pericardial thickening (21 persons, 42%) 
and pericardial effusion (14, 28%), followed by diastolic 
dysfunction (6, 12%) and left atrial (LA) dilatation (6, 
12%). Four individuals (8%) had pericardial calcifica-
tions (Figure). 
Left ventricular (LV) systolic function was preserved 
in all patients, and right ventricular (RV) systolic dys-
function was observed only in one person. Four persons 

(8%) had right atrial (RA) dilation. No RV/LV dilation 
and no relevant valvular heart disease were seen. The 
dimensions of the ascending aorta were normal in all 
persons. Recruitment, and study visits after completion 
of TB treatment, are ongoing.

Conclusions: Cardiac involvement of TB patients at the 
time of treatment start seems relatively frequent, par-
ticularly signs of pericarditis and diastolic dysfunction. 
Further investigations need to focus on the long-term 
outcomes, such as constrictive pericarditis and heart 
failure.
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SOA22-964-18 Long-term self-administered 
intravenous antibiotic therapy in outpatient 
treatment of drug-resistant TB 

A. Rauch,1,2,3 N. Koehler,1,2,3 D. Schaub,1,2,3 
M. Reimann,1,2,3 C. Lange,1,2,3,4 B. Kalsdorf,1,2,3,5 
1Research Center Borstel, Leibniz Lung Center, Clinical 
Infectious Diseases, Borstel, Germany, 2German 
Center for Infection Research (DZIF), Partner Site 
Borstel-Hamburg-Lübeck-Riems, Borstel, Germany, 
3University of Lübeck, Respiratory Medicine & 
International Health, Lübeck, Germany, 4Baylor College 
of Medicine and Texas Childrens’ Hospital, Pediatrics-
Global Immigrant Health, Houston, Texas, United States 
of America, 5Research Center Borstel, Leibniz Lung 
Center, Pulmonary Outpatient Clinic, Borstel, Germany. 
e-mail: nkoehler@fz-borstel.de

Background: Mycobacterium tuberculosis drug resis-
tance challenges a successful treatment of tuberculosis 
(TB). Latest WHO guidelines recommend treatment of 
multidrug-resistant/rifampicin-resistant-TB (MDR/RR-
TB) and pre-extensively drug-resistant TB (preXDR-TB) 
with an all-oral drug regimen for six months. However, 
treatment of extensively drug-resistant TB (XDR-TB) 
still relies on 18-month drug regimens that often involve 
intravenously (i.v.-) administered drugs like meropen-
em, or amikacin. Maintaining daily i.v.-administration 
of anti-TB drugs in an outpatient setting is a logistical 
challenge that can be overcome by trained patient self-
administration via a central venous catheter and special 
infusion systems. We evaluated self-administration of 
i.v. anti-TB medicines via a central venous catheter dur-
ing the outpatient phase of treatment in patients with 
drug-resistant TB.
Design/Methods: We conducted a retrospective obser-
vational cohort study on consecutive data of patients 
with MDR/RR-, preXDR- and XDR-TB who were dis-
charged from our hospital and finished their i.v.-therapy 
in an outpatient setting between 1st of January 2016 
and 31st of December 2021. We analysed the duration 
of i.v.-treatment with meropenem, amikacin, PAS, and 
capreomycin, number of drug doses, dose changes, and 
changes of the port systems due to infections.
Results: Data on i.v. anti-TB drug treatment from 74 
patients were included in the analysis, of which 47 self-
administered daily treatment with one i.v.-drug, 24 
with two, and three with three i.v.-drugs. The median 
outpatient treatment duration was 172 days (IQR 92-
387), amounting to 25,105 outpatient treatment days 

or 45,915 self-administered doses (31,215 doses of me-
ropenem, 9,112 of capreomycin, 4,414 of PAS, and 1,174 
of amikacin). Clinical or microbiological diagnosis of 
port infection necessitated seven port explantation in 
six patients. Hence, port infections occurred in less than 
10% of patients or approximately once per 6,500 self-
administered i.v.-doses.
Conclusions: With sufficient resources, long-term self-
administered i.v.-therapy in outpatient treatment of 
drug-resistant TB is associated with a relatively low risk 
of port infection.

SOA22-965-18 The impact of fixed-dose 
combinations on TB treatment outcomes 
in Korea: a comparative study based on 
national data 

D. Jeong,1 M.S. Ki,2 H.-Y. Kang,3 H. Sohn,1 
H. Choi,4 Y.A. Kang,2,5 1Seoul National University 
College of Medicine, Department of Preventive Medicine, 
Seoul, Republic of Korea, 2Severance Hospital, Yonsei 
University College of Medicine, Division of Pulmonary and 
Critical Care Medicine, Department of Internal Medicine, 
Seoul, Republic of Korea, 3National Cancer Control 
Institute, National Cancer Center, Division of Cancer 
Prevention, Seoul, Republic of Korea, 4Konyang 
University College of Medicine, Department of Preventive 
Medicine, Daejeon, Republic of Korea, 5Yonsei University 
College of Medicine, Institute of Immunology and 
Immunological Disease, Seoul, Republic of Korea. 
e-mail: jddwn6489@gmail.com

Background: The fixed-dose combination (FDC) for 
first-line anti-tuberculosis (TB) treatment has long been 
a standard practice. In the real-world, however, there is 
limited evidence on whether the use of FDC improves 
treatment outcomes. We identified the impact of FDC 
on treatment completion and TB recurrence.
Design/Methods: We designed a nested case-control 
study using national TB cohort database (2013 – 2018) 
that linked the national TB notification database and 
the national health insurance claims databases. 
We identified 31,363 newly diagnosed drug-susceptible 
TB patients in 2015 and 2016 who had been prescribed 
FDC or non-FDC TB treatment. A 1:4 propensity score 
matching (PSM) using the nearest-neighbor algorithm 
was performed to match 4,045 TB patients treated with 
FDC with 16,180 TB patients treated with non-FDC. 
Multi-variable logistic regression analyses were per-
formed to assess for the factors influencing treatment 
outcomes between the two groups.
Results: In our PSM-matched cohorts, new DS-TB pa-
tients treated with FDC had higher unadjusted treat-
ment completion rate (88.5% vs. 80.0%, p-value < 0.01) 
and lower death rates (4.7% vs. 8.6%, p-value < 0.01) 
with similar TB recurrence rate (2.2% versus 2.3%) 
compared to those treated with non-FDC. In multivari-
able analyses, use of FDC had higher odds treatment 
completion [adjusted odds ratio (aOR): 1.98; 95% con-
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fidence interval (95% CI): 1.78–2.21)]. TB patients with 
younger age (relative to 70+ age) and higher income 
level had higher odds for treatment completion. Use of 
FDC did not influence TB recurrence after treatment 
completion (adjusted hazard ratio [aHR] 0.98; 95% CI 
0.76–1.25). The acquired drug resistance rate was simi-
lar between the two groups.

FDC
(n=4045) 

Non-FDC
(n=16180) p-value

Treatment 
outcomes

Treatment 
completion, n (%) 3580 (88.5) 12944 (80.0) <0.001

Treatment 
incompletion, n (%) 274 (6.8) 1841 (11.4)

Death, n (%) 191 (4.7) 1395 (8.6)

The impact of 
FDC use on 

the treatment 
completion

Univariable, OR 
(95% CI) 1.93 (1.74 – 2.14) Ref. <0.001

Multivariable, aORa 
(95% CI) 1.98 (1.78 – 2.21) Ref. <0.001

The impact of 
FDC use on TB 

recurrence

Univariable, HR 
(95% CI) 0.94 (0.73 – 1.21) Ref. 0.372

Multivariable, aHRa 
(95% CI) 0.98 (0.76 – 1.25) Ref. 0.584

Notes: FDC, Fixed-dose combination. CI, confidence interval. OR, odds ratio, aOR, 
adjusted odds ratio. HR, hazard ratio. aHR, adjusted hazard ratio. Ref, reference
a Adjustments were made for subjects’ sex, age group, region, income level, lesion of TB, 
acid-fast bacilli smear result, and charlson comorbidity index

Table 1. State of  the newly diagnosed TB patients 
according to the fixed-dose combination use.

Conclusions: FDC use was independently associated 
with treatment completion in patients with new DS TB 
patients. FDC use was not associated with TB recur-
rence or drug resistance. Thus, our study will promote 
the appropriate usage of FDC and better management 
of patients with TB.

SOA22-966-18 Effectiveness of a 
comprehensive package based on  
electronic medication monitors at improving 
treatment outcomes among TB patients in 
Tibet: a randomised controlled trial 
X. Wei,1 1University of Toronto, Dalla Lana School 
of Public Health, Toronto, Canada. 
e-mail: xiaolin.wei@utoronto.ca

Background: World Health Organisation recommends 
that electronic medication monitors (EMMs), a form of 
digital adherence technology, complement directly ob-
served treatment for tuberculosis (TB). However, exist-
ing evidence about EMMs effectiveness is inconclusive. 
We evaluated the effectiveness of a comprehensive pack-
age based on EMMs among TB patients in Tibet.
Design/Methods: We conducted this pragmatic, un-
blinded, multi-centre, individually-randomised, con-
trolled, superiority trial in six counties in rural Shiga-
tse, Tibet. Eligible participants were drug-susceptible 
TB patients aged ≥15 years starting standard TB treat-

ment. TB doctors recruited patients from the public TB 
dispensary in each county and randomised them to in-
tervention or control. Intervention patients received an 
EMM box. This included audio medication-adherence 
reminders and recorded box-opening data, which were 
transmitted to a cloud-based server accessible to health-
care providers to allow remote adherence monitoring. 
A linked smartphone app enabled communication be-
tween patients and healthcare providers. Control pa-
tients received usual care plus a deactivated EMM, no 
access to the app, and we did not train family treatment 
supporters. 
Our primary outcome was a binary indicator of poor 
monthly adherence. We also conducted process evalua-
tion to explore operational questions regarding accept-
ability, cultural appropriateness and burden of technol-
ogy use.
Results: There were 143 to the intervention and 135 to 
the control. In the intervention arm 9.8% (84/854) of 
patient treatment months showed poor adherence com-
pared to 36% (287/798) in the control arm. The cor-
responding intervention versus control adjusted risk 
difference was -28.7 percentage points (p≤0.001). The 
process evaluation reported that the intervention pack-
age was acceptable by local providers and patients, and 
user-friendly. Ongoing training about TB and inclusion 
of community health workers were key factors to imple-
ment the interventions.
Conclusions: Our interventions were considerably ef-
fective at improving TB treatment adherence and out-
comes, and our trial suggests that EMMs adapted to 
local context may positively impact TB programmes in 
high-burden and low-resource settings.

SOA22-967-18 The use of bedaquiline in 
treatment of pre-extensively drug-resistant 
and extensively drug-resistant pulmonary TB 
patients in Limpopo Province, South Africa 

K.G. Kaapu,1 M.R. Lekalakala-Mokaba,1,2 
I. Rukasha,1,2 1University of Limpopo, Pathology, 
Polokwane, South Africa, 2National Health Laboratory 
Service, Medical Microbiology, Polokwane, South Africa. 
e-mail: kabelogabriel34@gmail.com

Background: In 2012, bedaquiline (BDQ) was approved 
for use by the Food and Drug Administration for com-
bination therapy for multi-drug resistant tuberculosis 
(MDR-TB). The drug was adopted for use in Limpopo 
from 2016 to treat patients with MDR-TB (including 
pre-extensively drug resistant (pre-XDR) TB and exten-
sively drug resistant (XDR) TB according to the Nation-
al TB Programme treatment guidelines. However, the 
burden of pre-XDR and XDR TB in Limpopo remains 
high. 
Thus, we have conducted this retrospective analysis to 
determine the effectiveness of this drug in treatment of 
pre-XDR and XDR patients in Limpopo.
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Design/Methods: A retrospective analysis of multidrug- 
and rifampicin-resistant tuberculosis (MDR/RR-TB) 
patients reported in the Limpopo province electronic 
drug-resistant TB register (EDRweb), 2016–2019 was 
conducted. Data which met the inclusion criteria were 
analyzed using SPSS v27.0.
Results: A total of 1580 patients were included in the 
analysis (mean age=39 years, interquartile range=17), 
and over half (57%) were male. Most patients had pul-
monary TB (n=1559, 98.6%) and human immunodefi-
ciency virus (HIV) (n=1062, 68%). The burden of Pre-
XDR and XDR TB amongst patients with pulmonary 
TB was 100(6.4%) and 16(1.1%) respectively, while one 
(n=1/24, 4%) patient with extra pulmonary tuberculosis 
had XDR TB. 76% and 13% of patients with pre-XDR 
and XDR TB respectively were on BDQ combination 
therapy. Of patients on BDQ, 56% of those with pre-
XDR pulmonary TB had treatment success while 4% of 
pre-XDR patients not on BDQ had treatment success. 
On patients with XDR pulmonary TB, there was 69.2% 
of treatment success among patients who were BDQ, 
while 50% of XDR patients not on BDQ had treatment 
success.
Conclusions: The study implies that an addition of 
BDQ in treatment of pre-XDR and XDR TB results in 
good clinical outcomes. There were better outcomes in 
patients who were on BDQ combination therapy in pa-
tients with pulmonary TB.

SOA22-968-18 Investigating transmission 
of drug-resistant TB in Kaohsiung, Taiwan, 
using whole-genome sequencing 

C.-C. Lan,1 C.-Y. Wu,1 C.-Y. Chiang,2 T.R. Ioerger,3 
C.-H. Lee,4 J.-N. Lin,5 S.-J. Lee,6 P.-L. Lu,7 H.-H. Lin,1 
1National Taiwan University, Institute of Epidemiology 
and Preventive Medicine, Taipei, Taiwan, 2Taipei Medical 
University, Department of Internal Medicine, Taipei, 
Taiwan, 3Texas A&M University, Department of Computer 
Science, College Station, United States of America, 4Chang 
Gung Memorial Hospital, Department of Internal Medicine, 
Kaohsiung, Taiwan, 5E-Da Hospital, I-Shou University, 
Department of Internal Medicine, Kaohsiung, Taiwan, 
6Kaohsiung Veterans General Hospital, Department of 
Internal Medicine, Kaohsiung, Taiwan, 7Kaohsiung Medical 
University, College of Medicine, Kaohsiung, Taiwan. 
e-mail: chihchan.lan@gmail.com

Background: Drug-resistant tuberculosis (DRTB) is a 
remaining threat to global health. Knowing the local 
transmission dynamic can help develop DRTB control 
strategies. With the combination of genomic and epi-
demiological information, we aimed to investigate the 
transmission dynamic and identify potential risk factors 
for transmission of drug resistance.
Design/Methods: We conducted a population-based, 
prospective genomic study to include notified and cul-
ture-confirmed patients with tuberculosis between 2019 
January and 2021 July in Kaohsiung, Taiwan. We per-

formed whole genome sequencing (WGS) of patients’ 
isolates and measured the similarity of strains to classify 
genomic cluster, defined by a single nucleotide polymor-
phisms (SNPs) cutoff as 5. Epidemiological link, prob-
able link, and genomic data were combined to illustrate 
transmission trees.
Results: We identified 246 (12%) of DRTB from 2,051 
TB cases, and 13% of DRTB cases were attributed to 
recent transmission. Younger age was found to increase 
the risk of DR transmission (aOR=2.77) compared to 
people age over 65. 32 DRTB and 4 non-DRTB patients 
were grouped into 15 genomic clusters, in which we did 
not observe cumulation of DR resistance. Most of the 
clusters contained only two cases. Limited pairs of epi-
demiological and probable links were found in the ge-
nomic clusters. In most of the genomic clusters, no ac-
cumulation of drug resistance was found between hosts.
Conclusions: Our results demonstrate that age is associ-
ated with DRTB transmission, and the ongoing trans-
mission of DRTB might be limited in Kaohsiung. Al-
though no genetic mutations were accumulated between 
hosts, we cannot fully role out the possibility of resis-
tance accumulating during the transmission. Seldom 
epidemiological and possible geographical links were 
found in genomic clusters, it is worth a backward inves-
tigation to find the common source or place of transmis-
sion in the future. Future study should continue to sur-
veil the transmission of DRTB occurred in Kaohsiung.

SOA22-969-18 Spatial risk areas with 
temporal variations for TB in immigrants, 
Brazil, 2010-2021 

Y.M. Alves,1 T.Z. Berra,1 R.B.V. Tavares,1 
M.A.P. Popolin,2,1 F.B.P. Costa,1 A.F. Tártaro,3 
T.K.A. Teibo,1 A.C.V. Ramos,1 P. Serrano-Gallardo,4 
I.C. Pinto,1 A.A. Monroe,1 R.A. Arcêncio,1 
1University of São Paulo at Ribeirão Preto College of 
Nursing, Maternal-Infant Nursing and Public Health, 
Ribeirão Preto, Brazil, Ribeirão Preto, Brazil, 2Federal 
University of Tocantins, Nursing department, Palmas, 
Brazil, 3University of São Paulo at Ribeirão Preto 
College of Nursing, Inter-institucional Doctoral 
Program in Nursing, Ribeirão Preto, Brazil, 4Autonomous 
University of Madrid, Nursing, Madrid, Spain. 
e-mail: ricardo@eerp.usp.br

Background: Migration is a global social phenomenon 
that can have significant implications for health, par-
ticularly with regard to infectious diseases. In Latin 
America, where migration is a prevalent topic, there are 
various health-related implications. According to the 
International Organization for Migration (IOM) in its 
report “Global Migration: Challenges and Opportuni-
ties,” immigrants represent about 3.5% of the global 
population, which means more than 270 million people 
worldwide (IOM, 2020). The aim of the study was to 
identify space-time risk areas for tuberculosis in immi-
grants in Brazil.
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Design/Methods: Ecological study conducted in Brazil. 
The study population was composed of all TB cases in 
migrants available in DATASUS from 2010 to 2021. The 
technique called Spatial Variation in Temporal Trends 
(SVTT) was used, which does not aim to identify clus-
ters with a high or low number of event occurrences 
(as in purely spatial scanning), but verifies whether the 
temporal trend of cases is increasing or decreasing over 
time.
Results: Figure 1 represents the scan analysis with spa-
tial variation in temporal trend for the entire study pe-
riod (2010-2021), in which a risk cluster was identified 
for the occurrence of TB in immigrants, presenting RR: 
12.14, ITT: +52.01%, and ETT: +25.60%. This cluster 
was composed of 35 municipalities in the Northern re-
gion of Brazil, with a population of 4,723 immigrants, 
44.18 expected cases, and 478 observed cases.

Figure 1 - Spatial risk area with temporal variation for 
the occurrence of  tuberculosis in immigrants, Brazil 
(2010-2021).

Conclusions: The study revealed risk areas for the oc-
currence of tuberculosis in migrants. Based on the re-
sults, vigilance for TB should be intensified in these mu-
nicipalities to prevent an increase in cases in this region, 
thus achieving the End TB Strategy goals.

SOA22-971-18 The socio-economic impact 
of the COVID-19 pandemic in households 
having children with rifampicin-resistant TB: 
A qualitative study from South Africa, India 
and the Philippines 

N. Suryavanshi,1,2 N. T. Castillo-Carandang,3 
G. Dhumal,1,2 S. Bagchi,1,2 G. Hoddinott,4 
C. October,4 A. Kinikar,5 M. Paradkar,1,2 
A. C. Hesseling,4 L. Viljoen,4 BENEFIT Kids Study 
Team 1Johns Hopkins Center for Infectious Disease 
in India, CIDI, Pune, India, 2Byramjee Jeejeebhoy 
Government Medical College-Johns Hopkins University, 
Clinical Research Site, Pune, India, 3University of the 
Philippines, Department of Clinical Epidemiology, Manila, 
Philippines, 4Desmond Tutu TB Centre, Stellenbosch 
University, Medicine and Health Sciences, Stellenbosch, 
South Africa, 5Byramjee Jeejeebhoy Government Medical 
College, Department of Paediatrics, Pune, India. 
e-mail: nishisuryavanshi@hotmail.com

Background: The COVID-19 pandemic and state man-
dated lockdowns impacted people with tuberculosis 
(TB), including children. People with TB and their fami-
lies faced severe consequences due to the COVID-19 re-
sponse, including loss of income, challenges to accessing 
TB services, and psycho-social distress. However, there 
is little data on short- or long-term health implications 
for children with rifampicin-resistant TB (RR-TB) and 
their caregivers. We explore the socio-economic impact 
of the COVID-19 response on households of children 
with RR-TB in South Africa, India, and Philippines.
Design/Methods: Children enrolled in CATALYST 
treatment trial participated in four participatory inter-
views over ~24 weeks. We conducted 92 interviews with 
26 child/caregiver dyads (SA: 13, India: 6, Philippines: 
7). 
In addition to treatment experiences, participants de-
scribed how lockdown measures impacted their hous-
ing, economic and social circumstances, support struc-
tures, family life, and access to TB care. We conducted a 
comparative thematic analysis.

Conceptual framework.

Results: Our study demonstrated that lockdown-mea-
sures impacted households across all three countries in 
four ways: 
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1. COVID-19 lockdown measures forced family mem-
bers, including adults and children with RR-TB, to live 
in crowded areas with poor ventilation, elevating risk of 
TB transmission; 
2. Caregivers reported significant loss of income, in-
creased spending of limited savings, and unplanned 
loans to meet daily needs, including buying nutritious 
food for children to take with RR-TB treatment; 
3. Participants reported increased mental stress due to 
fear of contracting COVID-19 and anxiety related to the 
initial unknown impact of COVID-19 on children and 
people diagnosed with TB; 
4. Delays in accessing TB care where health care staff 
were reassigned to COVID-19 efforts, lack of transport 
to facilities, and fear of contracting COVID-19 from 
hospitals/clinics.
Conclusions: Government programmes need to develop 
effective social protection measures to address underly-
ing economic and social determinants for children with 
RR-TB and their household contacts for emergency pre-
paredness in the post-COVID-19 era.

SOA23 TB diagnosis by molecular lens 

SOA23-972-18 The use of next-generation 
sequencing to investigate the magnitude 
and patterns of drug resistance in 
Mozambique: results of the third national  
TB drug resistance survey 

B.H. Jose,1 D. Macheque,2 A. Dean,3 E. Klinkenberg,3 
A. Cabbibe,4 1Ministry of Health Mozambique, 
Public Health Department, National TB Program, 
Maputo, Mozambique, 2Ministry of Health 
Mozambique, National Tuberculosis program, 
Maputo, Mozambique, 3World Health Organisation, 
Epidemilogy, Geneva, Switzerland, 4Supra Reference 
Laboratory, Supra Reference Laboratory, Milan, Italy. 
e-mail: beneditajose1@gmail.com

Background: Mozambique is a high burden country for 
tuberculosis (TB), multidrug-resistant or rifampicin-
resistant (MDR/RR)-TB and TB/HIV. Estimated MDR/
RR-TB prevalence is 3.7% in new and 20% in previ-
ously treated cases. 
As no recent nationally representative data on DR were 
available from the past 15 years, this third survey aimed 
to assess the current situation using also next-genera-
tion sequencing (NGS).
Design/Methods: A cross-sectional national survey was 
conducted in all 50 TB health facilities in the country. 
Enrolment of people with newly bacteriologically con-
firmed TB was conducted for 9 months, in 2019-2020. 
Sputum samples were tested using Xpert MTB/RIF as-
say, Line Probe Assay, Whole Genome Sequencing and/
or targeted next-generation sequencing (Deeplex Myc-

TB) to identify resistance and explore the phylogenet-
ics of Mycobacterium tuberculosis complex (MTBC) 
strains.
Results: Drug resistance profiles were obtained for 2,356 
patients including 2,191 and 134 new and previously 
treated cases, respectively. The current estimated prev-
alence of RR-TB is 3.89% (2.78%-5.41%) and 5.38% 
(2.48%-11.30%) among new and previously treated cas-
es, respectively. Preliminary WGS findings indicate high 
proportion of MTBC lineages 1 and 4 (both 43%), the 
latter with LAM as most common sub-lineage.
Conclusions: The prevalence of RR-TB among new cas-
es has remained stable over time, pointing out that there 
is ongoing transmission and therefore need for better 
and more comprehensive screening for resistance.

SOA23-973-18 An evaluation of the TB 
Prevention and Care Programme in Gweru 
District, Zimbabwe, 2022: the need for 
increased bacteriological coverage 

T.C. Mando,1,2 F.N. Kavenga,2 A. Chadambuka,1 
G. Shambira,1 N.T. Gombe,3 T.P. Juru,1 
M. Tshimanga,1 C. Sandy,2 1The University of 
Zimbabwe, Primary Health Care Sciences, Harare, 
Zimbabwe, 2Ministry of Health and Child Care, 
National TB Program, Harare, Zimbabwe, 3African Field 
Epidemiology Network, Training, Harare, Zimbabwe. 
e-mail: tariro.christwish@gmail.com

Background: The national TB program has onsite lab-
oratories (with Gene Xpert and CXR services) and is 
supported by a partner with mobile screening trucks 
that are equipped with the same equipment. Despite the 
availability of the Xpert MTB-Rif, program data shows 
that Gweru district has low bacteriological coverage 
(36.5%) in 2021-2022 instead of the expected 90%. 
The study evaluated the TB program in Gweru District 
to assess the inputs, processes, and outcomes of the pro-
gram and determined the possible reasons for low bac-
teriological coverage.
Design/Methods: A descriptive cross-sectional study 
design using the CDC logic model for program evalu-
ation was conducted in Gweru district. A sample of 
110 patient records was selected. Structured key infor-
mant interviews and checklists were used to collect data 
from the key informants and TB facility records. Data 
were analyzed using Epi Info 7.2.4 statistical package to 
generate, frequencies, means, and proportions. Health 
worker knowledge of the TB program was assessed and 
categorized as acceptable and poor using the modified 
Bloom cut-off point. A thematic analysis of qualitative 
data was performed.
Results: Patient-related reasons for low bacteriologi-
cal coverage included failure to produce sputum and 
health system related included intermittent Xpert car-
tridge stockouts. Approximately fifteen (14.6) percent of 
persons with presumed TB missed the opportunity to 
submit sputa for bacteriological assessment and not all 
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who submitted specimens received results. Bacteriologi-
cal coverage was 68.1% which is below target. A high 
(10.0%) death rate was recorded, and 8/11 deaths were 
clinically diagnosed.
Conclusions: Low bacteriologic coverage poses mul-
tiple challenges including possible misdiagnosis which 
leads to unfavorable treatment outcomes and financial 
challenges to TB programs. Higher death rates were ob-
served in clinically diagnosed individuals compared to 
bacteriologically confirmed individuals. 
We recommended that all persons with presumed TB 
have specimens investigated for TB, and death audits 
be conducted, patient-level data analysis, and more de-
tailed cohort analyses.

SOA23-974-18 Analysis of whole-genome 
sequencing genotypic-phenotypic data for 
improved prediction of drug-resistant TB 
cases in Taiwan 

W. Lie,1,2 C.-Y. Wu,3 H.-H. Lin,3 1Harvard Medical 
School, Clinical Medicine, Boston, United States of 
America, 2National Taiwan University, Global Health, 
Taipei, Taiwan, 3National Taiwan University, Epidemiology 
and Preventative Medicine, Taipei, Taiwan. 
e-mail: winstonlie@hms.harvard.edu

Background: Molecular testing using whole genome 
sequencing (WGS) offers the potential to revolutionize 
how TB drug resistance is identified. However there have 
been limited studies showing their practical application 
in resource constrained settings. 
Here we describe the implementation of WGS in identi-
fying DR-TB cases in Kaohsiung, Taiwan and compare 
it to standard drug susceptibility testing, leveraging ex-
isting infrastructure and resources.
Design/Methods: Between January 2019 to July 2021, 
all potential cases of TB in Kaohsiung, Taiwan were 
tested for drug resistance using phenotypic DST and 
whole genome sequencing. Cultures were collected and 
processed by partnering health centers and public health 
laboratories in the area. Specimens were deemed resis-
tant on phenotypic DST if colonies grew on drug con-
taining media at reference concentrations. Genotypic 
drug resistance was predicted if whole genome sequenc-
ing of the TB isolate was positive for one of the resis-
tance conferring mutation catogued in TB Profiler.
Results: A total of 1,936 TB isolates from 1,926 unique 
patients from Kaohsiung, Taiwan were prospectively 
processed for whole genome sequencing and phenotypic 
drug resistance testing.This comprised a coverage rate 
of ~85% for all new TB cases in the city during the study 
period. 
Overall, we found that WGS performs very well com-
pared to culture-based DST, reporting values as high as 
90% for sensitivity and greater than 95% for specificity 
and accuracy across most of the drugs assessed. Addi-
tionally, when we use WGS data to predict prevalance of 

drug restistance, the results agreed very well with what 
has been reported previously. Lastly, using our WGS 
results, we characterized the mutations most prevalent 
for each drug resistant strain and found that 3 or fewer 
mutations were responsible for over 50% of predicted 
resistance cases.

Figure. Distribution in resistance-conferring mutations 
across various anti-TB drugs.

Conclusions: Our study shows the many benefits WGS 
offers in identifying DR-TB cases and how this technol-
ogy can be implemented in local public health settings.
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SOA23-975-18 Multicentric field  
validation of proof-of-concept of the utility 
of Trueprep-extracted DNA for line-probe 
assay testing 

P. Rajendran,1 N. Kumar,2 S. Shanmugam,1 
H. Vashistha,3 R. Ramachandran,4 A. Sridhar,4 
M. Moore,5 S. Saini,3 U. Alavadi,6 P. Chandrasekaran,7 
Consortium partners 1ICMR -National Institute for 
Research in Tuberculosis, Bacteriology, Chennai, India, 
2Central TB Division, TB Epidemiology, New Delhi, India, 
3Infectious Disease Detection and Surveillance Network, 
ICF, New Delhi, India, 4World Health Organization, TB 
Laboratory, New Delhi, India, 5Infectious Disease Detection 
and Surveillance Network, Headquarter, Washington 
DC, United States of America, 6United States Agency for 
International Development, Public Health, New Delhi, India, 
7ICMR -National Institute for Research in Tuberculosis, 
Clinical Research, Chennai, India. 
e-mail: priya.raj@icmr.gov.in

Background: In National TB Elimination Program 
(NTEP) of India, for diagnosing TB and DR-TB, two 
sputum specimens are collected from presumptive TB 
patients. As Mycobacterium tuberculosis (MTB) is de-
tected by Truenat at peripheral sites using Trueprep ex-
tracted DNA, the second specimen is transported to the 
linked reference laboratory for Line Probe Assay (LPA) 
testing for which the DNA is extracted again. To as-
sess the feasibility of using DNA extracted by Trueprep 
for further FL and SL- LPA testing, NIRT with support 
from USAID’s IDDS project established the proof of 
concept. 
To evaluate the validity of the same in programmatic 
field conditions and assess the impact of transportation 
on DNA, the study is being carried out at 4 sites.
Design/Methods: A total of 518 MTB positive Trueprep 
extracted DNA along with second sputum specimen 
were transported to the linked reference laboratories 
(NIRT Chennai, NDTBC Delhi, RMRC Bhubaneswar, 
and IRL Ahmedabad) in cool chain from nine Truenat 
sites, selected to represent the country’s geographies 
from South (2), North (2), East (2), and West (3) regions. 
DNA extracted by both the Trueprep and Genolyse 
methods was subjected to first line (FL) and second line 
(SL) LPA testing and results were compared.
Results: Among the Trueprep extracted DNA (N=518), 
interpretable results obtained for FL LPA were 462 
(89%) and SL LPA were 456 (88%). Similarly, among the 
Genolyse extracted DNA, 432(83%) and 435 (83%) had 
interpretable results for FL and SL LPA respectively. 
Out of the 518 samples tested, the Trueprep DNA with 
>104 cfu/ml value were 438 and there was 98.7% and 
99.6% concordance between Trueprep and Genolyse 
DNA for FL LPA and SL LPA respectively.
Conclusions: Study has successfully validated that the 
Trueprep extracted DNA can be transported and uti-
lized for obtaining valid FL and SL-LPA results at field 
settings.

SOA23-976-18 Lateral-flow urine 
lipoarabinomannan test for TB diagnosis 
in people living with HIV in Nigeria: a case 
study from the states of Benue and Taraba 

S. Balogun,1 N. Nwokoye,1 P. Nwadike,2 L. Udoudoh,3 
B. Luka,4 V.-L. Ovoh,1 A. Babayi,1 B. Odume,1 
1KNCV Nigeria, Technical Programs, Abuja, Nigeria, 
2KNCV Nigeria, Technical Programs, Lafia, Nigeria, 3KNCV 
Nigeria, Technical Programs, Makurdi, Nigeria, 4KNCV 
Nigeria, Technical Programs, Jalingo, Nigeria. 
e-mail: shalombalogun@kncvnigeria.org

Background: Tuberculosis (TB) is the most common 
cause of death in People Living with Human Immuno-
deficiency Virus (PLHIV). However, TB often goes un-
diagnosed as most PLHIVs with Advanced HIV Disease 
(AHD) are unable to provide quality sputum for bacte-
riological diagnosis. The lateral flow urine lipoarabino-
mannan (LF-LAM) assay is a point-of-care test, recom-
mended by WHO for TB diagnosis in PLHIV. KNCV 
Nigeria with funding from USAID TB LON 1 & 2 grant 
procured and distributed LF LAM Ag test strips for 
TB diagnosis among clients at Antiretroviral Therapy 
(ART) Centers in Benue and Taraba state. The aim of 
this study is to showcase the TB Yield from LF-LAM 
diagnosis.
Design/Methods: Both states were provided with 200 
strips of LF-LAM Ag test as this test is for a target popu-
lation; All PLHIV (both old & newly identified clients) 
on treatment, whose CD4 Count were either <200, or 
were critically ill and presumed to have TB. Healthcare 
workers were sensitized, Lab staff received hands-on 
training, and demand creation was strengthened using 
TB Information, Education & communication materi-
als and Job aids. This intervention was carried out for 3 
months (April to June 2021).
Results: A sum of 194 clients were tested in both states. 
Of the 91 HIV clients tested in Benue, 13 (14.6%) were 
positive for TB, and of the 103 HIV patients tested in 
Taraba, 21 (20.4%) were positive for TB. The TB cli-
ents diagnosed from HIV clients receiving Antiretroviral 
Treatment were placed on TB treatment.

Fig 1: LF-LAM Test

Background and challenges to implementation: Tuber-
culosis (TB) is the most common cause of death in People 
Living with Human Immunodeficiency Virus (PLHIV). 
However, TB often goes undiagnosed as most PLHIVs 
with Advanced HIV Disease (AHD) are unable to pro-
vide quality sputum for bacteriological diagnosis. The 
lateral flow urine lipoarabinomannan (LF-LAM) assay 
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is a point-of-care test, recommended by WHO for TB 
diagnosis in PLHIV. KNCV Nigeria with funding from 
USAID TB LON 1 & 2 grant procured and distributed 
LF LAM Ag test strips for TB diagnosis among clients 
at Antiretroviral Therapy (ART) Centers in Benue and 
Taraba state. The aim of this study is to showcase the 
TB Yield from LF-LAM diagnosis.
Intervention or response: Both states were provided with 
200 strips of LF-LAM Ag test as this test is for a target 
population; All PLHIV (both old & newly identified cli-
ents) on treatment, whose CD4 Count were either <200, 
or were critically ill and presumed to have TB. Health-
care workers were sensitized, Lab staff received hands-
on training, and demand creation was strengthened us-
ing TB Information, Education & communication ma-
terials. This intervention was carried out for 3 months 
(April to June 2021).
Results/Impact: A sum of 194 clients were tested in both 
states. Of the 91 HIV clients tested in Benue, 13 (14.6%) 
were positive for TB, and of the 103 HIV patients tested 
in Taraba, 21 (20.4%) were positive for TB. The TB cli-
ents diagnosed from HIV clients receiving Antiretroviral 
Treatment were placed on TB treatment.

Fig 1: LF-LAM Test

Conclusions: Although the sample size was small due to 
the Target population (HIV clients), Lateral Flow Urine 
Lipoarabinomannan (LF-LAM) test gave an average TB 
yield of 17.5%. Following the inability of PLHIVs with 
ADH to provide quality sputum for bacteriological di-
agnosis, LF-LAM Ag test should be regularly available 
for TB Test in TB-HIV (PLHIV) coinfection settings.

SOA23-977-18 Utility of lipoarabinomannan 
antigen detection in urine and cerebrospinal 
fluid for the diagnosis of tuberculous 
meningitis 

U. B Singh,1 A. K P,1 A. Aayilliath K,2 N. Wig,3 
A. Kumar Srivastava,4 U. Kanga,5 K. Bala,1 
1All India Institute of Medical Sciences, Microbiology, 
New Delhi, India, 2Aayilliath K, Medicine and 
Microbiology, New Delhi, India, 3All India Institute of 
Medical Sciences, Medicine, New Delhi, India, 4All India 
Institute of Medical Sciences, Neurology, New Delhi, 
India, 5All India Institute of Medical Sciences, Transplant 
Immunology and Immunogenetics, New Delhi, India. 
e-mail: drurvashi@gmail.com

Background: Tuberculous meningitis (TBM), a devas-
tating disease with more than 100,000 cases annually 
is associated with significant mortality. It is difficult to 
diagnose and has poor prognosis if treatment is delayed. 
WHO has recommended urine LAM detection for diag-
nosis of TB in HIV-infected individuals. Our study as-
sessed the diagnostic accuracy of LAM in CSF and urine 
in immunocompetent adult TBM patients.
Design/Methods: In a Prospective study clinical speci-
mens from patients with presumed TBM were pro-
cessed using standard protocols. The CSF samples 
were processed for detection of Mycobacterium tuber-
culosis as per WHO recommendations (microscopy, 
culture(MGIT-960), GeneXpert(GX), followed by LAM 
antigen detection in both CSF and urine using lateral 
flow assay(Abbott(Alere)LFA).

Test Reference 
Standard

Sensitivity
n/N (%)

Specificity 
n/N (%)

PPV
n/N (%)

NPV
n/N (%)

Positive 
Likelihood 

Ratio

Negative 
Likelihood 

Ratio

CSF 
LAM 
assay

Comprehensive 
Reference 
Standard

21/69
(30.4%)

11/11
(100%)

21/21
(100%)

11/59
(18.6%) - 0.70

Microbiological 
reference 
standard

10/23
(43.5%)

46/57
(80.7%)

10/21
(47.6%)

46/59
(77.9%) 2.25 0.70

GX 9/19
(47.4%)

49/61
(80.3%)

9/21
(42.9%)

49/59
(83.0%) 2.41 0.66

MGIT 5/12
(41.7%)

52/68
(76.5%)

5/21
(23.8%)

52/59
(88.1%) 1.7 0.7

Urine 
LAM 
assay

Comprehensive 
Reference 
Standard

24/69
(34.8%)

11/11
(100%)

24/24
(100%)

11/56
(19.6%) - 0.65

Microbiological 
reference 
standard

14/23
(60.9%)

47/57
(82.5%)

14/24
(58.3%)

47/56
(83.9%) 3.47 0.47

GX 12/19
(63.2%)

49/61
(80.3%)

12/24
(50%)

49/56
(87.5%) 3.2 0.5

MGIT 8/12
(66.7%)

52/68
(76.5%)

8/24
(33.3%)

52/56
(92.9%) 2.83 0.44

Table 1. Diagnostic performance of  CSF and urine 
mycobacterial LAM assay for tuberculous meningitis.

Results: Overall, eighty hospitalized participants with 
presumed TBM were enrolled. We diagnosed definite 
TBM in 23 patients (28.7%) based on microbiologic 
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reference standards (MRS). (19 detected by GX; 12 de-
tected by MGIT). Probable TBM was diagnosed in an 
additional 46 patients (57.5%) based on uniform case 
definitions. The remaining 11 non-TBM patients were 
diagnosed to have cryptococcal meningitis (CSF cryp-
tococcal antigen /culture positive). CSF LAM LFA dem-
onstrated sensitivity (43.5%) and specificity (80.7%) 
against MRS, and sensitivity (30.4%) and specificity 
(100%) in comparison to comprehensive reference stan-
dards (CRS). Urine LAM LFA demonstrated higher sen-
sitivity (60.9%) and specificity (82.5%) against MRS 
and 34.8% sensitivity and 100% specificity against CRS.
Conclusions: LAM LFA has proven to be useful diagnos-
tic modality in patients with TBM. High specificity and 
positive predictive value in our study suggest that LAM 
LFA could be used as rule-in test for diagnosis of TBM. 
Also, better diagnostic performance of LAM LFA in 
urine compared to CSF suggest that non-invasive, easily 
collected urine sample can be used as bedside diagnostic 
modality for early diagnosis of TBM.

SOA23-978-18 Urine metabolomics for  
the discovery of novel biomarkers for 
rifampicin-resistant TB 

J. Yu,1 S. Tang,1 Y. Pang,2 J. Yuan,2 W. Ding,3 
M. Lin,4 1Beijing Chest Hospital, Capital Medical 
University, Beijing Tuberculosis and Thoracic Tumor 
Research Institute, Clinical Center on Tuberculosis, 
Beijing, China, 2Beijing Chest Hospital, Capital Medical 
University, Beijing Tuberculosis and Thoracic Tumor 
Research Institute, Department of Bacteriology and 
Immunology, Beijing, China, 3Beijing Chest Hospital, 
Capital Medical University, Beijing Tuberculosis and 
Thoracic Tumor Research Institute, Bronchoscope, 
Beijing, China, 4Beijing Tsinghua Changgung 
Hospital, School of Clinical Medicine, Tsinghua 
University, Infectious, Beijing, China. 
e-mail: 425981530@qq.com

Background: The very high burden of rifampicin resis-
tance tuberculosis (RR-TB) and the very low detection 
of RR-TB cases are a major challenge that the world has 
been facing. Existing diagnostic tests are limited by poor 
sensitivity, high costs, delayed diagnosis and the need for 
adequate infrastructure and training.
Design/Methods: Drug susceptible tuberculosis (DS-
TB) and RR-TB were recruited from Beijing Chest 
Hospital. This research was approved by the Ethics 
Committee of Beijing Chest Hospital, Capital medical 
university. All the methods and research protocol in this 
research were conducted by the Ethics Committee’s ex-
isting guidelines. We used the UPLC-Q-Exactive-Orbi-
trap-MS/MS to provide a broader range of applications 
in RR-TB diagnosis.
Results: We included 80 patients, of whom 40(50%) had 
confirmed DS-TB, 40(50%) had confirmed RR-TB. Dur-
ing the entire experiment, variables with VIP value >1.0, 
P value <0.05, and |FC| >1.5 were considered to be poten-

tial differential metabolites. We investigated the possibil-
ity of differentiating RR-TB from DS-TB based on the 
molecular metabolite signatures. In this study, 1-Palmi-
toyl-2-Oleoyl-3-Linoleoyl-Rac-Glycerol、2-Acetoxy-4-
Pentadecylbenzoic Acid、1-Cinnamoylpyrrolidine、C18-
Sphingosine、Erucamide and Beta-Hydroxymy-
ristic Acid were significantly upregulated in RR-
TB. The downregulated metabolite abundance of 
Dihydroberberine、Dimethyl Sulfoxide、Choline、N,N-
D i m e t hy l a rg i n i n e、 P y r i d ox i n e、 D - A l a n y l - D -
alanine、Proline-Hydroxyproline、4-(Cytisin-12-
Amido)-Benzoic Acid、Phosphatidylethanolamine 
Lyso 20、(2-Oxo-2,3-Dihydro-1H-Indol-3-Yl) Acetic 
Acid、Cycloserine、4-Pyridoxic Acid、Difluoro (Perfluo-
romethoxy) Acetic Acid and Beta-Alanine marked a 
high risk of RR-TB. 
The accuracy, precision, sensitivity, specificity of the 
model were 93.75%, 95%, 92.68%, 94.87% for a speci-
ficity model for 20 potential diagnostic biomarkers. 
When these 20 metabolites were assessed in the test set, 
the area under the receiver operating characteristic curve 
(AUC) was 0.931 (95% CI 0.813-0.993).
Conclusions: UPLC-Q-Exactive-Orbitrap-MS/MS pro-
vides the most advanced technique for the selection of 
RR-TB metabolites with high stability and repeatabil-
ity. After analysis, it was found that 20 metabolites with 
high diagnostic values were differentially expressed be-
tween RR-TB and DS-TB.

SOA23-979-18 Evaluation of appropriate 
use of lateral-flow lipoarabinomannan 
and its sensitivity and specificity among 
presumptive TB patients in Lusaka Urban 
District, Zambia 

R. Chibumbya,1 R. Hambwalula,1 M. Kagujje,1 
J. Shatalimi,1 I. Mwaba,1 D. Singini,1 P. Kaumba,1 
L. Mandla Ziko,1 K. Mabvuto Zimba,2 N. Kasese 
Chanda,3 M. Muyoyeta,1 1Center for Infectious Disease 
Research in Zambia, TB, Lusaka, Zambia, 2United States 
Agency for International Development Zambia, TB, 
Lusaka, Zambia, 3United States Agency for International 
Development Zambia, TB/HIV, Lusaka, Zambia. 
e-mail: Robertson.Chibumbya@cidrz.org

Background: In 2021, the Zambia Tuberculosis (TB) 
program adopted and rolled out the use of urine Lipo-
arabinomannan (LAM) as a diagnostic tool for TB in 
people with advanced HIV disease and additionally rec-
ommended the use of LAM in children <5 years with 
moderate or severe acute malnutrition and individuals 
with grade 4 or 5 chronic kidney disease irrespective of 
HIV status. We evaluated the use of urine LAM to estab-
lish adherence to the diagnostic algorithm and its sensi-
tivity and specificity in the program setting.
Design/Methods: A retrospective analysis of 2021 pro-
gram data collected from the TB laboratory, presump-
tive TB, and TB treatment registers in 15 facilities in 
Lusaka urban district.
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Results: Of 2329 individuals tested with LAM, 2,315 
(99%) had valid results, 1259 (54%) were male and 300 
(13%) were aged < 5 years. Only 1514 (65%) had docu-
mented HIV results of which 677 (45%) were HIV posi-
tive. There was no documentation of the indication for 
LAM use in the HIV-negative group. 
Overall, 790 (34%) were LAM positive of which 124 
(16%) were children aged < 5 years and 383 (48%) were 
HIV positive. Among patients with valid LAM results, 
682/2,315 (30%) had both GeneXpert sputum and LAM 
done and, the overall sensitivity and specificity of LAM 
was 17.9% (95% CI: 15.0 -20.8) and 89.8% (95% CI: 
87.6 - 92.1), respectively. 
The sensitivity of LAM in HIV-positive was 22.7% 
(95% CI:15.3-29.4) compared to 10.0% (95% CI: 5.2-
14.8) in HIV-negative. The specificity of LAM in HIV 
positive was 88.1% (95% CI: 82.7-93.6) compared to 
97.2% (95% CI: 94.6-99.8) in HIV negative.
Conclusions: The sensitivity of LAM was low in the 
program setting compared to available global evidence 
due to failure to adhere to recommended guidelines. The 
use of LAM in the wrong patient groups risks increasing 
the proportion of missed rifampicin-resistant TB.
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LB01-100-15 DOLPHIN TOO, weekly 
rifapentine and isoniazid for TB prevention 
in ART-naïve people with HIV initiating 
dolutegravir-based ART: a phase 1/2 study 

E.D. Weld,1 I. Salles,1 A. Nonyane,1 M. Sebe,2 
T. Beattie,2 M. Mapendere,2 T. Nielson,2 J. Moodley,2 
V. Chihota,2 K.E. Dooley,3 R. Chaisson,1 G. Churchyard,4 
1Johns Hopkins University School of Medicine, Medicine, 
Baltimore, United States of America, 2Aurum Institute, 
Clinical Research Division, Johannesburg, South Africa, 
3Vanderbilt, Medicine, Baltimore, United States of America, 
4Aurum Institute, Medicine, Johannesburg, South Africa. 
e-mail: eweld@jhmi.edu

Background: Short-course tuberculosis (TB) preventive 
therapy (TPT) with weekly isoniazid and rifapentine for 
3 months (3HP) has high potential to improve outcomes 
in people with HIV living in high-endemicity areas for 
TB. A prior study of 3HP among virally suppressed in-
dividuals with HIV on dolutegravir (DTG)-based regi-
mens found favorable safety and DTG pharmacokinet-
ics; all remained virally suppressed. No data supports 
3HP and DTG among ART-naïve people.

OUTCOMES and related parameters Overall
n=75

6H group
n=25
# (%)

3HP group
n=50
# (%)

Number (proportion) of participants with 
virologic suppression [HIV-1 RNA <50 
copies/mL] at Week 12

67/75
(0.89 

[0.80-0.95])

23/25
(0.92 

[0.74-0.99])

44/50
(0.88 

[0.76-0.95])

Unique participants w AE’s 25 (33%) 11 (44%) 14 (28%)

AE’s all grades 44 (100%) 25 (100%) 19 (100%)

AE Grade 1, n (%) 12 (27%)a 9 (36%) 3 (16%)

AE Grade 2, n (%) 31 (70%) 15 (60%) 16 (84%)

AE Grade 3, n (%) 1 (2%) 1 (4%) 0 (0%)

Treatment-related Grade 1 #Ppts 3 (4%) 1 (4%)a 2 (4%)

Treatment-related Grade 2 #Ppts 9 (12%) 2 (8%) 7 (14%)

a One participant had a treatment-related AE of vomiting which was attributed to BOTH 
DTG and TDF.

Results: There were 14/50 (28%) unique participants 
who experienced adverse events (AE’s) in the 3HP arm 
and 11/25 (44%) in the 6H arm; all but 1 AE (an unrelat-
ed abscess requiring hospitalization) were Grade 1 or 2. 
Twelve treatment-related AE’s occurred overall, 9/50 in 
the 3HP group (18%) and 3/25 in the 6H group (12%). 

HIV viral load (VL) declined from study initiation by 
a median (IQR) of 4.3 (3.7-4.9) log10 and 4.8 (4.1-5.3) 
log10 respectively for 3HP and 6H in the first 3 months 
and 2.4 (2.1-2.7) log10 and 2.1 (1.6-2.4) log10 over the last 
3 months. At week 12, viral suppression (VL < 50 cop-
ies/mL) was present in 44/50 (88%) and 23/25 (92%) 
participants in the 3HP and 6H groups, respectively.
Conclusions: Twelve doses of once-weekly isoniazid and 
rifapentine (3HP) TPT was well tolerated in a cohort 
of 50 ART-naïve individuals initiating dolutegravir-
containing ART; high rates of viral suppression were 
achieved in both 3HP and 6H groups.

LB01-101-15 Results of integrated diagnosis 
of TB, COVID-19, hepatitis C virus and HIV 
among detainees and prisoners using 
GeneXpert in penal settings of Ukraine 

M. Zlobynets,1 S. Vasyliev,1 Y. Khaniukov,2 
A. Bondarchuk,2 M. Karnaukhova,2 1Center 
of Health Care of State Criminal Executive Service of 
Ukraine, Head Office, Kyiv, Ukraine, 2Public Health 
Center of Ministry of Health of Ukraine, Global Fund 
Project Implementation Group, Kyiv, Ukraine. 
e-mail: mishzl@ukr.net

Background: Ukraine’s HIV, tuberculosis (TB) and 
hepatitis C virus (HCV) rates are among the highest in 
Europe. During the last few years, there has been a high 
prevalence of TB, HCV, and HIV within Ukrainian pris-
ons. COVID-19 pandemic and the Russian-Ukrainian 
war have limited access to TB, HCV and HIV services 
in Ukraine. Efforts to provide access to timely, compre-
hensive, integrated and person-centered health care ser-
vices have been critical to combat TB, HCV, and HIV in 
Ukrainian prisons.
Results: 

2020 2021 2022

Penitentiary population 49730 46700 41800

TB tested with Xpert MTB/RIF Ultra 4157 5619 3948

Diagnosed with TB 486 554 330

COVID-19 tested with Xpert - 6500 7517

Diagnosed with COVID-19 - 2572 98

HCV tested with Xpert HCV VL 314 - 1293

Confirmed HCV diagnosis 309 - 975

HIV VL determined with Xpert HIV-1 VL 1922 5679 4189

Undetectable HIV VL 1463 4646 3568

Results of  integrated diagnosis of  TB, COVID-19, 
HCV and HIV among detainees and prisoners using 
GeneXpert in penal settings of  Ukraine.

During 2020-2022, 13,724 detainees and prisoners were 
TB tested using GeneXpert, 1,370 individuals (10 %), 
were diagnosed with TB; 14,017 were tested for CO-
VID-19, 2,670 (19 %) were diagnosed with COVID-19; 
1,607 were HCV tested and determined VL level, 1,284 
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(79,9 %) had confirmed HCV; HIV VL determination 
was conducted for 11,790 individuals, who are living 
with HIV and receive antiretroviral treatment for more 
than 6 months, 9,677 had an undetectable HIV VL. All 
individuals with a confirmed diagnosis were enrolled in 
treatment.
Conclusions: Implementation of an integrated person-
centered approach using GeneXpert is highly effective 
in identifying TB, COVID-19, HCV and timely HIV VL 
determination, provide person-centered services and 
timely treatment start. 
This approach allowed ensuring stable access to timely 
TB, COVID-19, HCV diagnosis, and HIV VL determi-
nation among detainees and prisoners, particularly, dur-
ing COVID-19 pandemic limitations and the ongoing 
Russian-Ukrainian war.

LB01-102-15 Optimising TB preventive 
treatment initiation among people with  
HIV in Cambodia: results of the OPTICAM 
Cluster randomised trial 
L. Borand,1,2 V. Ouk,3 M. Huyen Ton Nu Nguyet,4 
S. Chay,5 B. Dim,6 V. Sreng,2 S.N. Nhoeung,2 K. Seak,7 
D. Laureillard,8 K.E. Khun,9 O. Marcy,4 C.Y. Huot,9 1Johns 
Hopkins University, Center for Tuberculosis Research - 
Division of Infectious Diseases, Baltimore, United States of 
America, 2Institut Pasteur in Cambodia, Epidemiology and 
Public Health Unit - Clinical Research Group, Phnom Penh, 
Cambodia, 3National Centre for HIV/AIDS Dermatology and 
STD, National Centre for HIV/AIDS Dermatology and STDs, 
Phnom Penh, Cambodia, 4University of Bordeaux, National 
Institute for Health and Medical Research (INSERM) UMR 
1219, Research Institute for Sustainable Development (IRD) 
EMR 271, Bordeaux Population Health Research Centre, 
Bordeaux, France, 5Clinton Health Access Initiative, 
Clinton Health Initiative, Phnom Penh, Cambodia, 
6Institut Pasteur in Cambodia, Epidemiology and Public 
Health Unit, Clinical Research Group, Phnom Penh, 
Cambodia, 7Clinton Health Access Initiative, CHAI, Phnom 
Penh, Cambodia, 8University of Montpellier, Research unit 
1058 “Pathogenesis and Control Chronical Infections”, 
INSERM, French Blood Center, Montpellier, France, 
9National Center for Tuberculosis and Leprosy, 
CENAT/National TB Program, Phnom Penh, Cambodia. 
e-mail: borand_l@yahoo.fr

Background: Initiating people with HIV (PLHIV) on 
Tuberculosis Preventive Therapy (TPT) has been chal-
lenging for Cambodian HIV and TB programs. Short-
er TPT regimens, capacity building, improved supply 
chain, patient information and programmatic supervi-
sion could contribute to increased TPT initiation.
Results: We consecutively enrolled 4047 PLHIV with 
56.5% females and median age 45.0 [IQR 38.0, 52.0] 
years. Before the onset of the intervention, the average 
TPT coverage among PLHIV was of 47.1% (95% CI: 
[44.8; 49.3]) Vs 70.5% (95% CI: [59.1; 71.9]) pre/per 
intervention (OR: 0.62; 95% CI: [0.16; 2.38], p-value = 
0.707).

Figure. Mean and 95%CI of  monthly TPT coverage 
rate by number of  months from switching date, during 
the stepped-wedge period.

Conclusions: An approach including 3HP, comprehen-
sive health care workers training and PLHIV informa-
tion based on previously identified barriers was effective 
to reach a TPT coverage of 70.5% in adult PLHIV at-
tending HIV clinic with previously low TPT initiation 
in adult PLHIV.

LB01-103-15 Addressing TB-HIV intersectional 
stigma: co-developing a multi-level person-
centred stigma reduction intervention in 
affected communities in South Africa 

S.E. Hayward,1,2 N. Vanqa,3 G. Makanda,4 P. Tisile,4  
L. Ngwatyu,4 A. Mcinziba,3 S. Bunyula,4 M. Galloway,4 
J.S. Friedland,1 I. Schoeman,4 G. Hoddinott,3 
R.R. Nathavitharana,5,4 1St George’s, University of 
London, Institute for Infection and Immunity, London, 
United Kingdom of Great Britain and Northern Ireland, 
2London School of Hygiene and Tropical Medicine, Faculty 
of Public Health and Policy, London, United Kingdom 
of Great Britain and Northern Ireland, 3Stellenbosch 
University, Desmond Tutu TB Centre, Department of 
Pediatrics and Child Health, Faculty of Medicine and Health 
Sciences, Cape Town, South Africa, 4TB Proof, TB Proof, 
Cape Town, South Africa, 5Beth Israel Deaconess Medical 
Center/Harvard Medical School, Infectious Diseases, 
Boston, United States of America. 
e-mail: shayward@sgul.ac.uk

Background: Addressing intersectional TB/HIV stigma 
is an urgent priority, yet targeted stigma reduction in-
terventions are lacking. Our initial qualitative data from 
people affected by TB showed that anticipated and en-
acted stigma were major barriers to TB/HIV care en-
gagement. We aimed to co-develop a multi-level person-
centred stigma reduction intervention with HIV and TB 
affected communities in South Africa.
Results: At the individual level, participants recom-
mended counselling to improve TB/HIV knowledge and 
provide ongoing support along the care journey. Partici-
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pants recommended that TB survivors can guide mes-
saging to foster stigma resilience, by highlighting that 
TB is curable and can affect anyone, and provide real-
world examples of people (with and without HIV) who 
have experienced TB to decrease internal stigma. At the 
interpersonal level, support clubs and family-centred 
counselling were suggested to dispel myths related to 
TB/HIV and facilitate testing for TB/HIV in contacts. 
At the institutional level, health worker stigma training 
informed by insights from TB/TB-HIV survivors could 
improve existing counselling to reduce internal, antici-
pated, and enacted stigma. 
Improved integration of TB/HIV care services and re-
structured service delivery models are needed to decrease 
anticipated and enacted stigma. At the community level, 
increasing knowledge and decreasing misconceptions 
through awareness-raising events, incorporating TB/
HIV into school curricula, and outreach by community 
health workers, were seen as important.

Conclusions: Decreasing TB-HIV intersectional stigma 
requires a multi-level approach. Co-developing a per-
son-centred intervention with affected communities is 
feasible and generates stigma intervention components 
that are directed and implementable, which should be 
prioritised as part of TB/HIV care integration.

LB01-104-15 Bedaquiline use requires 
modifications to antiretroviral therapy, 
impacting the HIV viral load upon  
multidrug-resistant TB treatment completion 

K. Geiger,1 A. Patil,1 C. Budhathoki,1 K.E. Dooley,2 
K. Lowensen,1 N. Ndjeka,3 J. Ngozo,4 J.E. Farley,1 
1Johns Hopkins University, School of Nursing, Baltimore, 
United States of America, 2Vanderbilt University Medical 
Center, Division of Infectious Diseases, Nashville, United 
States of America, 3National Department of Health, 
Republic of South Africa, TB Control and Management, 
Pretoria, South Africa, 4KwaZulu Natal Department of 
Health, Department of Health, Durban, South Africa. 
e-mail: jfarley1@jhu.edu

Background: The antitubercular bedaquiline cannot be 
used with the antiretroviral efavirenz due to a drug-drug 
interaction. Many people living with human immuno-
deficiency virus (HIV) and multidrug-resistant tubercu-
losis (MDR-TB) will require a change to their antiret-
roviral regimen during MDR-TB treatment. The effect 
of this antiretroviral change on HIV viral load (HIVVL) 
among people with HIV who survive MDR-TB is un-
known.
Results: Among 531 people with HIV and MDR-TB, 
average age was 37.4 years, 271 (51.0%) were male, and 
259 (48.8%) took bedaquiline. Compared to those who 
did not take bedaquiline, those who did not experi-
ence an antiretroviral change due to taking bedaquiline 
(n=127) and those who were changed from efavirenz to 
a protease inhibitor due to bedaquiline use (n=22) were 
significantly less likely to have an undetectable HIVVL 
at the time of MDR-TB treatment outcome. Those who 
were changed from efavirenz to nevirapine due to be-
daquiline use (n=110) did not have significantly differ-
ent odds of an undetectable HIVVL than those who did 
not take bedaquiline. These significant associations re-
mained when controlling for the nurse case management 
intervention, age, sex, baseline HIVVL, and length of 
MDR-TB treatment.

Conclusions: Antiretroviral changes necessitated due to 
bedaquiline usage during MDR-TB treatment may neg-
atively impact HIV viral suppression. Changes to anti-
retroviral regimens during MDR-TB treatment should 
be made cautiously, and clinicians may wish to choose 
nevirapine over protease inhibitors in the absence of 
newer antiretroviral options.
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LB02-105-16 A randomised, active-control, 
open-label phase 2A trial evaluating 
the bactericidal activity, safety and 
pharmacokinetics of TBA-7371 in drug-
susceptible pulmonary TB 

D. Holtzman,1 A. Diacon,2 V. de Jager,2 R. Dawson,3 
K. Narunsky,3 T. Moloantoa,4 E. Venter,5 K. Stinson,1 
M. Levi,1 A. Anderson,1 E. Grekas,1 C. Wells,1 
1Bill & Melinda Gates Medical Research Institute, 
Clinical Development, Cambridge, United States of 
America, 2TASK, TASK Clinical Research Centre, Cape 
Town, South Africa, 3University of Cape Town Lung 
Institute, Centre for TB Research Innovation, Cape 
Town, South Africa, 4Perinatal HIV Research Unit, 
PHRU-Matlosana, Klerksdorp, South Africa, 5Aurum 
Institute, Clinical Research, Tshwane, South Africa. 
e-mail: david.holtzman@gatesmri.org

Background: TBA-7371 is an investigational compound 
with demonstrated activity in murine TB models and an 
acceptable safety and pharmacokinetic profile in Phase 
1 development.

Results: Among TBA-7371 doses, the greatest mean 
decline in CFU (log10CFU/ml/day) was observed in the 
100mg thrice daily cohort (−0.130) followed by the 
400mg daily cohort (−0.096), 100mg twice daily cohort 
(−0.086), 200mg daily cohort (−0.065), and 100mg daily 
cohort (−0.039) compared with HRZE (−0.203). 
Similar findings were seen in liquid culture and sputum 
LAM, but narrower differences were seen between co-
horts with sputum LAM, including HRZE.
≥1 adverse event (AE) occurred in 84% of TBA-7371 
and 73% of HRZE participants. Most AEs were mild 
(Grade 1/2) in severity. ≥1 AE was reported in all TBA-
7371 400mg daily participants; the incidence of Grade 
≥2 AEs was higher in this cohort (80%) compared to all 
other cohorts (20-40%).
BA was positively associated with higher TBA-7371 min-
imum concentrations (Cmin_ss) and exposures (AUC). Vi-
sual and cardiovascular AEs were associated with higher 
TBA-7371 maximum concentrations (Cmax).
Conclusions: TBA-7371 exhibited a dose-dependent in-
crease in BA measured by culture that was greatest with 
a fractionated daily dose of 300mg, which produced 
higher exposures and Cmin_ss. Overall, TBA-7371 dem-
onstrated an acceptable safety profile. The increased fre-
quency and severity of AEs and lower BA in the 400mg 
arm produced a less favorable risk-benefit profile for 
that dose. 
Future TBA-7371 development should focus on optimiz-
ing exposure and Cmin while minimizing Cmax, poten-
tially through a long-acting formulation, to best balance 
efficacy and safety.

Statistic

TBA-7371 
100mg Once 

Daily
(N=15)

TBA-7371 
100mg Twice 

Daily
(N=15)

TBA-7371 
200mg Once 

Daily
(N=15)

TBA-7371 
100mg Thrice 

Daily
(N=17)

TBA-7371 
400mg Once 

Daily
(N=15)

All TBA-7371
(N=77)

HRZE
(N=15)

Baseline log10CFU/mL
Mean log10CFU/mL 

(SD) [N]
6.05

(1.71) [15]
6.19

(1.21) [13]
6.49

(1.05) [14]
6.62

(0.67) [17]
6.46

(1.11) [15] -- 6.20
(0.69) [15]

Bactericidal Activity (BA) 
Solid Culture

∆ log10CFU /ml/day 
(90% CI)

[n]

-0.039
(-0.074, -0.005) 

[15]

-0.086
(-0.12, -0.049) 

[13]

-0.065
(-0.10, -0.029) 

[14]

-0.13
(-0.16, -0.098) 

[17]

-0.096
(-0.13, -0.061) 

[15]
-- -0.20

(-0.24, -0.17) [15]

BA Liquid Culture 
(Mycobacterial Growth 
Indicator Tube [MGIT])

∆ Time to positivity (TTP) 
(hrs)/day
(90% CI)

[n]

2.33
(0.53, 4.14) [15]

4.14
(2.2, 6.09) [13]

3.25
(1.43, 5.07) [15]

5.55
(3.80, 7.29) [16]

3.77
(1.97, 5.57) [15] --

13.88
(12.07, 15.68) 

[15]

BA Sputum LAM 
Concentration

∆ log10LAM concentration 
pg/ml/day
(90% CI)

[n]

-0.082
(-0.11, -0.056) 

[15]

-0.096
(-0.12, -0.067) 

[13]

-0.090
(-0.12, -0.063) 

[15]

-0.11
(-0.14, -0.089) 

[17]

-0.095
(-0.12, -0.068) 

[15]
--

-0.099
(-0.13, -0.073) 

[15]

Any AE % (n/N) 73% (11/15) 93% (14/15) 87% (13/15) 71% (12/15) 100% (15/15) 84% (65/77) 73% (11/15)

Grade 1 and 2 AEs % (n/N) 73% (11/15) 87% (13/15) 80% (12/15) 59% (10/17) 100% (15/15) 79% (61/77) 53% (8/15)

Day 14 Cmax Mean ng/mL (%CV) 5,171 (27%) 5,342 (16%) 8,848 (15%) 6,683 (26%) 16,015 (16%) -- --

Day 14 AUC0-24 Mean h*ng/mL (%CV) 37,869 (27%) 63,840 (28%) 71,415 (27%) 92,007 (26%) 141,533 (20%) -- --

Day 14 Cmin_ss Mean ng/mL (%CV) 187 (67%) 1,010 (53%) 356 (110%) 1,534 (44%) 694 (92%) -- --

LB02-105-16 Table
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LB02-106-16 The effectiveness of  
levofloxacin for the treatment of latent  
TB infection among household contacts  
of patients with multidrug-resistant TB:  
The VQUIN MDR Trial 
G.J. Fox,1,2,3 V.N. Nguyen,4 C.B. Nguyen,5 
T.A. Nguyen,6 B.H. Nguyen,7,8 F. Garden,9 
A. Benedetti,10,11 M. Behr,11 S.M. Graham,12 
B.J. Marais,13 D. Menzies,11 G.B. Marks,9,14 
1The University of Sydney, Faculty of Medicine and 
Health, Sydney, Australia, 2Woolcock Institute of Medical 
Research, Respiratory and Environmental Epidemiology 
Group, Sydney, Australia, 3Sydney Local Health District, 
Royal Prince Alfred Hospital, Sydney, Australia, 4University 
of Medicine and Pharmacy, Vietnam National University, 
Lung Department, Hanoi, Viet Nam, 5Woolcock Institute 
of Medical Research Vietnam, Clinical Trials Group, 
Ho Chi Minh City, Viet Nam, 6Woolcock Institute of 
Medical Research Vietnam, Hanoi Office, Hanoi, Viet 
Nam, 7National Lung Hospital, Ba Dinh, Hanoi, Viet 
Nam, 8Vietnam National Tuberculosis Program, Ba Dinh, 
Hanoi, Viet Nam, 9University of New South Wales, Faculty 
of Medicine, Sydney, Australia, 10McGill University, 
Department of Epidemiology, Biostatistics & Occupational 
Health, Montreal, Canada, 11McGill University, Department 
of Medicine, Montreal, Canada, 12University of Melbourne, 
Department of Paediatrics, Melbourne, Australia, 13The 
University of Sydney, University of Sydney Infectious 
Diseases Institute (Sydney ID), Sydney, Australia, 
14International Union Against Tuberculosis and Lung 
Disease, Union Headquarters, Paris, France. 
e-mail: greg.fox@sydney.edu.au

Background: Prevention of drug-resistant TB is a lead-
ing global health priority. However, clinical trials evalu-
ating the effectiveness of treating drug-resistant ‘latent 
tuberculosis infection’ (LTBI) to prevent disease pro-
gression are lacking.
Results: Between March 2016 and August 2019, 3,928 
contacts were screened for LTBI. Prior to randomisa-
tion, 53 (1.3%) cases of co-prevalent confirmed TB were 
detected. 
In total, 2,041 contacts met eligibility criteria, and 
were randomised to levofloxacin (n=1023) or pla-
cebo (n=1018). Their median age was 40 (IQR 28-52) 
years and HIV infection affected 8 (0.4%) people. The 
30-month follow-up visit was attended by 1,998 (97.4%) 
participants. 
Treatment was completed by 717 (70.1%) people given 
levofloxacin and 861 (84.6%) given placebo. The inci-
dence of bacteriologically-confirmed TB was 6 (0.6%) 
in the levofloxacin group and 11 (1.1%) in the placebo 
group (incidence rate ratio 0.51; 95% CI 0.18 – 1.47, 
p=0.21). 
Grade 3-5 adverse events occurred in 27 of 960 (2.8%) 
people taking at least one dose of levofloxacin and 18 
of 962 (1.9%) people taking placebo. No acquired resis-
tance to M. tuberculosis was observed among incident 
cases.

Intention to treat population Levofloxacin Placebo Incidence rate 
(vs placebo) p-value

Number of participants 1023 1018 -- --

Completed 30 months follow up 992 (96.9%) 996 
(97.8%) -- --

Total person-years of follow-up 2521 2518 -- --

Number of incident TB cases to 
30 months

Bacteriologically-confirmed TB 6 (0.6%) 11 (1.1%) 0.51 (0.18,1.47) 0.21

Clinically diagnosed TB 1 (0.1%) 2 (0.2%) not estimated --

Bacteriologically or clinically-
diagnosed 7 (0.7%) 13 (1.3%) 0.52 (0.20, 1.37) 0.19

Conclusions: The TB incidence rate was reduced among 
contacts in the levofloxacin group. However, the effect 
estimate was not statistically significant, with the confi-
dence interval crossing the null. Levofloxacin was well-
tolerated among adults and children.

LB02-107-16 Efficacy and safety of 
levofloxacin preventive therapy in child  
and adolescent household contacts of 
multidrug-resistant TB: the TB-CHAMP 
double-blind placebo-controlled, cluster 
randomised trial 
A.C. Hesseling,1 T. Duong,2 S. Purchase,1 H. Schaaf,1 
N. Martinson,3 L. Fairlie,4 S. Staples,5 F. Conradie,6 
C. McGowan,2 D. Gibb,2 J.A. Seddon,1 1Stellenbosch 
University, Desmond Tutu TB Centre, Department of 
Paediatrics and Child Health, Cape Town, South Africa, 
2University College London, Clinical Trials Unit at UCL, 
London, United Kingdom of Great Britain and Northern 
Ireland, 3University of Witwatersrand, Perinatal HIV 
Research Unit, Johannesburg, South Africa, 
4University of Witwatersrand, Shandukani, Research 
Centre, Wits Health Research Institute, Johannesburg, 
South Africa, 5THINK, Research, Durban, South Africa, 
6University of Witwatersrand, Isanga Lethembo 
Research Unit, Gqeberha, South Africa. 
e-mail: annekeh@sun.ac.za

Background: Multidrug-resistant (MDR) tuberculosis 
(TB), caused by Mycobacterium tuberculosis (Mtb) re-
sistant to rifampicin and isoniazid, threatens global TB 
control. Approximately 2 million children are infected 
with MDR-Mtb, with about 30,000 progressing to dis-
ease annually. 
There is currently no evidence from randomised-con-
trolled trials on TB preventive treatment in people ex-
posed to MDR-TB.
Results: 922 participants from 497 households were ran-
domly assigned to receive levofloxacin (n=453) or pla-
cebo (n=469); 90% were <5 years, 27% with evidence 
of Mtb infection, 2% HIV-positive. 
Five (1.1%) in the levofloxacin and 12 (2.6%) in the pla-
cebo arms developed TB (hazard ratio, respectively [HR] 
0.44; 95% confidence interval[CI] 0.15-1.25; p=0.121); 
Figure. 
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In the pre-specified sensitivity analysis of incident TB 
based on site-adjudication, 4 (0.9%) children in the le-
vofloxacin and 13 (2.8%) in the placebo arms developed 
TB. Four levofloxacin-arm participants vs. 8 placebo-
arm participants developed grade ≥3 adverse events at 
least possibly related to study drug (HR 0.52; 95% CI 
0.16-1.71; p=0.285). Only one child developed tendon-
itis (grade 2, levofloxacin-arm), resolving after stopping 
drug.

Figure.

Conclusions: There was a strong trend for levofloxacin 
efficacy in preventing TB in children/adolescents with 
household MDR-TB exposure. Levofloxacin was safe. 
This trial informs the evidence-base for MDR-TB pre-
ventive treatment.

LB02-108-16 TB-PRACTECAL clinical trial: 
BPaLM, BPaLC and BPaL 24 week, all-oral 
regimens for rifampicin-resistant TB:  
Final outcomes at 24, 48, 72 and 108 weeks 
post-randomisation 

C. Berry,1 K. Fielding,2 E. Kazounis,3 M. Dodds,2 
B.-T. Nyang’wa,3 1Médecins Sans Frontières, Public Health 
Department, London, Australia, 2London School of Hygiene 
& Tropical Medicine, Medical Statistics, London, United 
Kingdom of Great Britain and Northern Ireland, 3Médecins 
Sans Frontières, Public Health Department, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: Catherine.berry@london.msf.org

Background: TB-PRACTECAL showed that a BPaLM 
regimen was superior to standard of care (SoC), and 
BPaL/BPaLC regimens were also effective at the 72-week 
primary endpoint. 
Follow-up continued to 108-weeks. Optimal follow-up 
duration for 24-week regimens has not been established. 
We present final outcomes at 24-, 48-, 72- and 108-weeks 
post-randomisation.
Results: BPaLM had 8%, 9%, 12%, 14% unfavourable 
outcomes by week 24, 48, 72 and 108 respectively, BPaLC 
had 10%, 15%, 24%, 24%, BPaL had 10%, 13%, 14%, 
22% and the SoC had 31%, 41%, 47%. 
The risk differences to SoC were consistent at all time-
points. Unfavourable outcome proportions increased 
over time, the largest change was in BPaL between week 
72 and 108, mostly due to loss to follow-up (1-7%). At 
108-weeks, 46.7% in SoC vs. 13.9% in BPaLM had un-
favourable outcomes with an effect estimate of -32.8%, 
similar to 72-weeks. 
For investigational arms, there was one additional recur-
rence over this period (9 versus 10). In contrast, by week-
48, only 3/10 recurrences had been observed.

n (miTT population) BPaLM
(n=138)

BPaLC
(n=115)

BPaL
(n=111)

week 24 week 48* week 72 week 108 week 24 week 48* week 72 week 108 week 24 week 48* week 72 week 108

unfavourable 
proportion 8.0% 8.80% 11.70% 13.90% 10.40% 14.80% 23.50% 24.40% 9.90% 12.60% 13.50% 21.60%

Risk difference 
(96.6% CI) ¥

-23.4% 
(-32.2% to 

-14.7%)

-29.9% 
(-39.4% to 

-20.5%)

-29.2% 
(-39.4% to 

-19.0%)

-32.8% 
(-42.6% to 

-22.9%)

-20.7% (-30.0 
% to -11.4%)

-23.9% 
(-34.3% to 
-13.5%)

-16.5% 
(-27.3% to 

-5.7%)

-21.4% 
(-32.5% to 
-10.4%)

-21.3% 
(-30.6% to 
-12.1%)

-26.1% 
(-36.3% to 
-15.8%)

-26.9% 
(-36.9% to 
-16.9%)

-23.8% 
(-34.9% to 
-12.6%)

Reasons for 
unfavourable 
outcome

deaths 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.9%) 1 (0.9%) 0 (0%) 1 (0.9%) 1 (0.9%) 2 (1.8%)

early discontinuation 11 (8.0%) 11 (8.0%) 11 (8.0%) 12 (8.8%) 11 (9.6%) 11 (9.6%) 11 (9.6%) 11(9.6%) 11 (9.9%) 11 (9.9%) 11 (9.9%) 11 (9.9%)

treatment failure 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (0.9%) 1 (0.9%) 1 (0.9%) 1 (0.9%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

loss to follow-up** N/A 1 (0.7%) 4 (2.9%) 6 (4.4%) N/A 4 (3.5%) 9 (7.8%) 10 (8.7%) N/A 0 (0%) 0 (0%) 7 (6.3%)

recurrence** N/A 0 (0%) 1 (0.7%) 1 (0.7%) N/A 1 (0.9%) 5 (4.4%) 5 (4.4%) N/A 2 (1.8%) 3 (2.7%) 4 (3.6%)

¥ CI=2-sided 96.6% CI for BPaLM, 95% for BPaLC/BPaL
*Recurrence was the only planned outcome at week-48
**Loss to follow-up and recurrence not possible at week-24

LB02-108-16 Table. Unfavourable outcomes in investigational regimens (death, treatment discontinuation, 
treatment failure, loss to follow-up, recurrence) at 24,48,72 and 108-weeks. 
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Conclusions: BPaLM, BPaLC and BPaL showed consis-
tent effect estimates versus SoC at all measured time-
points. Lost to follow-up between week-72 and week-
108 changed with only infrequent additional recur-
rences. 72-weeks post-randomisation appears to be the 
optimal follow-up to detect recurrences in BPaL-based 
24-week regimens.

LB02-109-16 Pharmacokinetic predictors  
of hepatotoxicity in the HIRIF trial for  
drug-susceptible TB 

E. Yang,1 P. Van Brantegem,1 M.B. Brooks,2 
D. Vargas Vásquez,3 E. Sánchez Garavito,4 
R.I. Calderón,5 C.A. Peloquin,6 L. Lecca,7,8 R.M. Savic,1,9 
G.R. Davies,10,11 C.D. Mitnick,8,12,13 G.E. Velásquez,9,14 
1University of California, San Francisco, Department of 
Bioengineering and Therapeutic Sciences, San Francisco, 
United States of America, 2Boston University School of 
Public Health, Department of Global Health, Boston, United 
States of America, 3Hospital Nacional Hipólito Unanue, 
Pneumology Service, Lima, Peru, 4Hospital Nacional Sergio 
Bernales, Pneumology Service, Lima, Peru, 5Partners In 
Health/Socios En Salud Sucursal Peru, SES Laboratory, 
Lima, Peru, 6University of Florida, College of Pharmacy and 
Emerging Pathogens Institute, Gainesville, United States of 
America, 7Partners In Health/Socios En Salud Sucursal Peru, 
SES General Management, Lima, Peru, 8Harvard Medical 
School, Department of Global Health and Social Medicine, 
Boston, United States of America, 9University of California, 
San Francisco, UCSF Center for Tuberculosis, San Francisco, 
United States of America, 10University of Liverpool, Institute 
of Infection and Global Health, Liverpool, United Kingdom 
of Great Britain and Northern Ireland, 11University of 
Liverpool, Institute of Translational Medicine, Liverpool, 
United Kingdom of Great Britain and Northern Ireland, 
12Brigham and Women’s Hospital, Division of Global Health 
Equity, Boston, United States of America, 13Partners In 
Health, Clinical Department, Boston, United States of 
America, 14University of California, San Francisco, Division 
of HIV, Infectious Diseases, and Global Medicine, San 
Francisco, United States of America. 
e-mail: eunsol.yang@ucsf.edu

Background: Hepatotoxicity is frequent in the standard-
of-care regimen for drug-susceptible tuberculosis, yet the 
association of each component drug with hepatotoxicity 
has not been fully characterized. The Phase 2B rifampin 
dose-ranging trial, HIRIF (NCT01408914), showed 
the potential of higher rifampin doses to shorten 
standard therapy without added toxicity. We leveraged 
the HIRIF trial to inform the association between the 
hepatotoxicity and the pharmacokinetics of rifampin 
and its companion drugs in standard therapy.
Results: Among 168 participants with available 
pharmacokinetic data, neither rifampin dose nor 
exposure was associated with the risk of grade 2+ 
ALT or AST elevation. Higher pyrazinamide exposure 
(hazard ratio [HR] 1.85 for every AUC0-6h 50 mg*h/L 
increase), higher isoniazid exposure (HR 1.35 for every 

AUC0-6h 5 mg*h/L increase), and among a subset with 
known N-acetyl transferase 2 (NAT2) phenotypes, 
slow NAT2 acetylator status (HR 9.32 relative to fast 
NAT2 acetylator status, n=90) were associated with 
grade 2+ ALT or AST elevation in univariable analysis. 
In multivariable analysis, only pyrazinamide exposure 
was significantly associated with grade 2+ ALT or AST 
elevation.

Predictors Patient, n Event, n Univariable 
HR (95% CI)

Multivariable 
HR (95% CI)

Rifampin AUC0-6h

(for every 50 h*mg/L) 168 39 1.07 
(0.58 - 1.96) -

Pyrazinamide AUC0-6h

(for every 50 h*mg/L) 168 39 1.85 
(1.23 - 2.81)

1.85 
(1.23 - 2.81)

Isoniazid AUC0-6h

(for every 5 h*mg/L) 168 39 1.35 
(1.04 - 1.76) -

Rifampin 15 mg/kg/day
(relative to 10 mg/kg/day)

60
(vs. 60)

16
(vs. 16)

0.99 
(0.49 – 1.97) -

Rifampin 20 mg/kg/day
(relative to 10 mg/kg/day)

60
(vs. 60)

14
(vs. 16)

0.84 
(0.41 – 1.71) -

NAT2 intermediate acetylator
(relative to NAT2 fast acetylator)

42
(vs. 16)

9
(vs. 1)

3.63 
(0.46 – 28.62) -

NAT2 slow acetylator
(relative to NAT2 fast acetylator)

32
(vs. 16)

14
(vs. 1)

9.32 
(1.22 – 70.92) -

Abbreviation: ALT, alanine transaminase; AST, aspartate transaminase; HR, hazard ratio; 
CI, confidence interval; AUC0-6h, area under the concentration-time curve from 0 to 6 
hours; NAT2, N-acetyl transferase 2.

Table 1. Cox proportional hazards analysis of  grade 
2 or higher ALT or AST elevation among HIRIF trial 
participants treated for drug-susceptible tuberculosis.

Conclusions: While higher exposures to pyrazinamide 
and isoniazid and slow NAT2 acetylator status were 
associated with increased hepatotoxicity, only pyrazin-
amide exposure was associated when considering these 
variables together. Rifampin exposure as achieved by 
doses of up to 20 mg/kg/day was not associated with 
hepatotoxicity in standard therapy, confirming previous 
findings of the HIRIF trial. 
Our work provides valuable insights into the hepatotox-
icity of the standard-of-care regimen for drug-suscepti-
ble tuberculosis.
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LB02-110-16 Clofazimine  
pharmacokinetics and safety in children  
with rifampicin-resistant TB 

J.A. Hughes,1 B. Solans,2 A.J. Garcia-Prats,1 E. Nortier,1 
H. Draper,1 M. Palmer,1 I. Courtney,1 H. Schaaf,1 
J. Nielsen,3 R. Savic,2 A.C. Hesseling,1 1Stellenbosch 
University, Desmond Tutu TB Centre, Paediatrics and Child 
Health, Cape Town, South Africa, 2University California San 
Franciso, Department of Bioengineering and Therapeutic 
Sciences, San Francisco, Spain, 3New York University, 
Pediatrics, New York, United States of America. 
e-mail: hughes@sun.ac.za

Background: Clofazimine is a critical drug for the man-
agement of rifampicin-resistant tuberculosis (RR-TB). 
Current clofazimine dosing guidelines are largely based 
on expert opinion, with limited data on optimal paedi-
atric dosing and safety.
Results: Twenty children were enrolled (median age 6 
years; IQR 1.6-14.4; 6 male; 2 with HIV). A two-com-
partment model successfully described the data, with 
allometric scaling of clearances and volumes by weight. 
No other covariates were identified. The median AUC 
was >25% higher than the adult target in children 
across weight categories (Figure 1). There was one grade 
3 adverse event (transaminitis) possibly related to clo-
fazimine. There were 14 instances of QTcF ≥ 460ms and 
< 480ms in 6 participants; 5 were taking ≥1 concomitant 
QTcF prolonging drugs; there was no QTcF >480ms. 
Pharmacokinetic-QTcF modeling showed a significant 
linear relationship with an increase of 0.02ms for every 
μg/mL of clofazimine with no effect of concomitant QT-
prolonging drugs.

Figure 1. Area-under-the-concentration curve for 
clofazimine in children by weight group.

Conclusions: Current WHO-recommended clofazimine 
doses in children resulted in higher-than-expected ex-
posures above target values, with a linear relationship 
between clofazimine exposure and QTcF at these doses. 
Lower clofazimine doses should urgently be evaluated 
in children.

LB02-111-16 Memory T-cell composition 
contributes to lineage-specific host 
susceptibility to M. tuberculosis 
F.-C. Hsu,1 C.-C. Huang,1,2 R.I. Calderón,3,4 
J. Jimenez,3 L. Lecca,1,3 A. Nathan,5,6,7,8,9 
L. Rumker,5,6,7,8,9 Z. Zhang,1,2 S. Raychaudhuri,5,6,7,8,9 
M.B. Murray,1,2 1Harvard Medical School, Department 
of Global Health and Social Medicine, Boston, United 
States of America, 2Brigham and Women’s Hospital 
and Harvard Medical School, Division of Global Health 
Equity, Department of Medicine, Boston, United States of 
America, 3Socios en Salud Sucursal Peru, Socios en Salud 
Sucursal Peru, Lima, Peru, 4Universidad Nacional Federico 
Villarreal, Grupo de Investigación en Bioquímica y Biología 
Sintética, Lima, Peru, 5Brigham and Women’s Hospital and 
Harvard Medical School, Center for Data Sciences, Boston, 
United States of America, 6Brigham and Women’s Hospital 
and Harvard Medical School, Division of Rheumatology, 
Inflammation, and Immunity, Department of Medicine, 
Boston, United States of America, 7Brigham and Women’s 
Hospital and Harvard Medical School, Division of Genetics, 
Department of Medicine, Boston, United States of 
America, 8Broad Institute of MIT and Harvard, Program 
in Medical and Population Genetics, Cambridge, United 
States of America, 9Harvard Medical School, Department of 
Biomedical Informatics, Boston, United States of America. 
e-mail: fangchi_hsu@hms.harvard.edu

Background: Numerous studies show that host T cell-
state composition affect susceptibility to TB and ge-
nome-to-genome studies suggest that the possibility of 
interaction between host and pathogen variation. 
We previously showed that interindividual differences in 
T-cell state abundance were associated with TB disease 
progression and that these differences likely represented 
intrinsic host immunity. 
Here, we sought to determine whether human T-cell 
profiles underlie differential host susceptibility to spe-
cific Mtb lineages.
Results: Eleven (9.2%) former TB patients were infected 
with lineage 2, and 109 (90.8%) with lineage 4. Vd2 T 
cells were more abundant in the L2 than the L4 hosts 
(3.9% versus 1.4%, p-value < 0.0001). MASC analysis 
showed that Vd2 T cells were also expanded in the L2 
patients (L2 versus L4; OR, 2.17; 95% CI, 1.41–3.34; 
Bonferroni adjusted p-value = 0.02).
Conclusions: Vd2 T-cell subpopulation abundance was 
higher in patients who had recovered from L2 infec-
tions compared to L4 infections. Previous studies have 
reported that Vd2 T-cells contribute to protective im-
munity and cytokine production against Mtb infection. 
The activation of Vd2 T-cells inhibits regulatory T-cells 
and mediates immune cell migration via IL-17 produc-
tion during Mtb infection. The observation suggests 
that host T-cell composition is associated with specific 
Mtb lineages. 
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LB02-112-16 Differentially culturable  
tubercle bacilli quantified in sputum samples 
are associated with unfavourable treatment 
outcomes 

M. Barer,1 J. Decker,1 G. Mukamolova,1 1University 
of Leicester, Respiratory Sciences, Leicester, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: mrb19@leicester.ac.uk

Background: DCMtb do not form colonies on standard 
solid media but can be detected in extensively diluted 
liquid cultures, particularly those supplemented with 
M. tuberculosis culture filtrates (CFs) containing resus-
citation promoting factors and other mediators. 
We and others have shown that DCMtb frequently dom-
inate bacillary populations in sputum and it has been 
suggested that their abundance provides a measure of 
bacillary persistence. If so, DCMtb quantification has 
potential to predict treatment outcomes and we address 
this question here.
Results: MPN and CFU determinations showed mod-
est differentiation between favourable and unfavour-
able outcomes. However, the Resuscitation Index (RI, 
Log10MPN- Log10CFU) clearly identified the unfavour-
able group in samples from 4 (p<0.005) and 8 (p<0.05) 
weeks. 
Taking an RI threshold of 1.5 at 4 weeks gave an odds 
ratio of 12:1 for unfavourable outcome while an RI 
>1.55 at 8 weeks gave an odds ratio of 28:1.
Conclusions: In this retrospective study, detection of 
DCMtb in sputum collected at 4 and 8 weeks of treat-
ment identified individuals who subsequently had unfa-
vourable treatment outcomes. 
Though technically demanding and time consuming, 
these results from 40 individuals provide evidence that 
outcomes can be predicted early in treatment and incen-
tive to discover more amenable biomarkers that can in-
form both treatment and clinical trial management.



Late-breaker presentations S625

LATE BREAKER PRESENTATIONS 
FRIDAy  
17 NOVEMBER 2023

LB03 The RIT/JATA student late-breaker 
session on lung health 

LB03-113-17 Smoking induces cellular  
ageing and over production of reactive 
oxygen species in oral mucosal cells 

U. Abbas,1,2 B. Imdad,2 Z.A. Soomro,3 
1Aga Khan University, Pathology and Laboratory 
Medicine, Karachi, Pakistan, 2Dow University of Health 
Sciences, Physiology, Karachi, Pakistan, 3District Health 
Office, Public Health, Badin, Pakistan. 
e-mail: uzair110@yahoo.com

Background: The World Health Organization (WHO) 
estimates a 21% prevalence rate of smoking across the 
world that leads to about 6 million deaths per annum 
globally. Chemical components in cigarette smoke have 
been proven to cause over production of Reactive Oxy-
gen Species (ROS). ROS in turn, alters the cell physiol-
ogy which can lead to multiple oral and pulmonary pa-
thologies. 
We aimed to investigate the impact of smoking on the 
levels of ROS and its effects on cellular aging in oral mu-
cosal cells. 
Results: Smokers had higher percentage of ROS as com-
pared to non-smokers (p value < 0.001). There was also 
over-expression of CYR61 gene as compared to non-
smokers (p value= 0.001). While comparing ROS and 
cellular aging between young smokers and old smokers, 
surprisingly we found significantly higher % of ROS 
and up regulation of CYR61 gene expression in young 
smokers as compared to old smokers (p value 0.001 and 
<0.0001 respectively).

Figure 1. Comparison of  ROS.

Figure 2. Comparison of  telomere.

Conclusions: Smoking induces higher amount of ROS 
and cellular aging in oral mucosal cells. In young smok-
ers, ROS and cellular aging were higher as compared 
to old smokers. This is alarming and might be leading 
cause of oral pathologies in the smoker.

LB03-114-17 Phylogenetic analysis of  
the first documented outbreak of  
SARS-CoV-2 variant XBB.1.16 in Botswana 

C. Baker,1 J. Sebastian,2 L. Yniguez,1 
P. Ramatlho,3 D. Otukile,3 T. Ookame,4 
M. Mbulawa,5 S. Moyo,6 M. Kesamang,7 S. Niemann,8 
S. Shin,1 C. Modongo,9 1University of California, Irvine, 
Sue and Bill Gross School of Nursing, Irvine, United States 
of America, 2University of California, Irvine, Department 
of Statistics, Irvine, United States of America, 3Victus 
Global Botswana Organisation, Laboratory, Gaborone, 
Botswana, 4Botswana Ministry of Health, Greater 
Gaborone District Health Management Team, Gaborone, 
Botswana, 5Botswana Ministry of Health, Health Laboratory 
Services, Gaborone, Botswana, 6Botswana Harvard AIDS 
Institute Partnership, Research Laboratory, Gaborone, 
Botswana, 7Botswana Institute for Technology Research 
and Innovation, Nanomaterials, Gaborone, Botswana, 
8Forschungszentrum Borstel, Molecular Mycobacteriology, 
Borstel, Germany, 9Victus Global Botswana Organisation, 
Research, Gaborone, Botswana. 
e-mail: bakercr@uci.edu

Background: A recent outbreak of SARS-CoV-2 vari-
ant XBB.1.16 was identified in Botswana involving eight 
people with a common exposure, including one with 
recent travel to Germany and Tanzania. We used phy-
logenetic analysis to determine whether this outbreak 
occurred due to introduction by the person who traveled 
or existing community transmission.
Results: A total of 538 sequences were included in the 
time-scaled contextual tree, including eight outbreak 
sequences sampled on May 16 and 17. The most recent 
common ancestor (MRCA) of the outbreak samples was 
an internal node estimated at April 29 (confidence in-
terval April 14 – May 12), and the nearest contextual 
sequences were from Canada, South Korea, the USA and 
India. Bayesian analysis of eight outbreak sequences 
identified the source as the individual with recent travel 
in 0.4% of sampled trees, and an unsampled individual 
in 90% of trees. BEAST2 analysis resulted in a similar 
estimate of time to MRCA as the contextual tree.
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Conclusions: Our analysis suggests the outbreak was 
not likely due to introduction from the person with re-
cent travel. Instead, that person may have acquired in-
fection locally from an unsampled individual. 
It is unclear when this variant entered the country. Limi-
tations of this analysis include high uncertainty in the 
timed phylogeny, and limited sequence data from the 
broader community in Botswana.

LB03-115-17 Travel distance to  
rifampicin-resistant TB (RR-TB) treatment 
and its impact on loss to follow-up: the 
importance of continued RR-TB treatment 
decentralisation in South Africa 

K.C. McNabb,1 A. Bergman,1 N. Mthimkhulu,1 
K. Lowensen,1 A. Gole,1 C. Budhathoki,1 N. Perrin,1 
J.E. Farley,1 1Johns Hopkins University School of Nursing, 
Center for Infectious Disease and Nursing Innovation, 
Baltimore, United States of America. 
e-mail: kmcnabb2@jh.edu

Background: Incomplete rifampicin-resistant TB (RR-
TB) treatment may lead to increased drug resistance and 
further transmission of RR-TB. Understanding why pa-
tients are lost from care is essential for TB control. 
This analysis examines the impact of travel distance to 
RR-TB treatment on loss to follow-up (LTFU), which 
has yet to be analyzed within South Africa (SA).
Results: Among 1444 participants, 75.7% successfully 
completed treatment and 24.3% were LTFU. The sam-
ple was 57.3% male, 54.9% unemployed, with 73.7% 
living with HIV. The median age was 35 (IQR:29-43) 
years and 71.9% had not completed secondary school. 
The overall median travel distance was 40.41km 
(IQR:16.78-62.57), with the median travel distances 
for individual treatment sites ranging from 12.50km 
(IQR:8.31-21.24) to 87.89km (IQR:62.57-103.81). 
A travel distance of greater than 40km increased odds 
of LTFU by 49% when adjusting for HIV status, age, 
gender, education level, rural residence, and treatment 
site, which were all significantly associated with LTFU 
in the final model (See Table 1).

Final Multivariable Model1

OR 95% CI p-value

≥40km from Treatment 1.49 (1.105, 2.016) 0.009

Rural Residence 0.67 (0.472, 0.971) 0.034

Age 0.97 (0.967, 0.990) 0.000

Male Sex 1.62 (1.251, 2.122) 0.000

Living with HIV 1.50 (1.116, 2.025) 0.007

Completed Secondary School 0.68 (0.509, 0.922) 0.013
1Analysis also controls for treatment site 

Table 1. Odds of  LTFU (N=1444).

Conclusions: Long travel distance to RR-TB treatment 
increases odds of LTFU. Factors behind this relationship 
may include transit cost or increased travel time. Despite 
past treatment decentralization efforts, interventions 
that bring RR-TB treatment closer to patients are still 
needed.

LB03-116-17 Cost-effectiveness analysis of 
implementing medication monitors and 
differentiated care approach in South Africa 

R. Mukora,1,2 R. Pelusa,1 N. Maraba,1 C. Orrell,3,4 
L. Jennings,3,4 P. Naidoo,5 K. Velen,1 K.L. Fielding,6 
D. Dowdy,7 S. Sweeney,6 S. Charalambous,1,2 
1The Aurum Institute, Implementation Research 
Division, Johannesburg, South Africa, 2University of 
Witwatersrand, The School of Public Health, 
Johannesburg, South Africa, 3University of Cape Town, 
Department of Medicine and Institute of Infectious Disease 
and Molecular Medicine, Cape Town, South Africa, 
4Desmond Tutu Health Foundation, DTHF, Cape Town, 
South Africa, 5Public Health Management, Consultant, 
Cape Town, South Africa, 6London School of Hygiene & 
Tropical Medicine, TB Centre, London, United Kingdom 
of Great Britain and Northern Ireland, 7Johns Hopkins 
Bloomberg School of Public Health, Department of 
Epidemiology, Baltimore, United States of America. 
e-mail: rmukora@auruminstitute.org

Background: Digital Adherence Technologies (DATs), 
with a Differentiated Care Approach (DCA), may im-
prove adherence to tuberculosis (TB) treatment. Within 
the TB Monitoring and Adherence Endpoints pragmatic 
cluster-randomised trial, we evaluated the cost-effective-
ness of using the Wisepill evriMED 1000 device (medi-
cation monitor) to inform a DCA involving text mes-
sages, phone calls and home visits in three provinces of 
South Africa.
Results: With 1278 PWTB in the intervention arm and 
1306 PWTB in the control arm, effectiveness was 81% 
and 50.8% in the intervention and control arms re-
spectively. The total cost per patient treated for TB was 
$114.28-$206.32 (intervention) and $100.21-$155.73 
(control), resulting in a societal incremental cost of 
$21.73. Sensitivity analysis showed a decrease in pro-
vider costs when the device was re-used three times at 
intervention clinics with incremental costs to the provid-
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er reducing from $35.93-$55.36 to $21.73-41.17. Patient 
costs were $49.33-$124.39 per patient (intervention) and 
$73.25-$146.76 per patient (control) with indirect costs 
(foregone income) contributing to a large proportion of 
total costs at one intervention (66.2%) and two control 
(61.6% and 77.4%) clinics. The ICER was $64.35.
Conclusions: The cost of achieving an additional adher-
ent PWTB was estimated at $64.35. Medication moni-
tors and DCA can be considered a cost-effective option 
for scale-up if we negotiate a lower cost for monitors 
with manufacturers and ensure re-use of the devices, 
helping reduce provider costs.

LB03-117-17 Finding the missing TB cases in 
Nigeria: Has community active case-finding 
helped in child TB diagnosis? Insights from 
Abia State, Nigeria 

A. Ajogwu,1 O. Ejim,2 E. Ugwu,3 J. Ilozumba,2 
S. Wuhan,4 U. Ajegbo,5 O. Okorie,6 S. Adomi,1 
1Ahmadu Bello University, Epidemiology, Zaria, Nigeria, 
2Caritas Nigeria, GF PPM TB, FCT, Abuja, Nigeria, 
3Liverpool School of Tropical Medicine, Liverpool, Clinical 
Sciences, Liverpool, Nigeria, 4Tri Mandiri Sakti Bengkulu 
College of Health Sciences, Health Sciences, Bengkulu, 
Indonesia, 5World Health Organization, Monitoring and 
Evaluation, Enugu, Nigeria, 6Abia Sate TB, Leprosy and 
Bruli Ulcer Control Program, Programs, Abia, Nigeria. 
e-mail: iamarinzechukwu@gmail.com

Background: In Nigeria, Tuberculosis treatment cover-
age has increased from 30% to 40%. Despite these im-
provements, the proportion of TB Notification among 
children has remained at 7%. A significant proportion 
of children with TB miss out on care. This age group (0-
14 yrs) has the lowest recorded number of incidences no-
tified in Nigeria according to the 2022 TB report while 
Abia state child TB proportion has remained at less than 
3% according to the National TB Program reports.
Results: 1583 (0-4 yrs) and 2667 (5-14 yrs) children were 
reached in the intervention. 230 (0-4 yrs) and 572 (5-14 
yrs) children were TB presumptive, representing 15% 

and 21% presumptive TB yield. 7 (0-4 yrs) and 29 (5-14 
yrs) children were diagnosed with TB and started on TB 
treatment, representing 3% TB yield (0-4 yrs) and 5% 
(5-14 yrs) respectively. A total of 36 children (0-14 years) 
were started on TB treatment, representing a 4.45% 
yield in Child TB Notification.

Conclusions: Community TB Prevention themed- inter-
ventions are efficient for Active Case finding especially 
for children age 0-14 yrs who are not able to present at 
the hospitals or health facilities without their caregivers.

LB03-118-17 Case fatality among people  
with TB in a private sector treatment  
support programme in Bihar, India, during 
the first year of the COVID-19 pandemic 

L. Faust,1 A. Ranjan,2 N. Jha,2 M. Pai,1 S. Huddart,3 
1McGill University, Epidemiology, Biostatistics and 
Occupational Health, Montreal, Canada, 2World Health 
Partners, Patna Office, Patna, India, 3University of California 
San Francisco, Division of Pulmonary and Critical Care 
Medicine, San Francisco, United States of America. 
e-mail: lena.faust@mail.mcgill.ca

Background: Due to COVID-19-related disruptions to 
TB programs, India has seen the largest drop in TB case 
notifications of any country globally. In the context of 
these disruptions, progress towards global and national 
TB elimination goals has been set back, making it ur-
gent to assess case fatality among people diagnosed with 
TB during the pandemic.

Gauteng KwaZulu-Natal Western Cape Average cost Average cost Total Total

Site 19 Site 09 Site 517 Site 518 Site 521 Site 525 Incremental 
difference

Intervention Control Intervention Control Intervention Control Intervention Control Intervention Control
Study population 1 278 1 306
Provider cost 81.93 39.28 66.39 8.97 64.95 26.96 71.09 25.07
Patient cost 124.39 102.89 75.99 146.76 49.33 73.25 83.24 107.63
Societal cost 206.32 142.17 142.38 155.73 114.28 100.21 154.33 132.70 197 229.54 173 306.97 23 922.57
Effectiveness 
(patients ≥80% 
adherence)

1 035.18 663.45 371.73

Incremental cost-
effectiveness ratio 
(ICER)
(Δ Costs/Δ Effects)

64.35

LB03-116-17 Table 1: Incremental cost-effectiveness ratio (ICER) of  using an electronic monitor (Wisepill) and 
differentiated care approach.
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Results: Of our random sample of 4,000 patients, 
n=2,962 (74.1%) answered the follow-up call. IPS-
weighted in-treatment case fatality was 6.07% (95%CI: 
5.22-6.93%). IPS-weighted post-treatment case fatal-
ity was 1.27% (95%CI: 0.79-1.79). These estimates 
were lower than pre-pandemic estimates (p=0.036 and 
p=<0.001 for in-treatment and post-treatment case fa-
tality respectively). 
Only age was a significant predictor of case fatality in 
both the weighted and unweighted models, with older 
individuals more likely to die (weighted model HR: 1.03, 
95%CI: 1.02-1.05). Patients residing outside of their 
PPSA enrolment district had significantly higher case fa-
tality in the unweighted model (HR: 1.50, 95%CI: 1.05-
2.13), but not in the weighted model.
Conclusions: Although not higher than pre-pandemic 
estimates, the observed case fatality in this private sec-
tor cohort of people treated for TB during COVID-19 in 
Bihar, India is above the level needed to reach the 2025 
and 2030 End TB Strategy targets for reductions in TB 
deaths, underlining the extent of pandemic-related set-
backs to TB elimination.

LB03-119-17 Brief tobacco cessation  
advice for persons with TB in Thailand 

W. Pornkijworrakul,1 S. Preechawong,1 1Chulalongkorn 
University, Faculty of Nursing, Bangkok, Thailand. 
e-mail: lyn31142@gmail.com

Background: Pulmonary tuberculosis and smoking con-
tinue to be crucial health issues in Thailand. This study 
aimed to compare the outcome of a brief tobacco cessa-
tion intervention and conventional nursing care among 
persons with pulmonary tuberculosis.
Results: At a two-month follow-up, the proportion of 
the participants reporting the seven-day point preva-
lence abstinence was significantly higher in the experi-
ment group than in the control group (40.0 percent vs 
10.0 percent; p<0.05). The number of cigarettes per 
day decreased from 14.40 ± 6.57 and 13.93 ± 6.82 at the 
baseline to 3.50 ± 3.61 and 10.60 ± 5.93 at the end of the 
study in the experimental and control groups, respec-
tively.
Conclusions: This brief tobacco cessation intervention 
had a promising outcome regarding smoking abstinence 
and smoking reduction. A long-term assessment of ab-
stinence and continuing support are recommended.

LB04 The Union/CDC late-breaker on  
TB (epidemiology and programmatic) 

LB04-120-17 Increasing TB case detection 
through active case-finding and intensified 
case-finding in Rajshahi, Bangladesh 

A. Nazneen,1 S.H.A. Jubayer,1 A. Hossain,1 
S. Kabir,1 S. Naher,1 A. Rahman,2 S. Choudhury,3 
S.M.I. Mohsin,3 P. Daru,1 S. Banu,1 1icddr,b, Infectious 
Diseases Division, Dhaka, Bangladesh, 2National 
Tuberculosis Control Programme, MBDC (TBC & Admin), 
Dhaka, Bangladesh, 3USAID Bangladesh, Office of 
Population, Health, and Nutrition, Dhaka, Bangladesh. 
e-mail: arifa.nazneen@icddrb.org

Background: Despite multisectoral approaches to com-
bat tuberculosis (TB), Bangladesh still misses 19% TB 
cases annually. Active Case Finding (ACF) and Intensi-
fied Case Finding (ICF) are recommended for early de-
tection of TB in high TB-burden countries. USAID’s 
Alliance for Combating TB in Bangladesh (ACTB) Ac-
tivity initiated ACF and ICF activities to increase TB de-
tection in Rajshahi, Bangladesh.
Results: Between October ’22 - March ’23, from activ-
ity sites, ACTB screened 16,06,039 individuals for TB. 
39,209 (2%) TB presumptive were identified, and 33,209 
(87%) were tested. Ultimately, 3,364 people were diag-
nosed with TB (Table-1) and 99.9% were enrolled for 
treatment. TB positivity rate was high (1,138/6597, 
17%) at tertiary and secondary healthcare facilities. 

Indicators
Tertiary and 
Secondary 

facilities (%)

Primary/ 
Upazila 

facilities (%)

Community 
(%)

Total (%)

Persons screened for TB 2,85,687 9,66,189 3,54,163 16,06,039

TB presumptive identified 7,248 (3) 21,606 (2) 10,355 (3) 39,209 (2)

TB presumptive tested 6,597 (91) 18,913 (88) 8,501 (82) 34,011(87)

Total TB (all forms) identified 1,138 (17) 1,738 (9) 488 (6) 3,364 (10)

Pulmonary-Bacteriologically 
confirmed (B+)

817 (47) 259 (53) 1,453 (43)
1,454 (43)

Pulmonary-Clinically 
diagnosed (CD)

627 (36) 160 (33) 1,012 (30)
1,010 (30)

Extra-pulmonary (EP) 294 (17) 69 (14) 899 (27) 898 (27)

Persons with TB who started 
treatment 1,138 (100) 1,738 (100) 484 (99) 3,360 (100)

Table-1: ACF at Rajshahi Division (October 2022 to 
March 2023).

Over half (1,738, 51.7%) of early-stage TB were iden-
tified at primary healthcare facilities. Moreover, 488 
(14.4%) TB identified from community may have been 
undiagnosed without ACF. Among all identified TB, 
66% (2226/3364) were from primary healthcare facilities 
and communities. The combined approaches increased 
TB notification in the division. Post-ACTB intervention, 
national data (October ’22 - March ’23) of TB notifi-
cations (14,589) in Rajshahi increased, compared to the 
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same period in previous year (14,031). Detection in-
creased by 9% in January - March ’23 (7,614) compared 
to October - December ’22 (6,973).
Conclusions: Simultaneous implementation of commu-
nity-based ACF and facility-based ICF is effective for in-
creasing early TB detection and reducing transmission. 
TB in community may remain undiagnosed with ACF. 
High TB-burden countries in similar settings can initiate 
this comprehensive approach to achieve End TB targets.

LB04-121-17 Targeted active case-finding 
should be prioritised in settings with low 
notification rates: lesson learnt from TB  
case-finding among minorities in Cambodia 

M. Chry,1 K. Mom,2 S. Suong,1 S. Kheang,3 
H. Som,4 B. Heng,5 S.C. Choub,6 S. Tuot,7 1Cambodia 
Anti-Tuberculosis Association (CATA), TB Program, Phnom 
Penh, Cambodia, 2Cambodia Anti-Tuberculosis Association, 
Management, Phnom Penh, Cambodia, 3Health and Social 
Development, Management, Phnom Penh, Cambodia, 
4Health and Social Development, TB Program, Phnom 
Penh, Cambodia, 5Cambodian Health Committee, 
Management, Phnom Penh, Cambodia, 6KHANA 
Cambodia, Management, Phnom Penh, Cambodia, 
7KHANA Cambodia, Program, Phnom Penh, Cambodia. 
e-mail: rath@thecata.org.kh

Background: Cambodia’s estimated TB burden is ap-
proximately 52,000 cases, while the NTP reported 
30,017 notifications in 2019. It was demonstrated that 
there is still a large gap in case notifications (42%). 
Hard-to-reach minority communities mostly live with-
out seeking health care when they face health problems.
Results: Across three rural ODs, 28 communities were 
visited by the mobile ACF team on ACF days, resulting 
in a screening of 8,348 presumptive cases by CXR. 1,190 
(14%) were tested by GeneXpert, resulting in the detec-
tion of 214 Bac+. A total of 440 new TB cases in all 
forms were put on treatment. New TB case notifications 
increased by +370% during a semester of ACF com-
pared to the five-year trend of expected notifications. 
This translates into an estimated 321 TB patients being 
treated who would not have received care in the absence 
of the ACF intervention.
Conclusions: Hard-to-reach population groups are of-
ten unaware of the extent of the TB intervention in their 
communities and the potential for ACF. In settings with 
low notification rates, targeted ACF interventions such 
as this should be prioritized to reduce the pool of preva-
lent TB patients.

LB04-122-17 Initial experience of  
delamanid-containing regimen 
implementation under the National TB 
Elimination Programme in India 

R. Rao,1 M. Parmar,2 S. Chauhan,3 H. Solanki,3 
Y. Patel,4 N. Kumar,1 R. Ramachandran,2 
1Ministry of Health & Family Welfare, Government 
of India, Central TB Division, New Delhi, India, 2World 
Health Organization Country Office, TB, New Delhi, 
India, 3Office of the World Health Organization (WHO) 
Representative to India, WHO Country Office, TB, New 
Delhi, India, 4John Snow Institute, TB, India, India. 
e-mail: parmarm@who.int

Background: The landscape of drug-resistant tuberculo-
sis (TB) drug development has evolved over the past de-
cade. Delamanid (DLM) is one of the recently endorsed 
drugs recommended by World Health Organization 
(WHO) for multi drug resistant TB (MDR-TB) treat-
ment. In India, it was approved under the Conditional 
Access Programme of the National TB Elimination 
Program (NTEP) and was implemented in selected sites 
across the nation. We present the in-country early expe-
rience of the programmatic implementation of Delama-
nid for its efficacy and safety.
Results: A cohort of 462 DR-TB patients (Mean age 
21.7+12.3 years) were initiated on Delamanid contain-
ing 24 – 30 months treatment regimen. Around 68.8% 
and 67.2% of patients showed culture conversion at the 
end of 3rd and 6th month respectively. Treatment success 
rate was observed as 62%. 11.7% adverse events includ-
ing 92 deaths were reported. QTc prolongation was seen 
in 3.97% patients and only 2 patients required discon-
tinuation of DLM. Further, those with prolonged QTc 
intervals were receiving clofazimine which could also 
potentially cause prolongation. Loss to follow-up was 
observed as 7.8%.
Conclusions: Delamanid containing regimen under con-
ditional access programme in India has shown treatment 
success rate of 62% and death rate of 20%. Hence, In-
dia has mainstreamed Delamanid drug regimen under 
NTEP as group C drug as per WHO recommendation 
in longer oral regimen for MDR-TB.

LB04-123-17 Results of operational research 
of a modified, shorter, all-oral treatment 
regimen for drug-resistant TB in Tajikistan 

R. Nurov,1 A. Mahmadov,1 S. Azamova,1 
S. Orbelyan,2 D. Tchitchinadze,2 1National Centre 
for Protection of Population from Tuberculosis of 
Tajikistan, Management, Dushanbe, Tajikistan, 
2UNDP, HIV/TB Program, Dushanbe, Tajikistan. 
e-mail: rustaminur@mail.ru

Background: Main objective of the study was to deter-
mine the effectiveness of modified short-term all-oral 
regimen (mSTR) for rifampicin-resistant Tuberculosis 
(RRTB).
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Sub-objectives were to determine:
- incidence of serious adverse events and adverse events 
of special interest (AEs) of severity grade ≥ 3;
- timing of sputum culture conversion;
- emergence of drug resistance to mSTR components;
- frequency of relapses after mSTR within 12 months 
after successful treatment.
Results: 102 patients were enrolled during 01 Oct 2020 
– 30 Sept 2022: 82 patients cured, 11 completed treat-
ment (91.1% success rate), 4 failed, 3 died, 2 - lost for 
follow-up.

Figure. Treatment results of  the patients on mSTR in 
Tajikistan, 1 Oct, 2020 - 30 Sept, 2022.

19 AEs were observed, 18 of them were managed with 
treatment continuation, 1 resulted in treatment termina-
tion.
Among 74 initially culture-positive patients in 12 cases 
conversion occurred after 1st month, in 20 cases after 2nd 
month, in 42 cases after 3rd month.
Among patients with successful treatment 1 relapse oc-
curred during 12 months of observation.
In 3 cases additional resistance to fluoroquinolones was 
observed.
Conclusions: Based on positive results and safety profile, 
the National TB Program is expanding implementation 
of mSTR in Tajikistan.

LB04-124-17 A prospective cohort study  
of long-term outcomes among people with 
multidrug-resistant TB in Vietnam 

E.L. MacLean,1 N.Y. Pham,2 C.D. Pham,2 
C.B. Nguyen,3 T.-A. Nguyen,2,1 N.B. Hoa,4,5 
D.V. Luong,5,4 V.N. Nhung,6,7 G.B. Marks,8,2 
G.J. Fox,1,9 1University of Sydney, Faculty of Medicine 
and Health, Sydney, Australia, 2Woolcock Institute of 
Medical Research, Hanoi, Viet Nam, 3Woolcock 
Institute of Medical Research, Ho Chi Minh City, Viet 
Nam, 4Vietnam National Tuberculosis Programme, Hanoi, 
Viet Nam, 5National Lung Hospital, Hanoi, Viet Nam, 
6Vietnam University of Medicine & Pharmacy, Lung 
Department, Hanoi, Viet Nam, 7Vietnam Lung Association, 
Hanoi, Viet Nam, 8University of New South Wales, School 
of Clinical Medicine, Sydney, Australia, 9Woolcock 
Institute of Medical Research, Hanoi, Australia. 
e-mail::: emily.maclean@sydney.edu.au

Background: True rates of mortality and disease recur-
rence among people with multidrug-resistant (MDR-
TB) are likely underestimated due to patient loss to 
follow-up. We estimated long-term rates of TB recur-
rence and mortality among a cohort of people treated 
for MDR-TB in Vietnam.
Results: We reached 1410/1535 (91.9%) patients en-
rolled in VQUIN between March 2016 and August 2019. 
Follow-up was complete in 88.4% (1357/1535), with 
3.45% (53/1535) refusing. Median follow-up time since 
trial enrolment was 55.7 months (IQR: 45.1-68.1). 
The rate of treatment success (composite of complete 
and cure) for the index MDR-TB episode was 83.7% 
(95% CI: 81.6-85.5). MDR-TB reportedly recurred 
among 3.82% (46/1410) of patients. The rate of MDR-
TB recurrence was 7.44 (95% CI: 5.44-9.92) per 1000 
person-years. Since enrolment, 243/1410 (26.3%) index 
patients died. 
According to verbal autopsies, TB was the probable or 
confirmed cause of death in 39.5% (96/243) of index 
patients, with HIV leading to mycobacterial infection 
causing a further 7.00% (17/243) of deaths. Self-report-
ed positive COVID-19 test result was not associated 
with increased mortality risk.
Conclusions: Despite high rates of reported treatment 
success, MDR-TB survivors in Vietnam have high risks 
of disease recurrence and mortality. Further work to ad-
dress reversible factors associated with mortality and re-
currence are critical to reducing the burden of MDR-TB 
in Vietnam.
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LB04-125-17 Diagnostic and treatment delay 
among rifampicin-resistant TB patients in 
China: a multicentre observational study 

S. Ge,1 Z. Feng,1 F. Sun,1 W. Zhang,1 Y. Li,1 
1Huashan Hospital, Fudan University, Department 
of Infectious Diseases, Shanghai, China. 
e-mail: yoko9714@163.com

Background: Rifampicin-resistant tuberculosis (RR-
TB) patients experience complex diagnosis and treat-
ment processes. This study aims to measure the diag-
nostic and treatment delay of RR-TB patients in China 
and investigate the relevant factors.
Results: A total of 98 RR-TB patients were surveyed. 
The median (IQR) diagnosis and treatment delay was 
238 (80.8-430.5) days. Major delay occurred between TB 
diagnosis and identifying rifampicin resistance, with the 
median duration of 43 (3-161) days (Figure). Patients 
diagnosed with traditional drug susceptibility testing 
experienced a longer delay in identifying rifampicin re-
sistance than those diagnosed with molecular testing (72 
(45-153) vs 12 (1-166.2), p = 0.006).

Figure.

Ignoring the effect of the duration for drug susceptibil-
ity testing, delay in identifying rifampicin resistance still 
exists. More precisely, 55.5% (10/18) and 47.5% (38/80) 
of participants received RR-TB diagnosis more than 60 
or 14 days after their TB diagnosis in patients diagnosed 
with traditional drug susceptibility testing or molecu-
lar testing, respectively. Qualitatively, the most common 
reasons for this delay included the lack of awareness re-
garding drug susceptibility in presumptive TB, the ab-
sence of drug susceptibility testing capabilities, difficul-
ties in obtaining pathogenic samples, and the high cost 
of the assay.
Conclusions: Although molecular drug susceptibility 
testing has helped decrease the diagnosis delay for RR-
TB patients, delay in identifying rifampicin resistance in 
China remains longer than expected. Raising awareness 
and improving the availability and accessibility of drug 
susceptibility testing are needed.

LB04-126-17 Reducing TB care cascade  
losses in the private sector: the results  
of a pilot intervention in eThekwini,  
South Africa 

J. Boffa,1,2,3 B. Chibi,4 T. Mhlaba,5 M. Naidoo,6 
K. Lutchminarain,7,8 K. SweSwe Han,7,8 J. Chikovore,9 
W. Mapham,10 S. Moyo,11,12 1The Aurum Institute, 
TB Think Tank, Cape Town, South Africa, 
2Stellenbosch University, Division of Epidemiology and 
Biostatistics, Cape Town, South Africa, 3University of 
KwaZulu-Natal, Centre for Rural Health, Durban, South 
Africa, 4Human Sciences Research Council, Human and 
Social Capabilities Division, Pietermaritzburg, South 
Africa, 5University of KwaZulu-Natal, Public Health 
Medicine, Durban, South Africa, 6University of KwaZulu-
Natal, Family Medicine, Durban, South Africa, 7University 
of KwaZulu-Natal, Medical Microbiology, Durban, South 
Africa, 8National Health Laboratory Service, Medical 
Microbiology, Durban, South Africa, 9Human Sciences 
Research Council, Human and Social Capabilities Division, 
Durban, South Africa, 10Vula Mobile Medical Referral, 
Cape Town, South Africa, 11Human Sciences Research 
Council, Human and Social Capabilities Division, Cape 
Town, South Africa, 12University of Cape Town, Public 
Health Medicine, Cape Town, South Africa. 
e-mail: smoyo@hsrc.ac.za

Background: While TB is primarily addressed in South 
Africa’s public sector, recent evidence suggests TB may 
be missed or delayed in the private sector. We introduced 
a pilot project in a high-TB burden Health District to 
connect private General Practitioners (GPs) to free TB 
testing in the public sector. 
We aimed to 
i. Gauge GPs’ willingness to participate and; 
ii. Describe the patterns of TB diagnosed in the private 
sector.
Results: Half of approached GPs agreed to participate 
(158/313), 79.0% of whom underwent training (n=128) 
and 47.7% submitted specimens (n=61). Specimen yield 
and quality were high at 17.6% and 99.7%, respec-
tively. About half of specimens submitted were from 
men (52.0%) and a third from clients living with HIV 
(33.9%). 107 clients were diagnosed with TB, more than 
half of whom were men (60.7%) and about half were 
known to be living with HIV (48.5%). Three clients were 
diagnosed with drug-resistant TB (2.9%). One hundred 
people with TB were linked to treatment, nearly all in 
the public sector (97.2%) in an average of 2 days (IQR 
1-5). Two people with TB died before diagnosis by cul-
ture and six died during treatment.
Conclusions: The pilot was successful. One fifth (19.5%) 
of GPs submitted specimens without monetary incen-
tives and helped link 100 clients to TB treatment expedi-
tiously, suggesting a workable model for improving TB 
management in South Africa’s private sector.
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LB04-127-17 Prevalence of genital 
involvement and tubo-ovarian masses  
in pulmonary TB in adolescent girls 

S. Sharma,1 1National Institute of Tuberculosis and 
Respiratory Diseases, Paediatrics, New delhi, India. 
e-mail: sangeetasharma2000@gmail.com

Background: Pulmonary TB (PTB) is common in ado-
lescent girls and can cause involvement of genital or-
gans, later on can causing infertility. The study aims to 
show the prevalence of genital involvement and tubo-
ovarian masses in Pulmonary tuberculosis in an Adoles-
cent girls.
Results: Out of 280 PTB adolescent girls, 42 (15%) had 
ultrasonic abnormalities in the form of tubo-ovarian 
masses in 34 (80.95%) (bilateral in 22 (52.38%), right 
sided 8(19%) and left sided in 4 (9.5%) cases. Other ab-
normalities were hydrosalpinx in 12 (28.57%), bilateral 
in 7(16.6%) and unilateral in 5 (11.9%), thin endome-
trium in 34 (80.95%), endometrial fluid in 18(42.8%), 
endometrial calcification in 2 (4.7%), endometrial syn-
chiae in 4(9.5%), impaired endometrial vascularity in 12 
(28.57%), ascites in 6(14.2%) and peritoneal omental 
thickening in 4 (9.5%) cases. Menstrual blood was posi-
tive for PCR in 18 (42.8%) cases but didn’t show AFB on 
microscopy or culture in any case. 
Figure 1 shows findings (A) F18 FDG-PET/CT study 
showing large cystic mass (arrow) with mildly increased 
FDG uptake (B) adnexal mass (arrow) with no FDG up-
take. Subjects were treated with 6 months of ATT. USG 
and PET CT was normal in 38 patients (90.4%) but had 
persistent TO masses in 3 (7.14%) patients (without in-
crease of FDG uptake) and uterine synchiae in 2 (4.7%) 
patients.

Conclusions: There is a high involvement of genital or-
gans in pulmonary tuberculosis cases. Timely diagnosis 
and treatment can prevent permanent damage to genital 
organs thus can prevent future infertility.
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LB05-128-18 Durability of effectiveness of 
heterologous COVID-19 vaccine regimens:  
an analysis of national registration data  
from Thailand 

P. Kumwichar,1 V. Chongsuvivatwong,1 1Prince 
of Songkla University, Epidemiology Department, 
Faculty of Medicine, Songkhla, Thailand. 
e-mail: ponlagrit.k@psu.ac.th

Background: Investigations into the durability of CO-
VID-19 vaccine heterologous effectiveness have been 
primarily conducted in high-income countries. Limited 
evaluations of heterologous vaccine policies in lower- 
and middle-income countries (LMICs) are partly due to 
inadequate population databases. 
This study aimed to assess the durability of vaccine ef-
fectiveness (VE) for heterologous vaccine sequences 
(HVS) against severe and fatal COVID-19 in Thailand.
Results: The study involved 52,580,841 individuals, with 
approximately 32% and 29% having received two-dose 
and three-dose common HVSs, respectively. Two-dose 
HVSs provided around 50% VE against severe and fa-
tal COVID-19 for 2 months; however, the protection 
significantly declined over time. Three-dose HVSs sus-
tained over 50% VE against both outcomes for at least 
seven months. The CoronaVac/CoronaVac/ChAdOx1 
sequence demonstrated over 80% VE against both out-
comes, without evidence of VE waning from model 
projection. Its final monthly measured VEs (95% CI) 
against severe and fatal COVID-19, seven months af-
ter the last dose, were 82% (80.3%, 84.0%) and 86.3% 
(83.6%, 88.7%), respectively.
Conclusions: The evidence that three-dose HVSs pro-
vide high and durable protection against severe and fa-
tal COVID-19 should be taken into account as LMICs 
prepare for the next pandemic.

LB05-129-18 Impact of the COVID-19 
pandemic on incarceration and TB 
notification rates among individuals  
who are incarcerated in Europe and the 
Americas 

A. Zheng,1 L. Faust,2,3 J. Warren,4 L. Martinez,1 
1Boston University School of Public Health, 
Department of Epidemiology, Boston, United States 
of America, 2McGill University, Department of 
Epidemiology, Biostatistics and Occupational Health, 
Montréal, Canada, 3McGill University, McGill 
International TB Centre, Montréal, Canada, 
4Yale School of Public Health, Department of 
Biostatistics, New Haven, United States of America. 
e-mail: amyzheng@bu.edu

Background: The COVID-19 pandemic has led to major 
disruptions in diagnosis, treatment, and care for tuber-
culosis programs globally. However, the impact of the 
pandemic on incarceration and tuberculosis notification 
rates among people who are incarcerated, a high-risk, 
vulnerable group, is unknown.
Results: Of the 101 countries in European and PAHO 
region, 79 and 41 countries were included for incarcera-
tion and notification rate outcomes, respectively. In Eu-
rope, most countries reported lower incarceration and 
tuberculosis cases per 100,000 persons in 2020 (28/40 
and 17/19 countries) and 2021 (25/36 and 17/21 coun-
tries) than expected. The mean percent change between 
observed/predicted tuberculosis notification rates in 
2020 and 2021 was -37%. Whereas, in the Americas, 
trends in incarceration and tuberculosis rates in prisons 
were highly heterogeneous; 9 (53%) countries had re-
duced notification rates in prisons in 2020 while 8 (47%) 
had higher notification rates (Figure). 
The mean percent change between the observed/predict-
ed tuberculosis notifications rates for the Americas was 
-6% in 2020 but decreased to -16% in 2021. Countries in 
the Americas with elevated notification rates during the 
pandemic were more likely to be countries with a high 
tuberculosis burden in prisons (e.g., Haiti, Venezuela, 
Peru, Paraguay).
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Conclusions: Our findings suggest that the COVID-19 
pandemic has substantially impacted tuberculosis noti-
fication rates in prisons, with especially substantial de-
creases throughout Europe.

LB05-130-18 COVID-19 survivors-led 
intervention to increase vaccine uptake 
among female sex workers in Oyo State, 
Nigeria 

A. Adelekan,1 Y. Fatokunbo,1 T. Adetona,2 
1Blue Gate Research Institute, Department of Public 
Health and Biological Sciences, Ibadan, Nigeria, 
2Blue Gate Public Health Promotion Initiative, Health 
Promotion and Community Services, Ibadan, Nigeria. 
e-mail: ademola@bgri.org.ng

Background: Emerging evidence suggests that female 
sex workers (FSWs) face unique and profound risks 
from the COVID-19 pandemic. Most FSWs work with-
out personal protective equipment during this outbreak; 
even wearing a mask is not welcomed by their clients. 
This paper, therefore, presents the outcome of COV-
ID-19 survivors-led intervention to increase vaccine up-
take among FSWs in Oyo State, Nigeria.
Results: Participants’ with a good knowledge of CO-
VID-19 increased from 12.6% before the training to 
89.9% at the end of the training. At three months, 
34.9% of the participants went for vaccination, which 
increased to 67.1% at six months.
Conclusions: Survivors-led intervention is effective in in-
creasing sex workers’ knowledge of COVID and uptake 
of vaccine. Involving survivors to share their experiences 
with their peers could be encouraged to ensure the suc-
cess of similar programmes in the future.

LB05-131-18 Can social activities be used  
to promote uptake of COVID-19 vaccination 
among younger men who have sex with 
men in Oyo State, Nigeria? 

F. Yemisi,1 A. Adelekan,1 1Blue Gate Research 
Institute, Department of Public Health and Biological 
Sciences, Ibadan, Nigeria. 
e-mail: odunphaa@gmail.com

Background: The COVID-19 pandemic reinforces health 
inequities among vulnerable populations, including men 
who have sex with men. Younger Men Who Have Sex 
with Men (YMSM) may be more impacted by the eco-
nomic effects of COVID-19 and may be particularly vul-
nerable to reduced access to health services. This paper 
presents the outcome evaluation of social activities in 
promoting the uptake of COVID-19 vaccination among 
YMSM in Oyo State, Nigeria.
Results: Of 129 YMSM recruited for this intervention, 
9 (6.98) were lost to follow-up. Respondents’ mean age 
was 21.5 ± 2.2 years; 24.5% had completed secondary 
education, 43.6% were staying alone, and 12.9% had 

parents who were not alive. Only 9.6% of the partici-
pants had a good knowledge of COVID-19 at baseline, 
which increased to 72.2% at the endline. None (0.0%) 
of the participants reported at baseline that they had 
taken the COVID-19 vaccine; at endline, 68.1% report-
ed receiving it. Among these, only 58.5% showed evi-
dence of this vaccination.
Conclusions: Social activities are effective in promoting 
the uptake of COVID-19 vaccination among young men 
who have sex with men. 

LB05-132-18 Remote aerosol SARS-CoV-2 
transmission from clinical COVID patients to 
rodent sentinels 

V. Ueckermann,1 C. Roy,2 M. Barer,3 B. Fourie,4 
D. Cordier,5 R. Vincent,6 P. Jensen,7 T. van Reenen,8 
E. De Kock,9 O. Labuschagne,9 E. Nardell,10 
1Universtiy of Pretoria, Internal Medicine, Pretoria, 
South Africa, 2Tulane University, Center for Airborne 
Infection and Transmission Science, New Orleans, 
United States of America, 3Leicester University, 
Clinical Microbiology, Leicester, United Kingdom 
of Great Britain and Northern Ireland, 4University of 
Pretoria, Medical Microbiology, Pretoria, South Africa, 
5Retrasol, Internal Medicine, Pretoria, South Africa, 
6Mount Sinai, Medicine, New York, United States 
of America, 7Final Approach Inc, Airborne Infection 
and Control, Port Orange, United States of America, 
8CSIR, Indoor Airborne Contamination Control and 
Ventilation, Pretoria, South Africa, 9Retrasol, Clinical 
Research, Pretoria, South Africa, 10Harvard School of 
Medicine, Department of Global Health and Social 
Medicine, Boston, United States of America. 
e-mail: veronica.ueckermann@up.ac.za

Background: We performed studies investigating the fea-
sibility of a human to animal (H2A) model system, to 
test whether patient generated respiratory bioaerosols 
hold infective capacity when traversing long distance air-
borne transport, within the built environment.
Results: In this study, seven (7) COVID-positive patients 
spent a cumulative 409.5 in-residence hours in the ward 
during a 17-day period. Two hundred and sixteen pair-
housed golden Syrian hamsters (n=216) were exposed 
continuously to the ward ventilatory exhaust during this 
time. Analysis of available animal serum (n=146) col-
lected at study termination indicated anti-SARS-CoV-2 
IgG positivity (LOD 5.56 ng/ml) in over half (58.2%) of 
animals sampled.
Conclusions: Preliminary results support the concept of 
long-distance transport (>50 meters) of infectious viral 
bioaerosols generated from clinical patients remaining 
infective as evidenced by anti-SARS-CoV-2 antibodies in 
the rodent sentinels. 
These findings also promote the posit that remotely gen-
erated SARS-CoV-2-containing bioaerosols may mani-
fest as stochastically dictated disease induction rather 
than a deterministic threshold effect. 
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Further confirmatory studies are necessary to broaden 
our understanding of infection patterns in this idealized 
H2A transmission model system.

LB05-133-18 Lessons learnt from COVID-19 
modelling efforts for policy decision-making 
in lower- and middle-income countries 

J. Oliwa,1 C. Owek,2 J. Maluni,1 J. Jepkosgei,1 
J. Nzinga,3 1KEMRI_Wellcome Trust Research 
Programme, Health Services Research, Nairobi, Kenya, 
2Partners for Health in Development in Africa, 
Partners for Health, Nairobi, Kenya, 3KEMRI_Wellcome 
Trust Research Programme, Health Economics 
Research Unit, Nairobi, Kenya. 
e-mail: joliwa@kemri-wellcome.org

Background: The COVID-19 pandemic has had devas-
tating socio-economic effects. Mathematical modelling 
had a significant role in informing difficult trade-offs. 
There is little evidence on what approaches worked to 
guide policy decisions during the pandemic, especially 
in lower- and middle-income countries (LMICs). Guid-
ed by Graham’s knowledge-to-action framework, we 
sought to identify knowledge translation mechanisms, 
enabling factors, and the structures needed to ensure the 
successful translation of evidence to policy decisions for 
the pandemic and future emergencies
Results: We engaged with 147 researchers and 57 poli-
cymakers from 28 countries. We found the common 
knowledge translation mechanisms used during the 
pandemic included policy briefs, face-to-face debrief-
ings, and dashboards. Some of the reported enabling 
factors included existing relationships and open com-
munication between researchers and policymakers; trust 
and credibility of research institutions; stakeholder en-
gagement throughout especially in the co-production of 
policy questions; and embeddedness of the researchers 
in the policymaking space. Factors required to strength-
en knowledge translation included capacity building of 
modelling expertise and communication, improving on 
data infrastructure, sustained funding for modelling, 
and dedicated knowledge translation platforms.

Figure 1.

Conclusions: Our study provided a better understand-
ing of knowledge translation, especially in lower and 
middle-income countries in a global health crisis. 
The findings were instrumental in co-creating a frame-
work (Figure 1) that hopefully can be used in similar 
settings to guide evidence-based policy decision-making 
for future public health emergencies. 

LB05-134-18 Phone-based contacts and 
health outcomes in tele-case management 
for COVID-19 patients in Thailand: a 
retrospective cohort study 

K. Mathong,1 S. Jittimanee,2 K. Soontornmon,1 
S. Thananun,1 O. Kongruang,1 B. Pumipak,1 
P. Insook,3 O. Wongsathit,4 J. Poungdok,1 
S. Faungprachakorn,1 T. Thunyaphun,1 
T. Sueathong,1 1Institute for Urban Disease Control 
and Prevention, Department of Disease Control, 
Bangkok, Thailand, 2Chulalongkorn University, Faculty 
of Nursing, Pathumwan, Thailand, 3Ragamangala 
University of Technology Thanyaburi, Faculty of Nursing, 
Pathum Thani, Thailand, 4Division of AIDS and STI, 
Department of Disease Control, Bangkok, Thailand. 
e-mail: sirinapha.j@chula.ac.th

Background: During the COVID-19 pandemic, case 
management became essential for emergency response. It 
includes assessment, planning, care coordination, evalu-
ation, and advocacy for patients and their families, with 
effective communication between them and healthcare 
team being a key feature. 
However, some studies lacked details on communica-
tion during self-isolation, and few evaluated patient out-
comes when using phone calls or mobile applications. 

Table. Frequency of  phone-based contacts and their 
purpose, using ICD-10-TM, nursing intervention codes, 
2021 as a referential terminology for call categorization.
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This study aimed to assess phone-based contacts in the 
tele-case management for COVID-19 patients in Thai-
land and examine the association between disease sever-
ity and the health outcomes.
Results: Between 28 July 2021 and 31 October 2021, 
a total of 8,980 phone calls were made to all patients, 
primarily for symptom monitoring, noting that a single 
call might serve multiple purposes. In contrast, counsel-
ing and emotional support calls were less frequent. This 
study showed positive health outcomes with no deaths 
or complications during discharge. It also found a sta-
tistically significant association between disease severity 
and health outcomes (C = .075, p = .007).
Conclusions: Daily phone calls are important for com-
munication in tele-case management. However, counsel-
ing and emotional support should be given more empha-
sis and strengthened. Tele-case management proved to 
be a crucial strategy in ensuring patient safety across a 
diverse group with varying disease severity.
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TBS1B TB within the Global AMR fight: 
preventing drug resistance - Oral abstract 
presentations 

TBS1B-10 The PanACEA SUDOCU trial 
shows sutezolid is a safe and effective 
oxazolidinone 
N. Heinrich,1,2 C. Manyama,3 A. Liyoyo,4 
B. Mbeya,5 M. Sebe,6 L. Wildner,7 M. Hoelscher,8,9,10,11 
S. Elin,12,13 PanACEA consortium 1LMU University 
Hospital/PanACEA, Munich, Germany, 2German Center 
for Infection Research, Munich Partner Site, Munich, 
Germany, 3National Institute of Medical Research, 
Mbeya, United Republic of Tanzania, 4Kilimanjaro 
Clinical Research Institute, Moshi, United Republic of 
Tanzania, 5Ifakara Health Institute, Dar es Salaam, United 
Republic of Tanzania, 6The Aurum Institute, Johannesburg, 
South Africa, 7University College London, London, 
United Kingdom of Great Britain and Northern Ireland, 
8LMU University Hospital, Munich, Germany, 
9German Center for Infection Research, Munich, 
Germany, 10Fraunhofer Institute ITMP, Munich, Germany, 
11Unit Global Health, Helmholtz Zentrum München, 
Munich, Germany, 12Department of Pharmacy, 
Radboudumc Research Institute for Medical 
Innovation, Nijmegen, Netherlands, 13Department of 
Pharmacy, Uppsala University, Uppsala, Sweden.
e-mail: heinrich@lrz.uni-muenchen.de

Background: Linezolid, an oxazolidinone, is a critical 
component of current multi-drug resistant tuberculosis 
(MDR-TB) treatment, but with toxicity limiting wide-
spread use. Sutezolid is a novel oxazolidinone, with a 
hypothesized improved safety profile, only previously 
tested in humans in a 14-day monotherapy study.
Methods: The PanACEA Sutezolid Dose-Finding and 
Combination Evaluation (SUDOCU) study utilized a 
novel approach at defining the exposure-response rela-
tionship of a drug in a combination that would be us-
able in drug-sensitive (DS-)_ and MDR-TB, also allow-
ing the assessment of late toxicities. 
Participants with pulmonary DS-TB were randomised 
among five arms: no sutezolid, or sutezolid at doses of 
600mg once-daily, 1200mg once-daily, 600mg twice-dai-
ly or 800mg twice-daily, added to bedaquiline, delama-
nid and moxifloxacin at standard doses for 12 weeks. 
After study treatment, participants received isoniazid 
and rifampicin for a further 14 weeks. 
The primary efficacy endpoint was the slope of decline 
of bacterial load, measured by weekly MGIT TTP over 
12 weeks. Evaluation of safety outcomes included ox-
azolidinone-class toxicities myelosuppression and neu-
ropathy.

Results: 75 participants were enrolled in four sites in 
Tanzania and South Africa. No clinical neuropathy oc-
curred during study treatment. One potential event of 
myelosuppression was noted: a person with HIV devel-
oped neutropenia <500/μl with a possible etiology of 
benign ethnic neutropenia. One participant experienced 
hepatotoxicity requiring treatment interruption. Phar-
macokinetic-pharmacodynamic modelling, adjusting 
for baseline bacterial load and severity of lung damage, 
showed increased bacterial killing at higher sutezolid 
exposures (p=0.04), without an apparent ceiling. The 
effect was estimated to 11.9% faster decline in bacte-
rial load (95% confidence interval 0.5-26.8) at median 
sutezolid exposure, compared to no sutezolid.
Conclusions: In PanACEA SUDOCU, sutezolid given 
over 12 weeks at various doses showed no neuropathy 
nor myelosuppression, except one case of neutropenia 
with a possible alternative cause. Sutezolid improved 
bacterial killing when added to highly-potent backbone 
regimen.

TBS1B-15 Repurposing meropenem for TB 
and its role in the restoration of rifampicin 
activity for drug resistance 
C. Upton,1 V. de Jager,1 U. Simonsson,2 
L. Mockeliunas,2 J. Mostert,1 N. Gupte,3 
A. Diacon,1 K. Dooley,4 1TASK Applied Science, 
Science Office, Cape Town, South Africa, 
2Department of Pharmaceutical Biosciences, Uppsala 
University, Uppsala, Sweden, 3Johns Hopkins University 
School of Medicine, Baltimore, United States of America, 
4Vanderbilt University Medical Center, Department of 
Medicine, Nashville, United States of America. 
e-mail: dr.caryn@task.org.za

Meropenem, in combination with amoxicillin/clavula-
nate, has demonstrated activity against drug-sensitive 
TB in early bactericidal activity (EBA) trials. In vitro, 
meropenem appears to restore rifampicin sensitivity in 
rifampicin-resistant (RR) TB strains. To see if this is 
true in patients with RR-TB, we evaluated this uncon-
ventional treatment strategy in an EBA trial in which 
we compared meropenem with vs. without rifampicin 
(NCT03174184, COMRADE).
Participants with RR-TB were randomized 3:2 to me-
ropenem 2 g intravenously three times daily in combina-
tion with 500 mg/125 mg amoxicillin/clavulanate TID 
plus rifampicin 20 mg/kg once-daily (MeroAC+RIF) or 
MeroAC alone. Treatment was given for 14 days. Over-
night sputum samples were collected serially and ana-
lysed to determine the change in colony-forming units 
(log10CFU) and time to positivity (TTP) over 14 days. 
CFU-EBA0–14 and TTP-EBA0–14 were determined using 
a model-based approach. Safety assessments were per-
formed.
Of 52 participants enrolled at TASK in Cape Town, 14 
(9 in MeroAC+RIF, 5 in MeroAC) stopped treatment 
early. 11% of participants on MeroAC+RIF and 7% on 
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MeroAC experienced grade 3 adverse events. The most 
common side effect was nausea and vomiting. In the 
MeroAC+RIF arm, the median CFU-EBA0–14 (2.5th–
97.5th percentiles) was -1.33 log10CFU (-3.64 to 0.15) 
and TTP-EBA0–14 136.91 hours (26.34 - 565.63). In the 
MeroAC arm, the CFU-EBA0–14 count was -1.20 log10C-
FU (-2.66 to -0.05) and TTP-EBA0–14 114.85 hours (44.51 
- 332.79). No exposure-response relationship was found 
and no significant difference in treatment response was 
detected across arms (Figure). 
MeroAC is active against rifampicin-resistant TB, but 
dose-limiting toxicity and tolerability issues hamper its 
use. MeroAC failed to restore rifampicin activity against 
drug-resistant strains, contrary to findings in in vitro ex-
periments.

Figure.

Predicted individual CFU based on Bayes estimates of 
the final model. Lines show the median with a 95% con-
fidence interval (shaded area).

TBS1B-20 Sub-clinical drug-resistant TB 
missed by Xpert MTB/RIF in a rural South 
African community 
E.B. Wong,1,2 Y. Moosa,1,3,4 S. Moodley,1 T. Smit,1 
M.J. Siedner,1,5 T. Ndung’u,1,6,7 A. Grant,1,8 
W. Hanekom,1,7 1Africa Health Research Institute, 
Durban, South Africa, 2Division of Infectious Diseases, 
University of Alabama Birmingham, Birmingham, 
United States of America, 3KwaZulu Natal Research 
and Innovation Sequencing Platform (KRISP), Durban, 
South Africa, 4University of KwaZulu-Natal, Durban, 
South Africa, 5Division of Infectious Diseases, 
Massachusetts General Hospital, Boston, United States 
of America, 6HIV Pathogenesis Programme, University of 
KwaZulu-Natal, Durban, South Africa, 7Division of Infection 
and Immunity, University College London, London, United 
Kingdom of Great Britain and Northern Ireland, 8London 
School of Hygiene & Tropical Medicine, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: emilybethwong@gmail.com

Background: Subclinical tuberculosis (TB) comprises 
up to half of prevalent pulmonary TB globally. The rel-
evance of this to transmission of drug-resistant organ-
isms is unknown.
Methods: Between 2018-2020, we conducted a commu-
nity-based survey to characterize infectious and non-
communicable diseases in a health and demographic 
surveillance area in rural KwaZulu-Natal, South Africa. 
For participants who reported any of the four WHO TB 
screening symptoms or had any chest x-ray abnormality, 
we collected sputum for Xpert MTB/RIF Ultra (Xpert), 
MGIT liquid culture (MGIT) and phenotypic drug sen-
sitivity.

Figure 1.

Findings: Among 18,041 screened individuals, 174 (1.0%) 
had newly diagnosed microbiologically-confirmed TB, 
defined as either Xpert or MGIT positive sputum. Of 
these 82% (143/174) were asymptomatic according to 
the WHO 4 symptom screen and were defined as sub-
clinical TB. Compared to people with symptomatic 
TB, those with subclinical TB had a similar Xpert cycle 
threshold (median 27.9 vs 28, p=0.8) and similar days 
to MGIT positivity (16.4 vs 15.3, p=0.8). Of those with 
microbiologically-confirmed TB, 10% (18/174, Figure 1, 
left) had phenotypic drug resistance with no difference 



TBSCIENCE 2023 Oral Abstracts S639

by symptom status (6.5% of symptomatic TB vs. 11% 
of subclinical TB, p=0.4). Of the 18 drug-resistant iso-
lates characterized (Figure 1, right), 88.9% (16/18) were 
from subclinical TB, 50% (9/18) were multi-drug resis-
tant (MDR) and 11.1% (2/18) were pre-extensive resis-
tant (pre-XDR). 13/18 (72.2%) had phenotypic evidence 
of rifampin resistance, but only 3/13 (23.1%) of these 
were identified by Xpert.
Conclusions: Individuals with subclinical, microbiolog-
ically-confirmed TB had similar bacterial burden and 
frequency of drug resistance as those with symptomatic 
TB. Eighty percent of rifampin-resistant strains were 
found in people with subclinical TB and three-quarters 
of these were “missed” by Xpert test. These findings 
highlight a substantial reservoir of drug-resistant TB 
that is unlikely to be detected by current, passive case-
finding strategies.

TBS1B-25 Moxifloxacin  
pharmacokinetic/pharmacodynamic  
studies indicate critical parameters in the 
hollow-fibre system for TB are currently 
overlooked 
D. Aguilar-Ayala,1 F. Sanz-García,1 
M.S. Rabodoarivelo,1 R. Bailo,1 B.O. Susanto,2 
M.R. Eveque-Mourroux,3 N. Willand,3 
U.S.H. Simonsson,2 S. Ramón-García,1,4,5 A. Lucía,1,4 
1University of Zaragoza, Zaragoza, Spain, 2Uppsala 
University, Uppsala, Sweden, 3Univ. Lille, Inserm, Institut 
Pasteur de Lille, Lille, France, 4Spanish Network for 
Research on Respiratory Diseases (CIBERES), Carlos III 
Health Institute, Madrid, Spain, 5Research & Development 
Agency of Aragón (ARAID) Foundation, Zaragoza, Spain. 
e-mail: ainhoalq@unizar.es

The Hollow-Fiber system for Tuberculosis (HFS-TB) 
is a preclinical in vitro pharmacokinetic/pharmacody-
namic (PKPD) tool qualified by the European Medicines 
Agency to underpin the anti-TB drug development. Bac-
teria growing in a bioreactor are subjected to different 
concentration-time exposures of drug(s) or drug combi-
nations by mimicking their PK profiles. Preclinical data 
feed in silico mathematical modelling to efficiently in-
form Phase II/III clinical trial designs.
Despite advantages and potential benefits that HFS-TB 
could offer to public health stakeholders, this method-
ology is quite novel and no comprehensive recommen-
dations, standard procedures or mandatory quality 
controls are established in the field. As such, reported 
studies provide insufficient data for intra-laboratory re-
producibility, thereby omitting key parameters that may 
impact recommendations.
In this work, aiming to understand the impact of key 
HFS-TB parameters, we mimicked the PK profile of a 
moxifloxacin oral single dose of 400 mg QD and as-
sessed: (i) bacterial growth dynamics of different strains 
in several medium composition, and (ii) drug compat-
ibility with different types of cartridges.

Bacterial growth dynamics significantly varied in the 
different conditions tested (type of cartridge, growth 
media, etc…), with bacterial adaptation times impact-
ing on antimicrobial activity. Monitoring of actual PK 
profiles in the extra-capillary space (ECS), where bac-
teria reside, was critical to depict PKPD relationships. 
Evidence showed a lag time between moxifloxacin was 
infused in the HFS and the desired concentration was 
reached in the central compartment and the cartridge’s 
ECS; concentration at the ECS is related to the com-
patibility of the drug to the fibers of the cartridge and 
hardly reported.
Our data draw attention on multiple aspects of HFS-
TB experiments that are currently overlooked and advise 
critical parameters that should be considered for future 
analysis of new drugs or combinations.
This work has received support from the Innovative 
Medicines Initiatives 2 Joint Undertaking (grant No 
853989).

TBS2D Correlates of protection as a guide 
to novel vaccine design and host-directed 
therapy - Oral abstract presentations 

TBS2D-10 Functional heterogeneity of  
M. tuberculosis-specific-CD4 T-cells revealed 
by single-cell RNA-seq according to infection 
outcomes 
M. Cerrone,1,2,3 K. Wilkinson,1,3 E. du Bruyn,3 D. Barber,4 
A. Coussens,5,3 C. Riou,3,6 R.J. Wilkinson,1,2,3 1The Francis 
Crick Institute, London, United Kingdom of Great Britain 
and Northern Ireland, 2Department of Infectious Diseases, 
Imperial College London, London, United Kingdom of 
Great Britain and Northern Ireland, 3Wellcome Centre for 
Infectious Disease Research in Africa, Institute of Infectious 
Diseases and Molecular Medicine, University of Cape 
Town, Cape Town, South Africa, 4T Lymphocyte Biology 
Section, Laboratory of Parasitic Diseases, National Institute 
of Allergy and Infectious Diseases, National Institutes of 
Health, Bethesda, MD, United States of America, 5Infectious 
Diseases and Immune Defence Division, Walter and Eliza 
Hall Institute of Medical Research, Parkville, Australia, 
6Division of Medical Virology, Department of Pathology, 
University of Cape Town, Cape Town, South Africa. 
e-mail: cerronm@crick.ac.uk

Background: There is a growing body of evidence in-
dicating that control of Mycobacterium tuberculosis 
(Mtb) by CD4 T-cells involves mechanisms in addition 
to IFN-γ production.
Objectives: We aimed to assess the full spectrum of 
Mtb-specific-CD4 T-cells in individuals controlling Mtb 
compared to those who developed symptomatic tuber-
culosis (TB).



S640 TBSCIENCE 2023 Oral Abstracts

Methods: Following PBMC stimulation with Mtb anti-
gen pool, single-cell transcriptomic analysis on FACS-
sorted Mtb-specific-CD4 T-cells (CD154+CD69+) was 
compared between three infection outcomes: 
1. Symptomatic TB patients, 
2. QuantiFERON (QFT)-positive Mtb-sensitized indi-
viduals, 
3. TB “resistors” who were persistently QFT-negative 
TB household contacts with no parenchymal lesions on 
PET/CT scan .
Results: scRNA-seq analysis of 24,279 Mtb-specific-
CD4 cells identified eight distinct T-cell subpopulations, 
with varying distribution across the three infection out-
comes. Gene expression analysis showed that only a 
small proportion of cells exhibited high levels of Th1-
related transcripts, traditionally associated with protec-
tive immunity (IFN-g, IL-2). 
This IFN-g cluster was characterized by elevated expres-
sion of effector function and chemokine- transcripts in-
cluding GM-CSF, CCL20, GZMB, CCL3, CCL4. 
The remaining clusters encompassed the majority of 
Mtb-specific-T cells, with clusters enriched for Th2-as-
sociated transcripts (IL-4, IL-13, IL-5 – cluster 3, great-
er in QTF-positive), genes encoding for chemokines 
(CCL3, CXCL8 – cluster 7, only present in resistors) or 
metallothionines (MT1E, MT1X, MT1G – cluster 6, 
enriched in TB). 
Finally, TNFSF8 expression (encoding CD153, a TNF 
superfamily molecule with proposed to control Mtb) 
was higher in the IFN-γ cluster.
Conclusions: The Mtb-specific CD4 T-cell population is 
heterogenous and varies across different outcomes of in-
fection, with the majority of subpopulations not exhib-
iting the characteristics of Th1 cells. The expression of 
genes encoding for chemokines and cytokines suggests a 
possible role for Mtb-specific-CD4 cells in immune cell 
differentiation and recruitment following TB exposure. 
Differential analysis of gene (and protein) expression 
amongst different groups will deconvolute T cell subsets 
contributing to TB protection.

TBS2D-15 Interferon-γ-independent  
markers of M. tuberculosis exposure among 
male South African gold miners 
L. Davies,1 M. Smith,2 D. Cizmeci,1 E. Layton,2 
C. Stein,3 H. Boom,3 T. Hawn,2 R. Wallis,4 
G. Churchyard,4 S. Fortune,5 G. Alter,1 C. Seshadri,2 
HETU Study team 1Ragon Institute, Cambridge, 
United States of America, 2Univ Washington School of 
Medicine, Seattle, United States of America, 3Case 
Western Reserve University School of Medicine, Cleveland, 
United States of America, 4The Aurum Institute, 
Johannesburg, South Africa, 5Harvard TH Chan School of 
Public Health, Boston, United States of America. 
e-mail: rwallis@auruminstitute.org

Background: The prevalence of tuberculosis among men 
who work in the gold mines of South Africa is among 
the highest in the world, but a fraction of miners dem-
onstrate consistently negative results upon tuberculin 
skin testing (TST) and IFN-γ release assay (IGRA). We 
hypothesized that these “resisters” (RSTRs) may display 
unconventional immune signatures of exposure to M. 
tuberculosis (Mtb).
Methods: In a cohort of RSTRs and matched controls 
with latent TB infection (LTBI), we profiled the func-
tional breadth of Mtb antigen-specific T cell and anti-
body responses using multi-parameter flow cytometry 
and systems serology, respectively.
Findings: RSTRs and LTBI controls both exhibited 
IFN-γ independent T-cell and IgG antibody responses 
to Mtb-specific antigens ESAT-6 and CFP-10. Antigen-
specific antibody Fc galactosylation and sialylation were 
higher among RSTRs (RCA and SNA, respectively, in 
figure above). In a combined T-cell and antibody analy-
sis, Mtb lysate-stimulated TNF secretion by T cells cor-
related positively with levels of purified protein deriva-
tive-specific IgG. A multivariate model of the combined 
data was able to differentiate RSTR and LTBI subjects.

Interpretation: IFN-γ independent immune signatures of 
exposure to Mtb, which are not detected by approved clin-
ical diagnostics, are readily detectable in an occupational 
cohort uniquely characterized by intense and long-term 
infection pressure. Further, TNF may mediate a coordi-
nated response between Mtb-specific T-cells and B-cells.
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TBS2D-20 Evaluation of tyrosine kinase 
inhibitor use for host-directed TB therapy 
accounting for human and mycobacterial 
variations 
L.D. Tientcheu,1,2,3 N. Top,1 O. Jobe,1 B.G. Kotanmi,1 
A. Rachow,4 K. Velen,5 J. Sutherland,1,2 
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United Kingdom of Great Britain and Northern Ireland, 
10Department of Pathology and Laboratory Medicine, 
Emory University, Atlanta, United States of America. 
e-mail: Leopold.Tientcheu@lshtm.ac.uk

Adjunctive host-directed therapy (HDT) is a new ap-
proach to reducing tuberculosis (TB) treatment length 
via stimulating host-mediated bacteria-killing mecha-
nisms and/or reducing immunopathology. However, 
multiple challenges hampering successful strategies in-
clude response variations of the recipient human popu-
lation and Mycobacterium tuberculosis (Mtb) complex 
(MTBC) lineage diversity causing TB. 
Our project aims to understand how host and bacte-
ria diversity influences response to tyrosine kinase in-
hibitors (TKI) to inform the selection and evaluation of 
HDT accounting for these diversities.
Monocytes were positively selected from venous blood 
from 114 TB patients three months post-standard anti-
TB treatment in The Gambia. Overnight rested mono-
cytes were infected with fluorescently-labelled clini-
cal isolates of Mtb-lineage2, Mtb-lineage4, M. bovis, 
and West Africa dominant Mycobacterium africanum 
(Maf)-lineage5 and Maf-lineage6 at MOI 1 in the pres-
ence or absence of TKIs imatinib, gefitinib or erlotinib. 
Bacterial abundance was quantified by measuring fluo-
rescence over seven days. Day 7 supernatant was col-

lected for Luminex quantification of 48 cytokines/che-
mokines/growth factors. We defined controllers as those 
with decreasing bacteria load and responders as those 
with lower bacterial fluorescence in TKI-treated com-
pared to untreated over time. We regressed their asso-
ciation with demographic, clinical and microbiological 
parameters using a mixed-effect model in R.
There were 65% controllers, with Mtb-lineage2 (73%) 
being the most and Maf-lineag6 (60.4%) least con-
trolled bacteria. Responders had a slight age-dependent 
increase in Maf-lineage6 control OR 1.04(1 – 1.08), 
p=0.04. TKI, with a relatively lower responders per-
centage among controllers, had the highest rate of re-
sponders in the non-controllers group. We identified a 
characteristic cytokines signature associated with TKI 
responders across MTBC lineages.
TKI-induced bacteria control varies according to recipi-
ent patients, and the response was lower for Maf lineag-
es endemic in West Africa. HDT implementation should 
account for regional diversity. The cytokines and chemo-
kines associated with TKI response could be developed 
as biomarkers of TB response to HDT treatment.

TBS2D-25 In vitro selection,  
identification and in silico characterisation  
of M. tuberculosis epitopes binding to  
HLA-E peptide-binding groove for the  
design of a new multi-epitope TB vaccine 
N. Masondo,1 T. Chiliza,1 1University of 
KwaZulu-Natal, Durban, South Africa. 
e-mail: Nkanyezimasondo19@gmail.com

Mycobacterium tuberculosis (Mtb) is the causative 
agent of tuberculosis (TB), which is the number one 
killer of people living with HIV-1. Despite the availabil-
ity of BCG vaccine and being able to provide protection 
to children against pulmonary TB, its protective efficacy 
to people living with HIV-1 is still lacking. Interestingly, 
HLA-E is resistant to HIV-1 nef-mediated downregula-
tion, therefore, antigen presentation dependent on HLA-
E is less likely to be affected by HIV-TB co-infection. 
Also, HLA-E has an ability to present pathogen derived 
peptides to the adaptive immune system. 
Thus, targeting Mtb specific HLA-E epitopes may be an 
advantage in TB vaccination. This study aimed at select-
ing, identifying and in silico characterize Mtb epitope 
peptides from Mtb secretome phage library for use in 
the design of a new multi-epitope TB vaccine. 
In this study, we used affinity selection to screen the Mtb 
secretome phage library against immobilized recombi-
nant HLA-E receptor. Mtb peptide epitopes binding to 
HLA-E receptor were identified by DNA sequencing. 
These peptide epitopes were docked into HLA-E re-
ceptor, to evaluate the potential interaction between 
the peptides epitopes and HLA-E. Eighteen (18) of the 
selected protein peptides were found to bind to HLAE 
peptide groove with high binding affinity score. 
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These include immunogenic proteins and conserved hy-
potheticals proteins, such as Rv1980c (Mpt64), Rv2875 
(Mpt70) and Rv1566c. 
Overall, since the identified Mtb peptide epitopes 
showed to have binding specificity to HLA-E peptide 
groove domain therefore, they have an ability to trigger 
both CD4+ and CD8+ T-cells, which warrants them to 
be potential TB vaccine candidates.

TBS2E Mixed-theme Short Oral Abstract 
Presentations I 

TBS2E-10 BTZ-043 shows good safety  
and strong bactericidal activity in a  
seamless phase 1b/2a study in patients  
with pulmonary TB 
M. Hoelscher,1 V. De Jager,2 J. Dreisbach,1 R. Dawson,3 
K. Narunsky,3 E. Svensson,4 L. te Brake,5 L. Wildner,6 
X. Gong,7 P. Phillips,7 N. Heinrich,1 A. Diacon,2 
1LMU Klinikum, Division of Infectious Diseases & 
Tropical Medicine, Munich, Germany, 2TASK, Cape 
Town, South Africa, 3University of Cape Town Lung 
Institute, Cape Town, South Africa, 4University of 
Uppsala, Uppsala, Sweden, 5Radboud University Medical 
Center, Njemengen, Netherlands, 6UCL Centre for 
Clinical Microbiology, London, United Kingdom of 
Great Britain and Northern Ireland, 7UCSF Center for 
Tuberculosis, San Fransisco, United States of America. 
e-mail: hoelscher@lrz.uni-muenchen.de

Background: New TB drugs are needed to shorten treat-
ment and to counter rising resistance against new drugs, 
especially bedaquiline. BTZ-043 is the first-in-class ben-
zothiazinone-DprE1-inhibitor with good activity and le-
sion penetration in mice, and prior evaluation in phase 
1a.
Design/Methods: PanACEA-BTZ-043-02 was an adap-
tive seamless phase 1b/2a study in two South African 
sites. In phase 1b, doses were escalated in increments 
of 250mg with pre-specified decision-rules for seamless 
transition; in phase 2a, patients were randomised to re-
ceive BTZ-043 at 3 doses, or standard control. Sputum 
bacterial killing was assessed in liquid culture from over-
night pooled samples. 
Food effect on BTZ-043 exposure was assessed in phase 
1b, drug-drug-interaction potential by probe drug cock-
tail or dolutegravir in phase 2a.
Results: 78 participants were enrolled and hospitalized 
for 14 days of treatment. Doses up to 1750mg were stud-
ied in phase 1a with doses of 250mg, 500mg and 1000mg 
advanced to phase 2b. 
Safety was not dose-limiting with mild and moderate 
nausea being the most frequent AE and no toxicity sig-
nal; transaminases rose transiently and later declined 

despite continued dosing. BTZ-043 pharmacokinetics 
was dose-proportional up to 1000mg. Food increased 
AUC by a factor of 2.99. Probe drug evaluations sug-
gested a moderate inhibition of CYP2C9/OAT2 with a 
1.7-2.5-fold increase in tolbutamide exposure. 
Other mild interactions could not be excluded, but are 
not considered clinically significant. Bactericidal activ-
ity was in the range of rifampicin 10mg/kg, with –0.115 
(95%CI:-0.162;-0.069)log10CFU/ml*d at the highest 
dose with inferior killing in participants with low ex-
posures.
Conclusions: To our knowledge, this was the first adap-
tive seamless phase 1/2 trial in TB patients accelerating 
bacterial activity and safety evaluation, determination 
of food effects and drug-drug-interactions. BTZ-043 
was safe and effective over 14 days of dosing. BTZ-043 
should be given with food, and can be safely co-adminis-
tered with important TB drugs and dolutegravir.

TBS2E-15 Understanding the risk factors  
for bedaquiline resistance 
M. Folkerts,1 J. Agundez,1 B. Nielsen,1 
D. Engelthaler,1 1Translational Genomics Research 
Institute, Flagstaff, United States of America. 
e-mail: mfolkerts@tgen.org

Bedaquiline, a novel antimycobacterial drug that in-
hibits ATP synthesis, has shown great promise in the 
treatment of multi drug-resistant tuberculosis (MDR-
TB). Reports of acquired resistance in patients receiving 
regimens containing bedaquiline, however, are becom-
ing more and more common. Clinical resistance to be-
daquiline most often occurs through the acquisition of 
mutations in the transcriptional regulator (rv0678) of 
an efflux pump which regulates iron in Mycobacterium 
tuberculosis. 
In addition to being induced through exposure to be-
daquiline, rv0678 mutations have been found in treat-
ment-naïve individuals. This implies the existence of a 
selection factor for bedaquiline resistance other than 
bedaquiline itself. 
Identifying this selection factor could be key to prevent-
ing the development of further resistance to this critical 
weapon against MDR-TB. 
To investigate this, isogenic rv0678 mutants conferring 
resistance to bedaquiline were generated. These mu-
tants were mixed with a wild-type strain, and exposed 
to either antibiotic or iron stress to determine if a fit-
ness benefit to rv0678 mutants exists in these conditions. 
An rv0678 mutant conferring high levels of bedaquiline 
resistance was selected for both in the presence of rifam-
picin, a first-line antimycobacterial, and in the presence 
of an iron chelator. 
This mutant did not confer significant resistance to ri-
fampicin, as previously reported. This implies a benefit 
of rv0678 mutants to rifampicin. Given that this mutant 
was also selected for in low-iron conditions, the benefit 
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in the presence of rifampicin may be related to the iron 
regulatory nature of the pump, rather than simple ef-
flux. These data support literature suggesting rv0678, 
and its efflux pump, are upregulated upon rifampicin 
exposure. Thus, rifampicin may serve as a selection 
source for rv0678 mutants in vivo. 
Additional experimentation is needed to determine 
the mechanism for this selection. Understanding this 
mechanism has the potential to help inform treatment 
guidelines for this critical antibiotic, and subsequently 
improve patient outcomes.

TBS2E-20 Verification of the revised critical 
concentration for rifampicin in the detection 
of disputed rpoB mutations 
L. Joseph,1 T. Leshaba,2 D. Ngcamu,1 S.V. Omar,1,2,3 
1Centre for Tuberculosis, National TB Reference 
Laboratory, WHO TB Supranational Reference Laboratory 
Network, National Institute for Communicable Diseases, 
National Health Laboratory Service, Johannesburg, South 
Africa, 2Department of Medical Microbiology, University 
of Pretoria, Pretoria, South Africa, 3Department of 
Haematology and Molecular Medicine, University of the 
Witwatersrand, Johannesburg, South Africa. 
e-mail: lavaniaj@nicd.ac.za

Background and objectives: Disputed rpoB mutations in 
Mycobacterium tuberculosis are not easily detected by 
the BD MGIT drug susceptibility method. As a result, 
isolates harbouring disputed rpoB mutations may be 
classified as rifampicin susceptible despite harbouring 
rifampicin resistance conferring mutations. 
These discordances negatively impact current tubercu-
losis (TB) control measures, leading to improper patient 
management and potential transmission of drug resis-
tant strains. In response, the World Health Organiza-
tion (WHO) has recently lowered the rifampicin critical 
concentration (cc). 
While several studies have evaluated the phenotypic 
detection of disputed rpoB mutations, these have been 
conducted in countries with a low TB incidence. We 
sought to evaluate whether the revised critical concen-
tration improves detection of disputed rpoB mutations 
on phenotype in a South African context.
Method: A total of 100 isolates were selected for the 
study, of which 37 isolates harboured the described 
disputed rpoB mutations Asp435Tyr, His445Asn, His-
445Cys, His445Leu, His445Ser, Ile491Phe, Leu430Pro, 
Leu452Pro and Ser441Gln, 29 high-confidence (non-
disputed) rifampicin resistance conferring mutations 
Ser450Leu, His445Arg, His445Asp and His445Tyr, and 
34 rifampicin susceptible isolates. 
Rifampicin minimum inhibitory concentration (MIC) 
testing was performed for each isolate at 0.25, 0.5 and 
1.0 μg/ml, with testing at the newly recommended cc of 
0.5 μg/ml performed in triplicate to exclude the flip-flop 
effect for mutation exhibiting MICs bordering this con-
centration.

Results: Of the 37 disputed mutants, 19 (51.4%) were 
classified as rifampicin resistant at the revised cc. MIC 
distributions are shown for disputed, non-disputed and 
susceptible isolates in Table 1.

RIF Susceptible RIF Resistant

≤0.25 0.5 1 >1 Total

Disputed 15 3 5 14 37

Non-disputed - - - 29 29

Susceptible 34 - - - 34

Table 1: MIC distribution of  disputed rpoB mutations, 
non-disputed rpoB mutations and wild-type 
(susceptible) at the revised WHO critical concentration

Conclusion: The revised rifampicin critical concentra-
tion improves resistance detection of disputed rpoB 
mutations by only 50% in our setting. Further inves-
tigation on the critical concentration is warranted for 
programmes reliant on BD MGIT culture for drug sus-
ceptibility testing.

TBS2E-25 Prediction of baseline linezolid 
neurotoxicity of multidrug-resistant TB 
treatment 
N. Zielinski,1 D. Baiceanu,2,3 E. Ibraim,2,3 N. Köhler,1,4,5 
C. Popa,2,3 J. Sachsenweger,6 C. Lange,1,4,5,7 
M. Reimann,1,4,5 1Division of Clinical Infectious 
Diseases, Research Center Borstel, Borstel, Germany, 
2Marius Nasta Institute of Pneumology (MNI), Bucharest, 
Romania, 3Eastern-European Study Site of DZIF in MNI, 
Bucharest, Romania, 4German Center for Infection 
Research (DZIF) Partner Site Borstel-Hamburg-Lübeck-
Riems, Borstel, Germany, 5Respiratory Medicine and 
International Health, University of Lübeck, Lübeck, 
Germany, 6Asklepios Clinic Harburg, Hamburg, Germany, 
7Baylor College of Medicine and Texas Children’s Hospital, 
Global TB Program, Houston, TX, United States of America. 
e-mail: nika.zielinski@gmx.de

Background: Linezolid is a first-line component in the 
treatment of multidrug-resistant /rifampicin-resistant 
tuberculosis (MDR/RR-TB). It is highly efficient in the 
treatment against tuberculosis but neuropathic adverse 
events occur frequently, some of which remain irrevers-
ible even after drug discontinuation. 
We aimed to identify genes and pathways that are as-
sociated with linezolid neurotoxicity before therapy ini-
tiation. Additionally, we aimed to identify and validate 
a host-RNA based biomarker that can predict linezolid 
neurotoxicity at baseline of treatment.
Method: Adult persons initiating MDR/RR-TB treat-
ment including linezolid were prospectively enrolled in 
three independent cohorts in Germany. Clinical data 
and whole blood for RNA transcriptomic analysis were 
collected. The primary outcome was linezolid attributed 
peripheral and/or optic neuropathy. 
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A multistep model using a machine-learning algorithm 
was used for biomarker identification. The biomarker 
was validated in an additional fourth MDR/RR-TB pa-
tient cohort from Romania.
Results: A total of 52 patients from the three training 
cohorts received linezolid treatment. Of those, 23 (44%) 
developed neuropathies attributed to linezolid treat-
ment. The majority were of grade 1 (39%) and grade 
2 (58%) severity. Gene expression differed significantly 
before the initiation of treatment. Using feature selec-
tion, an algorithm containing nine genes out of 44,000 
genes were found to predict neuropathic adverse events 
even before therapy was initiated. 
In the validation cohort, 10 of 42 (24%) included per-
sons developed grade ≥3 neuropathies. The prediction 
power for grade ≥3 neuropathies of the biomarker was 
moderate (area under the curve: 0.72, 95%CI: 0.54-
0.90).
Conclusion: We identified a 9-gene RNA-signature that 
moderately predicts the occurrence of neuropathies due 
to linezolid before the initiation of MDR/RR-TB ther-
apy.

TBS2E-30 TB-HIV coinfection and TB’s  
impact on the HIV reservoir in CD4 cells 
K.M. Dupnik,1 M.A. Jean Juste,2 Y. Joseph,2 
W. Conce Alberto,1 U. Chukwukere,1 J.W. Pape,2 
D.W. Fitzgerald,1 R.B. Jones,1 1Weill Cornell 
Medicine, New York, United States of America, 
2GHESKIO Center, Port au Prince, Haiti. 
e-mail: kad9040@med.cornell.edu

Background: The most deadly coinfection for people 
living with HIV (PLHIV) is tuberculosis (TB), which 
causes 1 in 3 deaths of PLHIV. Additionally, having had 
active TB confers increased all-cause mortality risk, even 
with effective treatment of HIV and TB. This suggests 
a persistent at-risk immunologic defect not reversed by 
effective treatment of both HIV and TB. 
We hypothesize that this risk results from increased HIV 
reservoir, proviral DNA that is integrated into the DNA 
in cells of PLHIV, in those with TB coinfection.
Methods: We designed a case-control study to compare 
HIV provirus-containing CD4 in PLHIV with vs. with-
out a history of active TB disease. Study participants 
were enrolled at GHESKIO in Port au Prince, Haiti. In-
tact and non-intact proviral DNA were quantified using 
droplet digital PCR of PBMC-derived CD4 cells. For a 
subset, Th1 and Th2 cytokines were assayed in plasma. 
Kruskal-Wallis tests were used to compare medians with 
tobit regression for censoring.
Results: We found that PLHIV with history of active 
pulmonary TB (n=20) had 7 times higher intact provirus 
than PLHIV without history of active TB (n=47) (794 vs 
117 copies per million CD4, respectively; p<0.0001). In 
a confirmatory cohort, there was more intact provirus in 
PLHIV with (n=14) vs without (n=13) history of active 

TB (66 vs. 0 per million CD4, p=0.15), as well as more 
total detectable integrated proviral DNA (2247 vs. 343 
per million CD4, p=0.029). Additionally, we found the 
latter figure proportional to plasma IL-1beta, IL-2, and 
IL12p70 (p< 0.006).
Conclusions: Our data show increased HIV provirus in 
PLHIV with history of active TB disease, which has im-
plications for understanding why PLHIV with history 
of TB have higher all-cause mortality. It is our hope that 
consideration for coinfections, particularly TB, will be 
standardized as part of all HIV cure research.

TBS2E-35 Targeting the acid 
sphingomyelinase pathway for  
M. tuberculosis clearance 
V. Naidoo,1 C. Gonzalez-Riano,2 S. Nadeem,3 
V. Reddy,3 B. Fernández Requena,2 B. Truebody,1 
K. Thambu,1 J. Glasgow,3 C. Barbas Arribas,2 
A. Steyn,1,4 1Africa Health Research Institute, 
Durban, South Africa, 2Centro de Metabolómica y 
Bioanálisis, Madrid, Spain, 3Department of 
Microbiology, University of Alabama at Birmingham, 
Birmingham, United States of America, 4Department 
of Microbiology, and Centers for AIDS Research and 
Free Radical Biology, University of Alabama at 
Birmingham, Birmingham, United States of America. 
e-mail: vanessa.naidoo@ahri.org

Tuberculosis remains a major global health problem. 
Although the available current drug regimen against 
tuberculosis provides protection, the advent of drug 
resistance advocates the development of potential host 
directed therapies.
We hypothesize that the acid sphingomyelinase (ASM) 
pathway is a potential therapeutic target for Mycobacte-
rium tuberculosis (Mtb) clearance by repurposing FDA 
approved drug inhibitors of the ASM pathway.
To test our hypothesis, we extracted lipids from 30 Mtb 
granulomatous and 15 healthy human lung tissue speci-
mens, and analysed them using an untargeted lipido-
mics-based approach with UHPLCQTOF-MS/MS. In 
vitro Mtb- infected host cells were treated with ASM in-
hibitors to assess their effect on Mtb burden in tubercu-
losis 2D or 3D models. Bactericidal efficacy was evalu-
ated by measuring respective green fluorescent protein 
or luminescence expression and colony forming units. 
Bactericidal efficacy of the ASM inhibitors was also as-
sessed in a TB mouse model. 
The effect of treatment on phagosome acidification and 
phagosome-lysosome fusion in treated Mtb-infected 
THP-1 cells was assessed by staining with lysotracker 
and Hoechst dye.
Our results demonstrate that Mtb granulomatous tissue 
displayed a decrease in sphingomyelin levels, together 
with an increase in the levels of ceramides and glyco-
sphingolipids vs healthy lung tissue. A dose dependent 
reduction in Mtb burden was found in THP1 cells and a 
significant reduction of Mtb growth was observed in an 
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in vitro granuloma model upon ASM inhibitor treatment. 
A substantial reduction in pulmonary Mtb burden was 
observed in the TB mouse model upon treatment. Lastly, 
inhibition of the ASM pathway promotes the acidifica-
tion of the phagosome, facilitating Mtb clearance. 
 Therefore, we conclude that treatment with ASM in-
hibitors reduces Mtb burden in all of the tested Mtb-
infection models by promoting acidification of Mtb 
containing phagosomes. Our data suggest that targeting 
the ASM pathway as a potential therapeutic goal could 
treat tuberculosis and improve disease outcome.

TBS2E-40 Evaluating immune responses  
in an unblinded SMA-TB clinical trial:  
insights into the potential benefits of two 
host-directed therapies for TB treatment 
N. Gogichadze,1,2 K. Levy da Fonseca,1,3 L. Arias,1,3 
N. Pillay,4 T. Seiphetlo,4 Z. Waja,4 N. Tukvadze,5,6 
T. Moloantoa,4 T. Korinteli,5 S. Vashakidze,5,7 
N. Martinson,4,8 C. Vilaplana,1,9,3 1Fundació Institut 
Germans Trias i Pujol (IGTP), Badalona, Spain, 
2Universitat Autònoma de Barcelona, Bellaterra, Spain, 
3CIBER Enfermedades Respiratorias, Madrid, Spain, 
4Perinatal HIV Research Unit (PHRU), University of the 
Witwatersrand, Johannesburg, South Africa, Johannesburg, 
South Africa, 5National Center for Tuberculosis and Lung 
Diseases, Tbilisi, Georgia, 6Swiss Tropical and Public Health 
Institute, Basel, Switzerland, 7The University of Georgia, 
Tbilisi, Georgia, 8Johns Hopkins University Centre for TB 
Research, Baltimore, United States of America, 
9Germans Trias i Pujol Hospital. Gerència Territorial ICS 
Metropolitana Nord, Badalona, Spain. 
e-mail: ngogichadze@igtp.cat

Host-Directed Therapies (HDT) aim to shorten tuber-
culosis (TB) treatment duration and improve TB out-
comes. Repurposed drugs with anti-inflammatory ef-
fects have been proposed as HDT for TB to minimise 
tissue damage, hyperinflammation, and long-term com-
plications. 
However, it is important to consider individual vari-
ability in patient response to HDT.The SMA-TB clini-
cal trial is a multicenter randomized phase IIB study 
investigating the potential benefits of two common non-
steroidal anti-inflammatory drugs, acetylsalicylic acid 
and ibuprofen, as adjunct therapies in people suffering 
pulmonary TB; being conducted in South Africa and 
Georgia (NCT04575519).
The present study focuses on assessing immune respons-
es of 58 individuals enrolled in the SMA-TB CT, as well 
as clinical factors associated with prognosis and treat-
ment response.In the study, 13 biomolecules linked to 
inflammation, TB severity, and treatment response were 
measured in plasma samples collected at different time 
points (baseline and weeks 2, 4, 8 and 24) using a Mul-
tiplex assay. Baseline results were examined for correla-
tions with TB severity based on TB Score and a radio-
logical score. 

Preliminary findings indicate that only a few individu-
als had detectable levels of IFN-g, TNF-a, IL-6, IL-
17A, CXCL-11 and MMP8. Levels of IP-10, CXCL-9, 
TREM-2, suPAR and VEGF-a decreased significantly 
during the treatment course. No correlation was found 
between the biomarkers and TB Score, but a weak but 
statistically significant positive correlation was observed 
between baseline levels of IP-10 and sUPAR and the ra-
diological score.
Future steps include assessing whether these biomarkers 
can predict improvements in TB, stable sputum conver-
sion, and overall TB outcomes. Additionally, a compre-
hensive analysis considering the treatment groups, will 
be conducted once the clinical trial is unblinded. This 
study has the potential to provide valuable insights into 
evaluating new HDT for TB treatment.
Acknowledgements: European Union’s Horizon 2020 
research and innovation program (GA847762); 2021 
SGR 00920; CB06/06/0031.
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TBS3A-10 The development and accuracy  
of ultra-sensitive immunoassays to detect  
M. tuberculosis proteins in the urine of 
children with and without HIV 
E. Nkereuwem,1,2 D. Jaganath,3 J. Luiz,4,5 P. Wambi,6 
R. Calderon,7 S. Misaghian,8 J. Ernst,9 G. Sigal,8 
1Vaccines and Immunity Theme, MRC Unit The Gambia 
at the London School of Hygiene and Tropical Medicine, 
Fajara, Gambia (Republic of The), 2Faculty of Infectious and 
Tropical Diseases, London School of Hygiene and Tropical 
Medicine, London, United Kingdom of Great Britain and 
Northern Ireland, 3Division of Pediatric Infectious Diseases, 
University of California, San Francisco, San Francisco, 
United States of America, 4Department of Paediatrics and 
Child Health, Red Cross Children’s Hospital, and the 
SA-Medical Research Council Unit on Child and 
Adolescent Health, University of Cape Town, Cape Town, 
South Africa, 5Department of Paediatrics, Dora Nginza 
Regional Hospital, Gqeberha, South Africa, 6Uganda 
Tuberculosis Implementation Research Consortium, 
Kampala, Uganda, 7Socios En Salud Sucursal Perú, Lima, 
Peru, 8Meso Scale Diagnostics, LLC, Rockville, Maryland, 
United States of America, 9University of California, San 
Francisco, San Francisco, United States of America. 
e-mail: esin.nkereuwem@lshtm.ac.uk

Background: Non-sputum tests for diagnosing child-
hood tuberculosis (TB) are urgently needed. We tested 
an electrochemiluminescence (ECL) immunoassay for 
M. tuberculosis (Mtb) lipoarabinomannan (LAM) and 
a new ultrasensitive, multiplex, ECL immunoassay for 
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three Mtb proteins (ESAT-6, CFP-10, and Ag85B) with 
urine collected from children enrolled in TB diagnos-
tic studies in The Gambia, South Africa, Uganda and 
Peru.
Methods: The assays were conducted using the Meso 
Scale Diagnostics (MSD) U-PLEX® (LAM) or ultrasen-
sitive S-PLEX® (protein panel) ECL assay formats. We 
calculated each assay’s limit of detection (LOD) and 
measured the biomarkers in urine collected from chil-
dren <15 years old being evaluated for pulmonary TB. 
Participants were classified as Confirmed, Unconfirmed 
or Unlikely TB based on NIH consensus definitions. We 
calculated the accuracy of each protein individually and 
combined.
Results: Amongst 519 children, the median (IQR) age 
was 4 years (2-7), 17% were living with HIV, and 17% 
were underweight. Assay LODs for LAM, ESAT-6, CFP-
10 and Ag85B were 2,300, 78, 16, and 27 fg/mL, respec-
tively. Specificity was high for all targets (97-100%), and 
sensitivity for Confirmed TB cases (n=130) was highest 
for LAM (35%) and Ag85B (39%) compared to ESAT-
6 and CFP-10 (each at 13%). When Unconfirmed cases 
(n=129) were included, sensitivity for LAM and Ag85B 
reduced (Table). 
Combining LAM and Ag85B improved sensitivity to 
53% at 93% specificity while detecting an additional 
17/129 (13%) Unconfirmed cases. Sensitivity was higher 
for LAM and Ag85B among children living with HIV 
(53%, 95% CI 35-71) and underweight (51%, 95% CI 
34-68) at specificity ≥ 90%.
Conclusions: With ultra-sensitive assays, Mtb proteins 
can be detected in the urine of children with and with-
out HIV at high specificity and similar sensitivity as 
LAM. Antigen combinations increased accuracy, and 
further improvement in the analytical sensitivity could 
inform a point-of-care, non-sputum TB test.

Ag85B CFP-10 ESAT-6 LAM

Specificity
97% 

(94%, 99%)
99% 

(96%, 100%)
100% 

(98%, 100%)
97% 

(93%, 98%)

Sensitivity Confirmed TB
39% 

(31%, 48%)
13% 

(8%, 20%)
13% 

(8%, 20%)
35% 

(27%, 44%)

• HIV positive
53% 

(35%, 71%)
27% 

(13%, 46%)
27% 

(13%, 46%)
53% 

(35%, 71%)

• Underweight
51% 

(34%, 68%)
26% 

(13%, 43%)
26% 

(13%, 43%)
51% 

(34%, 68%)

Confirmed and 
Unconfirmed TB

24% 
(19%, 30%)

7% 
(5%, 11%)

7% 
(4%, 11%)

21% 
(16%, 26%)

Specificity and sensitivity are provided as point estimates with 95% confidence intervals.

Table. Sensitivity and specificity of  four assays to 
detect Mtb proteins in the urine of  children with 
presumed TB from The Gambia, Peru, South Africa 
and Uganda.

TBS3A-15 Diagnostic accuracy of plasma 
lipoarabinomannan (LAM) antibodies in 
combination with urine LAM in a high TB 
burden setting 
M. Nakaye,1 B. Grant,2 T. Mochizuki,3,4 L. Asege,1 
T. Nalugwa,1 J. Connelly,2 A. Cattamanchi,3,4 
A. Andama,1,5 R2D2 TB Network study 1World 
Alliance for Lung and Intensive Care Medicine in 
Uganda, Kampala, Uganda, 2Global Health 
Laboratories, Bellevue, Washington, United States 
of America, 3Division of Pulmonary and Critical Care 
Medicine, University of California San Francisco, 
San Francisco, United States of America, 4Center for 
Tuberculosis, University of California San Francisco, San 
Francisco, United States of America, 5College of Health 
Sciences, Makerere University, Kampala, Uganda. 
e-mail: marthejo27@gmail.com

Background: Non-sputum triage tests are needed to 
improve tuberculosis (TB) case detection. Combining 
lipoarabinomannan (LAM) antibody testing with urine 
LAM detection has demonstrated improved sensitivity 
among people living with HIV (PLHIV). However, this 
has not been evaluated in populations including people 
without HIV.
Methods: We conducted a diagnostic accuracy study 
among adults with presumptive tuberculosis at two out-
patient clinics in Kampala, Uganda. All participants had 
sputum tested for TB (Xpert Ultrax1 and MGITx2), 
urine tested using Alere Determine TB-LAM, and blood 
tested for HIV. Stored plasma samples were tested for 
LAM antibodies using ELISA. The sensitivity and speci-
ficity of LAM antibodies alone and in combination with 
Alere-LAM were calculated in reference to sputum TB 
test results.
Results: Among 227 participants, median age was 36 
years (26-45), 143 (63%) were male, 98 (43%) were PL-
HIV (median CD4 count: 344 cells/ul), and 108 (48%) 
had confirmed TB. The sensitivity of Alere-LAM was 
25% (95% CI: 17-34%) and specificity was 94% (95% 
CI: 88-98%). At the cut-point where Youden’s index 
was maximized, LAM anti-IgG had higher sensitivity 
(59%, 95% CI: 49-69%, p<0.001) and lower specificity 
(83%, 95% CI: 75-89%, p<0.001). LAM anti-IgM had 
similar sensitivity (58%) but lower specificity (66%), 
compared to LAM anti-IgG. Combining LAM anti-IgG 
and anti-IgM with Alere-LAM further increased sensi-
tivity (66%, 95% CI: 56-75%, p<0.001) but had lower 
specificity (85%, 95% CI: 77-91%, p=0.002) than Alere-
LAM alone. At the cut-point that achieved 90% sensi-
tivity as recommended for a TB triage test, specificity 
was low for LAM anti-IgG (28%) and LAM anti-IgM 
(13%) alone, or when combined with Alere-LAM (Anti-
IgG+Anti-IgM:38%, Anti-IgG:35%, Anti-IgM:17%).
Conclusion: Combining LAM antibodies with Alere-
LAM improved diagnostic accuracy for TB. However, 
neither Alere-LAM alone nor the combination of Alere-
LAM and LAM antibodies achieved WHO target prod-
uct profile accuracy thresholds for a TB triage test.
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Cut-point that Maximizes 
Youden’s Index

Cut-point that Achieves >90% 
Sensitivity

Diagnostic 
test or 
model

Sensitivity Specificity Sensitivity Specificity AUC

Alere LAM 0.25 
(0.17 - 0.34)

0.94 
(0.88 - 0.98) -- -- --

Anti-IgG 0.59 
(0.49 - 0.69)

0.83 
(0.75 - 0.89)

0.91 
(0.84 - 0.95)

0.28 
(0.20 - 0.37) 0.74

Anti-IgM 0.58 
(0.48 - 0.68)

0.66 
(0.56 - 0.74) 0.91 (0.84 - 0.95) 0.13 

(0.08 - 0.21) 0.61

Alere LAM 
+ Anti-IgG

0.72 
(0.63 - 0.80)

0.80 
(0.71 - 0.87)

0.91 

(0.84 - 0.95)
0.35 

(0.27 - 0.45) 0.79

Alere LAM 
+ Anti-IgM

0.69 
(0.60 – 0.78)

0.65 
(0.55 – 0.73)

0.91 
(0.84 – 0.95)

0.17 
(0.11 – 0.25) 0.68

Alere LAM 
+ Anti-IgG + 
Anti-IgM

0.66 
(0.56 - 0.75)

0.85 
(0.77 - 0.91)

0.91 
(0.84 - 0.95)

0.38 
(0.29 - 0.47) 0.80

TBS3A-20 A near-patient, non-sputum 
based, multiplex RT-PCR assay for TB 
diagnosis and disease monitoring 
J. O’Halloran,1 M. Arefi,1 G. Cochrane,1 T. Nilsen,1  
M. Selby,1 R. Page,1 C. Horner,1 1QuantuMDx 
Group Ltd, Newcastle, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: Jonathan.OHalloran@quantumdx.com

Accurate diagnosis and estimation of risk in latent tu-
berculosis infection (LTBI) remains a major global 
health challenge. Rapid assays that can stratify different 
stages of TB infection and infer risk of TB progression 
are urgently needed. RISK6 is a 6-gene transcriptomic 
signature that can be utilised for diagnosis of tuberculo-
sis, prediction of disease risk, and monitoring of treat-
ment response, from whole blood samples. 
The signature has been verified in multiple independent 
cohorts, including HIV infected and HIV uninfected in-
dividuals. 
At >90% sensitivity, the RISK6 signature discriminates 
active tuberculosis (TB) from LTBI and healthy controls 
with a specificity >70%, meeting the WHO target prod-
uct profile for a triage test.
Currently, the six individual transcripts are detected 
from cDNA using individual singleplex qPCR Ther-
moFisher TaqMan™ gene expression assays. We have 
developed a multiplex real-time PCR assay that simul-
taneously amplifies and detects all six RISK6 RNA tran-
scripts directly from extracted RNA in a single reaction 
on a benchtop thermocycler. 
Comparison of the 1-step multiplex assay (from RNA) 
and the six individual singleplex qPCR assays (from 
cDNA) was completed with 56 RNA samples extracted 
from venous blood, comprising 28 known LTBI samples 
and 28 known active TB samples. Excellent correlation 
was observed between the RISK6 scores generated by 

the 1-step multiplex assay (from RNA) and the 6 indi-
vidual singleplex qPCR assays (from cDNA) (Spearman 
correlation coefficient of 0.87) (Figure).

Figure.

Using the multiplex RT-PCR test, a RISK6 score could 
be generated using very small volumes of capillary blood 
(<100μl) from a fingerprick sample. We are developing 
the RISK6 multiplex RT-PCR assay into a test that can 
automatically generate a RISK6 score in approximately 
30 minutes at the point of need, thus providing a much-
needed testing solution and a move towards TB eradica-
tion.

TBS3A-25 The plasma ratio of kynurenine  
to tryptophan is a biomarker of TB disease 
and treatment response in Ethiopian adults 
J. Collins,1 K. Bobosha,2 N. Gandhi,3 C. Day,1 
J. Rengarajan,1 J. Ernst,4 H. Blumberg,1 L. Wassie,2 
TBRU-ASTRa Study Group 1Emory University School 
of Medicine, Atlanta, Georgia, United States of America, 
2Armauer Hansen Research Institute, Addis Ababa, 
Ethiopia, 3Emory Rollins School of Public Health, 
Atlanta, Georgia, United States of America, 4University 
of California San Francisco School of Medicine, 
San Francisco, California, United States of America. 
e-mail: jmcoll4@emory.edu

Background: Mycobacterium tuberculosis infection 
induces the enzyme indoleamine-2,3-dioxygenase-1 
(IDO1), the rate-limiting step for metabolism of trypto-
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phan to kynurenine, at a rate commensurate with bac-
terial burden. IDO1 activity is reflected in the plasma 
ratio of kynurenine to tryptophan (Kyn/Trp), which 
prior multicohort studies indicate is a biomarker of TB 
disease and treatment response. 
We aimed to assess the performance of the plasma Kyn/
Trp ratio for diagnosing TB disease in a population of 
Ethiopian adults with pulmonary TB and evaluate its 
utility as a marker of response to treatment.
Methods: We measured the plasma concentrations of 
tryptophan and kynurenine in HIV-negative persons 
with microbiologically confirmed drug-susceptible TB 
disease in Addis Ababa, Ethiopia (n=54). The plasma 
Kyn/Trp ratio at TB diagnosis was compared to house-
hold contacts of infectious TB cases with (n=92) and 
without (n=102) latent TB infection (LTBI), of whom 
36 had a positive TB symptom screen and negative test-
ing for TB disease. All persons with pulmonary TB were 
successfully treated with rifampin, isoniazid, pyrazin-
amide, and ethambutol, and plasma samples were ana-
lyzed in a subset after 2 months (n=25) and 6 months 
(n=14) of treatment.
Results: The plasma concentration of tryptophan was 
significantly decreased in persons with pulmonary TB 
at diagnosis versus all control groups (p<0.001 for all) 
while plasma concentrations of kynurenine and the 
Kyn/Trp ratio were significantly increased (p<0.001 for 
both; Figure 1). 

Figure 1.

The plasma Kyn/Trp ratio produced excellent classifica-
tion accuracy for TB disease (AUC=0.9) and performed 
equally well when only controls with LTBI or TB symp-
toms were considered (AUC=0.92 and 0.9 respectively). 
We further found the plasma Kyn/Trp ratio decreased 
with TB treatment in a step-wise fashion after 2 and 6 
months (p<0.001 and p=0.002 respectively).
Conclusions: These findings support use of the plasma 
Kyn/Trp ratio as a biomarker of TB disease and re-
sponse to anti-TB treatment.

TBS3A-35 Randomised community sampling 
reveals high-prevalence M. tuberculosis 
bioaerosol release in a TB-endemic setting 
R. Dinkele,1,2 B. Patterson,3 S. Gessner,1,2 A. Koch,1,2 
Z. Hoosen,4 V. January,4 B. Leonard,4 A. McKerry,4 
R. Seldon,4 A. Vazi,4 D.F. Warner,1,2,5 R. Wood,4,2 
1Molecular Mycobacteriology Research Unit & DSI/
NRF Centre of Excellence for Biomedical TB Research, 
Department of Pathology, Faculty of Health Sciences, 
University of Cape Town, Cape Town, South Africa, 
2Institute of Infectious Disease and Molecular Medicine, 
Faculty of Health Sciences, University of Cape Town, Cape 
Town, South Africa, 3University of Amsterdam, Amsterdam 
Institute for Global Health and Development, Amsterdam, 
Netherlands, 4Desmond Tutu Health Foundation, Cape 
Town, South Africa, 5Wellcome Centre for Infectious 
Diseases Research in Africa, Faculty of Health Sciences, 
University of Cape Town, Cape Town, South Africa. 
e-mail: dnkrya001@myuct.ac.za

Early-stage Mycobacterium tuberculosis (MTB) infec-
tion – encompassing latent, incipient, and subclini-
cal tuberculosis (TB) – is increasingly recognized as a 
potentially significant contributor to TB transmission. 
However, despite their likely importance for TB con-
trol, these states remain poorly defined, and even less 
understood. This is largely due to technical challenges 
inherent in detecting small numbers of MTB-containing 
bioaerosols, and the long-held assumption that MTB 
transmission is predominantly driven by people with ac-
tive TB disease.
Using the Respiratory Aerosol Sampling Chamber 
(RASC), we reported the capture of MTB-positive bio-
aerosols from ~90% of individuals on presentation with 
presumptive TB at the local community clinic, irrespec-
tive of final TB diagnosis. Moreover, through six-month 
follow-up of participants, we observed equivalent rates 
of decline in MTB bioaerosol release in TB patients un-
dergoing standard chemotherapy and those with a nega-
tive TB diagnosis. 
The spontaneous clearance of detectable MTB infec-
tion among untreated individuals was unexpected, and 
raised the possibility that periodic cycling between as-
ymptomatic and subclinical disease states might occur 
frequently.
To investigate this possibility, we sought to determine 
the prevalence of MTB bioaerosol-positivity in our 
high-TB burden community in Masiphumelele. To date, 
utilizing randomized sampling based on allotment loca-
tion, we have surveyed 177 individuals from our study 
site, 21% of whom are HIV positive. Within the com-
munity, 1% of sampled individuals were sputum-Gen-
eXpert-positive (i.e., asymptomatic TB) and 47% were 
QuantiFERON-TB Gold (QFT) positive. Most surpris-
ingly, 66% of individuals produced a bioaerosol sample 
positive for MTB. Although a strong association was 
discernible between HIV status and QFT result, no as-
sociation was evident between QFT status and MTB 
bioaerosol-positivity.
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The unexpectedly high frequencies of MTB bioaerosol-
positivity suggest that the disconnect between bacillary 
release and clinical symptoms (and, consequently, TB 
diagnosis) is common. In turn, this motivates for an 
urgent reframing of the prevailing paradigm of TB 
transmission and MTB infection.

TBS3A-40 Spatiotemporal association 
between particulate matter air quality 
exposure and chest X-ray abnormality 
suggestive of TB on computer-aided 
diagnosis in Blantyre, Malawi 
H. Savage,1 M. Henrion,2 H. Feasey,2 
R. Nzawa-Soko,2 A. Shapiro,3 R. Nathavitharana,4 
E. Corbett,5 P. MacPherson,6 1Liverpool School of 
Tropical Medicine and Hygiene, Liverpool, United 
Kingdom of Great Britain and Northern Ireland, 
2Malawi-Liverpool Wellcome Trust, Blantyre, Malawi, 
3University of Washington, Washington, United States of 
America, 4Harvard Medical School, Boston, United States 
of America, 5London School of Tropical Medicine and 
Hygiene, London, United Kingdom of Great Britain and 
Northern Ireland, 6University of Glasgow, Glasgow, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: helenrosecasey@gmail.com

Background: Air quality in many high TB prevalence 
countries falls far below WHO standards, with expo-
sure to particulate matter a key risk factor for poor lung 
health. Chest X-ray screening for TB with computer-
aided diagnosis software can accurately detect TB but 
may have suboptimal specificity where air quality is 
poor. We investigated the spatiotemporal variance in air 
quality and the relationship to scoring of TB on CAD-
CXR in Blantyre, Malawi.
Methods: Fieldworkers undertaking surveys as part of a 
community cluster-randomised trial wore sensors (Pur-
pleAir) to measure indoor air quality (PM2.5), with geo-
location allowing spatial mapping. During the pre-trial 
prevalence survey, digital CXRs of randomly sampled 
adults were read by Qure.ai (version 2). We constructed 
a spatiotemporal integrated nested Laplace approxima-
tion model of air quality readings and CXR-CAD data 
were modelled using a linear mixed effects model.
Results: Between May 2019 and March 2021, 31,023 in-
door PM2.5 readings were taken from 3,363 households, 
and 11,562 adults underwent CXR-CAD, with a median 
CAD-CXR score of 0.158, IQR: 0.109-0.237. Spatiotem-
poral variation in air quality was found with predicted 
values for indoor PM2.5 between 0 and 91.1 (Figure 1). 
Linear modelling showed increased PM2.5 was associ-
ated with climate and varied with time of day. Higher 
scores for TB on CAD-CXR reading was associated 
with increased age (0.0018 95%CI 0.0015-0.002) and 
positive HIV status (0.028 95%CI 0.017-0.04).
Discussion: We found evidence of both exceedance of 
WHO guidelines for air quality and considerable spatio-
temporal variation in Blantyre, Malawi. Ongoing work 

to model air pollution with risk factors and CAD-CXR 
results will give an insight to whether this could be as-
sociated with lung damage as scored on CAD. Further 
research into air pollution on CXR findings in TB en-
demic settings will be needed to set appropriate thresh-
olds for screening of TB disease.

Figure 1. Predicted mean, upper and lower limits of  
indoor PM2.5 for year 1 and 2, Blantyre, Malawi.

TBS3C Earlier detection for easier 
treatment: thinking outside the sputum 
pot - Oral Abstract Session 

TBS3C-10 Self-collection, dry storage and 
streamlined testing of tongue swab samples 
using commercial TB diagnostic platforms 
R. Wood,1 R. Dragovich,1 A. Luabeya,2 
A. Olson,1 K. Lochner,1 K. Weigel,1 M. De Vos,3 
M. Kohli,3 A. Penn-Nicholson,3 M. Hatherill,2 
G. Cangelosi,1 1University of Washington, 
Environmental and Occupational Health Sciences, 
Seattle, United States of America, 2University of 
Cape Town, South African Tuberculosis Vaccine 
Initiative, Cape Town, South Africa, 3FIND, the Global 
Alliance for Diagnostics, Geneva, Switzerland. 
e-mail: woodr8@uw.edu

Background: Tongue swabs are emerging as viable alter-
natives to sputum for tuberculosis (TB) screening in set-
tings where sputum collection is not practical. Material 
collected from the tongue dorsum is tested for Myco-
bacterium tuberculosis (MTB) DNA by qPCR. 
Our recent study (Andama et al, 2022) showed that Ce-
pheid Xpert MTB/RIF® Ultra can detect MTB in tongue 
swabs self-collected from Ugandan participants and 
stored in buffer, with 72% sensitivity and 100% speci-
ficity relative to a microbiological reference standard 
(MRS) incorporating sputum Xpert Ultra and culture. 
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In the current study, we evaluated a more convenient 
sampling protocol (self-swabbing with dry storage), 
combined with streamlined sample processing methods, 
for analysis of swabs in two commercial TB diagnostic 
tests: Xpert Ultra and Molbio TrueNat Ultima.
Methods: Up to 5 Copan FLOQSwabs were self-collect-
ed (under study worker observation) by South African 
participants (N = 199) with symptoms suggestive of TB. 
Swabs were placed into dry 2-mL tubes and frozen at -80 ֯ 
C. One swab per participant was tested on Xpert Ultra 
after a simplified 13-minute sample preparation proto-
col involving heating and vortexing. A second swab was 
tested on Truenat (without Trueprep processing) after 
a 36-minute preparation protocol that included heating 
and vortex bead-beating.
Results: Relative to a sputum MRS, Xpert Ultra was 
75% sensitive and 100% specific when applied to dry 
swabs. TrueNat also exhibited high specificity at 97%, 
but lower sensitivity at 59%. Both platforms exhibited 
low error/failure rates (Xpert Ultra, 1%; Molbio, 2.5%).

Table. Sensitivity and specificity of  relative to sputum 
microbiological references standards (N = 199).

Conclusions: Our streamlined protocol for Xpert Ul-
tra enabled fast and easy testing of self-collected, dry-
stored swabs with no loss of accuracy relative to previ-
ous methods. Further optimization is needed for Molbio 
testing of tongue swabs. 
Overall, these results further support tongue swabs as 
non-invasive and exceptionally convenient samples for 
TB screening in settings where sputum collection is not 
practical.

TBS3C-15 Urine high-resolution 
metabolomics identifies multiple putative 
biomarkers of TB disease in Ethiopian adults 
M. Nellis,1 R. Kempker,1 K. Bobosha,2 T. Ziegler,1 
J. Ernst,3 L. Wassie,2 H. Blumberg,1 J. Collins,1 
TBRU-ASTRa Study Group 1Emory University School 
of Medicine, Atlanta, Georgia, United States of America, 
2Armauer Hansen Research Institute, Addis Ababa, 
Ethiopia, 3University of California San Francisco, San 
Francisco, California, United States of America. 
e-mail: mary.manning.nellis@emory.edu

Background: High-resolution metabolomics (HRM) has 
the potential to identify novel biomarkers of tuberculo-
sis (TB) disease to inform new point-of-care diagnostic 
tests. In a pilot study of Ethiopian adults, we sought to 
determine whether urine metabolites could differentiate 
persons with TB disease from persons without TB dis-
ease.

Methods: We performed HRM using liquid chroma-
tography-mass spectrometry on urine samples from 
HIV-negative adults with microbiologically confirmed 
drug-susceptible pulmonary TB disease in Addis Ababa, 
Ethiopia (n=20). HRM analysis was also performed on 
samples from a group of household contacts with la-
tent TB infection (LTBI) in whom TB disease had been 
excluded (n=20). Log2 metabolite intensities were com-
pared between groups using a linear regression model 
with p-values adjusted using a false discovery correction 
(FDR).
Results: Persons with TB disease had a median age of 27 
years; 70% were male. We detected 7,427 metabolic fea-
tures in negative ionization mode of which 5,909 were 
detected in ≥ 50% of samples. Several urine metabolites 
with high-confidence identities significantly differed be-
tween persons with TB disease and persons with LTBI. 
These included picolinic acid (intensity values 30.4 vs 
25.1, p<0.0001), aminomuconic acid semialdehyde (26.4 
vs 23.7, p<0.0001), methylnicotinamide (26.6 vs 21.6, 
p<0.0001), pyruvate (26.8 vs 25.4, p<0.0001), glycoche-
nodeoxycholate sulfate (27.5 vs 26.4, p<0.0001), and N-
acetylneuraminic acid (27.5 vs 26, p<0.0001). 
Picolinic acid had perfect classification accuracy for TB 
disease (AUC=1.0) while the other five metabolites also 
accurately differentiated persons with TB disease from 
persons with LTBI (aminomuconic acid semialdehyde 
AUC=0.97, methylnicotinamide AUC=0.98, pyruvate 
AUC=0.93, glycochenodeoxycholate sulfate AUC=0.91, 
N-acetylneuraminic acid AUC =0.90).
Conclusions: In this pilot metabolomics study, we found 
multiple urine metabolites that differentiated persons 
with TB disease from their household contacts with 
LTBI. Larger prospective studies are warranted to de-
termine whether these or other urine metabolites can be 
developed as biomarkers of TB disease to inform new 
point-of-care tests.
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TBS3C-20 Head-to-head comparison of the 
diagnostic accuracy of TB screening tests: 
chest-X-ray, Xpert TB host response and 
C-reactive protein 
B. Thangakunam,1 R. Crowder,2 V. Dalay,3 
W. Dube,4 A. Andama,5 D. Van Nguyen,6 
A. Gupta-Wright,7,8 C. Denkinger,8 1Christian Medical 
College, Vellore, India, 2Center for Tuberculosis and 
Division of Pulmonary and Critical Care Medicine, 
University of California San Francisco, San Francisco, 
United States of America, 3De la Salle Medical and Health 
Sciences Institute, Dasmariñas, Philippines, 4Stellenbosch 
University, Stellenbosch, South Africa, 5Makerere 
University, Kampala, Uganda, 6Hanoi Lung Hospital, 
Hanoi, Viet Nam, 7University College London, London, 
United Kingdom of Great Britain and Northern Ireland, 
8Division of Infectious Disease and Tropical Medicine, 
University Hospital of Heidelberg, German Center of 
Infection Research, Heidelberg, Germany. 
e-mail: drbalamugesh@yahoo.com

Background: Accessible, accurate screening tests are 
necessary to advance tuberculosis (TB) case finding and 
early detection in high-burden countries.
Methods: We screened adults with ≥2 weeks cough pre-
senting to primary health centers in the Philippines, 
Vietnam, South Africa, Uganda, and India. All partici-
pants received chest-Xray, venous or capillary Cepheid 
Xpert TB Host Response (HR) testing, and point-of-
care C-reactive protein (CRP) testing (Boditech iChro-
ma II). Chest-Xray images were processed using three 
computer-aided detection (CAD) algorithms (Delft 
Imaging CAD4TBv700, Qure.ai qXRv329, Lunit IN-
SIGHTv314111). 
We assessed diagnostic accuracy against a microbiologic 
reference standard (MRS) incorporating sputum Xpert 
Ultra x1 and liquid culture x2. Optimal cut points were 
chosen for each test that would achieve sensitivity ≥90% 
and maximize specificity against the MRS. Two-test 
screening algorithms were considered, defining a posi-
tive index test as a positive result on either test.
Results: Between July 2021-August 2022, 1,380 partici-
pants were enrolled. 625 (45%) were female, median age 
was 41 (interquartile range 29-55), 194 (14%) were liv-
ing with HIV and 303 (22%) had confirmed TB. 
At 90% sensitivity, all three CAD algorithms had com-
parable specificity (CAD4TB: 70.%, qXR: 71.5%, Lu-
nit: 72.2%). 
In head-to-head comparisons (with CAD represented 
by Lunit), CAD showed highest specificity when using 
a cut-point that achieves 90% sensitivity (72.2% vs. 
65.2% for HR, difference 7.1%, 95% CI 3.3-10.7; 72.2% 
vs. 49.6% for CRP, difference 22.7%, 95% CI 18.9-26.4; 
Table). 
For two-test screening algorithms, at 90% sensitivity, 
CAD-HR (specificity 79.4%) and CAD-CRP (specific-
ity 74.0%) exceeded WHO target product profile (TPP) 
minimum accuracy thresholds and had higher accuracy 
than any test alone (Table).

Quantitative 
value 

indicating 
positive test*

Specificity
(95% CI)

Difference in 
specificity vs. 

CAD
(95% CI)

Difference in 
specificity 

vs. HR
(95% CI)

Difference in 
specificity vs. 

CRP
(95% CI)

One-step screening

CAD^ ≥5.48 72.2%
(69.5, 74.9) - 7.1%

(3.3, 10.7)
22.7%

(18.9, 26.4)

HR ≤1.3 65.2%
(62.3, 68.0)

-7.1%
(-10.7, -3.3) - 15.6%

(12.1, 19.1)

CRP ≥2.81 49.6%
(46.6, 52.6)

-22.7%
(-26.4, -18.9)

-15.6%
(-19.1, -12.1) -

Two-step screening

CAD-HR^ ≥43.02
≤-1.92

79.4%
(76.8, 81.8)

7.1%
(4.3, 10.0)

14.2%
(11.3, 17.1)

29.8%
(26.5, 33.1)

CRP-CAD^ ≥88.04
≥9.20

74.0%
(71.3, 76.6)

1.8%
(0.4, 3.2)

8.8%
(5.2, 12.4)

24.2%
(20.8, 28.0)

CRP-HR
Did not 

achieve TPP 
targets

- - - -

*Cut points chosen to maximize specificity at a sensitivity≥90%
^Results for Lunit represent CAD

Table. Accuracy comparison of  TB screening tests 
using CAD, HR, and CRP

Conclusion: In summary, CAD achieves TPP targets and 
outperforms HR and CRP. Combining screening tests 
further increased accuracy. Cost and feasibility of two-
test screening algorithms should be explored.

TBS3C-25 Open-source data to develop 
cough-based algorithms for TB: results  
from the CODA TB DREAM Challenge 
D. Jaganath,1 S. Huddart,1 M.M. Golla,2  
M. Nakaye,3 M. Raberahona,4 S. Sieberts,5  
S. Burkot,6 S. Grandjean Lapierre,7 CODA TB  
DREAM Challenge Team 1University of California,  
San Francisco, San Francisco, United States of America,  
2De La Salle Medical and Health Sciences Institute, 
Dasmariñas, Philippines, 3Infectious Diseases Research 
Collaboration, Kampala, Uganda, 4University Hospital 
Joseph Raseta Befelatanana, Antananarivo, Madagascar, 
5Sage Bionetworks, Seattle, United States of America, 
6Global Health Labs, Seattle, United States of America, 
7Université de Montréal, Montreal, Canada. 
e-mail: devan.jaganath@ucsf.edu

Background: Artificial intelligence (AI)-based cough 
sound analysis has the potential to provide a novel, low-
cost and non-invasive approach to rapid TB screening. 
We report results of the Cough Diagnostic Algorithm 
for TB (CODA TB) DREAM challenge, an open-source 
data challenge to develop algorithms to classify TB sta-
tus based on cough sounds and basic clinical data.
Methods: Symptomatic adults with presumptive TB 
were enrolled at outpatient clinics in India, Madagas-
car, the Philippines, South Africa, Tanzania, Uganda, 
and Vietnam. Clinical data (demographics, vital signs, 
basic physical examination features) were collected us-
ing standardized forms, two sputa were collected for 
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Xpert MTB/RIF Ultra and liquid culture, and at least 3 
solicited coughs were recorded using the Hyfe Research 
app. Participants were divided randomly and evenly into 
training and test sets. Registered developers could access 
the training data and generate models to classify micro-
biological TB status based on 1) cough sound features 
only and 2) cough sound features and routinely available 
clinical data. Developers submitted their models for in-
dependent evaluation of diagnostic accuracy in the test 
set.
Results: A total of 19,402 cough sounds were collected 
from 2,143 participants (median age 40, 45.6% female, 
14.8% living with HIV, 25.7% with microbiologically 
confirmed TB). Among 11 models submitted using 
cough sound features only, the area under the ROC curve 
(AUC) ranged from 0.65-0.74. The highest performing 
model had an AUC of 0.74 and achieved a sensitivity of 
90% and specificity of 35% (Table 1). The addition of 
clinical data improved the AUC (range 0.78-0.83 for 6 
models). The highest performing model had an AUC of 
0.83, and specificity improved to 54% at 90% sensitivity.

Model AUC Sensitivity Specificity

Cough Sound only 0.743 90.3% 35%

Cough Sound and Clinical Data 0.831 90.3% 53.9%

Table 1. Performance of  the top cough sound models 
with and without clinical data to classify TB from the 
CODA TB DREAM Challenge

Conclusions: AI-based cough sound algorithms are 
promising as a TB triage test. Open-source data chal-
lenges should be further considered to accelerate the de-
velopment and comparison of TB AI algorithms.

TBS4B Observing the unobservable: 
tools, methods, and strategies for 
measuring transmission - Oral abstract 
presentations 

TBS4B-10 Does prevention of infection 
predict the prevention of disease following 
BCG vaccination? An individual patient data 
meta-analysis 
P. Pelzer,1 R. White,2 L. Stuck,3 B.P.P.C.g. Various 
Stakeholders,4 F. Cobelens,3 1KNCV TB PLUS, 
Amsterdam, Netherlands, 2London School of Hygiene 
and Tropical Medicine (LSHTM), London, United Kingdom 
of Great Britain and Northern Ireland, 3Amsterdam Institute 
for Global Health and Development (AIGHD), Amsterdam 
University Medical Centre, Amsterdam, The Netherlands., 
Amsterdam, Netherlands, 4Various, Various, Netherlands. 
e-mail: puckpelzer@hotmail.com

Prevention of disease (PoD) is the primary endpoint for 
tuberculosis (TB) vaccine trials, but there are no validat-
ed surrogate endpoints for late-stage trials. This study 
aims to assess the association between prevention of M. 
tuberculosis (Mtb) infection (PoI) following BCG vac-
cination and PoD using an individual patient data (IPD) 
meta-analysis of 15 studies. 
Understanding this relationship has implications for 
vaccine development and trial design, as well as global 
TB control strategies.
We conducted an IPD meta-analysis from 15 random-
ized and non-randomized studies. Participants were fol-
lowed up for incident Mtb infection (measured by TST 
or IGRA) and incident TB disease. Hazard ratios (HR) 
were calculated using longitudinal multilevel mixed ef-
fects modeling to assess the association between BCG 
vaccination and protection from infection, protection 
from disease without considering infection, and protec-
tion from disease given infection.
The meta-analysis included 23,094 individuals, with 
67% being BCG vaccinateed. BCG vaccination was as-
sociated with a lower percentage of TB disease, there 
was slight protection but close to no association for 
IGRA conversion, and a higher percentage of TST con-
version. The hazard ratio (HR) for PoD ranged from 0.4 
to 0.7, varying by study type. The HR for PoI ranged 
from 1 to 5.5, and for PoD among those infected from 
0.4 to 0.8.
Preliminary findings indicate that BCG protects against 
TB disease, especially among individuals with likely 
Mtb infection. BCG did not demonstrate evidence of 
protection against Mtb infection using high TST and 
IGRA cut-offs. 
Using low cut-offs, BCG increased the risk of Mtb infec-
tion, driven by TST cross-reactions. BCG showed lim-
ited protection against sustained IGRA conversion, and 
sustained IGRA conversion slightly predicted protection 
against TB disease.
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These associations may be influenced by cross-reactivity 
of TST with BCG status, potential selection bias, and 
other confounding factors. Further research is needed to 
validate and refine these findings.

TBS4B-15 Measuring changes in TB 
transmission using interferon-γ release  
assay conversion surveys 
T. Ryckman,1 Z.M. Tun,2 R. Maniar,3 S. Shrestha,4 
E.A. Kendall,1 A. Khan,2 D.W. Dowdy,4 1Johns 
Hopkins School of Medicine, Division of Infectious 
Diseases, Baltimore, United States of America, 
2IRD Global, Singapore, Singapore, 3IRD Global, 
Karachi, Pakistan, 4Johns Hopkins Bloomberg 
School of Public Health, Department of Epidemiology, 
Baltimore, United States of America. 
e-mail: tryckma1@jhu.edu

Background: A surrogate outcome for estimating reduc-
tions in Mtb transmission could be useful to evaluate the 
impact of interventions. Interferon-gamma release assay 
(IGRA) conversion measured via serial surveys among 
cohorts of initially-negative individuals — specifically 
adults, given their more generalizable contact patterns 
and higher exposure risks — has several advantages. 
Translating observed reductions in IGRA conversion to 
an estimate of transmission reduction, however, is not 
straightforward.
Methods: We developed a model of IGRA dynamics to 
simulate the impact of intervention-induced reductions 
in the true rate of Mtb transmission on IGRA conver-
sion rates among initially IGRA-negative adults. 
Our model assumed the use of QuantiFERON-TB Gold 
In-Tube and included a persistent false-positive conver-
sion rate that was fixed across transmission levels and 
true-positive conversion rates that varied with transmis-
sion. 
Parameters came from a literature review of studies that 
conducted serial IGRA testing among cohorts of adults 
in high-burden countries. 
We evaluated the sensitivity of estimated conversion re-
ductions to different diagnostic cutoffs and conversion 
rates absent intervention.
Results: Assuming a pre-intervention IGRA conversion 
rate of 5% per year and a standard positivity cutoff 
(>0.35 IU/mL), a 50% reduction in the annual rate of 
Mtb transmission was projected to yield a 35% reduc-
tion in annual IGRA conversion (Figure). 
Under these same assumptions. a more stringent defini-
tion of conversion (from <0.2 to >0.7 IU/mL) resulted in 
fewer conversions absent intervention (3.75% per year) 
but a higher observable reduction in conversion (42%). 
In settings with lower conversion rates absent interven-
tion (and thus presumed lower transmission levels), the 
ratio of IGRA conversion reduction to true transmission 
reduction was lower.

Figure. Observed reductions in annual IGRA conversion 
at two conversion cutoffs, varying levels of  pre-
intervention IGRA conversion, and reductions in annual 
Mtb transmission.

Conclusions: Changes in observed IGRA conversion lev-
els will be smaller than true reductions in transmission, 
particularly in lower-transmission settings. Investigators 
should weigh traditional cutoffs with less specificity 
against more stringent cutoffs at which fewer conver-
sions will be observed.

TBS4B-20 Direct sputum sequencing reveals 
a high prevalence of mixed infections missed 
by conventional culture 
B. Mann,1 S. Mulaudzi,2 K. Jacobson,3 R. Warren,1 
M. Farhat,2 1SAMRC Centre for Tuberculosis Research, 
Division of Molecular Biology and Human Genetics, 
Depts of Biomedical Sciences, Faculty of Medicine 
and Health Sciences, Stellenbosch University, Cape 
Town, South Africa, Cape Town, South Africa, 
2Department of Biomedical Informatics, Harvard 
Medical School, Boston, MA, USA, Boston, MA, 
United States of America, 3Section of Infectious 
Diseases, Boston University School of Medicine, Boston, 
MA, USA, Boston, MA, United States of America. 
e-mail: bcmann@sun.ac.za

Introduction: Direct sputum whole genome sequenc-
ing (WGS) of Mycobacterium tuberculosis (Mtb) can 
identify within host genetic diversity that may signal 
impending resistance or treatment failure. High popula-
tion genetic diversity within host can be the result of ei-
ther a mixed infection or the microevolution of a single 
infecting strain, which may be missed in culture due to 
selective or enhanced growth of certain clones in vitro. 
Here we aimed to assess the within host Mtb diversity in 
a high burden setting utilising a well characterised pa-
tient cohort from Worcester, South Africa.
Methods: DNA was extracted from 87 baseline sputum 
sediment/culture pairs from 87 unique patients with ri-
fampicin susceptible TB Xpert using a modified Zymo 
silica column-based DNA extraction method. Mtb 
DNA was enriched from the sputum sediment extract 



S654 TBSCIENCE 2023 Oral Abstracts

using target capture. WGS was performed and output 
sequences were analysed using an in-house pipeline for 
the accurate detection of low frequency variants. All 
isolates were confirmed rifampicin susceptible by MIC 
testing.
Results: After quality control, sputum sediment/culture 
pairs from 74 unique patients were available for analysis. 
12/74 pairs (16%) were concordant in the presence of 
a single lineage, while 43/74 sputum sediment samples 
(58%) showed evidence for mixed lineage infection not 
detected in culture. Mixed lineage infection (with strains 
from two different sub-lineages) were concordantly de-
tected in sputum and culture for 1 patient. In one pair 
with mixtures, the lineages differed entirely from that 
found in the sputum pair. For 12/74 patients (16%) we 
identified a rifampicin resistance associated variant at 
an allele frequency of >10% in sputum but not in cul-
ture (Table 1). All variants except for 1, were found in 
samples designated as mixes.

Variant Drug Final confidence 
grading

Participants with 
variant present in 

sputum (AF > 10%)
n = 74

Participants with 
variant present 
in culture (AF > 

10%)

rpoB_S428T

RIF

Assoc with RI 4 (5.4%) -

rpoB_Q432K Assoc with R 1 (1.3%) -

rpoB_S441A Assoc with RI 7 (9.4%) -

Table 1 Resistance associated mutations identified in 
direct sputum samples at AF > 10% according to the 
WHO Catalogue of  mutations in Mycobacterium 
tuberculosis complex and their association with drug 
resistance.

Conclusion: Current results reveal mixed infection, and 
the presence of clinically relevant resistance markers go 
undetected by traditional culture based WGS.

TBS4B-25 Identifying foci of TB transmission 
at the village-level in Moldova: a hierarchical 
multinomial logit approach to model 
genomic, spatial and epidemiologic data 

Y. Lan,1 V. Crudu,2 N. Ciobanu,2 A. Codreanu,2 
M. Chitwood,1 B. Sobkowiak,1 J. Warren,1 
T. Cohen,1 1Yale School of Public Health, New 
Haven, United States of America, 2Phthisiopneumology 
Institute, Chisinau, Republic of Moldova. 
e-mail: theodore.cohen@yale.edu

Background: The transmission of MDR-TB in Moldova 
remains a serious challenge, with an estimated 23% of 
new and 48% of previously treated TB cases with MDR 
in 2022. A prospective genomic epidemiology study of 
incident cases occurring in 2018 and 2019 found that 
92% of MDR-TB was the result of transmitted MDR. 
The MDR phenotype was concentrated among two M. 
tuberculosis lineages: L2.2.1 (Beijing) and L4.2.1 (Ural).

Objective: We sought to identify villages in Moldova 
where local transmission of TB and MDR-TB was fo-
cused.
Methods: 35 large transmission clusters (i.e., at least 10 
cases) were identified using TreeCluster. We developed a 
hierarchical Bayesian multinomial logit model for trans-
mission clusters of each lineage, with both individual-
level (i.e., age, gender) and village-level variables (i.e., 
population density, poverty).
Results: Transmission foci of Beijing and Ural strains 
had distinct spatial distributions (Figure). 28 villages 
were identified as foci of local transmission Beijing clus-
ters; these villages were predominantly located in Trans-
nistria (eastern border of the country). 
In contrast, only 5 villages were identified as foci of lo-
cal transmission of one Ural cluster, none of which were 
in Transnistria. Notably, nearly 80% of cases within 
the largest transmission cluster of Beijing strains (clus-
ter #75, n=102), comprised entirely of MDR-TB, were 
concentrated in specific villages, while the largest trans-
mission cluster of Ural strains (cluster #178, n=105), 
comprised almost entirely of MDR-TB, had no area of 
geographic focus.

Conclusions: Our results revealed the significant dif-
ferences in the spatial distribution and local concentra-
tion of Beijing and Ural transmission clusters. A bet-
ter understanding of the extent to which host factors, 
pathogen characteristics, and environmental conditions 
contribute to these differences in local transmission is 
needed. Our modeling framework allows for such ad-
ditional investigation, as new variables can easily be 
incorporated to explore the factors that influence local 
transmission.
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TBS-EP01-01 First-time-in-human study  
and prediction of therapeutic Phase IIa  
dose for alpibectir, a potent first-in-class  
anti-tuberculosis drug 
M. Pieren,1 R.M. Antonijoan,2 D. Ochoa Mazarro,3 
L. Husband,4 G. Vlasakakis,5 G.W. Boyle,6 
M. Gitzinger,1 G.E. Dale,1 1BioVersys AG, Basel, 
Switzerland, 2Centre d’Investigació de Medicaments 
(CIM) IIB Sant Pau/ HSCSP, Barcelona, Spain, 
3Hospital Universitario de La Princesa, Madrid, 
Spain, 4BioVersys SAS, Lille, France, 5GSK, Philadelphia, 
United States of America, 6GSK, Stevenage, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: michel.pieren@bioversys.com

The clinical candidate alpibectir (BVL-GSK098) over-
comes resistance to and potentiates the activity of ethi-
onamide against M. tuberculosis and is currently under 
development for the treatment of TB. 
Here we report the results from the Phase 1 study 
(NCT04654143) to investigate the safety, tolerability, 
pharmacokinetics (PK) and food effect of alpibectir ad-
ministered as single and multiple oral doses in healthy 
volunteers. In part A, single doses of alpibectir (0.5, 1.5, 
4, 10 (fasted and fed), 25 and 40 mg) were administered 
in 7 cohorts. In part B, repeat doses of 5, 14 and 30 mg 
were administered QD for 7 days in 3 cohorts.
Alpibectir was well tolerated and demonstrated an ac-
ceptable safety profile at the doses tested. No clinically 
relevant safety findings were identified in the partici-
pants treated during Part A or Part B.
Alpibectir showed rapid absorption after a single dose 
(Tmax range of 0.75-1.5h) with dose-proportional in-
creases in exposure (Cmax and AUC). Following repeat 
dosing, accumulation of alpibectir was observed with 
a more profound effect on AUC compared to Cmax and 
with steady state being achieved by the last day of treat-
ment. Food affected the PK of alpibectir characterised 
by a slower absorption and lower Cmax. Administration 
with food increased the AUC by approximately 20% 
compared to the fasted conditions.
A population PK model was used during dose escalations 
as well as to predict the therapeutic dose range of alpi-
bectir for the ongoing phase IIa trial (NCT05473195).
Alpibectir is the first example of a small molecule target-
ing bacterial transcription regulators in clinical develop-
ment, a ground-breaking approach with the potential to 
create a paradigm shift in the treatment options for TB.

TBS-EP01-02 Grading of associations 
between M. tuberculosis genotype and 
antibiotic resistance 
S. Kulkarni,1 S. Laurent,2 C. Köser,3 P. Miotto,4 
L. Chindelevitch,5 A. Suresh,2 N. Ismail,6 T. Rodwell,2,7 
M. Farhat,1,8 1Department of Biomedical Informatics, 
Harvard Medical School, Boston, United States of 
America, 2Foundation for Innovative New Diagnostics 
(FIND), Geneva, Switzerland, 3Department of Genetics, 
University of Cambridge, Cambridge, United Kingdom 
of Great Britain and Northern Ireland, 4IRCCS San 
Raffaele Scientific Institute, Milano, Italy, 5Department of 
Infectious Disease Epidemiology, Imperial College London, 
London, United Kingdom of Great Britain and Northern 
Ireland, 6Global Tuberculosis Programme, World Health 
Organization (WHO), Geneva, Switzerland, 7Division of 
Pulmonary, Critical Care and Sleep Medicine, 
San Diego, United States of America, 8Division of 
Pulmonary & Critical Care, Massachusetts General 
Hospital, Boston, United States of America. 
e-mail: skulkarni@g.harvard.edu

Background: Genotype-based resistance prediction has 
revolutionized tuberculosis care due to its speed and low 
cost. Yet our knowledge of genetic markers of resistance 
requires continuing review as larger sequencing data-
sets become available. It is also critical to characterize 
emerging resistance to novel drugs, but the relative rarity 
of resistance limits the statistical power of direct asso-
ciation methods. 
Regression models can increase power and estimate the 
effects of co-occurring or correlated genetic features on 
resistance.
Methods: A dataset of 52,567 Mycobacterium tubercu-
losis (Mtb) isolates was curated by the WHO with sup-
port from FIND. To identify mutations associated with 
resistance, we built single-drug L2-penalized logistic 
regression models associating binary phenotypes (R/S) 
with mutations in Mtb genes known (Tier 1) and hy-
pothesized (Tier 2) to affect resistance. 
We corrected for population structure using genome-
wide principal components. Final prediction models 
were built using all mutations significant by permuta-
tion test.
Results: Binary resistance prediction models for five 
novel drugs and two fluoroquinolones achieved state-of-
the-art accuracy (Figure 1A). 
For all drugs, Tier 2 mutations improved model good-
ness-of-fit (likelihood ratio test, p << 0.01). We assigned 
mutations to 5 grades depending on the strength of evi-
dence, grading more mutations than the published cata-
logue (Figure 1B). 
Frameshift mutations in Rv2752c and glpK are associ-
ated with higher odds of fluoroquinolone resistance. For 
clofazimine, linezolid, delamanid, and pretomanid, the 
proportion of resistant isolates in the data is very low (2-
4.5%); therefore, fewer than five associations with low 
individual predictive sensitivities (0.6-26%) were made 
per drug.
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Figure 1.

Conclusion: L2-penalized logistic regression can: 
1. Associate mutations with resistance with high power 
and; 
2. Build accurate predictive models of resistance. 
However, logistic regression models are still limited by 
the low prevalence of resistance to new drugs. More 
data or complex models may be needed to estimate the 
effects of rare mutations on drug resistance.

TBS-EP01-03 Developing a platform to 
evaluate mycobacterial drug resistance 
through CRISPR-mediated knockdown  
of essential and non-essential genes 
C. Nimmo,1 V. Faulkner,1 J. Evans,1 E. Johnson,1 
1Francis Crick Institute, London, United Kingdom 
of Great Britain and Northern Ireland. 
e-mail: camus.nimmo@crick.ac.uk

Introduction: Genetic techniques have >80% sensitiv-
ity for predicting Mycobacterium tuberculosis (Mtb) 
resistant to rifampicin, isoniazid, and fluoroquinolones. 
However their sensitivity is much lower for the constitu-
ents of the new BPaL regimen (40% for linezolid, 0% for 
bedaquiline/pretomanid) and new drugs in the clinical 
pipeline as few resistance associated variants (RAVs) for 
these drugs have been identified. 
We developed a technique to evaluate specific variants in 
mycobacteria in vitro to evaluate association with resis-
tance by CRISPR interference (CRISPRi) knockdown of 
genes of interest and complementation with an edited 
mutation-containing version.
Methods: We used a CRISPRi system containing Strep-
tococcus thermophilus dCas9 (dCas9Sth1) to induce 
knockdown of genes in Mycobacterium smegmatis 
(Msm) and Mycobacterium marinum (Mmar). Single 
guide RNAs (sgRNAs) were designed and cloned into a 
plasmid with expression induced by anhydrotetracycline 
(ATC). Complemented genes containing mutations of 
interest were synthesised and cloned into the same plas-
mid under constitutive expression (figure). 

The plasmid was transformed into Msm/Mmar, with 
subsequent culture in 7H10 and minimum inhibitory 
concentrations (MICs) calculated at day 2 (Msm) or 7 
(Mmmar).
Results: sgRNAs were designed for Msm against gyrA 
(essential gene, RAVs cause target-based fluoroquino-
lone resistance), and for Mmar against gyrA, mmpR5 
(non-essential, RAVs cause off-target bedaquiline resis-
tance) and fbiC (non-essential, RAVs cause off-target 
pretomanid resistance). CRISPRi knockdown of gyrA 
in both Msm and Mmar led to elimination of bacterial 
growth at all concentrations of moxifloxacin, while com-
plementation with a mutated version restored growth. 
Knockdown of mmpR5 and fbiC led to an increase in 
MIC against bedaquiline and pretomanid respectively.

Conclusion: CRISPRi inducible knockdown combined 
with plasmid complementation is a strategy that can 
be used to evaluate putative RAVs in both essential and 
non-essential genes. It has the potential to be used to 
rapidly evaluate multiple potential RAVs against new 
drugs in Mtb.

TBS-EP01-04 A clinical decision support 
system to empower doctors and nurses 
treating drug-resistant TB in the BPaLM era 
A. Van Rie,1 L. Verboven,1 F. Conradie,2 S. Callens,3 
J. Black,4 G. Maartens,5 K. Dooley,6 S. Potgieter,7 
R. Warren,8 1University of Antwerp, Antwerp, Belgium, 
2University of the Witwatersrand, Johannesburg, South 
Africa, 3Universitair Ziekenhuis Gent, Gent, Belgium, 
4Livingstone tertiary Hospital, Porth Elisabeth, South Africa, 
5University of Cape Town, Cape Town, South Africa, 
6Vanderbilt University, Nashville, United States of America, 
7University of the Free State, Bloemfontein, South Africa, 
8Stellenbosch University, Tygerberg, South Africa. 
e-mail: annelies.vanrie@uantwerpen.be

Rifampicin-resistant tuberculosis (RR-TB) remains a 
global threat with almost 500,000 new cases annually. 
In 2020, we developed a treatment recommender clinical 
decision support system for (CDSS) to automate RR-
TB treatment individualization using whole genome se-
quencing (WGS) results. To support the implementation 
of BPaL(M) regimens, we revised the CDSS. 
First, we developed a system to predict the Mycobac-
terium tuberculosis (Mtb) strain phenotype for each 
of the 23 TB drugs as sensitive, very low, low (<25%), 
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moderate (25 to 60%), or high (>60%) probability of 
resistance, or resistant. This classification is based on 
a combination of phenotypic information on genomic 
variants in the WHO catalogue and expert rules derived 
from literature review. 
Next, machine learning methods were applied to expert 
feedback on CDSS treatment recommendations to de-
velop the optimal regimen for each patient. The CDSS 
recommends BPaLM when the Mtb strain is fully sus-
ceptible to BPaLM (wild type for all Bedaquiline, Pre-
tonamid, Linezolid and Moxifloxacin resistance con-
ferring genes) or when WGS predicts a very low or low 
probability of resistance to these drugs. 
The CDSS recommends strengthening BPaLM to a 
5-drug BPaLMplus regimen by adding one drug when 
the strain is susceptible to fluoroquinolones and has a 
moderate probability of resistance to B, Pa or L. 
Similarly, the tool recommends a 5-drug BPaLplus regi-
men by adding two drugs to BPaL when the strain if 
fluoroquinolone resistant and there is a moderate prob-
ability of resistance to B, Pa or L. A fully individualized 
regimen is recommended when the strain is resistant to 
B, Pa or L or when the probability of such resistance in 
high. 
Complementing the implementation of BPaL(M) with 
WGS and the CDSS could improve RR-TB treatment 
outcomes and protect the longevity of the BPaL(M) reg-
imens by mitigating the risk of resistance amplification 
in routine care settings.

TBS-EP01-05 Hollow-fibre system and 
Kramnick mouse model data show the 
efficacy and safety of delpazolid superior  
to linezolid 
L. Geiter,1 T. Gumbo,2 M. Cynamon,3 M. Chapagain,2 
C. Shoen,3 Y.L. Cho,4 1Independent Consultant, 
Sunny Isles Beach, Florida, United States of America, 
2Praedicare Inc., Dallas, TX, United States of America, 
3SUNY, Upstate Medical University, Veteran’s Health 
Research Institute, Syracuse, NY, United States of America, 
4LegoChem Biosciences, Daejeon, Republic of Korea. 
e-mail: ssqtbconsult@gmail.com

Background: Delpazolid, a novel oxazolidinone, was 
studied for safety and efficacy in a Kramnick (C3HeB/
FeJ) mouse model and in the Hollow Fiber System 
(HFS). These studies were conducted in parallel with the 
DECODE clinical trial to provide a deeper understand-
ing of delpazolid prior to later trials.
Design/Method: C3HeB/FeJ mouse experiments were 
conducted at the research facilities of the Veteran’s 
Health Research Institute. C3HeB/FeJ mice received 
bedaquiline and delamanid (BD), BD+linezolid(LZD), 
BD+delpazolid(DZD), INH/RIF/PZA or were untreat-
ed controls. Groups of six mice each were sacrificed af-
ter eight weeks or twelve weeks to assess bacterial load 
and surviving mice were followed for 12 weeks for reac-
tivation.

HFS modeling was conducted at Praedicare Inc., Dallas, 
Texas. Studies included the semi-dormant model and 
the intracellular model. PK/PD relationships were gen-
erated with Monte Carlo simulations of 10,000 patients 
receiving QD doses of 400 mg, 800 mg 1,200 mg or BID 
800 mg. Additionally, delpazolid and linezolid were as-
sessed for mitochondrial toxicity.
Results: In C3HeB/FeJ mice, delpazolid was superior to 
linezolid in the number of mice with zero CFU recovered 
after 8- or 12 weeks treatment or 12 weeks observation 
after 8- or 12-weeks treatment. Consistent with some 
other reports, the results in the BD only group were bet-
ter than BD+linezolid at all time points.
In the HFS system delpazolid demonstrated good steril-
izing activity and was active against intracellular bacte-
ria. A dose of 1200 mg QD or 800 mg BID would achieve 
an optimal microbial effect. Delpazolid demonstrated 
no mitochondrial toxicity while linezolid showed the ex-
pected level of toxicity.
Conclusions: Delpazolid shows an excellent safety and 
efficacy profile in a Kramnick model and the HFS. If 
these results are confirmed in the DECODE trial, delpa-
zolid will be well characterized for design of a Phase 2B 
or 3 clinical trial.

TBS-EP01-06 Monitoring TB treatment 
response: the role of drug resistance and 
pre-treatment bacillary load 
W. Sabiiti,1 B. Mtafya,2 K. Yae,3,4 E. Musisi,1 
N.E. Ntinginya,2 A. Abimiku,5 E. Okpokoro,5 
K. Naidoo,6 TRiAD Consortium 1University 
of St Andrews, St Andrews, United Kingdom of Great 
Britain and Northern Ireland, 2NIMR-Mbeya Medical 
Research Centre, Mbeya, United Republic of Tanzania, 
3KNCV TBC, Addis Ababa, Ethiopia, 4Ethiopia Public 
Health Research Institute, Addis Ababa, Ethiopia, 
5Institute of Human Virology Nigeria, Abuja, Nigeria, 
6CAPRISA, Durban, South Africa. 
e-mail: ws31@st-andrews.ac.uk

Background: Drug resistant tuberculosis (DR-TB) is on 
the rise especially among the previously treated people. 
We evaluated the utility of tuberculosis Molecular Bac-
terial Load Assay (TB-MBLA) for monitoring treatment 
response of DR-TB under the Triage Test for All Oral-
TB DR-TB regimen (TRiAD) study in Ethiopia, Nige-
ria, and South Africa.
Methods: Presumptive cases were tested for TB and 
rifampicin resistance using Xpert MTB/RIF Ultra. 
Positive cases were tested for multidrug resistant TB 
(MDR-TB) using the Xpert XDR cartridge and triaged 
to receive the most appropriate treatment according to 
resistance profile. 
Treatment response was measured by smear micros-
copy, Mycobacterial-Growth-Indicator-Tube (MGIT) 
culture and TB-MBLA (estimated colony forming units 
per millilitre– eCFU/ml). Linear regression and Kaplan 
Meier curve analysis were applied to assess difference in 
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the rate of bacillary load clearance and impact of pre-
treatment bacillary load/drug resistance on treatment 
outcomes.
Results: Overall, pre-treatment bacillary load (PBL) was 
3.4±2.1log10CFU/ml, corresponding to MGIT time-to-
culture-positivity of 17.5±12.7 days and smear grade 
1.3±0.7. Median age was 34 years with 75% (41/54) be-
ing male. 61% of the participants had TB-MBLA fol-
low-up data and were considered for treatment response 
analysis. Rifampicin monoresistant (RR-TB) partici-
pants cleared bacterial load faster, 0.87log10eCFU/ml/
month than MDR-TB, 0.70log10eCFU/ml/month, 
p<0.0001. 
Comparison with a Ugandan drug susceptible (DS-TB) 
cohort treated with standard first-line HRZE, revealed 
that PBL was higher in DS-TB patients but cleared fast-
er, 1.15log10eCFU/ml/month overtaking DR-TB, 0.82lo-
g10eCFU/ml/month by month-2 of treatment, p<0.0001 
(Figure 1). 

The risk (hazard ratio) of not converting to negative by 
month-2 of treatment in patients with high PBL and DS-
TB was 2.7, p=0.01 compared to 4.9, p=0.02 in patients 
with high PBL and DR-TB.
Conclusion: The results show that a combination of 
high PBL and DR-TB increases the risk of failing treat-
ment. Xpert XDR cartridge/TB-MBLA can detect these 
patients very early and ensure appropriate clinical man-
agement is provided.

TBS-EP01-07 A handheld 6-lead device 
for monitoring QTc interval during drug-
resistant TB treatment in limited-resource 
settings 
J. Metcalfe,1 T. Economou,2 F. Naufal,1 
M. Kucukosmanoglu,3 P. Phillips,1 F. Conradie,2 
1University of California San Francisco, San Francisco, 
United States of America, 2Wits Health Consortium, 
Port Elizabeth, South Africa, 3D-Prime LLC, McLean, 
United States of America. 
e-mail: john.metcalfe@ucsf.edu

Background: Modern treatment regimens for rifampin-
resistant tuberculosis (RR-TB) have QT-prolonging 
potential requiring electrocardiographic monitoring. 
Handheld 6-lead ECG devices may facilitate RR-TB 
regimen scale-up but have not been validated for re-
search or clinical use in high TB burden settings.
Methods: We prospectively determined the longitudinal 
diagnostic accuracy of a handheld 6-lead ECG monitor 
(KardiaMobile® 6L) versus reference standard 12-lead 
ECGs across consecutive patients recruited into the 
phase III BEAT Tuberculosis trial utilizing up to four 
concurrent QT-prolonging drugs. We further assessed 
agreement and repeatability of each modality, and con-
ducted a qualitative survey assessing feasibility of the 
6-lead ECG.
Results: During the study period, 2,070 and 2,015 total 
12-lead and 6-lead ECG QTc measurements were ob-
tained, 5% and 11.7% of which were indeterminate. 
Among 170 participants across 489 clinic visits, the mean 
12-lead and 6-lead ECG QTc was 418 milliseconds (ms) 
(range, 321-519 ms; SD 23.8 ms) and 422 ms (range, 288-
574 ms; SD 27.3 ms; [r2 = 0.4]); the inherent QTc vari-
ability was +/- 22.0 ms and +/- 50.2 ms, respectively. At 
a 500 ms QTcF cutpoint, the 6-lead ECG correctly clas-
sified 483 (98.8%) cases, with one (0.2%) false-negative 
and five (1%) false-positives, for a positive and negative 
predictive value of 16.7% and 99.8%, respectively. The 
mean increase in 12-lead QTcF from baseline to week 
24 was 8.5 ms, with four (2.1%) patient visits exceed-
ing QTcF 500 ms. The handheld device was feasible and 
easier to use than formal 12-lead ECG.
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Conclusion: The handheld 6-lead ECG device has high 
negative predictive value and therefore performs well as 
a triage test to determine which patients should under-
go reference standard 12-lead ECG. Trial participants 
received up to four QTc-prolonging anti-TB medica-
tions, though QTc rarely exceeded 500 ms. International 
guidelines should reconsider whether monitoring be risk 
stratified rather than be required for all patients.

TBS-EP01-08 Contezolid can replace  
linezolid in a novel combination with 
bedaquiline and pretomanid in a  
murine TB model 
E. Nuermberger,1 D. Almeida,1 S.-Y. Li,1 J. Lee,1 
B. Hafkin,2 K. Mdluli,3 N. Fotouhi,4 1Johns 
Hopkins University, Baltimore, United States of 
America, 2MicuRx Pharmaceuticals, Foster City, 
United States of America, 3Gates Medical Research 
Institute, Cambridge, United States of America, 
4TB Alliance, New York, United States of America. 
e-mail: enuermb@jhmi.edu

Linezolid (L) exhibited additive bactericidal and steril-
izing activity when combined with bedaquiline (B) and 
pretomanid (Pa) in mouse models of TB. The resulting 
3-drug “BPaL” regimen later proved to be an effective 
6-month, oral regimen for extensively drug-resistant and 
refractory multidrug-resistant tuberculosis. 
Despite the efficacy of the BPaL regimen, the dose- and 
duration-dependent toxicity of linezolid compromises 
its utility. Contezolid is a new oxazolidinone with in vi-
tro and in vivo activity against Mycobacterium tubercu-
losis comparable to that of linezolid. 
It was recently approved by the National Medical Prod-
ucts Administration in China for the treatment of com-
plicated skin and soft tissue infections; and it has already 
been used off-label in tuberculosis treatment. 
Pre-clinical and phase 1,2 and 3 studies suggest it may 
be less toxic than linezolid, making contezolid a poten-
tial candidate to replace linezolid in treatment of drug-
resistant tuberculosis. 
We evaluated the dose-ranging activity of contezolid, 
alone and in combination with BPa, and compared it 
with linezolid at similar doses, in an established BALB/c 
mouse model of tuberculosis. Contezolid had an MIC 
of 1 μg/ml, similar to linezolid, and exhibited similar 
bactericidal activity in mice. 
Addition of each oxazolidinone increased the bacteri-
cidal activity of BPa, although only linezolid 100 mg/kg 
and contezolid at 100 or 200 mg/kg increased the activ-
ity of the BPa combination in a statistically significant 
fashion. BPa plus contezolid at 200 mg/kg produced the 
lowest mean CFU count, but was not statistically supe-
rior to BPa with linezolid at 100 mg/kg. 
Contezolid-resistant mutants selected in vitro had 10-
fold increases in contezolid MIC and harbored muta-
tions in the mce3R gene. These mutants did not display 
cross-resistance to linezolid. Our results indicate that 

contezolid has potential to replace linezolid in regimens 
containing bedaquiline and pretomanid and likely other 
regimens.

TBS-EP01-09 In vitro efficacy of the 
diarylquinoline TBAJ-587 and its  
metabolites against M. tuberculosis 
D.A. Aguilar Ayala,1 M.S. Rabodoarivelo,1 M. Eveque,2 
A. Leding,3 A. Picó Marco,1 N. Willand,2 N. Serbina,4 
U.S. Simonsson,3 A. Lucía Quinana,1 S. Ramón García,1,5 
1University of Zaragoza, Zaragoza, Spain, 2Université 
de Lille, Institut Pasteur de Lille, Lille, France, 3Uppsala 
University, Uppsala, Sweden, 4The Global Alliance for TB 
Drug Development, New York, United States of America, 
5Research & Development Agency of Aragón (ARAID) 
Foundation, Zaragoza, Spain. 
e-mail: daguilar@unizar.es

The first-in-class diarylquinoline (DARQ) bedaquiline 
(BDQ) was recently added to the WHO essential medi-
cines list for drug-resistant tuberculosis. Improved effi-
cacy may be possible beyond current doses, but adverse 
effects limit evaluation of higher exposures.
TBAJ-587 is a next-generation DARQ with improved 
anti-Mycobacterium tuberculosis (Mtb) activity and 
safer properties than BDQ. Its dose optimization is un-
der evaluation within the ERA4TB consortium.
This study evaluated the in vitro efficacy of TBAJ-587 
and its main metabolites (M2, M3 and M12) under stan-
dard conditions (ST) and different carbon sources (more 
relevant to the site of infection) by minimal inhibitory 
concentration (MIC) and time-kill (TKA) assays cou-
pled to actual drug measurements over time.
TBAJ-587 scored lower MIC values than BDQ in the 
8 conditions tested. In TKA, TBAJ and its metabolites 
exhibited bactericidal effect at ≥5xMIC values, while 
1xMIC and 2xMIC resulted in a bacteriostatic effect 
that led to bacterial regrowth, not associated to com-
pounds’ instability, and isolation of mutants with a 
4-fold increase in their MIC.
Drug measurements over time demonstrated extensive 
non-specific binding of the compounds to the polysty-
rene plastic-ware resulting in lower-than-expected effec-
tive concentrations in ST and fatty acids (FA) cultures, 
but not in cholesterol. The detergent tyloxapol (added 
to the cholesterol broth) limited binding to the plastic-
ware, thus maintaining TBAJ-587 concentrations closer 
to expected values.
The PKPD analysis demonstrated that the unbound 
fraction in solution was effective overtime. Thus, Mtb 
was killed with lower exposures of TBAJ-587 and M3 
than expected in ST and FA broths, indicating a likely 
underestimation of the activity in in vitro assays using 
polystyrene plastic-ware, the most commonly used in 
antimicrobial research.
This work has received support from the Innovative 
Medicines Initiatives 2 Joint Undertaking (grant No 
853989).
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TBS-EP01-10 In vitro susceptibility testing 
of GSK656 against M. tuberculosis complex 
isolates to establish the epidemiological  
cut-off values and the distribution of 
minimum inhibitory concentrations 
A. Ghodousi,1,2 I. Iannucci,1 F. Saluzzo,1,2 A. Yepes,3 
D.M. Cirillo,1,2 1Università Vita Salute San Raffaele, 
Milan, Italy, 2IRCCS San Raffaele Scientific Institute, 
Milan, Italy, 3Global Health Medicines R&D, 
GlaxoSmithKline, Tres Cantos, Madrid, Spain. 
e-mail: saluzzo.francesca@hsr.it

Introduction: GSK3036656 (GSK656) is a novel Ben-
zoxaborole targeting Mycobacterium tuberculosis com-
plex (MTBC) leucyl-tRNA synthetase. The proposed 
use of GSK656 in Phase 2 combination regimen studies 
calls for the establishment of a robust phenotypic drug 
susceptibility testing (DST) method and a properly set 
breakpoint. 
A first step in this direction is the establishment of an in 
vitro standardized test based on the EUCAST protocol 
and the identification of the MIC distribution for the 
reference strain H37Rv ATCC 27294 and phylogeneti-
cally diverse clinical isolates.
Methods: To reach this objective, we tested H37Rv 
ATCC 27294 (31 independent replicates) and a panel 
of 25 phylogenetically diverse clinical isolates, show-
ing different phenotypic resistant pattern to 1st and 2nd 
line drugs, using serial 2-fold dilutions from 0,004 to 0,5 
μg/mL. Isoniazid was used as control drug against the 
H37Rv strain (serial 2-fold drug dilutions 0,008 to 1 μg/
mL).
Results: We observed a similar distribution of GSK656 
MICs for H37Rv and the phylogenetically diverse clini-
cal isolates, without no verifiable associated lineage 
effect. The MIC mode and the provisory ECOFF were 
identified respectively at 0.06 and 0.125 μg/mL (Fig 1).
Moreover, the two-laboratory derived low/high level re-
sistant isolates showed an MIC of 0,12 and 2 μg/ml as 
expected.

Conclusion: In conclusion, based on the identified MIC 
distribution we propose a provisory critical concentra-
tion of 0.125 μg/mL for GSK656.

TBS-EP01-11 NAT2 acetylator status 
associated with drug-resistant TB in Thailand 
R. Miyahara,1 H. Yanai,2 S. Suvichapanich,3 
B. Chaiyasirinroje,4 W. Imsanguan,5 S. Nedsuwan,5 
S. Mahasirimongkol,3 1National Institute of Infectious 
Diseases, Tokyo, Japan, 2Fukujuji Hospital and Research 
Institute of Tuberculosis (RIT), Tokyo, Japan, 3Ministry of 
Public Health, Nonthaburi, Thailand, 4TB/HIV Research 
Foundation, Chiang Rai, Thailand, 5Chiangrai 
Prachanukroh Hospital, Chiang Rai, Thailand. 
e-mail: rmiyahara@niid.go.jp

The N-acetyltransferase 2 (NAT2) acetylator status sig-
nificantly influences drug metabolism and tuberculosis 
(TB) treatment outcomes. NAT2 slow acetylation leads 
to elevated isoniazid (INH) blood concentrations, there-
by increasing the risk of drug-induced liver injuries. 
On the other hand, NAT2 rapid acetylation results in 
low blood INH concentrations, raising the likelihood of 
treatment failure, relapse, and death. 
We hypothesizes a possible association between NAT2 
rapid acetylator status and drug-resistant M. tuberculo-
sis as a consequence of inadequate treatment.
The research was conducted in Chiang Rai Province, 
Thailand, as part of an integrative study on human and 
pathogen genomics of TB. We enrolled TB patients con-
firmed via culture and over 15 years old. 
The study determined NAT2 rapid, intermediate and 
slow acetyloaters using SNPs from six loci of the SNPs 
including rs1041983, rs1801280, rs1799929, rs1799930, 
rs1208 and rs179993. 
We identified six NAT2 haplotypes (NAT2*4, *5B, *6A, 
*7B, *12A and *13A), and individuals were classified 
into rapid, intermediate or slow acetylators.
We stratified participants by their TB treatment history 
and analyzed the association between NAT2 acetylator 
status and drug resistance against INH, rifampicin and 
both. 
Of those with NAT2 genotype and drug resistance re-
sults (n=1032), 399 (38.7%) had previous TB treatment 
history. 133 patients with prior TB treatment history 
exhibited at least one drug resistance. Among them, 
patients with rapid and intermediate NAT2 acetylators 
showed higher INH resistance rates (18.2% and 25.1%) 
compared to slow acetylator (13.5%). 
After adjusting for age, sex and ethnicity, rapid and in-
termediate acetylator status showed 1.89 (95%CI: 1.03-
3.45) higher odds of drug resistance compared to slow 
acetylators.
In conclusion, our findings suggest that NAT2 rapid and 
intermediate acetylator status might increase the risk of 
TB drug resistance.
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TBS-EP01-13 Investigation of  
bedaquiline-resistance in Mycobacterium 
tuberculosis isolates from patients with 
drug-resistant tuberculosis at the Dr George 
Mukhari Tertiary Laboratory 
R. Mafunise,1,2 G. Ntlemo Shikwambana,1,2 
G. Mogale,1 N. Gogela,1 M. Nchabeleng,1,2 
A. Steyn,3,4 N. Makhado,1,2 1Sefako Makgatho 
Health Sciences University, Pretoria, South Africa, 
2National Health Laboratory Service, Pretoria, South 
Africa, 3Adrie Steyn - Africa Health Research Institute, 
Durban, South Africa, 4University of Alabama, 
Birmingham, United States of America. 
e-mail: mafusrabelani@gmail.com

Tuberculosis (TB) is a major global health concern 
worsened by the spread of drug resistant Mycobacte-
rium tuberculosis (Mtb) strains. Bedaquiline (BDQ) 
was licensed in 2012, and rolled out nationally in South 
Africa in 2015, to strengthen the current regimens in 
the treatment of drug-resistant strains and improve pa-
tients’ outcome. 
The purpose of this study was to investigate BDQ-resis-
tance in Mtb isolates from patients with drug-resistant-
TB at Dr George Mukhari Tertiary Laboratory.
One hundred and fifty consecutive residual drug resis-
tant isolates were collected from routine clinical speci-
mens from June 2020 to February 2021 and included in 
the study, for target and non-target sequencing.
Of the 150 isolates, 78 (52%) were from Gauteng, 59 
(39.3%) Northwest and 13 (8.6%) from Mpumalanga. 
Of all the drug resistant-TB cases, 128 (85.3%) were 
new cases. 
Target sequencing was done in all the isolates target-
ing three genes associated with BDQ resistance (pepQ, 
Rv0678 and atpE). Of the 150 isolates, 12 (30%) had 
substitution mutation in the pepQ gene while 3 (3.8%) 
had deletion and substitution mutation in the Rv0678. 
For the atpE gene, 1 (2.1%) isolate had both substitu-
tion and deletion mutations. Non target sequencing was 
done in 19/150 (12.6%) pre-XDR isolates, of which 14 
(73.6%) were resistant to both BDQ. 
These mutations were found in the mmpR (Rv0678) 
gene encoding the MmpS5–MmpL5 efflux pump repres-
sor associated with BDQ resistance. The predominant 
lineages were found to be the India-Oceanic and Euro-
American lineages.
To improve treatment outcomes in patients with DR-TB 
strains, the availability of comprehensive and rapid ge-
notypic and phenotypic drug susceptibility testing is a 
key to effective and timeous treatment that will help to 
prevent the emergence of drug resistant Mtb strains and 
further reduce transmission of resistant strains within 
communities.

TBS-EP01-14 Interaction Between Host 
Defence Peptides and Mycobacteria 
C. Nehls,1 S. Homolka,1 N. Röckendorf,2 S. Willcocks,3 
N. Reiling,1 U. Schaible,1 T. Gutsmann,1,2 1Research 
Center Borstel, Leibniz Lung Center, Borstel, Germany, 
2Centre for Structural Systems Biology, Hamburg, 
Germany, 3Brunel University London, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: tgutsmann@fz-borstel.de

Mycobacterium tuberculosis is resistant against the an-
timicrobial activity of a large number of host defence 
peptides (HDPs), which are active against other Gram-
negative or –positive bacteria. One reason for this resis-
tance is the unique structure of the mycobacterial cell 
wall. Mycobacteria produce a thick mycolate-rich outer 
glycolipid layer which functions as an exceptionally ef-
ficient barrier. 
We demonstrated that the membrane forming proper-
ties of trehalose dimycolate (TDM), as one of the im-
portant components of the mycobacterial outer barrier, 
are unique. TDM, which is organized in domains, leads 
to an increase of the overall membrane stability by a fac-
tor of three. 
We used reconstituted planar lipid bilayers composed of 
TDM and phospholipids to perform electro-physiolog-
ical experiments for determining the membrane perme-
abilizing activity of different HDPs. Atomic force and 
Scanning Electron microscopy was used to characterize 
the surface topography of reconstituted membranes and 
mycobacteria. 
X-ray synchrotron experiments were performed to anal-
yse the molecular organization of the membranes. The 
biophysical results were compared with results from 
anti-mycobacterial killing assays. 
Interestingly LL32, which is the highly active fragment 
of human cathelicidin, induced dramatic changes in the 
membrane morphology without inducing a significant 
permeabilization. We developed new HDPs with signifi-
cantly increase activities against Mtb and no haemolytic 
activity.
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TBS-EP01-15 Antimicrobial resistance 
stewardship: lessons learned from drug-
resistant tuberculosis programs – a scoping 
review 
V. Mirtskhulava,1 P. Pelzer,1 A. Gebhard,1 
D. Dare,1 1KNCV TB Plus (former KNCV Tuberculosis 
Foundation), Division TB Elimination and Health System 
Innovations, The Hague, Netherlands. 
e-mail: veriko.mirtskhulava@kncvtbc.org

Background: Antimicrobial resistance (AMR) is a grow-
ing public health threat due to the slow development 
of new antimicrobials and the increasing use of these 
drugs. Globally, drug-resistant microorganisms contrib-
ute to around 700,000 deaths, with 200,000 attributed to 
drug-resistant tuberculosis (DR-TB).
Objective: This scoping review aims to identify interven-
tions in DR-TB control that have demonstrated higher 
treatment success rates than the global average in low- 
and middle-income countries (LMICs), with the goal of 
informing global AMR stewardship efforts.
Design: In June 2021, a literature search was conducted 
in the MEDLINE and Embase databases. We selected 
original articles published in English that focused on 
observational cohort studies, clinical trials, systematic 
reviews, and mixed methods studies of adult pulmo-
nary DR-TB patients from 2008 - 2018 in LMICs, with 
documented end-of-treatment outcomes. Data were ex-
tracted, collated, charted, and mapped against the 2019 
WHO Practical Toolkit on Antimicrobial Stewardship 
Programs in Healthcare Facilities in LMICs.
Results: We identified 3348 articles. After the removal 
of duplicates, 2693 articles were screened for eligibility 
based on title and abstract, resulting in a remainder of 
370 articles that were reviewed based on full text. In to-
tal, 53 articles met the eligibility criteria. 
We found that interventions in the context of DR-TB 
closely align with the principles outlined in the WHO’s 
practical toolkit on Antimicrobial Stewardship Pro-
grams. 
However, inconsistencies were identified in antibiotic pre-
scription practices and patient treatment adherence. Out 
of the 42 documented intervention types, key interven-
tions included directly observed treatment (27 articles), 
adverse event monitoring (26 articles), and prioritizing 
DR-TB in National Action Plans (22 articles).
Conclusion: Our review highlights the strong alignment 
between DR-TB interventions and the WHO’s practical 
toolkit on Antimicrobial Stewardship Programs, except 
for antibiotic prescription practices and patient treat-
ment adherence. Addressing these areas of inconsisten-
cy could enhance global AMR stewardship.

TBS-EP01-16 Investigating West African M. 
tuberculosis complex lineages response to 
new anti-tuberculosis treatment approaches 
F. Faal,1 N. Top,1 O. Jobe,2 T.L. Blundell,3 T.G. Clark,4 
A.P. Pandurangan,3 J.E. Phelan,4 L.D. Tientcheu,4 
1MRC Unit The Gambia at LSHTM, Banjul, Gambia 
(Republic of The), 2MRC unit The Gambia at LSHTM, 
Banjul, Gambia (Republic of The), 3Heart and Lung 
Research Institute, University of Cambridge, Cambridge, 
United Kingdom of Great Britain and Northern Ireland, 
4Faculty Infectious and Tropical Diseases, London 
School of Hygiene and Tropical Medicine, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: fatou.faal@lshtm.ac.uk

Tuberculosis is caused by Mycobacterium tuberculosis 
(Mtb) complex (MTBC) lineages. There are nine MTBC 
lineages worldwide, all found in Africa. Some lineages 
are distributed globally (lineage 2 and 4), while others 
are restricted to specific geographical locations, such as 
M.africanum (lineages 5 and 6), where are mainly found 
in West Africa. 
Despite this diversity, drug-susceptible TB is treated 
with the same antibiotic combination for six months. 
MTBC lineages’ genetic diversity has been shown to af-
fect treatment response. Therefore, new drugs account-
ing for this diversity are needed to control TB.
Here, a total of 285 MTBC isolates from The Gambia 
with whole genome sequence data were used to identify 
important genetic mutations for structural bioinformat-
ics analysis. Representative isolates of MTBC lineages 
were transformed using a reporter gene-tagged plasmid 
to confer luminescence and green fluorescence protein 
expression to bacilli. The direct effect of antibiotics 
was tested in the presence of the bacteria to determine 
the half-maximal inhibitory concentration 50 (IC50) of 
each drug against the transformed MTBC lineage. The 
IC50 values were then aligned with the genetic variation 
in each lineage to derive an association.
The results revealed that some mutations within estab-
lished drug resistant genes differed in MTBC lineages. 
The IC50 for rifampicin was 0.001-0.002, 0.003-0.004, 
0.004, 0.007 and 0.008 for M.africanum lineage 6, Mtb 
lineage 2, M. bovis, Mtb lineage 4 and M.africanum 
lineage 5, respectively. M.africanum lineage 6 had a lin-
eage-specific mutation in the rpoB, but also fabG1 and 
gyrA/B genes. Mtb lineage 4 had only a mutation in the 
katG gene, related to isoniazid resistance.
Overall, we have built a pipeline to integrate the genetic 
variation of MTBC isolates circulating in West Africa 
with phenotypic antibiotics’ susceptibility. This will be 
used to understand the molecular determinants of West 
African MTBC lineage responses to existing and new 
anti-TB drugs.
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TBS-EP01-18 Development of low-cost 
oligonucleotide ligation assay and lateral 
flow test to detect multidrug-resistant TB 
K. Yamashita,1 A.G. Kim,2 B. Tran,1 R. Odero,3 
B. Lutz,1 N. Panpradist,1,4,5 1University of Washington, 
Seattle, Washington, United States of America, 
2University of Washington, Seattle, United States of 
America, 3Sustainable Laboratory Quality Systems for 
HIV/TB Epidemic Control Project Disease Control, 
Prevention and Management Program. AMREF Health 
Africa in Kenya, Kisumu, Kenya, 4Chiang Mai University, 
Chiang Mai, Thailand, 5Ministry of Health, Nairobi, Kenya. 
e-mail: nuttadap@uw.edu

Treatment regimens for tuberculosis (TB) rely on antimi-
crobial drugs such as rifampin and isoniazid. However, 
high levels of antimicrobial resistance can lead to poor 
treatment outcomes and further transmission of TB 
and multi-drug resistant TB (MDR-TB). Screening for 
MDR-TB can be complicated by the long turnaround 
time involved in existing methods such as line probe as-
say. Point-of-care MDR-TB tests such as Xpert are avail-
able but require access to >$US10k custom equipment. 
To this end, we have developed a near-point-of-care, 
low-cost oligonucleotide ligation assay “OLA-Simple” 
platform to detect single nucleotide polymorphisms 
(SNPs). OLA-Simple contains four main steps: sample 
preparation, amplification of regions containing muta-
tions, allele-specific probe ligation, and visual detection 
of the ligated products by lateral flow test (LFT).
Here we develop PCR primers and ligation probes and 
optimize assay conditions to detect rifampin-resistant 
TB mutations within the rpoB gene (i.e., D435V, D435Y, 
H445Y/D, H445L, S450L/W, S450L/W, and L452P). 
Primers and probes were designed based on the con-
sensus sequence of ~4,000 MTB complexes (European 
Nucleotide Archive). 
Ligation reaction is carried out in the presence of wild-
type (WT) or mutant (MUT) MTB amplicon mixed with 
ligase and three different probes: a 5’-phosphorylated, 
3’- biotinylated common probe, a 5’-digoxigenin-tagged 
WT probe, and a 5’-fluorescein-tagged MUT probe. 
The resultant ligation product is detected using anti-
biotin-conjugated gold nanoparticles on custom 3D-
printed LFT consisting of a biotin control line, anti-di-
goxigenin WT line, and anti-fluorescein MUT line.
Across all the seven rifampin-resistant mutations, we 
observed expected results with visible MUT bands in 
samples with MUT alleles and visible WT bands in 
samples with WT alleles. 
Similarly, software analysis revealed a significant dif-
ference between the MUT signal intensities of samples 
with MUT vs. WT alleles. In summary, the work present 
is a significant step toward increasing access to low-cost 
MDR TB testing.

TBS-EP01-19 Unconjugated peptides 
comprising M. tuberculosis heat shock 
protein and S. aureus peptidoglycan 
generate broadly reactive antibodies to 
Gram-positive bacteria 
N. Rikhi,1 C.J. Sei,1 K. Muema,1 K.A. Kroscher,1 
A. Assiaw-Dufu,1 R.F. Schuman,2 G.W. Fischer,1 
1Longhorn Vaccines & Diagnostics, LLC, Gaithersburg, 
United States of America, 2Antibody and Immunoassay 
Consultants, Rockville, United States of America. 
e-mail: nr@lhnvd.com

Background: Antimicrobial Resistance (AMR) is a glob-
al threat to public health. Mycobacterium tuberculosis 
(MTB) is one of the high priority pathogens among 
drug-resistant bacterial strains that contribute to AMR. 
Peptide vaccines comprising multiple epitopes specific to 
MTB and common to gram-positive bacteria could pro-
vide a novel approach towards designing a vaccine that 
combats AMR, while also targeting tuberculosis. Previ-
ous studies have shown that antibodies to Peptidoglycan 
(PGN) were opsonic against gram-positive bacteria and 
MTB. 
In this study, we demonstrate that unconjugated pep-
tides comprising MTB heat shock protein (HSP16.3), 
TB Pep01, and PGN from Staphylococcus aureus (SA), 
generated cross-reactive antibodies against mycobacte-
ria and other gram-positive bacteria.
Methods: ICR mice were immunized with 1, 10, and 20 
μg of TB Pep01 and ultrapure PGN, formulated with 
AddaVax™ adjuvant. Serum IgG1 titers to TB Pep01, 
PGN, and various gram-positive bacteria including 
MTB were analyzed by indirect fixed ELISA. Titers to 
Mycobacterium smegmatis (SMEG), Staphylococcus 
epidermidis (SE), Staphylococcus aureus (SA), Bacillus 
subtilis (BS) and Group B Streptococcus (GBS) were also 
assessed using live bacteria ELISA.
Results: Robust and broad IgG1 antibodies were in-
duced to both PGN and TB Pep01 and demonstrated 
higher titers with 10 and 20 μg doses, compared to 1 μg. 
A dose response was also observed in the binding of an-
tibodies to fixed and live mycobacteria, staphylococci, 
streptococci, and bacilli.
Conclusion: Unconjugated peptides comprising MTB 
HSP16.3 and PGN from SA generated broadly reactive 
antibodies to MTB, SMEG, SE, SA, BS and GBS. An-
tisera are currently being tested for opsonophagocytic 
killing activity against mycobacteria and staphylococci. 
Combining MTB-specific epitopes with common epit-
opes among gram-positive bacteria could be a useful 
strategy for mitigating the global threat of AMR and 
provide novel treatment options for tuberculosis. More-
over, unconjugated peptides targeting epitopes of mul-
tiple pathogens provide a cost-effective, easily scalable 
approach for vaccine design.
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TBS-EP02-02 MIC distribution and  
the prevalence of drug resistance in 
multidrug-resistant TB in the Philippines 
S. Yoshida,1,2 A. Aono,2 R.V. Destura,3 A. dela Tonga,3 
C. Pangilinan,3 G.A.M. Atienza,4 D.R. Lim,3 
C.A.P. Sacopon,4 J.E.L. Bascuna,4 R.P. Basilio,4 
M. Kato-Maeda,5 S. Mitarai,2 1Infectious Research 
Division, Department of Clinical Research Center, National 
Hospital Organization Kinki-chuo Chest Medical Center, 
Sakai, Japan, 2Research Institute of Tuberculosis(RIT), 
Kiyose, Japan, 3University of the Philippines Manila, 
Manila, Philippines, 4Research Institute for Tropical 
Medicine, Manila, Philippines, 5University of California 
San Francisco, California, United States of America. 
e-mail: romanekwuispring@gmail.com

The Philippines is one of the countries with a high bur-
den of TB and DR-TB, and quality-assured drug sus-
ceptibility testing is needed to confirm drug resistance. 
Furthermore, the critical minimum inhibitory concen-
tration (MIC) of these drugs and the prevalence of resis-
tance in the local environment remain unknown.
We tested a total of 188 MDR-TB isolates registered 
with PMDT were randomly selected in this preliminary 
analysis. The reference values used for the MIC ranges 
of MFX, BDQ, DLM and LZD and the critical con-
centration of MGIT were based on the latest CLSI and 
WHO standards respectively. MIC resistance categories 
were determined by comparing the obtained MIC dis-
tribution with MGIT-AST results, and the frequency 
of resistance for each drug was determined. For MFX, 
resistance-related genes were confirmed by WGS.
The tentative MIC resistance rates were as high for 
MFX (18.4%), followed by LZD (8.0%), BDQ (0.5%) 
and DLM (0.5%); The area of technical uncertainty 
or intermediate category was set at 1mg/L for MFX. 
MGIT-AST results showed that MFX resistance was 
highest (17.8%), followed by BDQ (1.1%) and LZD 
(0.5%), but no isolates were resistant to DLM. For com-
parison of phenotypic MFX resistance by MGIT-AST 
and results with WGS, 2 isolates with the gyrA A90V 
mutation (2/26:12.5%) were found to be phenotypically 
susceptible, while all 12 strains with the D94G muta-
tion were resistant with MGIT-AST (100%). Hetero-
resistant (n=6) and isolates with no mutations (n=8) 
were also found.
In conclusions, the MIC distribution proposed in this 
study also indicates that the clinical breakpoint (CB) 
and quality control strain tolerance for X/MDR-TB 
treatment may be influenced by the MIC distribution. 
The results of this preliminary analysis may warrant a 
comprehensive review of existing MICs and possible 
changes to the current MIC plate design. Further de-
tailed analysis by WGS is required (currently ongoing).

TBS-EP02-03 Risk factors for fluoroquinolone 
resistance among patients with second-line 
drug-resistant TB evaluated in Uganda 
A. Tumuhairwe,1 D. Mujuni,2 1Makerere University, 
Kampala, Uganda, 2Makerere University, College 
of Health Sciences, Kampala, Uganda. 
e-mail: tumuhairwearnoldk@gmail.com

Despite the emerging burden of second-line resistance, 
the emergence of fluoroquinolone resistance and the 
risk factors among patients living with mono and multi 
drug resistant TB has not been extensively studied in 
Uganda. 
This study aimed at determining the risk factors for 
fluoroquinolone resistance among patients with second 
line-drug resistant tuberculosis from mono and multi-
drug resistant tuberculosis isolates previously evaluated 
samples in Uganda. 
This was a case-control study conducted on 240 mono 
and multi-drug resistant tuberculosis patient samples re-
ferred to the national tuberculosis reference laboratory 
and evaluated for second-line drug resistance between 
the months of June 2017 and December 2019. Data for 
the study were collected using the laboratory informa-
tion system, which extracted information on drug-
resistant TB patients and relevant metadata. Data on 
mutations and clinical/demographic information were 
entered, sorted, cleaned, and organized in Microsoft 
Excel. 
The data were then imported into STATAv15 for cross-
tabulation and descriptive statistics. The study em-
ployed a nested case-control sampling approach, where 
cases were identified from a larger cohort study popula-
tion, and controls were selected from the same cohort. 
Linear logistic regression and correlation analyses were 
conducted to explore the relationships between the 
dependent and independent variables. In total 72/574 
(12.54%) were characterized as second line drug resis-
tant strains using rapid molecular line probe assay anal-
ysis. 
Predominant mutations (26) conferring high-level resis-
tance to Moxifloxacin were found to frequently occur in 
the gyrA D94G locus, followed by the gyrA A90V locus 
(25) and least (01) in the gyrB locus. Clinical factors, 
specifically RIF/INH Resistance and Treatment out-
come, showed significant associations with fluoroquino-
lone drug resistance at coefficients of 0.3077 (p < 0.001) 
and -0.0972 (p = 0.003), respectively. 
The study findings suggest that public health initiatives 
should prioritize tackling RIF/INH resistance and treat-
ment outcomes as key areas for intervention to combat 
fluoroquinolone drug-resistance among drug-resistant 
TB patients.
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TBS-EP02-05 Metabolic inhibitors 
mitigating sepsis and TB-induced DNA 
hypermethylation 
A. Abhimanyu,1 S.C. Longlax,1 M. Ladki,1 R. Wallis,2 
R. Van Crevel,3 M. Netea,3 C. Coarfa,1 A. DiNardo,1 
1Baylor College of Medicine, Houston, United States 
of America, 2The Aurum Institute, Johannesburg, 
South Africa, 3Radboud University Medical Center, 
Nijmegen, Netherlands. 
e-mail: Abhimanyua@uchicago.edu

Background: Severe and chronic infections, such as sep-
sis and Tuberculosis (TB), lead to epigenetic-mediated 
immune suppression. Cancer studies have demonstrated 
that perturbations in intracellular metabolites trigger 
global changes in the epigenetic landscape.
Methods: We applied complementary approaches, in-
cluding data mining public tuberculosis (GSE42834) and 
sepsis (GSE154918) datasets, an in vitro LPS-stimulated 
macrophage tolerance model, DNA methylation (Meth-
yl EPIC), confocal microscopy, and reverse phase protein 
array (RPPA) to investigate mechanisms of reversing 
post-infection immune suppression. Metabolic inhibi-
tors rapamycin, everolimus, metformin, BAY1436032, 
DON and GLYNAC were used. 
The results from vitro studies were validated in vivo 
among TB participants who received standard of care 
antibiotics (SOC) with and without the metabolic in-
hibitor everolimus.
Results: Patients with TB and sepsis both demonstrate 
increased expression of genes involved in glycolysis and 
the tricarboxylic acid (TCA) cycle, which correlated 
with an increase in DNA methylation. LPS-tolerized hu-
man monocytes developed DNA hypermethylation that 
overlaps with epigenetic profile changes in humans with 
sepsis and TB. LPS induced the TCA enzymes isocitrate 
dehydrogenase, citrate synthetase, as well as DNMT3B 
to translocate into the nucleus. Inhibition of metabolic 
overactivation blocked LPS-induced immune suppres-
sion and DNA hyper-methylation. 
Phase 2 TCA metabolites succinate and itaconate mim-
icked LPS-induced immune suppression and DNA hy-
per-methylation. In vivo, humans with TB who received 
SOC plus the everolimus are rescued from DNA hyper-
methylation marks.
Conclusion: Metabolic activation via the TCA cycle 
regulates DNA methylation and immune tolerance and 
metabolic inhibitors restore immune responsiveness and 
lower DNA hypermethylation. In vivo, metabolic inhibi-
tor everolimus inhibits DNA hypermethylation and as-
sociates with improved lung function.

TBS-EP02-06 Post-TB DNA hypermethylation 
correlates with improved lung function 
C. Coarfa,1 A. Koirala,1 S. Carrero Longlax,1 
M. Mlotshwa,2 S. Ginindza,2 S. Grimm,1 R. Wallis,2 
A. Dinardo,1 1Baylor College of Medicine, Houston, 
United States of America, 2Aurum Institute, 
Johannesburg, South Africa. 
e-mail: coarfa@bcm.edu

During successful TB therapy, 10-20% of patients have 
worsening lung function despite microbial clearance. 
DNA methylation are heritable epigenetic marks that 
regulate immunity. We previously demonstrated that TB 
patients have long-lasting DNA hypermethylation scars 
that limits Mtb-specific peptides (ESAT-6 and CFP-10) 
and non-specific (BCG and mitogen) immunity. It is un-
clear how DNA methylation status effects lung function 
recovery during TB therapy.
Leveraging PBMCs available from a previously de-
scribed HDT clinical trial, DNA was isolated from 73 
micro-confirmed TB participants with spirometry data 
at baseline and end of therapy (EOT). Despite success-
ful therapy, 26%, 28%, and 44% had worsening FEV1, 
FVC, or FEV1/FVC, respectively. CRP levels, used as 
a marker of inflammation, decreased in almost all TB 
participants, but did not correlate with improved lung 
function (r = -0.08; p = 0.49).
Improved lung function correlated with DNA hyper-
methylation. Specifically, improved lung function (with 
improved FEV1 and FEV1/FVC) associated with DNA 
hypermethylation in mTOR signaling, OxPhos, apop-
tosis, TCA cycle, and p53 signaling (Fig 1). 

Improved FVC correlates with DNA hypermethylation 
in mTOR signaling and one-carbon metabolism. Wors-
ening lung function during successful therapy over-
lapped with previously identified methylation changes 
associated with systemic inflammation, including DNA 
methylation changes in TNF-NFKB pathway, p53, PI3K-
mTOR signaling, and VEGF signaling. 
WGCNA analysis identified a module of hypermethyl-
ated promoters that correlated with EOT FEV1/FVC 
(r=0.34; p = 0.005). This module of promoters identi-
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fied that hypermethylation of TREM1 and MPO cor-
relating with EOT FEV1/FVC (r = 0.39 and 0.34, respec-
tively; p< 0.01)
In summary, while DNA hypermethylation induces im-
mune suppression, this data demonstrates that it is asso-
ciated with improved lung function during TB therapy. 
This suggests that HDT will need to balance healing 
some DNA methylation scars without inducing addi-
tional lung pathology.

TBS-EP02-07 Interferon-γ-independent 
immune markers of M. tuberculosis exposure 
among HIV-exposed and unexposed infants 
S.M. LaCourse,1 J.N. Escudero,1 A. Subuddhi,2 
S. Belauret,2 R.A. Pearson,2 L.M. Cranmer,2 
J. Mecha,3 D. Matemo,4 J. Kinuthia,4 G. John-Stewart,1 
C.L. Day,2 1University of Washington, Seattle, WA, 
United States of America, 2Emory University School of 
Medicine, Atlanta, GA, United States of America, 
3Kenya Medical Research Institute, Nairobi, Kenya, 
4Kenyatta National Hospital, Nairobi, Kenya. 
e-mail: sylvial2@uw.edu

Background: HIV-exposed uninfected (HEU) children 
may be at increased risk for M. tuberculosis (Mtb) infec-
tion compared to HIV-unexposed children (HUU). Clin-
ical tests to identify Mtb infection (tuberculin skin test 
[TST] and interferon-γ [IFN-γ] release assay [IGRA]) 
may have decreased performance due to BCG cross-re-
activity or reduced IFN-γ production in early life. 
We hypothesized non-IFN-γ responses would identify 
additional children, and HEU infants would be more 
likely to exhibit Mtb sensitization.
Methods: We performed TST (12 and 24 months) and 
collected PBMCs (6 weeks, 12 and 24 months) from 
HEU and HUU infants in Kenya. PBMCs were incubat-
ed overnight with CFP-10/ESAT-6 peptide pool. CD4 T 
cell expression of IFN-γ, IL-2, and TNF was measured 
by flow cytometry. 

Probability of TB-specific CD4 T cell responses was es-
timated using Bayesian hierarchical mixture model ap-
proach (MIMOSA); cytokine responses with posterior 
probability of response ≥95% and false discovery rate 
<0.05 were considered positive. TST ≥10 mm was con-
sidered positive.
Results: Among 87 infants with PBMCs evaluated (HEU: 
39 [45%], HUU 48 [55%]), 17 (19.5%) exhibited CFP-
10/ESAT-6 specific responses at any time point (IFN-γ+: 
4 [4.6%], IL-2+: 11 [12.6%], TNF+: 6 [6.9%]), includ-
ing 2 with IL-2+TNF+ and 1 with IFN-γ+IL-2+TNF+ 
responses; 1/87 (1.1%) had a positive TST. IL-2 and/or 
TNF identified 3.5-fold (16.1 vs. 4.6% RR 3.5 [95%CI 
1.23-9.98]) more infants vs. IFN-γ alone, while any TB-
specific cytokine identified 16 times (19.5 vs. 1.2% RR 
16.0 [95%CI 2.12-120.6]) more infants than TST alone. 
The proportion of HEU and HUU infants with any TB-
specific cytokine response was similar (23.1 vs. 16.7%, 
RR 1.2 [95%CI 0.73-2.09]), though HEU infants were 
more likely to have TNF+ responses (12.8 vs 2.1%, RR 
2.0 [95%CI 1.28-3.09]).
Conclusion: TB-specific IFN-γ-independent cytokine re-
sponses identified additional infants with Mtb sensitiza-
tion, potentially missed by TST and IGRA, with TNF 
responses more common among HEU infants.

Overall 6 weeks 12 months 24 months

Overall†
N=87
n (%)

HEU
N=39
n (%)

HUU
N=48
n (%)

p*
Overall
N=51
n (%)

HEU
N=19
n (%)

HUU
N=32
n (%)

p*
Overall
N=77
n (%)

HEU
N=35
n (%)

HUU
N=42
n (%)

p*
Overall
N=22
n (%)

HEU
N=4

n (%)

HUU
N=18
n (%)

p*

CFP-10/ESAT-6 
(any+) # 17 (19.5) 9 (23.1) 8 (16.7) 0.453 1 (2.0) 1 (5.3) 0 0.190 12 (15.6) 8 (22.9) 4 (9.5) 0.108 4 (18.2) 0 4 (22.2) 0.297

IFN-γ+ 4 (4.6) 2 (5.1) 2 (4.2) 0.831 -- -- -- -- 4 (5.2) 2 (5.7) 2 (4.8) 0.851 -- -- -- --

IL-2+ 11 (12.6) 4 (10.3) 7 (14.6) 0.546 -- -- -- -- 7 (9.1) 4 (11.4) 3 (7.1) 0.515 4 (18.2) 0 4 (22.2) 0.297

TNF+ 6 (6.9) 5 (12.8) 1 (2.1) 0.049 1 (2.0) 1 (5.3) 0 0.190 5 (6.5) 4 (11.4) 1 (2.4) 0.231 -- -- -- --

TST+ ‡ 1 (1.2) 1 (2.6) 0 0.274 n/a n/a n/a n/a 1 (3.5) 1 (2.9) 0 0.275 -- -- -- --

† Includes participants who were positive by any CFP-10/ESAT-6+ specific cytokine or TST at any timepoint
* Test of proportions between HEU and HUU
# Bayesian hierarchical mixture model approach (MIMOSA); cytokine responses with posterior probability of response ≥95% and false discovery rate <0.05 were considered positive
‡ TST positive ≥10mm

TBS-EP02-07 Table. Prevalence of  CFP-10/ESAT-6-specific responses and TST positivity among HIV-exposed 
uninfected (HEU) and HIV-unexposed uninfected (HUU) infants in Kenya at 6 weeks, 12 months, and 24 months of  
age, N=87.
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TBS-EP02-08 Searching for suppression: 
myeloid-derived suppressor cells in TB 
granulomas 
N. Jain,1 E. Ogbonna,2 Z. Maliga,2 L. Zhang,3 
I. Solomon,2 J. Rosenberg,4 A. Shih,5 S. Fortune,4 
S. Santagata,2 P. Sorger,2 B. Aldridge,6 A. Martinot,1 
1Cummings School of Veterinary Medicine at Tufts 
University, North Grafton, United States of America, 
2Harvard Medical School, Boston, United States of 
America, 3Nanostring Technologies, Seattle, United States 
of America, 4Harvard School of Public Health, Boston, 
United States of America, 5Massachusetts General Hospital, 
Boston, United States of America, 6Tufts University School 
of Medicine, Boston, United States of America. 
e-mail: amanda.martinot@tufts.edu

Multidrug resistant TB remains a major clinical chal-
lenge world-wide and host-directed therapies have been 
proposed as adjunctive therapy in cases of Mtb drug 
resistance. Recently, it has been suggested that pharma-
cologic modulation of myeloid-derived suppressor cells 
(MDSC) may be an alternative to antimicrobial therapy 
for TB. MDSC are a transient immature myeloid cells 
that have been shown to block T cell-activation by re-
cruiting T-regulatory lymphocytes. 
In cancer, MDSC have been associated with immune-
suppression and dampening of the host’s immune re-
sponse locally in tissue microenvironments, but the role 
of MDSC in Mycobacterium tuberculosis (Mtb) disease 
progression is unclear. 
In order to determine if MDSC could be a useful target 
for adjunctive therapy for TB disease in immune sup-
pressed populations, we wanted to investigate their role 
in TB disease. 
Using spatial transcriptional profiling and highly multi-
plexed tissue cyclic immunofluorescence, we profiled a 
series of histologically distinct granulomas identified on 
H&E- stained sections of surgical lung resection speci-
mens from four individuals with culture confirmed Mtb 
infection. Distinct transcriptional profiles were associ-
ated with different granuloma maturation states and 
degree of T lymphocyte infiltration. 
In transitional granulomas, that were non-necrotizing 
and characterized by variable degrees of fibrosis, we 
identified increased co-expression of suppressor genes 
such as S100A8/S100A9 and IDO with myeloid mark-
ers (CD14, CD68, CD163) consistent with the presence 
of monocyte-like myeloid-derived suppressor cells (Mo-
MDSC). 
Analysis of multi-plexed IF (mIF) from serial sections 
confirmed the co-expression of suppressive proteins 
with myeloid cells consistent with the presence of 
MDSC in human tuberculosis. 
Notably, the highest expression of suppressive genes was 
detected in granulomas that lacked significant T cell in-
filtrates or necrosis suggesting that MDSC may have a 
distinct role in tuberculosis pathology that differs from 
what has been described in tumor microenvironments.

TBS-EP02-09 Diminished TB-specific T-cell 
responses during pregnancy in women with 
HIV and the effect of isoniazid preventive 
therapy 
A. Saha,1 J.N. Escudero,2 T. Layouni,3 J. Mecha,4 
E. Maleche-Obimbo,5 D. Matemo,6 J. Kinuthia,6 
G. John-Stewart,1 B.A. Richardson,7 S.M. LaCourse,1 
J.A. Shah,1,3 1Department of Medicine, University 
of Washington, Seattle, United States of America, 
2Department of Global Health, University of Washington, 
Seattle, United States of America, 3VA Puget Sound Health 
Care System, Seattle, United States of America, 4Centre 
for Respiratory Diseases Research, Kenya Medical Research 
Institute, Nairobi, Kenya, 5Department of Paediatrics 
and Child Health, University of Nairobi, Nairobi, Kenya, 
6Medical Research Department, Kenyatta National Hospital, 
Nairobi, Kenya, 7Department of Biostatistics, University of 
Washington, Seattle, United States of America. 
e-mail: apsaha@uw.edu

Background: Risk of tuberculosis (TB) progression ap-
pears increased in pregnancy and early postpartum and 
is associated with adverse maternal-infant outcomes. 
We previously described suppression of Mycobacterium 
tuberculosis (Mtb)-specific CD4+ T-cell responses (as-
sociated with TB progression) during the third trimester 
irrespective of HIV coinfection. 
In this study, we evaluated the impact of pregnancy on 
Mtb-specific CD4+ T-cell responses in women with 
HIV (WHIV) with prior TB sensitization determined 
by a positive QuantiFERON-TB Gold Plus (QFT-Plus), 
and the interaction of isoniazid preventive therapy (IPT) 
on immune responses to Mtb.
Methods: We measured adaptive immune responses 
among participants (n=33) with persistently positive 
QFT-Plus tests during pregnancy (20-34 weeks), 6-weeks 
postpartum, and 12-months postpartum enrolled in the 
Maternal Infant TB infection Incidence and Prevalence 
Study (MITIPS) in Western Kenya. Using cryopreserved 
peripheral blood mononuclear cells (PBMC), we quan-
tified frequency of Mtb (ESAT6/CFP10) specific CD4+ 
T-cell cytokines IFNg, IL-2, and TNFa with intracellu-
lar cytokine staining, performed dimensional reduction 
techniques applying COMPASS to create a total func-
tional score (FS), and compared groups using nonpara-
metric ANOVA.
Results: Among 21 WHIV (median CD4 = 570, IQR 
493-802 and 90% with undetectable viral load), we 
observed Mtb-specific cytokine responses in WHIV 
were significantly lower during pregnancy than at 12 
months postpartum (median FS 0.009 vs 0.12, p=0.03) 
(Figure-1). WHIV who received IPT during current 
pregnancy (n=6) had significantly diminished Mtb-
specific T-cell responses during pregnancy compared 
to 12 months postpartum (median FS 1.6x10-6 vs 0.13, 
p=0.02). The magnitude of reduction was greater in this 
group compared to WHIV who either received IPT be-
fore current pregnancy or never (n=15, median FS 0.02 
vs. 0.12, p=0.3).
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Figure 1. CD4+ T-cell functional score (FS) generated 
from COMPASS analysis, is diminished during 
pregnancy in women with HIV.

Conclusion: Pregnancy decreased TB-specific immune 
responses in WHIV, which was further decreased by IPT. 
Studying the interplay of pregnancy, HIV, and IPT in 
Mtb-specific immune responses may shed light on TB 
prevention during pregnancy.

TBS-EP02-10 A comparison of immune 
profiles in the lung and the blood from  
post-TB patients in The Gambia 
H. Jobe,1 I. Manneh,1 E. Coker,1 K. Forrest,1 
M. Sonko,1 B. Nadjm,1 M. Neuboeck,2 
C.L. Arlehamn,3 J. Sutherland,1 1MRC Unit the 
Gambia at the London school of hygiene and 
tropical medicine, Banjul, Gambia (Republic of The), 
2Kepler University Hospital, Linz, Austria, 
3La Jolla Institute for Immunology, La Jolla, 
California, United States of America. 
e-mail: hjobe@mrc.gm

Introduction: Tuberculosis (TB) is the leading cause of 
death from a single infectious disease. Despite success-
ful treatment in most TB patients with drug-suscepti-
ble TB, at least 50% continue to present with signs of 
chronic inflammation, fibrosis, bronchiectasis, and air-
flow limitation years after treatment, leading to signifi-
cant morbidity and mortality. 
While Post-TB lung disease is common, the inflamma-
tory profile and lung micro-environment post-cure have 
not been well described. The aim of this study was to 
compare immune profiles in the lung and blood of Post 
TB patients.
Methods: Twelve adult participants who had success-
fully completed TB treatment at least 2 years prior to 
the study were recruited. Paired peripheral blood mono-
nuclear cell (PBMC) and bronchoalveolar lavage (BAL) 
samples were collected from each participant, and the 
proportion of antigen-specific CD4+ T cells expressing 
different cytokines (IL17a, IL22, IL2, TNFa, and IFNy) 
was analyzed using flow cytometry.

Results: CD3+CD4+ lymphocyte levels were significant-
ly higher in PBMCs compared to BAL cells. However, 
TNF-α+ and IFN-γ+ expression on CD4 T cells was 
higher in BAL compared to PBMCs. No significant dif-
ference was found between BAL cells and PBMC for 
IL22 and IL17a. Also, the expression of IL2 in PBMC 
strongly corelates with lung function by spirometry (r 
=0.78).
Conclusion: Post-TB patients show a higher level of Th1 
response in the lungs compared to the blood, suggesting 
ongoing or unresolved inflammation in the lung’s years 
following TB treatment. Further analysis of activation 
and memory markers on CD4 T cells will provide a 
better understanding of the lung’s pathophysiology 
post-TB treatment.

TBS-EP02-11 An autologous human dendritic 
cell vaccine from extensively drug-resistant 
TB patients polarises antigen-specific 
polyfunctional and cytotoxic T-cell responses 
that are bactericidal to M. tuberculosis 
R. Londt,1 L. Semple,1 A. Esmail,1 A. Pooran,1 
R. Meldau,2 K. Dheda,1 M. Tomasicchio,1 1Centre 
for Lung Infection and Immunity, University of Cape 
Town, Cape Town, South Africa, 2Biovac Institute, 
Cape Town, South Africa. 
e-mail: rolanda.londt@uct.ac.za

Background: Extensively drug-resistant tuberculosis 
(XDR-TB) is an increasing public health concern as drug 
resistance is outpacing the drug development pipeline. 
Alternative immunotherapeutic approaches are needed.
Methods: DCs were cultured from XDR-TB patient-de-
rived peripheral blood monocytes (n=30) by maturation 
with M.tb-specific antigens, with/without a maturation 
cocktail (interferon-γ, interferon-α, CD40L, IL-1β, and 
TLR3, TLR7 and TLR8 agonists). Two peptide pools 
were evaluated: 
i. An ECAT peptide pool (ESAT6, CFP10, Ag85B and 
TB10.4 peptides) 
ii. A PE/PPE peptide pool (PE and PPE peptides). 
A sonicated lysate of HN878 served as an antigen con-
trol. DCs were assessed for the expression of key matu-
ration markers and the secretion of Th1-polarising cyto-
kines. The ability of the DC-primed PBMCs to restrict 
the growth of M.tb-infected monocyte-derived macro-
phages was evaluated using an in vitro mycobacterial 
containment assay.
Results: In patients with XDR-TB, DCs matured with 
M.tb-antigen+cocktail, compared to DCs matured 
with M.tb-antigen only, showed significantly higher 
upregulation of key co-stimulatory molecules, CD80, 
CD83, CD86, and CCR7 (p<0.001 for all comparisons), 
and higher secreted levels of the IL-12p70 (0.67 versus 
0.01ng/mL/106 cells; p<0.001). The matured DCs en-
hanced antigen-specific CD8+ T-cell responses to ESAT-
6 (p=0.05) and Ag85B (p=0.03). 
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Furthermore, containment was significantly higher with 
M.tb-antigen+cocktail versus antigen alone (p=0.0002 
for PE/PPE). PE/PPE+cocktail-matured DCs achieved 
a higher magnitude of containment compared to 
ECAT+cocktail-matured DCs (50%, IQR:39-75, versus 
46%, IQR:15-62, p=0.02).
Conclusions: In patients with XDR-TB, an effector re-
sponse primed by the PE/PPE peptide pool and cocktail-
matured DCs was capable of restricting the growth of 
M.tb in vitro. These data support the generation of a 
DC-based immunotherapeutic intervention for thera-
peutically destitute patients with DR-TB. Further mech-
anistic studies and future phase 1 human clinical studies 
are warranted.

TBS-EP02-12 Persistent inflammation and 
impaired redox homeostasis in TB survivors: 
implications for host-directed therapies 
S. Carrero Longlax,1 A. Portillo Varela,1 
D. Mulengwa,2 N. Maphalala,2 C. Gascua,3 
N. Ginindza,4 A. Mandalakas,1,5,6 A. DiNardo,1,7 
1Baylor College of Medicine, Houston, United States of 
America, 2Baylor-Eswatini Children’s Foundation, Mbanane, 
Eswatini, 3National Health Laboratory 
Service, Johannesburg, South Africa, 4NCD Case 
Management Unit, Mbabane, Eswatini, 5Research 
Center Borstel, Borstel, Germany, 6German Center for 
Infection Research (DZIF), Borstel, Germany, 7Radboud 
University Medical Center, Nijmegen, Netherlands. 
e-mail: Santiago.carrerolonglax@bcm.edu

Despite antimicrobials killing the Mtb bacilli, after suc-
cessful TB treatment, survivors have a 3.7-fold increased 
risk of mortality due to increased rates of cardiovascu-
lar disease, cancer, respiratory disease, and recurrent 
infections. The majority of TB survivors have persistent 
inflammation despite becoming culture negative com-
pleting antibiotics. Upon immune activation, electrons 
leak out of the mitochondria, forming lipid peroxide 
radicals that can propagate a chain reaction of persis-
tent inflammation known as lipid peroxidation. 
We hypothesized that post-TB persistent inflammation 
is driven by lipid peroxidation and is inversely associ-
ated with redox capacity.
From 2014 to 2020, 325 participants with pulmonary TB 
and 400 asymptomatic healthy household contacts were 
monitored for 12 months, with blood collected at base-
line and after completion of successful TB treatment 
(EOT). Inflammation, lipid peroxidation, redox capac-
ity, and immune activation were evaluated by measuring 
plasma C-reactive protein (CRP) levels, 4-hydroxynon-
enal (HNE)-LDL,Trolox antioxidant reducing capac-
ity, and Indoleamine 2,3 dioxygenases (IDO) activity, 
respectively.
Among TB participants with successful therapy, 60% 
still had abnormal inflammation (CRP > 3 mg/dL). HIV 
coinfection, gender, and age were not found to be as-
sociated with elevated post-TB inflammation. Failure to 

normalize CRP at EOT was associated with increased 
lipid peroxidation (oxLDL; p<0.001). Similarly, elevated 
EOT CRP was associated with decreased redox capac-
ity (Trolox) (p<0.001). Both the TB participants with 
persistent and normalized inflammation demonstrated 
persistent immune activation (elevated IDO activity as 
measured by Kynurenine: Tryptophan ratios) at EOT 
(Fig 1). 

The data demonstrate that most TB participants con-
tinue to experience inflammation, immune activation, 
lipid peroxidation, and decreased redox capacity despite 
successful TB treatment. The inability to quench lipid 
peroxidation likely perpetuates persistent inflammation. 
Future studies need to evaluate if persistent inflamma-
tion, lipid peroxidation, and/or redox capacity can help 
predict post-TB morbidity and mortality and if lifestyle 
and host-directed therapies targeted this pathology 
could improve post-TB outcomes.

TBS-EP02-13 Innate tolerization of  
myeloid cells to Mycobacterium tuberculosis 
glycolipids 
M. Gower,1 C. Silva,1 M. Correia-Neves,2 C. Sundling,1 
G. Källenius,1 1Karolinska Institutet, Stockholm, Sweden, 
2Life and Health Sciences Research Institute, School of 
Medicine, University of Minho, Braga, Portugal. 
e-mail: maia.serene.gower@ki.se

Mycobacterial glycolipids make up a large part of the 
bacterial cell wall and closely interact with innate im-
mune cells, influencing their response upon infection. 
Therefore, to better understand resistance and control 
mechanisms in TB, it is important to investigate the 
innate immune response to mycobacterial glycolipids. 
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Lipoarabinomannan (LAM) and phosphatidyl-myo-
inositol mannoside (PIM) are major glycolipid com-
ponents of the Mtb cell wall and have exhibited immu-
nomodulatory properties of the host’s innate immune 
cells. Among observed effects was a dampened cytokine 
production among myeloid cells in patients with latent 
TB compared to healthy controls. This suggests that 
monocytes could be tolerized in TB infection, perhaps 
contributing to evasion of active TB disease. 
We investigated innate tolerization mechanisms by stim-
ulating monocytes and monocyte-derived macrophages 
(MDMs) with Mtb glycolipids. We consequentially 
demonstrated induced tolerization of monocytes and 
MDMs to PIM whereas stimulations with LAM gave 
varied results. Blockade of TLR2 prior to glycolipid 
stimulation indicated a significant but not complete reli-
ance on TLR2 as a receptor for tolerization by PIM.

TBS-EP02-14 Altered interleukin-6  
signalling and risk of TB disease:  
a meta-analysis and trans-ancestry 
Mendelian randomisation study 
F. Hamilton,1 H. Schurz,2 T. Yates,3 J. Gilchrist,4 
M. Moller,2 V. Naranbhai,4 P. Ghazal,5 N. Timpson,1 
T. Parks,6 G. Pollara,3 1University of Bristol, Infectious 
Diseases, Bristol, United Kingdom of Great Britain and 
Northern Ireland, 2Stellenbosch University, Division of 
Molecular Biology and Human Genetics, Faculty of 
Medicine and Health Sciences, Stellenbosch, South 
Africa, 3University College London, Division of 
Infection & Immunity, London, United Kingdom of 
Great Britain and Northern Ireland, 4University of 
Oxford, Department of Paediatrics, Oxford, United 
Kingdom of Great Britain and Northern Ireland, 
5Cardiff University, Cardiff, United Kingdom of Great 
Britain and Northern Ireland, 6Imperial College London, 
Department of Infectious Disease, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: g.pollara@ucl.ac.uk

Introduction: The role of ubiquitous IL-6 responses in 
determining human tuberculosis (TB) disease risk is un-
known. IL-6 inhibitors, such as tocilizumab, are thought 
to increase the risk of progression to TB disease, and 
screening for latent TB prior to using these drugs is 
widely recommended. 
To assess the effect of altered IL-6 activity on TB disease 
risk, we used single nucleotide polymorphisms (SNPs) 
in and near the IL-6 receptor (IL6R) gene, focusing on 
the non-synonymous variant, rs2228145, for which the 
C allele contributes to reduced classical (cis) IL-6 signal-
ling activity.
Methods: We identified 16 genome wide association 
studies (GWAS) of TB disease, including 12 from the 
International Host TB Genetics Consortium. Effect es-
timates were extracted for each additional copy of the 
rs2228145 C allele. Mendelian randomisation (MR) 
analyses were performed using rs2228145-C alone 

weighted on CRP reduction, or using a trans-ancestry, 
multiple SNP approach with IL6R plasma protein as ex-
posure.
Results: Sixteen GWAS were included, collating 17,601 
cases of TB disease and 977,334 controls across four 
continents. For each additional rs2228145-C allele, the 
odds of TB disease reduced (OR 0.94, 95% CI 0.91–
0.97, p=2.9 x 10-5). MR analyses supported these find-
ings, with decreased odds of TB disease with readouts 
of reduced IL-6 signalling: for each natural log CRP 
decrease, OR 0.50 (0.39 - 0.71), p = 2.9 x 10-5, and for 
increase in IL6R plasma protein, OR 0.94 (0.92-0.96), p 
= 6 x 10-9. These effects were comparable in size and di-
rection to those observed in severe COVID-19, Crohn’s 
disease and rheumatoid arthritis in which IL-6 antago-
nism has beneficial therapeutic effects.

Conclusions: Our findings establish a causal relation-
ship between IL-6 signalling and the outcome of TB in-
fections, suggesting IL-6 antagonists do not increase the 
risk of TB disease but rather should be investigated as 
adjuncts in its treatment.
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TBS-EP02-15 T-helper cell subsets and 
integrin α4β7 and α4β1 expression in  
TB-HIV co-infection 
T. Maseko,1 S. Rambaran,1 S. Ngubane,1 L. Lewis,1 
S. Ngcapu,1 R. Hassan-Moosa,1 R. Perumal,1,2 
D. Archary,1,3 N. Padayatchi,1 K. Naidoo,1,2 
A. Sivro,1,4,3 1Centre for the AIDS Programme of 
Research in South Africa (CAPRISA), Durban, South 
Africa, 2South African Medical Research Council (SAMRC)-
CAPRISA-TB-HIV Pathogenesis and Treatment Research 
Unit, University of KwaZulu-Natal Nelson R Mandela 
School of Medicine, Durban, South Africa, 3Department 
of Medical Microbiology, University of KwaZulu-Natal, 
Durban, South Africa, 4JC Wilt Infectious Disease Research 
Centre, National Microbiology Laboratory, Public Health 
Agency of Canada, Winnipeg, Canada. 
e-mail: Thando.Maseko@caprisa.org

Background: CD4+ T cell responses are crucial for My-
cobacterium tuberculosis (Mtb) control. HIV medi-
ated depletion of Mtb-specific CD4+ T cells leads to in-
creased susceptibility to tuberculosis (TB), faster disease 
progression and increased risk of TB reactivation.
Methods: Using the samples from the CAPRISA 011 Im-
proving Retreatment Success (IMPRESS) trial (n=70) we 
characterised memory CD4+ T cell phenotypes in TB-in-
fected and TB/HIV co-infected participants. Addition-
ally, we assessed the impact of TB treatment completion 
on the changes in memory CD4+ T cell phenotype as 
well as characterised the effect of systemic CD4+ T cell 
subsets during active TB on the presence of cavitary dis-
ease and time to Mtb clearance.
Results: A higher percentage of Th2 (p=0.0267) and 
lower percentage of Th9 cells (p=0.0001) were observed 
in TB/HIV co-infected participants compared to healthy 
controls. TB/HIV co-infected participants had a signifi-
cantly lower percentage of Th17.1 (p=0.0263) and high-
er percentage of CCR6+DN (p=0.0299) and CCR6+DP 
(p=0.0144) cells compared to TB-infected participants. 
TB/HIV co-infected participants had a higher percent-
age of α4β1 and α4β7 expressing memory CD4+ T cells in 
comparison to healthy controls. 
Additionally, TB/HIV co-infected participants had high-
er percentage of α4β7 (p=0.0011) and α4β7hi (p=0.0425) 
expressing memory CD4+ T cells compared to TB par-
ticipants. Following TB treatment completion, we ob-
served a significant increase in percentage of CCR6+DP 
cells (p=0.0481) in the total cohort. We observed no sig-
nificant association between memory CD4+ T subtypes 
with time to culture conversion and cavitary disease in 
the total cohort and among TB/HIV co-infected indi-
viduals, likely due to limited sample size.
Conclusion: During active TB, HIV induces changes in 
CD4+ T cell subset distribution and lymphocyte traf-
ficking marker expression that may have detrimental ef-
fects on Mtb control.

TBS-EP02-16 Interleukin-2 and interleukin 
17/17a in outpatient adults with diabetes 
and tuberculous infection in Uganda 
A. Kazibwe,1 P. Ssekamatte,2 A. Peter Kyazze,3 
D. Kibirige,4 E. Mutebi,3 I. Andia-Biraro,3 
1The AIDS Support Organisation (TASO), Kampala, 
Uganda, 2Makerere University College of Health 
Sciences Department of Molecular Biology and 
Immunology, Kampala, Uganda, 3Makerere University 
College of Health Sciences Department of Medicine, 
Kampala, Uganda, 4Lubaga Hospital, Kampala, Uganda. 
e-mail: kazibweandy@gmail.com

Introduction: The bi-directional relationship between 
diabetes mellitus (DM) and tuberculosis (TB) is a sub-
ject of scientific inquiry, especially in Sub-Saharan Af-
rica where the two disease burdens are converging. Im-
proved understanding of the immunological intersec-
tions of TB infection (TBI) and diabetes mellitus can 
contribute to effective host-directed therapies (HDT) 
to improve treatment outcomes. IL-2 inhibits T-helper 
cell 17 (Th17) and stimulates regulatory T-cells and may 
result in inhibition of antimycobacterial activity in high 
concentration leading to persistence of TBI; while IL-
17/IL-17a is a pro-inflammatory cytokine that promotes 
neutrophil activation. HDT targeting IL-2 may improve 
antimycobacterial activity and promote clearance of 
TBI while inhibition of IL-17/IL-17a may hinder effec-
tive pathogen clearance. Elevated IL-2 and IL-17 are as-
sociated with chronic kidney disease that may further 
increase risk of TBI.
Methods: we conducted a cross-sectional study among 
adults living with DM attending an outpatient clinic 
at a national referral hospital in Uganda. We deter-
mined the TBI status using venous blood tested using 
QuantiFERON®-TB Gold Plus® (QFT-Plus) test proto-
cols. Supernatants were tested using Luminex assays to 
determine interleukin (IL)-17/IL-17a and IL-2 cytokine 
concentrations. Data was exported to STATA v.16 and 
analysed for descriptive statistics; and differences in cy-
tokine concentrations determined using Mann Whitney 
U test while Pearson’s correlation coefficient and scatter 
plots were used to explore relationships between glyce-
mic control and cytokine concentrations.
Results: Of 159 participants, 76.7% (122) were female, 
77.4% (123) had HbA1c ≥ 7% and 66.7 (106) had TBI. 
DM individuals with TBI had higher levels of IL-17/
IL-17a (medians 146.8 vs 141.0 pg/ml, p = 0.04), IL-2 
(1038.4 vs 329.0 pg/ml, p<0.01). Weak positive correla-
tions were observed between HbA1c and cytokine con-
centrations.
Conclusion: The cytokine profile in DM individu-
als with and without TBI differed. Further research is 
recommended to determine the temporal attributes of 
these differences.
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TBS-EP02-17 Protein kinase Cδ, a critical 
hub for immunomodulatory functions 
in macrophages during M. tuberculosis 
infection 
R. Hazra,1 S.-S. Jones,1 M. Ozturk,2 S. Poswayo,3 
S. Naidoo,3 N. Peton,4 A. Savulescu,5 F. Brombacher,1 
R. Wilkinson,1 S. Parihar,1 1Wellcome Centre of 
Infectious Diseases Research in Africa (CIDRI-Africa), 
Department of Medicine, University of Cape Town, 
Cape Town, South Africa, 2Epigenomics & Single Cell 
Biophysics Group, Department of Cell Biology FNWI, 
Radboud University, Nijmegen, Netherlands, 
3International Centre for Genetic Engineering and 
Biotechnology (ICGEB), Cape Town Component, 
Department of Pathology, Faculty of Health Sciences, 
University of Cape Town, Cape Town, South Africa, 
4Drug Discovery and Development Centre (H3D), 
University of Cape Town, Cape Town, South Africa, 
5Institute of Infectious Diseases & Molecular Medicine 
(IDM), Faculty of Health Sciences, University of 
Cape Town, Division of Chemical, Systems & Synthetic 
Biology, Cape Town, South Africa. 
e-mail: rudranil.hazra@uct.ac.za

Tuberculosis (TB) has reached epidemic levels and 
emerged as the second deadliest infectious disease glob-
ally after CoVID-19. By evolving the ability to evade 
host defense via intrinsic mechanisms, Mycobacterium 
tuberculosis (Mtb), the etiological agent of TB has been 
deleterious to human health and has necessitated novel 
therapeutic interventions, the primary notion to combat 
Mtb infection. 
Hence, the identification of host-modulating candidate 
genes involved in macrophage immune evasion and pu-
tative pathogen-killing pathways during Mtb infection 
is crucial. 
One such candidate gene with potential novel thera-
peutic intervention, Protein Kinase C – δ (PKCδ), in an 
experimental mouse model of global PKCδ knockout 
(PKCδ- /- ) revealed mechanistic alterations enhancing 
the susceptibility to various infectious diseases including 
Mtb infection. 
However, the macrophage-specific role of PKCδ during 
Mtb infection remains unknown. Because the pulmo-
nary microenvironment during Mtb infection is ma-
jorly governed by macrophages, initiating an innate and 
skewing adaptive immune response, we have exploited 
the role of PKCδ in macrophages using the macrophage-
specific PKCδ knockout mice (LysMcrePKCδflox/flox). 
An early lymphocytic immune response, increased neu-
trophil turnover, and reduced inflammatory macro-
phages are all accompanied by PKCδ deficiency in mac-
rophages, which was abolished in the chronic stage of 
infection. 
Bone-marrow-derived macrophages from 
LysMcrePKCδflox/flox murine model further showed 
that the disease susceptibility is a consequence of an ar-
ray of cellular intrinsic mechanisms and dysregulated 
metabolism which are modulated by PKCδ. 

Furthermore, increased expression in bronchoalveo-
lar lavage (BAL) samples from active TB patients and 
increased bacterial burden in PKCδ silenced human 
monocyte-derived macrophages with decreased pro-
inflammatory cytokine response strongly signify PKCδ 
as a key hub for immunomodulatory functions during 
Mtb infection.

TBS-EP03 TBScience 2023 - Moderated 
E-poster Session III 

TBS-EP03-01 Accuracy of a PCR-based 
gene signature for the triage of childhood 
pulmonary TB 
P. Wambi,1 R. Castro,2 E. Nkereuwem,3 M. Nsereko,4 
B. Kampmann,5 E. Wobudeya,6,1 A. Cattamanchi,7,1 
D. Jaganath,2,8 1Uganda Tuberculosis Implementation 
Research Consortium, WALIMU, Research, Kampala, 
Uganda, 2University of California San Francisco, Division 
of Pediatric Infectious Diseases, University of California 
San Francisco, San Francisco, San Francisco, United States 
of America, 3MRC Unit The Gambia at London School of 
Hygiene & Tropical Medicine, Atlantic Boulevard, Gambia 
(Republic of The), 4Uganda Tuberculosis Implementation 
Research Consortium, WALIMU, Pediatric Tuberculosis 
Control, Kampala, Uganda, 5London School of Hygiene 
and Tropical Medicine, London, United Kingdom of 
Great Britain and Northern Ireland, 6Mulago National 
Specialized Referral Hospital, Directorate of Pediatrics, 
Kampala, Uganda, 7University of California Irvine, Division 
of Pulmonary Diseases and Critical Care Medicine, Ivrine, 
United States of America, 8University of California San 
Francisco General Hospital, Division of Pulmonary and 
Critical Care Medicine and Center for Tuberculosis, San 
Francisco, United States of America. 
e-mail: peterwambi1@gmail.com

Background: Novel approaches are needed for triage 
among children with presumptive TB. We evaluated the 
diagnostic accuracy of a PCR-based three-gene RNA 
signature (Xpert Host Response, Xpert-HR, Cepheid, 
USA) among children from Uganda and the Gambia.
Methodology: We prospectively enrolled children 0-9 
years old with presumptive TB. All participants com-
pleted standard TB evaluation including Xpert MTB/
RIF Ultra and mycobacterial culture on respiratory 
specimens. Venous or capillary blood was collected for 
Xpert-HR testing using the GeneXpert platform per 
manufacturer recommendations. A TB score was calcu-
lated based on the cycle threshold value of three genes: 
(GBP5-DUSP3)/2 - TBP. 
We calculated the area under the receiver operating 
characteristic curve (AUC) based on a microbiologi-
cal or composite reference standard (MRS or CRS, re-
spectively), and determined the specificity at a cut-off 
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closest to 90% sensitivity. We compared the accuracy 
of Xpert-HR to the clinical prediction score from the 
World Health Organization (WHO) treatment decision 
algorithm.
Results: We included 128 children (median age 3 years, 
IQR 1-6), of whom 15 had Confirmed TB, 73 had Un-
confirmed TB, and 40 had Unlikely TB. The AUC of 
Xpert-HR was 0.71 (95% CI 0.55-0.86) using the MRS, 
and 0.59 (95% CI 0.49-0.70) using the CRS. At a sensi-
tivity of 87%, the specificity of Xpert-HR was 30.1% 
(95% CI 21.8- 39.4) using the MRS, but 5.0% for the 
CRS (95% CI 0.61-16.9, Table). Xpert-HR was more 
specific than the WHO treatment decision algorithm 
clinical score using the MRS (30.1% vs. 4.4%, p<0.001), 
but had similarly low specificity using the CRS (5% vs. 
10%, p = 0.41).

MRS
(N=128)

CRS
(N=128)

Sensitivity
% (95% CI)

Specificity
% (95% CI) / p 

value 

Sensitivity
% (95% CI)

Specificity
% (95% CI) / p 

value 

Xpert-HR 
86.7

(59.5-98.3)
30.1

(21.8-39.4)
87.5

(78.7-93.6)
5.0

(0.61-16.9)

WHO Treatment 
Decision 

Algorithm A

100.0
(78.2-100.0)

4.4
(1.5-10.0)

98.9
(93.8-100.0)

10.0
(2.8-23.7)

Difference in 
specificity 

25.7% p<0.001 5% p=0.41

Table 1. Comparison of  Cepheid Host Response 
Cartridge to the World Health Organization Integrated 
Treatment Decision Algorithm Among Children 
Younger than 10 Years Old (N=128).

Conclusions: Xpert-HR had only moderate accuracy 
but greater specificity for microbiologically-confirmed 
childhood TB than the WHO treatment decision algo-
rithm. Additional genes or complementary tests may be 
needed to improve specificity, especially for detection of 
Xpert MTB/RIF Ultra- and culture-negative TB.

TBS-EP03-02 Multi-country metabolomic 
assessment of urine for the diagnosis of 
paediatric TB 
M. Nellis,1 J. Luiz,2,3 P. Wambi,4 E. Nkereuwem,5 
R. Castro,6 D. Jaganath,7 T. Ziegler,1 J. Collins,1 
COMBO Study Group 1Emory University, Atlanta, 
United States of America, 2Department of Paediatrics 
and Child Health, Red Cross Children’s Hospital, Cape 
Town, South Africa, 3University of Cape Town, Cape 
Town, South Africa, 4Uganda Tuberculosis Implementation 
Research Consortium, Kampala, Uganda, 5London 
School of Hygeine and Tropical Medicine, Banjul, Gambia 
(Republic of The), 6Division of Pulmonary and Critical Care 
Medicine, UCSF, San Francisco, United States of America, 
7Division of Pediatric Infectious Diseases, UCSF, San 
Francisco, United States of America. 
e-mail: mary.manning.nellis@emory.edu

Background: Current tests for TB disease in children 
have suboptimal accuracy and rely on respiratory sam-
ples which are difficult to obtain. There is great need for 
new TB diagnostics that utilize non-sputum biospeci-
mens such as urine. 
We aimed to determine whether high-resolution metab-
olomic (HRM) profiling of urine could identify novel 
biomarkers of TB disease.
Methods: We collected urine samples from prospectively 
enrolled children 0-14 years being evaluated for TB dis-
ease in Uganda, The Gambia, and South Africa. All chil-
dren underwent a standard clinical evaluation and were 
followed up after 3 months. 
Children were classified as Confirmed, Unconfirmed, or 
Unlikely TB per the NIH consensus definitions. We used 
liquid chromatography/mass spectrometry for HRM 
analysis of urine samples. All analyses were adjusted for 
age, sex, and HIV status.
Results: Of the 382 children enrolled, 94 (25%) were 
classified as Confirmed TB, 96 (25%) as Unconfirmed 
TB, and 192 (50%) as Unlikely TB (Table 1). 

Confirmed TB
n=94

Unconfirmed TB
n=96

Unlikely TB
n=192

Age: 
<5 years
5-9 years
10-14 years

57 (60%)
24 (26%)
13(14 %)

64 (67%)
19 (20%)
13 (13%)

127 (66%)
43 (22%)
22 (11%)

Female Sex 46 (49%) 34 (35%) 89 (46%)

HIV Positive 28 (30%) 20 (21%) 40 (21%)

Country: 
South Africa
The Gambia
Uganda

43 (46%)
28 (30%)
23 (24%)

19 (20%)
28 (29%)
49 (51%)

50 (26%)
61 (32%)
81 (42%)

Table 1.

Urinary metabolites with high-confidence identification 
that differentiated children with Confirmed TB from 
children with Unlikely TB were picolinate (adjusted 
p=0.005), neopterin (p=0.01), and dihydroneopterin 
(p=0.01). The area under the curve (AUC) and 95% 
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confidence interval of the receiver operating characteris-
tic (ROC) curve was 0.66 (0.59-0.73) for picolinate, 0.65 
(0.59-0.72) for neopterin, and 0.66 (0.59-0.73) for dihy-
droneopterin. The AUC for the metabolic signature of 
picolinate, neopterin, and dihydroneopterin combined 
was 0.72 (0.65-0.78). 
For children and adolescents living with HIV, the AUC 
for this signature was 0.77 (0.64-0.89), and for HIV-neg-
ative children it was 0.70 (0.62-0.78). When this meta-
bolic signature was used to compare children with Un-
confirmed TB to those with Unlikely TB, the AUC was 
0.61 (0.54-0.68).
Conclusion: Metabolomic analysis of urine in children 
from three African countries revealed that urine pico-
linate, dihydroneopterin, and neopterin are potential 
biomarkers for the diagnosis of TB disease in children 
independent of HIV-status.

TBS-EP03-03 Performance evaluation of the 
Cepheid 3-gene test for active pulmonary 
and extrapulmonary TB 
E. Folkesson,1,2 G. Fröberg,3,2 S. Leeb,4 
A. Löwhagen-Welander,1 M. Modin,1 J. Bellbrant,1 
A. Lindblom,1 E. Södersten,4 J. Bruchfeld,1,2 
1Department of Infectious Diseases. Karolinska 
University Hospital, Stockholm, Sweden, 2Division of 
Infectious Diseases, Department of Medicine Solna, 
Karolinska Institutet, Stockholm, Sweden, 3Department 
of Clinical Microbiology, Karolinska University Hospital, 
Stockholm, Sweden, 4Cepheid, Solna, Sweden. 
e-mail: elin.folkesson@regionstockholm.se

Introduction: With 4 million TB cases undetected yearly 
(WHO), new diagnostic tools are needed. Cepheid´s 
MTB Host Response RUO (MTB-HR) prototype for 
GeneXpert®, is a PCR method based on a modified 
3-gene signature associated to active TB (Sweeney, Lan-
cet Respir Med. 2016) generating a score from mRNA 
expression in blood. MTB-HR is currently being evalu-
ated for diagnosis of pulmonary TB in high-endemic 
countries, reaching the WHO triage test target for ac-
tive TB (Interim results, Sutherland, Clin Inf Dis. 2022). 
This is the first evaluation of MTB-HR in all forms of 
TB disease.
Aims: Evaluation of MTB-HR as a point-of-care test 
for pulmonary (PTB) and extrapulmonary TB (EPTB) 
in venous and capillary blood compared to a combined 
diagnostic work-up.
Methods: Individuals ≥ 18 years with presumed or re-
cently diagnosed active TB (≤ 3 days treatment), were 
enrolled at Karolinska University Hospital, Sweden. 
Venous and capillary blood samples were analysed in 
parallel on-site with MTB-HR in addition to microbi-
ological testing for TB (microscopy, PCR and culture) 
and clinical investigation. Patients were categorised as 
active TB or non-TB based on final diagnosis. MTB-HR 
test results were given as a score based on Ct-values of 
GBP5, DUSP3 and TBP.

Results: 311 patients were included in the analysis, of 
which 107 with active TB disease; PTB 66/EPTB 41. The 
TB-diagnosis was bacteriologically confirmed in 102 
(95%) patients, of which 97 culture-positive.
The AUC (area under the curve) for the MTB-HR 
test was 0.828 (0.758-0.898) for PTB and 0.835 (0.772-
0.898) for EPTB, translating to an overall (Youden in-
dex) sensitivity of 70.1% (61.7–78.5) and specificity of 
84.2 % (78.9-89.2). No significant difference (DeLong, 
p=0.9153) was detected between venous and capillary 
samples at diagnosis.

Conclusion: MTB-HR shows great potential to improve 
diagnosis of both EPTB and PTB and with equal perfor-
mance in venous and capillary samples.

TBS-EP03-04 Diagnostic performance  
of Deeplex Myc-TB and Oxford  
Nanopore Technologies kits on  
M. tuberculosis-confirmed stool samples 
D.B. Sibandze,1 T. Ness,2 A. Kay,3 D. Mulengwa,3 
A. Cabbibe,4 S. Niemann,5 A. DiNardo,2 
A. Mandalakas,2 1Baylor College of Medicine 
Children’s Foundation, Mbabane, Eswatini, 
2Baylor College of Medicine, Houston, United States 
of America, 3Baylor College of Medicine, Mbabane, 
Eswatini, 4Emerging Bacterial Pathogens Unit, 
IRCCS San Raffaele Scientific Institute, Milan, Italy, 
5Research Centre Borstel, Borstel, Germany. 
e-mail: busizwes@baylorswaziland.org.sz

Background: Stool is now recommended as a first line 
diagnostic specimen for Pulmonary tuberculosis in chil-
dren and people living with HIV who have difficulty 
producing sputum; however, stool-based M. tubercu-
losis culture and drug susceptibility testing has poor 
yield. 
Leveraging specialized DNA extraction protocols, stool-
based targeted next-generation sequencing (tNGS) can 
provide rapid and comprehensive drug susceptibility in-
formation.
Methods: DNA was isolated from stool samples (n=48) 
provided by a cohort of participants with microbiologi-
cally confirmed TB in Eswatini. The presence of M. tu-
berculosis DNA was confirmed with an in house quan-
titative real-time PCR. Deeplex® Myc-TB [Deeplex] and 
Oxford Nanopore Technologies TB resistance [ONT] 
kits and recommended sequencing platforms (Illumina 
and ONT MinION, respectively) and pipelines were 
used for analysis.
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Results: ONT and Deeplex detected M. tuberculosis 
in 94% (45/48) and 73% (35/48) of specimens.Overall, 
mDST was successful in 33 matched stool samples us-
ing both the ONT and Deeplex kits. Compared to the 
reference standard of phenotypic DST (Pdst), sensitivity 
for detection of M. tuberculosis by 0.938 (95% CI 0.828, 
0.987) by ONT and 0.729 (95%CI 0.582, 0.847) by Dee-
plex. Results were concordant in 29/33 (87.9%) stool 
samples, 3/33 (9.1%) and 1/33 (3%) mutations were 
detected aphC and pncA genes occurring at 1,8-4.33% 
frequencies were only detected by Deeplex kit; were also 
INH resistant by pDST. Overall Rifampicin resistance 
prediction was as follows; MDR (12.1%; 4/33) and pre-
XDR (9.1%; 3/33) with rpoB I491F (RIF) and M146T 
mutations (BDQ and CFX).

Conclusion: Both the ONT and Deeplex tNGS assays 
can provide comprehensive mDST results from stool 
and identify the RIF conferring rpoB I491F mutation 
which is of epidemiological importance in Eswatini. 
Stool-based mDST could dramatically improve TB con-
trol in TB/HIV and MDR high burden settings where 
the majority of TB patients are living with HIV.

TBS-EP03-05 Blood RNA biomarkers  
vs. C-reactive protein for TB screening in 
people living with HIV prior to antiretroviral 
therapy initiation 
R.K. Gupta,1 T. Mann,1 B.W. Reeve,2 G. Ndlangalavu,2 
A. Chandran,1 C.J. Calderwood,3 H. Tshivhula,2 
Z. Palmer,2 S. Naidoo,2 D.L. Mbu,2 G. Theron,2 
M. Noursadeghi,1 1University College London, London, 
United Kingdom of Great Britain and Northern Ireland, 
2Stellenbosch University, Cape Town, South Africa, 
3London School of Hygiene & Tropical Medicine, London, 
United Kingdom of Great Britain and Northern Ireland. 
e-mail: r.gupta@ucl.ac.uk

Background: Undiagnosed tuberculosis (TB) remains a 
major threat for people living with HIV (PLHIV). We 
sought to evaluate the diagnostic accuracy and clinical 
utility of blood transcriptomic biomarkers and CRP for 
pre-antiretroviral therapy (ART) TB screening.
Methods: We enrolled consecutive adults referred to 
start ART at a community health centre in Cape Town, 
South Africa, irrespective of symptoms. Sputa were ob-

tained (using induction if required) for two liquid cul-
tures. Whole-blood RNA samples underwent transcrip-
tional profiling using a custom Nanostring gene-panel. 
We measured the diagnostic accuracy of seven RNA bio-
markers for Mycobacterium tuberculosis culture status, 
using area under the receiver-operating characteristic 
curve (AUROC) analysis, and sensitivity/specificity at 
pre-specified thresholds (two standard scores above the 
mean of healthy controls; Z2). 
Clinical utility was assessed using decision curve anal-
ysis. We compared performance to CRP (threshold 
≥5mg/L), and the World Health Organisation (WHO) 
four-symptom screen (W4SS).
Results: A total of 707 PLHIV were included, with me-
dian CD4 count 306 cells/mm3. Of 676 with available 
sputum culture results, 89 (13%) had culture-confirmed 
TB. The seven RNA biomarkers were moderately to 
highly correlated (Spearman rank coefficients 0.42-0.93) 
and discriminated TB culture-positivity with similar 
AUROCs, but none statistically better than CRP (Ta-
ble). Diagnostic accuracy was similar across CD4 count 
strata, but lower among W4SS-negative (AUROCs 0.56-
0.65) compared to W4SS-positive participants (AUROCs 
0.75-0.84). The RNA biomarker with highest AUROC 
point estimate was a 4-gene signature (Suliman4; Table). 
In decision curve analysis, Suliman4 and CRP had simi-
lar clinical utility to guide confirmatory TB testing, but 
both had higher net benefit than W4SS.

Biomarker AUROC Sensitivity Specificity
Positive 

predictive 
value

Negative 
predictive 

value
p

Suliman4 0.8 
(0.75 - 0.86)

0.83 
(0.74 - 0.9)

0.59 
(0.55 - 0.63)

0.23 
(0.19 - 0.28)

0.96 
(0.93 - 0.97) 0.320

RISK6 0.79 
(0.74 - 0.85)

0.91 
(0.83 - 0.95)

0.39 
(0.35 - 0.43)

0.18 
(0.15 - 0.22)

0.97 
(0.94 - 0.98) 0.575

Sweeney3 0.79 
(0.73 - 0.85)

0.92 
(0.85 - 0.96)

0.28 
(0.25 - 0.32)

0.16 
(0.13 - 0.2)

0.96 
(0.92 - 0.98) 0.608

Gliddon3 0.79 
(0.73 - 0.84)

0.89 
(0.81 - 0.94)

0.31 
(0.28 - 0.35)

0.16 
(0.13 - 0.2)

0.95 
(0.91 - 0.97) 0.608

CRP 0.78 
(0.72 - 0.83)

0.85 
(0.77 - 0.91)

0.48 
(0.44 - 0.52)

0.2 
(0.16 - 0.24)

0.96 
(0.93 - 0.97)

Refe-
rence

BATF2 0.75 
(0.69 - 0.8)

0.82 
(0.73 - 0.89)

0.53 
(0.49 - 0.57)

0.21 
(0.17 - 0.25)

0.95 
(0.92 - 0.97) 0.405

Roe3 0.74 
(0.68 - 0.8)

0.73 
(0.63 - 0.81)

0.61 
(0.57 - 0.65)

0.22 
(0.18 - 0.27)

0.94 
(0.91 - 0.96) 0.320

Zak11 0.73 
(0.68 - 0.79)

0.56
 (0.46 - 0.66)

0.77 
(0.73 - 0.8)

0.27 
(0.21 - 0.34)

0.92 
(0.89 - 0.94) 0.320

WHO 4 
symptom 
screen

0.63 
(0.58 - 0.68)

0.79 
(0.69 - 0.86)

0.47 
(0.43 - 0.51)

0.18 
(0.15 - 0.23)

0.94 
(0.9 - 0.96) <0.001

Interpretation: RNA biomarkers showed better clinical 
utility than symptom-based screening to guide confir-
matory TB testing pre-ART initiation, but their per-
formance did not exceed that of CRP, and fell short of 
WHO targets. Interferon-independent approaches are 
required to improve accuracy of host-response biomark-
ers to support pre-ART TB screening.
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TBS-EP03-06 Host blood protein  
biomarkers to triage active TB disease:  
a systematic review and meta-analysis 
K. Glaser,1 M. Gaeddert,1 A. Sultani,1 L. Koeppel,1 
E. MacLean,2 T. Broger,1 C.M. Denkinger,1 
1Division of Infectious Diseases and Tropical 
Medicine, Center for Infectious Diseases, Heidelberg 
University Hospital, Heidelberg, Germany, 2Central 
Clinical School, Faculty of Medicine and Health, 
The University of Sydney, Sydney, Australia. 
e-mail: glaserkerstin@gmx.de

Introduction: Newer diagnostics that do not rely on spu-
tum are needed to find undiagnosed tuberculosis (TB) 
cases. The World Health Organization target product 
profile (TPP) for a non-sputum-based point of care 
(POC) test to triage active TB requires a minimum sen-
sitivity >90% and specificity >70%. Our objective was 
to identify host blood protein biomarkers meeting TPP 
criteria.
Methods: A systematic literature review following 
PRISMA guidelines was conducted. Data extraction and 
quality assessment with QUADAS-2 were completed for 
included studies. Biomarkers with at least four results 
were meta-analysed.
Results: From 3,835 results screened, 48 studies were in-
cluded (33 pulmonary TB (PTB), 9 extrapulmonary TB 
(EPTB), 2 combined PTB and EPTB, and 4 paediatric). 
Only adult PTB results are reported here. The studies 
had a low risk of bias regarding the reference standard 
but an intermediate/high risk of bias in the other three 
design domains. Important biasing factors were the 
use of case-control studies and control groups without 
symptoms of presumed TB. Most assays were not POC 
tests and used cut-off-values not validated for TB. Twelve 
individual biomarkers and two signatures met TPP cri-
teria in single studies. In a HIV-negative population 
the sensitivities and specificities of the best performing 
biomarkers were: CRP (95.2%, 93.3%), HO-1 (91.8%, 
94.9%), IP-10 (94.6%, 93.3%), OPN (94.6%, 93.3%), 
MMP-1 (98.5%, 100%), TIMP-2 (100%, 95.5%) and 
TIMP-4 (98.5, 95.5%). CD14 performed well in a HIV-
positive population (sensitivity 95%, specificity 96%). 
The best performing signature was HO-1 and MMP-1 
(sensitivity 97.9%, specificity 100%). Four biomarkers 
were meta-analysed but none of the pooled sensitivities 
and specificities met TPP criteria: CRP (86%, 61%), 
HO-1 (84%, 87%), IP-10 (85%, 80%), and MIG (76%, 
67%) (Table).

Biomarker Number of 
studies

Total sample 
size

Pooled Sensitivity 
(95% CI)

Pooled Specificity 
(95% CI)

CRP 16 5568 86% (82%-90%) 61% (50%-72%)

HO-1 4 490 84% (68%-100%) 87% (73%-100%)

IP-10 4 713 85% (74%-96%) 80% (65%-95%)

MIG 4 908 76% (61%-90%) 67% (32%-100%)

Conclusion: Our review found few individual biomark-

ers that met TPP criteria. Additional studies of biomark-
er signatures designed for TB triage at POC are now 
needed.

TBS-EP03-07 The MARTI-TB assay for the 
detection of anti-mycolate antibodies as 
biomarkers for TB and monitoring response 
to chemotherapy 
C.R. Baumeister,1 J.A. Verschoor,2 M. Molatseli,1 
G.J. Mostert,1 V. Ueckermann,3,4 P.B. Fourie,5,4 
1MARTI TB Diagnostics (Pty) Ltd, Pretoria, South 
Africa, 2University of Pretoria, Dept of Biochemistry, 
Pretoria, South Africa, 3University of Pretoria, Dept of 
Internal Medicine, Pretoria, South Africa, 4University 
of Pretoria, Centre for Tuberculosis Research, Pretoria, 
South Africa, 5University of Pretoria, Dept of Medical 
Microbiology, Pretoria, South Africa. 
e-mail: carl.baumeister@up.ac.za

Antibodies to mycobacterial lipid antigens appear to 
have potential use as biomarkers of tuberculosis infec-
tion, in particular those directed to mycolate antigens 
occurring in the mycobacterial cell wall. In contrast to 
antibodies to mycobacterial protein antigens, antibod-
ies to mycolate antigens appear to be independent of 
HIV co-infection, appear to have no long-term immune 
memory in humans (allowing for serial testing to follow 
treatment response or progression of infection to dis-
ease) and can accurately distinguish between TB- posi-
tive and TB-negative human patients.
Our team has developed a handheld electro-impedi-
metric biosensor method (MARTI-TB assay) as a test 
whereby anti-mycolate antibodies can be detected in se-
rum samples. Packaging the procedure as a smartphone-
linked POC kit incorporating microfluidic separation, 
that can detect TB infection from a single drop of blood 
based on the proven lab- based assay technique, is in 
progress.

In a preliminary assay series of 60 blinded serum sam-
ples from a random mix of 14 culture- positive TB pa-
tients and 46 IGRA-negative controls, the MARTI-TB 
test showed 95% accuracy to distinguish between TB-
positive and TB-negative serum samples. These early 
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results suggest that the MARTI-TB assay can detect an-
ti-mycolate antibodies in serum samples from presump-
tive TB patients by the electro-impedimetric biosensing 
of antibody binding to mycolate-coated screen-printed 
carbon electrodes.
Currently, the utility of MARTI-TB for monitoring 
treatment response in TB patients is being assessed in 
a bacteriologically and immunologically well-character-
ised plasma-sample series from treatment-compliant TB 
patients vs healthy controls, collected pre-treatment and 
at 1, 2 and 6 months following initiation of treatment.

TBS-EP03-08 Using the Cepheid 3-gene 
test to measure mRNA expression in blood, 
a potential biomarker for monitoring 
treatment response in active TB 
E. Folkesson,1,2 G. Fröberg,3,2 S. Leeb,4 M. Modin,1 
J. Bellbrant,1 A. Löwhagen-Welander,1 A. Lindblom,1 
E. Södersten,4 J. Bruchfeld,1,2 1Department of Infectious 
Diseases. Karolinska University Hospital, Stockholm, 
Sweden, 2Division of Infectious Diseases, Department of 
Medicine Solna, Karolinska Institutet, Stockholm, Sweden, 
3Department of Clinical Microbiology, Karolinska University 
Hospital, Stockholm, Sweden, 4Cepheid, Solna, Sweden. 
e-mail: elin.folkesson@regionstockholm.se

Introduction: There is no biomarker to accurately mon-
itor treatment response in active TB. As shorter treat-
ment regimens are introduced, the need to identify pa-
tients that qualify will likely increase.
Cepheid´s MTB Host Response RUO (MTB-HR) pro-
totype for GeneXpert™ is based on a modified 3-gene 
signature (Sweeney, Lancet Respir Med. 2016) generat-
ing a score from mRNA expression in blood associated 
to active TB. A previous study on biobanked blood in-
dicates normalisation of the score during treatment of 
pulmonary TB.
Aims: Point of care evaluation of MTB-HR for treat-
ment monitoring in pulmonary (PTB) and extrapulmo-
nary TB (EPTB).
Methods: Adults ≥ 18 years with active TB were en-
rolled at Karolinska University Hospital, Sweden. Ve-
nous and capillary blood samples were analysed on-site 
with MTB-HR at diagnose (≤ 3 days treatment), week 
1, 2, monthly until 6 months and then every 3 months 
until end of treatment (EOT), with a last follow-up 3-6 
months after EOT. Clinical data and clinician’s assess-
ment of treatment response were collected.
Results: 107 patients were included (PTB 66/EPTB 41), 
the TB-diagnosis was bacteriologically confirmed in 102 
(95%). Scores per time point of 98 individuals with > 4 
MTB-HR results are presented.
Overall, the MTB-HR score normalises during treat-
ment in individuals with an initial scorebelow cut-off. 
Based on the timepoint when a cut-off (Youden index) 
for the test is passed, 36 study subjects (37%) passed at 
2 months or less with the majority of those (28/29%) 
within the first month, while 15 (15%) passed it at 4 

months. Certain individuals pass at >6 months (9/9%) 
or do not reach the cut-off during follow-up (8/8%). In 
the latter group, 4 had extensive TB-disease.

Figure. MTB-HR scores in 98 individuals during 
treatment for active TB, spearated into six groups by 
timepoint MTB-HR score passes the Youden index cut-
off. In 30 individuals the score is above cut off  at start.

Conclusion: MTB-HR could potentially identify indi-
viduals responding quickly to treatment, and may serve 
as an aid in treatment decisions and guide evaluation of 
new treatment regimens.

TBS-EP03-09 Blood RNA signatures 
outperform C-reactive protein in triaging 
extrapulmonary TB lymphadenitis and 
pericarditis 
T. Mann,1 S. Minnies,2 B. Reeve,2 G. Nyawo,2 
Z. Palmer,2 C. Calderwood,3 R. Gupta,4 
G.T. Theron,2 M. Noursadeghi,1 1UCL, London, 
United Kingdom of Great Britain and Northern 
Ireland, 2Stellenbosch University, Stellenbosch, South 
Africa, 3LHSTM, London, United Kingdom of Great 
Britain and Northern Ireland, 4Institute of Health 
Informatics, University College London, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: tiffeneymann@gmail.com

Background: Limited data are available on the perfor-
mance of blood RNA biomarkers of tuberculosis (TB) 
in patients with extrapulmonary TB (EPTB). We ad-
dressed this limitation focusing on TB lymphadenitis 
and in TB pericarditis in the hyperendemic setting of 
Cape Town, South Africa.
Methods: We enrolled 384 consecutive adults being in-
vestigated for TB lymphadenitis (N=289) or TB peri-
carditis. Mycobacterium tuberculosis (Mtb) culture was 
performed in tissue from disease sites. 
Discrimination of culture positive and negative cases 
was evaluated using each of seven blood RNA signa-
tures, benchmarked against blood C-reactive protein 
(CRP) by area under the receiver-operating character-
istic curve (AUROC), and sensitivity/specificity at pre-
defined thresholds two standard scores above the mean 
of healthy controls for RNA signatures and CRP>5 
mg/L. Decision curve analysis evaluated the clinical util-
ity of the best performing blood RNA signature and 
CRP.
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Results: In TB lymphadenitis all seven blood RNA sig-
natures achieved statistically comparable discrimination 
with AUROC point estimates ranging 0.73-0.79, statis-
tically superior to CRP. Similar findings were mirrored 
in TB pericarditis. In pooled analysis of both EPTB 
syndromes the best performing blood RNA signature, 
‘Roe3’ achieved an AUROC of 0.80 (0.75-0.84) com-
pared to CRP AUROC of 0.64 (0.57-0.66). At predefined 
thresholds for each test, the Roe3 signature provided 
70% sensitivity and specificity, and CRP provided 88.3% 
sensitivity and 32.5% specificity, both falling short of 
90% sensitivity and 70% specificity proposed by the 
WHO target product profile (TPP). In decision curve 
analysis, Roe3 achieved greater net benefit than other 
approaches if services are aiming to reduce the number 
needed to investigate for TB to less than 5 in order to 
identify each case.

Interpretation: RNA biomarkers show better accuracy 
and clinical utility to trigger confirmatory TB testing in 
patients with TB lymphadenitis and TB pericarditis but 
still fall short of the WHO TPP for TB triage tests.

TBS-EP03-10 Diagnostic performance of 
transcriptomic signatures for pulmonary TB 
in symptomatic individuals across the African 
continent 
V.M. Muwanga,1 S.C. Mendelsohn,1 S.K. Mbandi,1 
Z. Erasmus,1 V. Leukes,2 S.T. Malherbe,2 G. Tromp,2 
G. Van Der Spuy,2 G. Walzl,2 N.N. Chegou,2 
T.J. Scriba,1 AE-TBC and ScreenTB Consortium 
1Univeristy of Cape Town, Cape Town, South Africa, 
2Stellenbosch University, Stellenbosch, South Africa. 
e-mail: mwebazavanessa@gmail.com

Background: Twenty transcriptomic signatures with 
promise for development of non-sputum-based triage 
tests for tuberculosis (TB) have been developed. This 
study aimed to determine which blood transcriptomic 
signature(s) have the best diagnostic performance for 
distinguishing between TB cases and individuals with 
other respiratory diseases (ORDs).
Methods: Study participants presenting with symptoms 
that required investigation for TB, were recruited from 
primary health care clinics in Ethiopia, South Africa, 
Malawi, Namibia, Uganda, and The Gambia. TB was 

diagnosed based on clinical, microbiological, and radio-
logical findings. Twenty transcriptomic signatures were 
measured in whole blood samples using multiplex qRT-
PCR with signature scores generated from Ct values. 
Diagnostic performance was benchmarked against the 
WHO target product profile (TPP) for a non-sputum TB 
triage test.
Results: Among 541 individuals, 158 had definite and 
32 probable TB, while 389 had ORDs. Ten signatures 
achieved equivalent performance (Satproedprai7: AUC 
0.83 [95% CI 0.79-0.87], Jacobsen3: 0.83 [0.79-0.86]; 
Suliman2: 0.82 [0.78-0.86]; Roe1: 0.82 [0.78-0.86]; Ka-
forou22: 0.82 [0.78-0.86]; Sambarey10: 0.81 [0.77-0.85]; 
Penn-Nicholson6: 0.81 [0.77-0.84]; Duffy9: 0.81 [0.76-
0.86]; Gliddon3: 0.8 [0.75-0.85]; and da Costa3: 0.79 
[0.75-0.83]) for differentiating patients with ORDs from 
all TB patients. 
With specificity benchmarked against the WHO TPP 
(70%), these ten signatures achieved sensitivities be-
tween 75% (95% CI 68-81) and 81% (74-86). Factors 
associated with signature scores included HIV infection 
and country. Country-specific analyses showed that sig-
natures such as Satproedprai7 and Penn-Nicholson6, 
met the minimal TPP criteria for a triage test in Ethio-
pia, Malawi, and South Africa.
Conclusions: None of the signatures met the TPP crite-
ria when all countries were combined, but several signa-
tures met the minimum criteria in some countries.
Funder: South African Medical Research Council

TBS-EP03-11 Gene signatures for  
monitoring treatment response among  
TB patients in Brazil 
S.C. Mendelsohn,1 S.K. Mbandi,1 A. Queiroz,2 
A. Penn-Nicholson,3 M.C. Figueiredo,4 V.C. Rolla,5 
M. Cordeiro-Santos,6 A.L. Kritski,7 M. Hatherill,1 
T.R. Sterling,4 B.B. Andrade,2 T.J. Scriba,1 RePORT-
South Africa and RePORT-Brazil Consortia 1South 
African Tuberculosis Vaccine Initiative, University of 
Cape Town, Cape Town, South Africa, 2Laboratory of 
Inflammation and Biomarkers, Instituto Gonçalo Moniz, 
Fundação Oswaldo Cruz (FIOCRUZ), Salvador, Brazil, 
3FIND, Geneva, Switzerland, 4Vanderbilt University Medical 
Center, Nashville, United States of America, 5National 
Institute of Infectious Diseases Evandro Chagas, Rio de 
Janeiro, Brazil, 6Fundação de Medicina Tropical Doutor 
Heitor Vieira Dourado, Manaus, Brazil, 7Universidade 
Federal do Rio de Janeiro, Rio de Janeiro, Brazil. 
e-mail: simon.mendelsohn@uct.ac.za

Background: The WHO recommends sputum smear 
microscopy or culture at the end of the intensive phase 
of TB treatment in adults, however these are poor pre-
dictors of treatment failure and other adverse outcomes. 
There are currently no rapid, non-sputum biomarkers 
in clinical practice for monitoring response to TB treat-
ment, and predicting cure, risk of treatment failure, or 
recurrent TB disease.
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Objectives: To evaluate parsimonious host-response 
blood transcriptomic signatures for monitoring treat-
ment response and predicting cure in adults with pul-
monary TB.
Methods: We measured six published parsimonious 
transcriptomic signatures (Table) by microfluidic real-
time qPCR on whole blood RNA samples collected from 
48 drug-sensitive pulmonary TB patients in Brazil at the 
start, month 2, and after completion of 6 months of 
standard TB treatment, and 99 healthy close contacts 
(77 IGRA– and 22 IGRA+). All TB patients had clinical 
cure by six months, and did not have recurrence through 
2 years of follow-up. Score distributions were compared 
between timepoints and groups using Wilcoxon signed-
rank and rank-sum tests, respectively, and receiver oper-
ating characteristic area under the curve (AUC).
Results: Signature scores were lower through month 2 
(p<0.05) and completion (p<0.0001) of treatment com-
pared to baseline. Accordingly, all signatures were able 
to differentiate TB patients prior to treatment from 
those who had received 2 months (AUC 0.63–0.76) or 
6 months (AUC 0.77–0.92) of treatment (Table). Signa-
ture scores in cured TB patients were not different from 
those of healthy (IGRA– and IGRA+) close contacts 
(AUC 0.48–0.59; p>0.1).

AUC (95% CI) Sensitivity, % (95% CI) Specificity, % (95% CI)

Maertzdorf4 0.89 (0.83−0.96) 91.7 (83.3–97.9) 75.0 (62.5–87.5)

Penn-Nicholson6 0.89 (0.82−0.96) 91.8 (83.7–98.0) 73.5 (61.2–85.7)

Suliman4 0.92 (0.86−0.97) 91.5 (83.0–97.9) 78.7 (66.0–89.4)

Sweeney3 0.77 (0.68−0.87) 91.7 (83.3–97.9) 43.8 (29.2–58.3)

Thompson5 0.85 (0.77−0.92) 91.8 (83.7–98.0) 63.3 (49.0–77.6)

Francisco2 0.80 (0.71−0.89) 91.7 (83.3–97.9) 54.2 (39.6–68.8)

Table: Prognostic performance for differentiating 
baseline from end of  treatment signature scores.

Conclusion: Signatures were able to track response to 
TB treatment and differentiate start of treatment from 
cure timepoints. Scores among individuals who had suc-
cessfully completed treatment were similar to those of 
healthy IGRA+ and IGRA– controls. Host-blood par-
simonious transcriptomic signatures have potential to 
monitor TB treatment response and determine success-
ful clearance of Mycobacterium tuberculosis.

TBS-EP03-12 M. tuberculosis-derived  
cell-free DNA detection in peripheral blood 
for TB diagnosis: the CRISPR-TB assay 
S.M. LaCourse,1 B. Ning,2 J. Stern,1 J.N. Escudero,1 
W. Murithi,3 L. Njagi,3 G. John-Stewart,1 
T.R. Hawn,1 C. Lyon,4 V. Nduba,3 D. Horne,1 
T. Hu,2 1University of Washington, Seattle, WA, United 
States of America, 2Tulane University School of Medicine, 
New Orleans, United States of America, 3Centre for 
Respiratory Diseases Research, Kenya Medical Research 
Institute, Nairobi, Kenya, 4Emory University School of 
Medicine, Atlanta, GA, United States of America. 
e-mail: sylvial2@uw.edu

Background: M. tuberculosis (Mtb)-derived cell-free 
DNA has potential for non-sputum-based TB diagnosis, 
but improved performance is needed. We developed a 
CRISPR/Cas12a-based TB assay (CRISPR-TB) that de-
tects Mtb-specific multicopy insertion element (IS6110) 
in cell-free DNA (cfDNA) isolated from 200μl plasma 
samples.
Methods: We evaluated CRISPR-TB using cryopre-
served plasma from 46 adults with pulmonary TB not 
yet on TB treatment (TB+, Xpert Mtb/RIF or Xpert Ul-
tra+ on sputum) including people with HIV (PWHIV), 
and 50 adults without TB (TB-) (primarily household 
contacts without TB) enrolled in the TB Aerobiology, 
Infectiousness, and Transmission (TBAIT) study in Ke-
nya. In pilot evaluation we used all available samples to 
define a cfDNA-positive threshold optimizing sensitivity 
and specificity based on Youden’s J statistic, and used 
logistic regression (or Fisher’s exact, as appropriate) to 
investigate correlates of CRISPR-TB positivity.

TB* N=46
n (%) or median (IQR)

No TB N=50
n (%) or median (IQR)

Age, years 35.5 (27.0-41.5) 33.7 (24.4-38.5)

Female sex 9 (20%) 38 (76%)

PWHIV 14 (30%) 2 (4%)

Sensitivity 38/46 83% (95% CI 69-92) -

Specificity - 45/50 90% (95%CI 78-97)

*Xpert MTB RIF or Xpert Ultra positive on sputum

Evaluation of  CRISPR-TB detected Mtb cell-free DNA 
in peripheral blood for TB diagnosis

Results: Among 46 adults with TB, 9 (20%) were fe-
male, median age was 36 years (IQR 27-41), 14 (30%) 
were PWHIV. CRISPR-TB sensitivity was 83% (95%CI 
66-92) among all TB+ participants; specificity was 
90% (95%CI 78-97) for those without TB based on a 
positive cfDNA threshold of 6648 arbitrary units (a.u.) 
(Youden’s J statistic = 0.726). 
Among 14 participants with TB-HIV, sensitivity was 
100% (95%CI 77-100). Median Mtb cfDNA concen-
tration was higher among participants with TB only 
(13664 a.u. [IQR 7315-30017] and TB-HIV (33099 a.u. 
[IQR 13536-39614], compared to participants without 
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TB (1894 a.u. [IQR 1727-4445] (both p<0.0001). CRIS-
PR-TB positivity was associated with male sex (male 
61% [30/49] vs. female 28% [13/47], OR 6.62 [95%CI 
2.23-19.62] p=0.001), HIV-positive status (HIV+ 100% 
[16/16] vs. HIV- 34% [27/80] p<0.001).
Conclusion: In pilot evaluation, CRISPR-TB identified 
adults with TB including PWHIV, approaching diagnos-
tic performance of the WHO-recommend target profile 
for non-sputum diagnostics, using minimal blood vol-
umes.

TBS-EP03-14 Evaluation of a molecular 
test based on single tube-nested PCR for 
colourimetric detection and confirmation  
of M. tuberculosis 
J. Figueirêdo C. Lima Suassuna Monteiro,1 
L.M. Montenegro Pimentel,1 M. Salazar,1 
R. Werkhauser,1 G. Diniz,2 H. Shchindler,1 1Aggeu 
Magalhães Institute/Oswaldo Cruz Foundation, 
Immonology, Recife, Brazil, 2Aggeu Magalhães Institute/
Oswaldo Cruz Foundation, NESC, Recife, Brazil. 
e-mail: jujufig@hotmail.com

The aim of the study was to establish a novel format of 
molecular test based in STNPCR with detection by ELI-
SA assay using microtiter plates of amplified fragments 
of the target, IS6110, a specific gene of Mtb complex. 
The study first defined the technical parameters of the 
STNPCR-ELISA assay. The sensitivity and specificity 
of the STNPCR-ELISA were evaluated and defined. A 
total of 315 biological samples from patients with and 
without pulmonary and extrapulmonary TB were used 
on this study. 
The STNPCR-ELISA System was developed and op-
timized for TB by the team based on validated similar 
systems for various infected diseases. The probe used 
on microplates on ELISA assay presented 100% speci-
ficity with the IS6110 target. Two different plates, both 
from Thermofisher, were tested and ImmunoplateMaxi-
sorp™ microtiter plate demonstrated better reproduc-
ibility when compared to Nunc Immobilizer™. 
The detection limit of Mtb genomic DNA (H37Rv) 
was 1pg/μl, diluted in Milli-Q® water; 1fg/μl diluted in 
urine; 10pg/μl diluted in blood; 1fg/μl diluted in pleural 
fluid and 1fg/μl diluted in sputum samples. The sensi-
tivities on STNPCR-ELISA System ranged from 55% 
(plasma) to 75% (pleural fluid) and specificities varied 
from 51% (urine) to 100% (pleural fluid). 
All sensitivities, in different clinical samples compared 
to sputum, was statistically the same, as detailed on 
table 1. 
The STNPCR-ELISA System presented a simple and 
operational method, which uses equipment’s already 
existing in laboratories of diagnostic routine. This sys-
tem could be an interesting alternative way to be used 
as complementary diagnostic method. Other valuable 
point is the high measured accuracy in all tested samples, 

with values equals of sputum (gold standard sample), 
independently of clinical form of TB. It is important to 
emphasize that the study still needs validation.

Sample 
compared to 
sputum

Cut-off on 
ELISA Sensitivity Specificity X2 Test CI=95% 

(X2)
p-

values n

Plasma vs. 
Sputum 0.110 55.5% - 

Plasma
80% - 

Plasma 0.57 -14.5% - 
28.8% 0.45 98

PBMC vs. 
Sputum 0.090 72.3% - 

PBMC
54.3% - 
PBMC 0.46 -11.8% - 

30.7% 0.50 100

Urine vs. 
Sputum 0.092 61.3% - 

Urine
51.5% - 
Urine 0.08 -20.2% - 

23.1% 0.78 95

Pleural Fluid 
vs. Sputum 0.081 75% - Pleural 

fluid

100% - 
Pleural 
Fluid

0.18 -34.4% - 
39.6% 0.67 5

Sputum 0.164 64.7% - 
Sputum

66.7% - 
Sputum -- -- -- 20

Table 1: Comparison of  sensitivities on STNPCR-
ELISA System on biological samples with sputum.

TBS-EP03-15 Optimising sample  
treatment methods to reduce the 
confounding effect of cell-free DNA  
on live M. tuberculosis quantitation  
and the sputum microbiome 
C. Naidoo,1 R. Venter,1 F. Codony,2 G. Agusti,3 
J. Clemente,4 R. Warren,1 L. Segal,5 G. Theron,1 
1Stellenbosch University, Cape Town, South Africa, 2Aigues 
de Mataro, Mataró, Spain, 3Reactivos para Diagnóstico, 
S.L., Barcelona, Spain, 4Icahn School of Medicine at Mount 
Sinai, New York, United States of America, 5New York 
University, New York, United States of America. 
e-mail: ccnaidoo@sun.ac.za

Background: Measuring microbial DNA is important 
for assessing the impact of antibiotics on the microbi-
ome, which can increase extracellular DNA. This can 
distort the results of PCR and cause false positives. We 
investigated whether nucleic acid dyes, i.e., propidium 
monoazide (PMA) and PEMAX, as well as DNase I, 
could reduce this phenomenon in the context of tuber-
culosis (TB).
Methods: PCR [16S Mycobacterium tuberculosis com-
plex (Mtb) qPCR and Xpert MTB/RIF] was done on 
a dilution series of Mtb treated with PMA, PEMAX, 
or DNase I in 7H9 liquid media. Using 16S qPCR 
and sequencing, we compared untreated and (PMA-, 
PEMAX-, or DNase I-) treated patient sputa before TB 
antibiotic treatment (Cohort A: n=20) and, separately, 
at the beginning and end of a 24-week treatment period 
(Cohort B: 19 TB cases, PEMAX only).
Results: PMA and PEMAX treatment lowered PCR-de-
tected mycobacterial load compared to untreated con-
trols in both the dilution series and Cohort A sputa. In 
sputum, treatment with PMA or PEMAX reduced alpha 
diversity and increased compositional distance (beta 
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diversity). PEMAX treatment enabled the detection of 
mycobacterial reads in 8 out of 9 (89%) TB cases where 
none were detected in untreated samples. 
Untreated and PEMAX-treated Cohort B sputa had 
similar alpha diversity before antibiotics (week 0) but 
differed at week 24. When beta diversity was compared 
between timepoints, only PEMAX treatment revealed 
differences. PEMAX also identified differentially en-
riched taxa at the beginning and end of TB treatment, 
which were not identified in untreated samples. DNase I 
had negligible effects.
Conclusions: PMA and PEMAX (but not DNase I) re-
duced the sequencing of extracellular DNA from non-
intact taxa, which likely increased the proportion of 
Mycobacterium detected. Furthermore, PEMAX may 
be useful for characterizing microbiome shifts in the 
presence of antibiotics, particularly in the case of TB, 
where treatment regimens are lengthy.

TBS-EP03-16 Assessment of TB case 
notification in the Eastern Region, Ghana: 
record linkage of three TB registries 
M.P. Kwabla,1 J.H. Amuasi,2,3 G. Krause,4,5,6 
W. Dormechele,7 W. Tarkramah,8 E. Osei,8 J.B. Der,8 
G. Kye-Duodu,8 F.E. Baiden,8 F.N. Binka,9 S. Castell,5 
1University of Health and Allied Sciences, Fred N. Binka 
School of Public Health, Department of Epidemiology 
and Biostatistics, Ho-Hohoe, Ghana, 2Department of 
Global Health, School of Public Health, Kwame Nkrumah 
University of Science and Technology, Kumasi, Ghana, 
3Kumasi Centre for Collaborative Research in Tropical 
Medicine (KCCR), Kwame Nkrumah University of Science 
and Technology, Kumasi, Ghana, 4The World Health 
Organization, Geneva, Switzerland, 5Department for 
Epidemiology, Helmholtz Centre for Infection Research, 
Braunschweig, Germany, 6Medical School Hanover 
(MHH), Hanover, Germany, 7Navrongo Institute of Health 
Research, Navrongo, Ghana, 8Department of Epidemiology 
and Biostatistics, Fred N. Binka School of Public Health, 
University of Health and Allied Sciences, Ho-Hohoe, Ghana, 
9Fred N. Binka School of Public Health, University of Health 
and Allied Sciences, Ho, Ghana, Ho-Hohoe, Ghana. 
e-mail: mkwabla@uhas.edu.gh

Background: Under-reporting of tuberculosis (TB) is a 
major global health concern. In most low and middle-
income countries, due to the limited resources, the sur-
veillance systems are not robust and, hence, estimates of 
TB case detection and notification are often not reliable. 
In Ghana, although the district TB registry data serves 
as the main TB notification data on which national TB 
programmes planning decisions are based, the data con-
tained in the registers are deemed to be incomplete. This 
study assessed the completeness of TB case reporting in 
the Eastern Region of Ghana.
Methods: We analyzed data of TB cases diagnosed from 
five randomly chosen districts of the Eastern Region be-
tween 2016 and 2017. We performed linked analysis of 

three TB registers using record linkage to prepare for the 
capture-recapture approach and compared the records 
across the registries to identify unreported cases. Re-
cord linkage was conducted using name, age and sex as 
matching variables.
Results: Of the 773 bacteriologically confirmed unique 
pulmonary tuberculosis (PTB) cases in the three regis-
ters linked, 369 were in the district TB registry with an 
additional 404 (134 in treatment registers, 238 in labo-
ratory plus 32 cases recorded in both registries) cases 
only known to the laboratory and treatment register 
data sources. Hence, the proportion of bacteriologically 
confirmed PTB cases not documented in the district TB 
registry was 52.3% (404/773). The district TB register 
and health facility treatment registers recorded the high-
est overlap of 156 cases (20.2%).
Conclusion: We found low levels of matching PTB case 
in all three registries. Hence, the observed reporting of 
the most infectious TB cases in the study area is too low, 
emphasizing the need for improved surveillance systems 
and reporting pathways, and enhanced efforts to accu-
rately describe the current burden of TB in Ghana.
Key words: Under-reporting, notification, tuberculosis, 
record linkage, Ghana

TBS-EP03-17 Detection of M. tuberculosis 
using fluorescence spectroscopy and 
machine learning algorithm 
R. Ullah,1 J.S. Shah,2 1National Institute of Lasers 
and Optronics College, Islamabad, Pakistan, 2Islamia 
College Peshawar, Peshawar, Pakistan. 
e-mail: Jamshedsaeed1234@gmail.com

In this study, fluorescence spectroscopy together with 
chemometric technique has effectively been used for 
analyzing respiratory infectious disease mycobacteri-
um tuberculosis. This research work is based on fluo-
rescence emission of mycobacterium bacillus. Samples 
used in this study were collected from tuberculosis (TB) 
suspected patients of various areas of Khyber Pakh-
tunkhwa, Pakistan. 
Further, all these samples were cultured in the Provision-
al Reference Lab, Hayatabad Medical Complex (HMC) 
Peshawar. The fluorescence spectra from all these sam-
ples have been acquired using 405nm wavelength for ex-
citation. 
The differences in the fluorescence emission spectra 
between TB positive, TB negative and cultured media 
samples has been found at peak emission wavelengths 
arises at 465 nm and 490 nm. The differences between 
TB positive and negative samples were seen both in the 
intensities as well as shift in their fluorescence emission 
peaks. 
For highlighting the spectral differences, Principal Com-
ponent Analysis (PCA) is applied on the fluorescence 
emission data collected from the three sets of samples. 
PCA clearly cluster the data into three different groups 
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based on features extracted from their fluorescence 
emission data. These results suggest that fluorescence 
spectroscopy could be used for identification of myco-
bacterium bacillus in the sputum samples of the sus-
pected individual at mass scale. 
Furthermore, this technique is fast, cost effective and 
user friendly that could be used effectively for the early 
detection of mycobacterium bacillus in the suspected 
individual.

TBS-EP03-18 TB screening and incidence  
of TB in children in 2016-2022 in Belarus 
L. Gorbach,1 1Public Institution “Republican Scientific 
and Practical Centre Mother and Child”, Minsk, Belarus. 
e-mail: larisa-horbach@yandex.ru

The aim of the study was to research TB screening and 
TB incidence in children during 2016-2022 in Belarus.
Methods: Data from the state statistical reporting on 
medical care for children in Belarus for 2016-2022 were 
used. The number of children screened for TB and the 
average annual growth rate (AAGR) of the number of 
children screened for TB were calculated. The incidence 
of TB in children and AAGR of TB incidence were cal-
culated.
Results: In 2016-2022, on average per year, 96522,7 chil-
dren aged 0-17 years old were examined for TB using 
fluorography. AAGR of the number of children exam-
ined for TB using fluorography was +1,4%.
In 2016-2022, TB screening of children using skin tests 
(Mantoux test or Diaskintest) was significantly reduced. 
On average per year, 139038,6 children aged 0-14 years 
old were examined for TB using skin tests. AAGR was 
-20,5%. On average per year, 62009,1 children aged 
15-17 years old were examined for TB using skin tests. 
AAGR was -13,2%.
Reduced TB screening was accompanied by a decrease 
in TB incidence.
In 2016-2022, TB incidence in children aged 0-14 years 
old decreased from 0.8 per 100,000 children (2016) to 0.5 
(2022). AAGR of TB incidence in children was -15%. 
TB incidence in children aged 15-17 years old decreased 
from 8.2 per 100,000 children (2016) to 2.9 (2022). 
AAGR of TB incidence in children was -21,4%.
Conclusions: In 2016-2022, TB incidence in children 
aged 0-14 and 15-17 years old decreased significantly. 
AAGR was -15% and -21,4%. However, the decrease 
in TB incidence was associated with a decrease in TB 
screening using skin tests. This is an unfavorable trend. 
AAGR of the number of children examined for TB us-
ing skin tests decreased by -20,5% in children aged 0-14 
years old and by -13,2% in children aged 15-17 years old.

TBS-EP04 TBScience 2023 - Moderated 
E-poster Session IV 

TBS-EP04-01 Clinical and imaging findings  
of patients with culture-negative pulmonary 
TB in a TB-endemic setting 
A. Alemayehu,1,2,3 L. Wassie,1 S. Neway,1 
K. Bobosha,1 S. Ayele,1 A. Aseffa,1 B. Petros,4 
R. Howe,1 1AHRI, Addis Ababa, Ethiopia, 2AAU, Addis 
Ababa, Ethiopia, 3Haremaya University, Dire Dawa, 
Ethiopia, 4AAU, MCMB, Addis Ababa, Ethiopia. 
e-mail: gechayu2006@gmail.com

Introduction: Lowenstein-Jensen (LJ)culture has been 
the most sensitive TB detection method among the 
currently available TB laboratory diagnostics however, 
it misses more than 40% of tuberculosis (TB) includ-
ing cases missed by geneXpert and smear microscopy. 
Culture negative pulmonary TB (CNPTB) patients have 
been diagnosed clinically supported with imaging find-
ings, potentially leading to delayed treatment initiation, 
possible emergence of drug resistance and poor com-
pliance to monitoring treatment outcome. The current 
study aimed to evaluate TB patients’ clinical and imag-
ing features of CNPTB compared to CPPTB in TB en-
demic setting.
Methodology: A case-control study was conducted on 
311 PTB patients, recruited from health facilities in Ad-
dis Ababa, Ethiopia. Clinical data, image finding and 
sputum samples were collected from all consented par-
ticipants; acid-fast microscopy, geneXpert and LJ cul-
ture analyses were performed on the collected sputum 
samples. Data was analysed using Stata version 17.0 and 
a P-value <0.05 was considered statistically significant.
Results: Forty percent (125/311) of the TB patients were 
diagnosed negative on LJ culture media, where all had 
similar clinical and image findings with CPPTB patients 
except, chest pain (72%vs 62%), previous TB history 
(22% vs 7%)). 
In contrast, CNPTB patients were less likely to have cav-
itary lesions than CPPTB (18.7% vs 33.3%) (P – value 
0.031) rather they have other imaging findings exclud-
ing infiltration and pleural effusions (51% vs 32%) (P-
value< 0.033). 
In multivariable analysis, culture negativity was signifi-
cantly associated with chest pain, previous TB history 
and absence of cavitation (P-value-<0.05).
Conclusions: Clinical signs and symptoms of TB seem 
similar in both culture negative and culture positive PTB 
patients except chest pain, possibly suggesting the need 
for early initiation of anti-TB treatment, especially in 
patients presenting with pertinent TB sign and symp-
toms and TB suggestive imaging findings. This will 
strengthen the TB control program and further lessen 
TB transmission in the community.
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TBS-EP04-02 An assessment of TB among 
cyclone Freddy-affected people using active 
TB case-finding interventions in Malawi 
A. Chikhoza,1 M. M’manga,2 H. Chafulumira,2 
1National Tuberculosis and Leprosy Elimination Program, 
Blantyre, Malawi, 2National Tuberculosis and Leprosy 
Elimination Program, Lilongwe, Malawi. 
e-mail: angechikhoza@gmail.com

Introduction: The displaced populations are among the 
key populations that are at a high risk of Tuberculosis 
infection and disease progression due to overcrowding 
and poor living conditions. Cyclone Freddy has caused 
deaths and extensive devastation in some Southern Afri-
can countries such as Malawi. As of March 2023, more 
than 500, 000 people were displaced and over 500 died. 
Many people in southern parts of Malawi are living in 
camps due to the destruction and flooding of houses. 
We assessed the proportion of pulmonary Tuberculosis 
cases among people that were displaced due Cyclone-
Freddy and are living in camps.
Intervention response: A descriptive retrospective study 
was conducted between 01 January 2023 to 31 March 
2023 in Blantyre, Zomba, Nsanje and Mangochi dis-
tricts in Southern part of Malawi. The study partici-
pants were adults aged 15 years and above that were dis-
placed by Cyclone Freddy and were living in camps. Data 
were extracted from Mobile Diagnostic Unit (MDU) TB 
screening registers for Quarter 1 2023 (January-March 
2023). The study participants were screened once using 
chest X-ray and GeneXpert in MDU.
Results: Out of 2976 people screened for TB,136 were 
presumptive TB cases. 22 people were diagnosed with 
pulmonary TB, 5 were bacteriologically confirmed us-
ing GeneX pert and 17 were clinically diagnosed using 
chest x-ray. The incident rate was at 739 per 100 000 
population. This was high as compared to 210 estimated 
by World Health Organization (WHO) in 2021.
Conclusion: The proportion of TB cases among people 
displaced by Cyclone Freddy was high. Living in camps 
poses a risk of spread of TB. We suggest routine active 
TB screening using MDUs in congregate settings, such 
as refugee camps and prisons. 

TBS-EP04-03 Using quality improvement 
methods to improve TB programme: a pilot 
project in 10 sub-districts of South Africa 
N. Ramawela,1 1National TB Program - NDoH, 
Pretoria, South Africa. 
e-mail: Nobesuthu.Ramawela@health.gov.za

Background: The 2017-2022 National TB Program’s 
strategic plan calls for a 50% reduction in TB deaths by 
2022 and a 30% reduction in TB incidence. To achieve 
these ambitious targets, the SA health system needs 
to build a reliable system to find, test, diagnose, start 
treatment, and retain patients in care. The National 

Department of Health adopted QI methodology as 
an approach to close the gaps in the TB care cascade 
by creating learning networks of clinics, hospitals and 
communities in sub-districts, identify and test imple-
mentation strategies as demonstration for Phase 1 in 10 
sub-districts located in South Africa.
Methods: The initiative was implemented using the QI 
approach which uses a combination of measurements, 
testing of ideas and standardisation of processes which 
is driven by District Health Management Teams (DMTs) 
who are capacitated to use QI methods to implement, 
scale up effective implementation strategies within their 
districts.
Results: The QI pilot showed variable results from 2017 
baseline until 2019 in 10 pilot sub-districts. The base-
line for 2017 TB screening rate was 66% and improved 
to 78% in 2018 and 80% in 2019. The baseline for TB 
symptomatic in 2017 was 4%, 2018 declined to 3% and 
2019 increase to 4%
In 2017, the baseline for sputum sent to the laboratory 
was 74% and improved to 84% in 2018 and 89% in 2019. 
TB positivity rate improved from 2017 baseline figure of 
7% to 9% in 2018 and 8% in 2019.
Conclusions: The results from the pilot have provided 
NDoH with keys lessons to inform the implementa-
tion design for the national scale up. There is need to 
strengthen data analysis and reporting when implement-
ing QI.

TBS-EP04-04 Development of a point-of-care 
nano-biosensor using non-invasive urine 
sample from a patient with TB 
S. Mathur,1 1E-YUVA Centre,Centre for Converging 
Technologies, University of Rajasthan, Jaipur, India. 
e-mail: mathurshubhita19@gmail.com

Background: Globally, in 2021, 1.6 million individuals 
(including 187 000 HIV infected individuals) died from 
tuberculosis (TB). TB is the second most lethal infec-
tious disease in the world, after COVID-19. Though, it 
is possible to prevent and treat tuberculosis, 40% of the 
TB cases are missed by health system in Inida alone due 
to sophisticated mode of diagnosis.
PROBLEM STATEMENT: It is difficult and expensive 
to diagnose HIV-associated TB, multidrug-resistant TB, 
and other resistant forms of TB. The technical complex-
ity of the disease diagnosis require trained profession-
als, sophisticated instruments and high cost laboratory 
facilities. 
Access to tuberculosis diagnostics has been hampered 
by the COVID-19 pandemic. The number of reported 
TB cases dropped to 18% in 2020 in comparison to 
2019. Globally, there were 3–7 million unreported cases 
of tuberculosis in 2021. 
To achieve the End TB targets, the gap in TB diagnosis 
is to be bolted followed by assured treatment of detected 
cases. The currently available diagnostics in the market 
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require high technical competence and sophisticated 
machinery under regulatory guidelines. At present, 
there is no point of care diagnosis accessible for use by 
a person alone.
Proposed Solution: Non–sputum-based, affordable, 
easy to use test with high sensitivity and specificity, par-
ticularly for PLHIV or children who are often unable to 
produce a sputum specimen.
Aim: To develop a lateral flow immunoassay for the rap-
id and effective diagnosis of tuberculosis.
Method: Biomarkers will be identified through LC-MS 
in the urine sample of TB patients. The potent biomark-
ers will be conjugated to gold nanoparticles through 
covalent bonding and a biosensor based enzymatic as-
say will be employed for the development of lateral flow 
assay.
Results: The study is currently in progress with few iden-
tified biomarkers that are expressed in the urine sample 
of clinically confirmed TB patients from indian cohort.

TBS-EP04-05 Addressing TB diagnostic and 
treatment delays in low- and middle-income 
countries: insights from a study in Kampala 
District, Uganda 
D. Mujuni,1 A. Nsawotebba,2 S. Turyahabwe,3 
M. Joloba,4 1Makerere University, Kampala, Uganda, 
2National Health Laboratory and Diagnostic Services, 
Kampala, Uganda, 3National Tuberculosis and Leprosy 
Control Programme, Kampala, Uganda, 4Makerere 
University, College of Health Sciences, Kampala, Uganda. 
e-mail: dennismujuni.n@gmail.com

Diagnostic and treatment delays of tuberculosis (TB) re-
main a significant public health challenge in many low- 
and middle-income countries, including Uganda. This 
study sought to determine the extent of diagnostic and 
treatment delays and their related factors among newly 
identified TB patients in the Kampala district, Uganda.
This was a cross-sectional study conducted in all the five 
(5) divisions of Kampala district on newly diagnosed 
smear-positive, or MTB GeneXpert (high and medium) 
detected pulmonary tuberculosis patients. Data was en-
tered into Epi Info v7.2, cleaned, and coded before anal-
ysis using N-vivo version 11. The level of significance 
was set at 95% (p value <0.05). Specific statistical tests 
for inferential statistics, such as Chi-square and Poisson 
regression, were used to test for independence or asso-
ciation between variables.
Results showed that TB patients in Kampala continue 
to suffer from diagnostic and treatment delays. The 
prevalence of diagnostic delay was 58.2% (53.0 – 63.1) 
while that of treatment delay was 20.7% (16.8 – 25.1). 
The median diagnostic delay was 30 days IQR (7 – 60), 
whereas the treatment delay was 1 day (0 – 2) days. 
In a summative format to determine total delay, a pro-
portion of 61.7% (95% CI: 56.6 – 66.5) was delayed. 
Peri-urban residence, current smoking and previous his-
tory of tuberculosis statistically associated with both 
diagnostic and treatment delays. Total delay was attrib-
uted to severe TB illness, income status, kind of health 
facility visited first. A combination of social, economic, 
and healthcare-related factors may have contributed to 
the significant TB diagnostic and treatment.
In conclusion, TB patients experienced diagnostic and 
treatment delays in the Kampala district. The study 
generally highlights the patient and system factors as-
sociated with diagnostic and treatment delays through 
strategic policy executions in order to reduce the delay 
in diagnosis and treatment of TB in the country.
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TBS-EP04-06 A point-of-care rapid RT-PCR 
diagnostic solution for M. tuberculosis and 
multidrug-resistant TB: the RAPI-Q platform 
N. Angaali,1 M. Patil,1 T. Syed,1 P. Umabala,1 
L. Soundararajan,2 B. Gurjar,2 S. Gupta,2 N. Gupta,2 
1Nizams Institute of Medical Sciences, Hyderabad, India, 
2Genes2Me, Gurgaon, India. 
e-mail: neelimasudharshan@gmail.com

Tuberculosis (TB) is a deadly infectious disease that can 
affect any organ of the body, caused by the bacteria My-
cobacterium tuberculosis. Early diagnosis and adequate 
treatment of infectious pulmonary TB patients are es-
sential to reduce the transmission of Mycobacterium 
tuberculosis. Rapid diagnostic methods offer higher 
sensitivity and specificity, allowing for more precise di-
agnoses of illnesses. 
With the increasing prevalence of multiple drug resis-
tance (MDR) cases, early detection can be critical and 
more effective in treating these cases. This will improve 
patient outcomes and reduce the cost associated with 
drug-resistance treatment. RT-PCR (Reverse Transcrip-
tion Polymerase Chain Reaction) is a powerful tool that 
has revolutionized the diagnosis of infectious diseases.
Rapi-Q-HT POC platform is revolutionizing the diagno-
sis of various diseases which is a compact, lightweight, 
easy-to-carry RT-PCR instrument. Rapi-Q-HT is a Dual 
independent block platform that can run 1-16 samples 
each / up to 32 samples of single or 2 different protocols 
at a given time. This has a unique AI-integrated POC 
software for interpretation and reporting results.
We have evaluated our in-house TB dtect & TB find 
protocols in the Rapi-Q HT platform for the detec-
tion of Mycobacterium tuberculosis and Drug-resistant 
mutations against the Rifampicin and Isoniazid drugs 
among MDR-positive pulmonary and extrapulmonary 
samples. A total of 100 samples (pulmonary and extra-
pulmonary) were tested comprising of equal positives 
and negatives. Among the 50 positives, Mycobacterium 
tuberculosis was detected in all the GeneXpert Low and 
medium cases exception being the very low bacterial 
load samples (<1%). 
We also successfully detected varying mutations in the 
81bp rpoB gene among the MDR-resistant samples. 
Hence, we have found the Rapi-Q POC TB comprehen-
sive testing solution to be a low-cost, highly specific and 
sensitive test with a highly throughout multiplex assay 
which has a shorter turnaround time.

TBS-EP04-07 Pulmonary TB infectiousness 
by case-finding approach: an estimation 
using cough aerosols and interferon-gamma 
responses 
L. Njagi,1 V. Nduba,1 W. Murithi,1 G. Logioia,2 
J. Zifodya,3 K.P. Fennelly,4 T.R. Hawn,5 
D.J. Horne,2 1Centre for Respiratory Diseases 
Research, Kenya Medical Research Institute (CRDR-KEMRI), 
Nairobi, Kenya, 2University of Washington, Department 
of Medicine, Seattle, Washington, United States of 
America, 3Tulane University, School of Medicine, New 
Orleans, Louisiana, United States of America, 4Division 
of Intramural Research, National Heart, Lung, and Blood 
Institute, Bethesda, Maryland, United States of America, 
5University of Washington, Department of Medicine, 
Seattle, WA, United States of America. 
e-mail: njagi.lilian@gmail.com

Background: Halting tuberculosis (TB) transmission is 
essential to controlling the epidemic. While active case 
finding (ACF, involving community screening) has been 
advocated, the proportion of TB transmission events 
from community dwellers with undiagnosed pulmonary 
TB (PTB) is unknown. We investigated the infectious-
ness of persons with PTB identified through ACF and 
passive case finding (PCF, persons presenting to health-
care).
Methods: In a prospective study in Nairobi, Kenya, 
adults with PTB were enrolled either through PCF or 
ACF. All participants were GeneXpert (excluding trace) 
and/or culture positive and treatment naïve. Study in-
terventions included estimating infectiousness based 
on cough aerosol sampling system (CASS). Household 
contacts (HHCs) were enrolled and underwent inter-
feron-gamma (IFN-γ) release assay (IGRA) testing. We 
compared the characteristics of index cases by case-
finding approach. Differing factors were evaluated for 
their association with TB transmission to HHCs. The 
mixed-effect logistic regression model was used to pre-
dict transmission, clustered on index participants.
Result: We enrolled 135 index cases median age 34 years 
(interquartile range [IQR] 28-45), 109 (81%) through 
PCF, 39% being CASS positive (CASS+) and the remain-
der (26, 19%) through ACF, all CASS negative (CASS-
). HHCs were 201, median age 13 years (IQR 5-28), of 
whom 56.7% had a positive IGRA. The median IFN-γ 
levels were highest among HHC of index cases enrolled 
through PCF who were CASS+ (4.25 vs 0.08 and 0.03 
pg/mL among PCF CASS- and ACF CASS- index cases, 
respectively, p= 0.013). The best predictors of a posi-
tive IGRA were C-reactive protein (p=0.026, odds ratio 
[OR] 1.02, 95% confidence interval [CI] 1.02, 1.03) and 
CASS+ (p=0.015, OR 11.34, CI 1.61, 80.03)
Conclusion: Our findings suggest that persons identified 
with TB through ACF are less infectious, as evidenced 
by CASS status and IGRA responses in HHCs. Investi-
gations into the most effective and cost-effective strate-
gies for interrupting TB transmission are needed.
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Bivariate regression Bivariate regression 

Variablea OR (95% CI) p-value Variablea OR (95% CI) p-value

Age (years) 1.04 
(1.01, 1.07)

0.013 Cavitary disease 
on CXR

0.20 
(0.08, 0.48)

<0.001

Any symptom 
suggestive of TB

0.27 
(0.10, 0.77)

0.014 CRP (mg/L) 0.97 
(0.96, 0.99)

<0.001

Cough duration 0.89 
(0.79, 0.99)

0.03 CASS positive 1.00 <0.001

Smear status 
≥scanty

0.23 
(0.11, 0.47)

<0.001 Positive IGRA 0.41 
(0 .19, 0.90)

0.025

a Additional variables evaluated in models were: Gender, Body mass index, HIV status 
and Xpert cycle threshold.
OR – odds ratio; CI - confidence interval; CRP - C-reactive protein: CXR-Chest x-ray

Logistic regression analyses: Factors associated with 
active case-finding approach (n=135)

TBS-EP04-08 Reconstructing constituent 
sequences in mixed M. tuberculosis 
infections to measure transmission 
B. Sobkowiak,1,2 P. Cudahy,1 M. Chitwood,1 
V. Crudu,3 T. Cohen,1 1Yale University, New Haven, 
United States of America, 2University College 
London, London, United Kingdom of Great Britain 
and Northern Ireland, 3Phthisiopneumology Institute, 
Chisinau, Republic of Moldova. 
e-mail: bs2259@yale.edu

Background: Mixed Mycobacterium tuberculosis (Mtb) 
infection, when an individual is concurrently infected 
with more than one TB strain, is a common occur-
rence in natural populations. Mixed samples are often 
removed prior to population analyses as inferring evo-
lutionary relationships between hosts is complicated by 
the mixed signal in sequence data. Reconstructing the 
constituent strains of mixed samples allows us under-
stand the dynamics of mixed Mtb infection and bet-
ter measure TB transmission. Here, we present a novel 
method to estimate constituent sequences in mixed in-
fections that leverages sequence information from other 
samples in the tested population. We then conduct a 
population-level transmission analysis using 2,220 real-
world Mtb samples from Moldova.
Methods: We inferred the constituent strains of mixed 
samples using allele frequencies at mixed loci and pair-
wise sequence comparison to non-mixed strains in the 
study population. We validated our new approach in 
simulated, in vitro, and real-world mixed Mtb samples, 
and compared our results against existing methods for 
estimating mixed infection. Lastly, we identified trans-
mission clusters in the Moldovan Mtb data, including 
the constituent strains of mixed samples, and recon-
structed person-to-person transmission networks to find 
evidence of recent transmission involving mixed Mtb in-
fection. 
Results: Our new approach identified mixed infection 
in simulated and in vitro mixed samples, with > 95% 
of strains correctly classified, and the constituent strains 

were accurately reconstructed. We estimated constituent 
sequences in mixed real-world Mtb samples from Mol-
dova and found more complete sequences with fewer 
ambiguous sites than previously published methods. Fi-
nally, we found evidence of recent transmission in hosts 
with mixed Mtb infection, including direct transmission 
events (Figure 1).

Conclusions: Here, we found evidence of transmission 
events involving mixed infection using a novel approach 
for estimating the constituent strains. This work empha-
sizes the value of including mixed samples in TB popu-
lation analyses to accurately reconstruct transmission.

TBS-EP04-09 Transmission signatures in 
within-host M. tuberculosis variations 
K. Walter,1 T. Cohen,2 B. Mathema,3 C. Colijn,4 
J. Croda,5 J. Andrews,6 1University of Utah, Salt 
Lake City, United States of America, 2Yale University, 
New Haven, United States of America, 3Columbia 
University, New York, United States of America, 4Simon 
Fraser University, Vancouver, Canada, 5Universidade 
Federal de Mato Grosso do Sul, Campo Grande, Brazil, 
6Stanford University, Stanford, United States of America. 
e-mail: katharine.walter@hsc.utah.edu

Because M. tuberculosis evolves slowly, transmission 
clusters often contain multiple individuals with iden-
tical consensus genomes, making it difficult to recon-
struct transmission chains and identify settings with 
high transmission risk. Finding additional sources of 
shared M. tuberculosis variation could help overcome 
this problem. 
Previous studies have reported M. tuberculosis diversity 
within infected individuals, however, whether within-
host variation improves transmission inferences is un-
clear. To evaluate the transmission information present 
in within-host M. tuberculosis variation, we re-analyzed 
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publicly available sequence data from a household trans-
mission study, using household membership as a proxy 
for transmission linkage between 25 donor-recipient 
pairs. 
We found moderate levels of variation within individual 
isolates (median 160 intrahost single nucleotide variants, 
iSNVs; IQR: 129-219; >1% minor allele frequency) out-
side of PE/PPE genes. Household members shared more 
iSNVs (median: 101; IQR: 72-138) compared to pairs 
of isolates from different households (median: 1; IQR: 
0-9), a signal which persisted when applying a 5% minor 
allele frequency threshold (household members shared a 
median of 6; IQR 1-4 iSNVs compared to a median of 
0; IQR: 0-1 iSNVs among members of different house-
holds). 
Shared within-host variation above a 1% minor allele 
frequency threshold was significantly associated with 
household membership (OR: 3.10; IQR: 2.46-4.03, for 
one standard deviation increase in shared iSNVs) , and 
shared iSNVs predicted household membership with an 
AUC of 0.97. 
Finally, we found that transmission bottlenecks, the 
size of the founding M. tuberculosis population in re-
cipient hosts, varied widely across transmission pairs. 
The signal of shared within-host variation present in 
routine culture-based M. tuberculosis sequencing data 
suggests that within-host variation could augment stan-
dard, consensus-sequenced based approaches, providing 
greater resolution to transmission inferences.

TBS-EP04-10 The MAGMA platform: 
leveraging whole-genome sequencing 
for identifying recent transmission events 
and enabling precision public health 
interventions 
A. Van Rie,1 J. Membrebe,2 T. Heupink,1 
V. Rennie,1 P.-J. Ceyssens,3 M. Maex,3 A. Paytuvi,4 
MAGMA platform Study Team 1University of 
Antwerp, Antwerp, Belgium, 2University of Hasselt, 
Diepenbeek, Belgium, 3ScienSano, Brussel, Belgium, 
4Sequentia Biotech, Barcelona, Spain. 
e-mail: annelies.vanrie@uantwerpen.be

Understanding where transmission of Mycobacterium 
tuberculosis (Mtb) occurs is essential to reduce trans-
mission for TB control. Yet, source investigation is 
rarely performed because it is considered too resource 
intensive. The high discriminatory power of whole ge-
nome sequencing (WGS) could accurately guide source 
investigations, enabling programs to target and priori-
tize source- and contact investigations. These could in-
clude super-spreading events and patients whose Mtb is 
resistant to key drugs. 
Using WGS to accurately determine in ‘real-time’ 
whether, when and where recent transmission events oc-
curred however still poses technical challenges. This is in 
part due to the complexity of translating a phylogenetic 

tree into a transmission chain and the lack of data visu-
alization outputs that are interpretable and actionable 
by public health staff. 
We are developing the MAGMA (Maximum Accessible 
Genome for Mtb Analysis) platform to enable precision 
public health interventions by TB control programs. 
Phylogenetic trees are generated by the MAGMA bioin-
formatics pipeline for real-time WGS analysis of DNA 
extracted from clinical primary liquid Mtb cultures or 
-in future- sputum samples. Transphylo is integrated in 
the MAGMA platform for the translation of phyloge-
netic trees into transmission chains. A case study is be-
ing performed to evaluate the impact of this functional-
ity on the communication of transmission events to the 
TB control program in a low TB-burden country. 
To identify transmission events of drug-resistant TB, 
Transphylo-DR is being developed to integrate drug-
resistant variants in the assessment of phylogenetic 
clusters. This will identify clusters representing recent 
transmission events of drug-resistant TB and determine 
where along the transmission chain drug resistance am-
plification occurred. 
The MAGMA platform aims to visualize transmission 
data in a way that enables TB control programs to un-
dertake targeted precision public health interventions 
with the goal of halting transmission of TB and drug 
resistant TB in both low and high TB burden communi-
ties.

TBS-EP04-11 Genotypic and spatial  
analysis of transmission dynamics of TB 
in Shanghai, China: a 10-year prospective 
population-based observational study 
M. Li,1 L. Lu,2 Q. Jiang,3 Y. Jiang,4 C. Yang,5 
J. Zou,2 Y. Li,2 X. Shen,4 X. Guo,2 Z. Yuan,4 
Q. Gao,1 1School of Basic Medical Sciences, Fudan 
University, Shanghai, China, 2Department of Tuberculosis 
Control, Songjiang District Center for Disease Control 
and Prevention, Shanghai, China, 3School of Public 
Health, Renmin Hospital Public Health Research Institute, 
Wuhan University, Wuhan, China, 4Shanghai Municipal 
Center for Disease Control and Prevention, Shanghai, 
China, 5School of Public Health (Shenzhen), Shenzhen 
Campus of Sun Yat-sen University, Shenzhen, China. 
e-mail: 15301020128@fudan.edu.cn

Background: With improved tuberculosis (TB) control 
programs, the incidence of TB in China declined dra-
matically over the past few decades, but recently the rate 
of decrease has slowed, especially in large cities such as 
Shanghai. To investigate how to further reduce TB in-
cidence, we performed a 10-year study in a district of 
Shanghai to delineate the local characteristics, trans-
mission patterns, and dynamic changes of the local TB 
burden.
Methods: We conducted a population-based study 
of culture-positive pulmonary TB patients diagnosed 
between January 1, 2011 and December 31, 2020 in 
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Songjiang, Shanghai. Genomic clusters were defined 
with a threshold distance of 12-single-nucleotide-poly-
morphisms based on whole-genome sequencing. Trans-
mission inference was performed using phybreak. The 
distances between the residences of patients were com-
pared to the genomic distances of their isolates.
Results: Of 2212 enrolled patients, 74.7% (1652/2212) 
were internal migrants. The clustering rate (25.2%, 
558/2212) and spatial concentrations were unchanged 
over the study period. Migrants had significantly high-
er TB rates but less clustering than residents. Cluster-
ing was highest in male migrants, younger patients and 
residents and migrants employed in physical labor. The 
40.9% of resident TB patients > 65 had a clustering rate 
of just 18.3%. Only 22.1% of transmission events oc-
curred between residents and migrants, with residents 
more likely to transmit to migrants. The clustering risk 
decreased rapidly with increasing distances between 
patient residences, and more than half of clustered pa-
tients pairs lived ≥ 5 kilometers apart. Epidemiologic 
links were identified for only 15.6% of clustered pa-
tients, mostly in close contacts.
Conclusion: Although some TB in Songjiang’s migrant 
population is caused by strains the migrants bring with 
them, recent, local transmission is an important driver 
of TB. These results suggest that further reductions in 
TB incidence will require additional strategies for early 
TB detection to interrupt urban transmission.

TBS-EP04-12 Phylodynamic analysis of  
M. tuberculosis in Botswana: insights  
from a population-based molecular study 
Q. Wang,1,2 V. Minin,3 P. Moonan,4 J. Oeltmann,4 
S. Niemann,5 N. Zetola,6 S. Shin,2 C. Modongo,7 
1University of California Los Angeles, Department of 
Epidemiology, Los Angeles, United States of 
America, 2University of California Irvine, Sue & Bill 
Gross School of Nursing, Irvine, United States of 
America, 3University of California Irvine, Department 
of Statistics, Irvine, United States of America, 
4US Centers for Disease Control and Prevention, 
Division of Global HIV and Tuberculosis, Atlanta, United 
States of America, 5Research Center Borstel, Molecular 
Mycobacteriology, Borstel, Germany, 6Augusta University, 
School of Medicine, Augusta, United States of America, 
7Victus Global Botswana Organisation, Victus Global 
Botswana Organisation, Gaborone, Botswana. 
e-mail: giselamarchesa@gmail.com

Whole genome sequencing of Mycobacterium tubercu-
losis-complex (Mtbc) provides valuable insights into the 
transmission dynamics of the pathogen at a population 
level. Botswana is a high-burden tuberculosis country, 
yet detailed characterization of bacterial phylodynam-
ics is lacking. 
We investigated historical transmission patterns un-
derlying the tuberculosis epidemic in Botswana using a 
population-based, molecular study conducted between 

2012–2016. Of the 1,426 Mtbc isolates analyzed, the 
predominant lineage was L4 (87.8%), followed by L1 
(6.0%), L2 (5.3%), and L3 (0.8%). We identified eight 
circulating L4 main sublineages, with L4.3 being the 
most prevalent (45.6%), followed by L4.1 (24.7%), L4.4 
(16.0%), and L4.8 (7.7%). 
Temporally resolved phylogenies under a strict molecu-
lar clock model inferred the most recent common ances-
tor (MRCA) to have emerged around year 1727 (95% 
highest posterior density [HPD], 1607–1828) and 1900 
(95% HPD 1854–1938) for L1 and L2, respectively. Time 
to MRCA varied among L4 sublineages; ranged from 
1695 for L4.1.2/Haarlem (95% HPD 1546–1817) to 1941 
for L4.3.2/LAM (95% HPD 1911–1966). 
Consistent with the observed prevalence, coalescent-
based analysis revealed L4.3.4/LAM experienced the 
largest magnitude of expansion between 1900 and early 
2000s, and remained the most significant sublineage 
throughout our study period. 
We also observed substantial growth beginning 1990s 
for L4.3.2/LAM3, while L1 and L4.4 exhibited large ex-
pansion between late 1970s and late 1990s. Other sub-
lineages experienced various magnitudes of expansion 
and contraction during multiple time periods (Figure). 

Figure.

All lineages underwent contraction after late 1990s to 
early 2000s, except for L4.1.1/X, which showed mini-
mal indications of contraction. Our findings highlight 
the varying transmission dynamics among the Mtbc 
lineages in Botswana. The expansion of many lineages 
coincided with the HIV/AIDS epidemic, while contrac-
tion aligned with the implementation of antituberculo-
sis and antiretroviral treatment programs. 
These results emphasize the importance of integrated 
prevention and control strategies that address HIV and 
TB simultaneously.
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TBS-EP04-13 MDR Lineage 4 strains  
have a higher case reproduction number 
than non-MDR Lineage 4 strains in the 
Republic of Moldova 
M.H. Chitwood,1 B. Sobkowiak,1 V. Crudu,2 
C. Colijn,3 T. Cohen,1 1Yale School of Public Health, 
New Haven, United States of America, 
2Phthisiopneumology Institute, Chisinau, Republic of 
Moldova, 3Simon Fraser University, Burnaby, Canada. 
e-mail: melanie.chitwood@yale.edu

Background: In Moldova, nearly one third of incident 
TB is multidrug resistant. We recently documented that 
incident MDR-TB in Moldova is attributable almost en-
tirely to local transmission of Lineage 2.2 (Beijing) and 
Lineage 4.2 (Ural) strains. While transmission of Beijing 
lineage MDR-TB has been widely documented, large-
scale transmission of MDR-TB of the Ural lineage has 
not previously been reported.
Study aim: We aimed to estimate case reproduction num-
bers for MDR and non-MDR Ural strains to determine 
how differences in reproductive fitness may contribute to 
the high incidence of MDR-TB of this lineage.
Data and Methods: Whole genome sequencing was 
performed on all initial culture-positive clinical isolates 
collected from individuals diagnosed with TB in Mol-
dova between January 1, 2018 and December 31, 2019 
(n=2220). We used two complimentary approaches to 
estimate case reproduction numbers. Local Branching 
Index (LBI) is based on a maximum likelihood phylog-
eny and provides a quantitative measure of clade expan-
sion. 
Because LBI can be biased if strains have different serial 
intervals or evolutionary rates, we also fit a Multi-Type 
Birth Death (MTBD) Model; MTBD is a Bayesian ap-
proach to jointly estimate tree topology and the repro-
duction numbers of different ‘types’ (MDR and non-
MDR) within the tree.
Results: Of 420 Ural strains, 255 were MDR. These 
MDR Ural strains accounted for 32.7% of all MDR-TB 
in Moldova over the study period. The LBI estimates for 
MDR Ural strains were higher on average than LBI esti-
mates of non-MDR Ural strains. 
Concordantly, the MTBD model estimated that the re-
production number of MDR Ural strains is 2.54 (95% 
CrI: 1.57, 3.77), higher on average than non-MDR Ural 
strains (1.07; 1.02, 1.16). Together, these results high-
light the potential threat of onward spread of MDR 
Ural strains, and the need to better understand the fac-
tors which contribute to the reproductive success of this 
pathogen.

TBS-EP04-14 Exploring TB forecasting  
and temporal trends by sex and age 
in Taiwan: the impact of the COVID-19 
pandemic on the dynamics 
M.M. Kuan,1 1Taiwan Centers of Disease Control, 
Taipei, Taiwan. 
e-mail: kuan@cdc.gov.tw

Objective: By investigate the interplay between the pan-
demic and TB, we can better prepare and implement the 
mitigating strategies.
Methods: This was a temporal trend analysis conducted 
in Taiwan with an aging population, 2011- 2022. An ex-
ploratory analysis of the monthly incidence of tubercu-
losis cases, smoothed according to sex and age group 
was performed. Subsequently, the progression of the 
trend and prediction of the disease were characterized. 
To forecast the trends, we employed various models, 
including the seasonal autoregressive linear integrat-
ed moving average (ARIMA) algorithm, exponential 
smoothing (ETS), hybrid, and the conventional Box-
Jenkins method to determine the most suitable models 
for the future predictions.
Results: There were a total of 118,747 reported tuber-
culosis cases, with an incidence rate from 75.4 cases per 
100,000-year to 39.4 cases per 100,000 inhabitants in 
men and from 33.4 cases per 100,000-year to 17.7 cases 
per 100,000 in women of confirmed TB cases, 2011- 
2022, in Taiwan. 
In terms of overall incidence, both sexes experienced a 
decreasing trend, which was also observed across dif-
ferent age groups. The time series analysis revealed evi-
dence of a decreasing trend from 2011 to 2022; however 
with a stability in the rate of slowdown decline during 
the pandemics.
Conclusions: The study revealed a decline in tuberculo-
sis cases, for both sexes and across different age groups, 
both prior to and during the Covid-19 pandemic. How-
ever, the rate of decrease during the pandemic period 
was relatively slower compared to the pre-pandemic pe-
riod. Based on our findings, it is projected that the TB 
would have reached a stability of downwards trend in 
Taiwan in the coming years, but the pandemic might 
have exacerbated the situation. 
These findings present compelling evidence regarding 
the concerning characteristics and dynamic trends of 
tuberculosis during epidemics, particularly emphasizing 
the impact of the Covid-19 pandemic and its aftermath.
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TBS-EP04-15 Non-interferon-γ cytokines 
identify a high proportion of Indian infants 
with M. tuberculosis sensitisation 
A. Grossman,1 V. Kulkarni,2 P. Deashpande,2 
M. Alexander,2 R. Ahire,2 A. Westbrook,1 C. Day,1 
A. Gupta,3 R. Bhosale,2 J. Mathad,4 L.M. Cranmer,1 
A. Kinikar,2 1Emory University, Atlanta, United States 
of America, 2Byramjee-Jeejeebhoy Government 
Medical College, Pune, India, 3Johns Hopkins University, 
Baltimore, United States of America, 4Weill Cornell 
Medicine, New York, United States of America. 
e-mail: Alison.grossman@emory.edu

Background: Detection of Mycobacterium tuberculosis 
(Mtb) infection among infants has been hampered by 
low sensitivity of interferon-gamma (IFN-g) release as-
says (IGRAs) such as QuantiFERON-TB Gold (QFT). 
Recent studies have explored the use of non-IFN-g cyto-
kines to detect Mtb immune responses. 
We evaluated the prevalence and consistency of Mtb-
specific cytokine responses over the first year of life us-
ing QFT and Luminex among Indian infants and evalu-
ated clinical cofactors of Mtb sensitization.
Methods: Infants born to mothers enrolled in the PRA-
CHITI observational cohort study at Byramjee Jeejeeb-
hoy Government Medical College (BJGMC)–Sassoon 
General Hospital (SGH) in Pune, India were followed 
from birth to 1 year of life. We performed QFT at 6 
months and 12 months of life and measured 17 cytokine 
responses in cryopreserved QFT supernatants using the 
Human Th9/Th17/Th22 Fixed Panel Luminex assay. 
Mtb sensitization by Luminex was defined by ≥ 2 indi-
vidual cytokines meeting previously published criteria. 
We described the prevalence and consistency of Mtb 
sensitization over the first year of life and evaluated clin-
ical cofactors of infant Mtb sensitization using univari-
able linear regression.
Results: Of 222 infants evaluated by QFT, 13 (5.9%) 
infants were QFT positive overall; the Luminex panel 
detected an additional 74 infants with Mtb sensitization 
(74/216, 34%) that were QFT negative. Eight (3.5%) 
infants had sustained Luminex positive results, and 38 
(26%) had transient Mtb sensitization. Infants with 
weight-for-age z-score <-2 were less likely to have Mtb 
sensitization by Luminex at 6 months (RR = 0.29, CI95%: 
0.12, 0.69). There was no association of Mtb sensitiza-
tion with maternal HIV exposure by Luminex or QFT.
Conclusion: Luminex detected additional Mtb-specific 
immune responses not detected by IGRA. Nutritional 
status may affect detection of Mtb sensitization. Future 
studies are needed to evaluate the prognostic value of 
Mtb-specific non-IFN-g cytokines for progression to TB 
disease.

TBS-EP04-16 Alignment-free approach  
for inferring TB transmissions from  
whole-genome sequencing data 
R. Derelle,1 J. Lees,2 L. Chindelevitch,1 A. Lalvani,1 
N. Arinaminpathy,1 1Imperial College London, 
London, United Kingdom of Great Britain and 
Northern Ireland, 2EMBL’s European Bioinformatics 
Institute (EMBL-EBI), Hinxton, United Kingdom of 
Great Britain and Northern Ireland. 
e-mail: rderelle@imperial.ac.uk

Whole genome sequencing (WGS) can be a valuable tool 
in understanding the transmission dynamics of Myco-
bacterium tuberculosis (MTB), the causative agent of 
TB. Traditional approaches for inferring TB transmis-
sions from MTB WGS data rely on read mapping-based 
algorithms, which are computationally slow and prone 
to systematic errors that generate substantial back-
ground noise in the estimation of genetic distances be-
tween MTB isolates. 
To circumvent the limitations of the read mapping ap-
proach, novel ‘alignment-free’ algorithms offer a prom-
ising avenue to efficiently and accurately infer TB trans-
missions from MTB WGS data.
In this presentation, we will first review the advantages/
disadvantages of read-mapping and alignment-free ap-
proaches. 
Then, we will present a set of comparative analyses of 
TB transmission clusters using these two approaches, 
based on both simulated and real-world WGS data. 
The alignment-free analyses are based on bioinformatic 
tools we developed and that will be briefly introduced: 
‘SKA2’, an improved version of the popular SKA pro-
gram to identify mutations based on split-kmer analy-
ses, and ‘skalo’, a novel kmer-based algorithm to infer 
adjacent mutations and genomic insertions/deletions 
(indels) from SKA2 outputs. 
The results show how these tools can qualitatively and 
quantitatively improve inferences of TB transmissions 
from WGS data. In particular, SKA2 generate more 
accurate genetic distances than the read-mapping ap-
proach and indels identified by skalo provide valuable 
information to decipher relationships among MTB iso-
lates. 
Finally, we will discuss implications for future TB trans-
mission studies and TB public health programs.
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TBS-EP04-17 Measuring indirect 
transmission-reducing effects in TB  
vaccine efficacy trials: why and how? 
K. Nelson,1 G. Churchyard,2 F. Cobelens,3 
W. Hanekom,4 P. Hill,5 V. Mave,6 M. Rangaka,7 
J. Vekemans,8 R. White,9 E. Wong,10 L. Martinez,11 
A. García-Basteiro,12,13,14 1Emory University, Atlanta, 
United States of America, 2Aurum Institute, Parktown, 
South Africa, 3University of Amsterdam, Amsterdam, 
Netherlands, 4Africa Health Research Institute, Durban, 
South Africa, 5University of Otago, Dunedin, New 
Zealand, 6Johns Hopkins Center for Infectious Diseases 
in India, Pune, India, 7University College London, 
London, United Kingdom of Great Britain and Northern 
Ireland, 8V4R, Brussels, Belgium, 9London School of 
Hygiene and Tropical Medicine, London, United 
Kingdom of Great Britain and Northern Ireland, 
10University of Alabama Birmingham, Birmingham, 
United States of America, 11Boston University, 
Boston, United States of America, 12Centro de 
Investigação em Saude de Manhiça (CISM), Maputo, 
Mozambique, 13ISGlobal, Hospital Clínic– Universitat 
de Barcelona,, Barcelona, Spain, 14Centro de 
Investigación Biomédica en Red de Enfermedades 
Infecciosas (CIBERINFEC), Barcelona, Spain. 
e-mail: knbratt@emory.edu

Tuberculosis is the leading bacterial cause of death 
globally. In 2021, 10·6 million people developed symp-
tomatic tuberculosis and 1·6 million died. Seven promis-
ing vaccine candidates that aim to prevent tuberculosis 
disease in adolescents and adults are currently in late-
stage clinical trials. 
Conventional phase 3 trials provide information on the 
direct protection conferred against infection or disease 
in vaccinated individuals, but they tell us little about 
possible indirect (ie, transmission-reducing) effects that 
afford protection to unvaccinated individuals. 

Figure. Indirect and direct effects of  vaccination in 
vaccine trials.

Information on the potential for indirect vaccine effects 
can be crucial information for policymakers deciding 
if and how to introduce tuberculosis vaccines into im-
munisation programmes. 
We describe the rationale for measuring indirect effects, 
in addition to direct effects, of tuberculosis vaccine 
candidates in pivotal trials and lay out several options 
for incorporating their measurement into phase 3 trial 
designs. These options include: measuring individual-
level markers of infectiousness among trial participants 

reaching endpoints, nesting household transmission 
studies within trials, and employing cluster randomised 
trial designs. 
With any approach, incorporating subclinical TB as a 
secondary endpoint may provide additional insight into 
the transmission-reducing effects of vaccine candidates. 
We will discuss the pros and cons of each approach and 
outline the knowledge gaps that, if filled, would facili-
tate and further support the basis for suggested modifi-
cation to pivotal trials.

TBS-EP04-18 Fast-track follow-up of 
patients with detected MDR/RR-TB to limit 
transmission through system strengthening 
and coordination in Pakistan 
S. Faisal,1 Y. Waheed,1 A. Hyder,1 M. Athar,1 
A. Ghafoor,1 1National TB Control Program, 
Islamabad, Pakistan. 
e-mail: drsobiafaisal@ntp.gov.pk

Background: The pre-enrollment lost to follow up 
(PLTFU) of Rifampicin Resistant (RR) TB patients is 
a challenge for TB Control Program Pakistan as these 
are known RRTB patients transmitting disease in com-
munity. The exact number of these PLTFU is however 
unknown as in programmatic settings, the detection 
cohort is taken from laboratories while the treatment 
numbers are taken from drug resistant TB (DRTB) sites 
without having case base details. 
To fill this gap, current study evaluates the results of 
newly developed case base tracking mechanism, which 
has been implemented in Pakistan during 2022 with the 
aim to limit PLTFU and delays in treatment initiation.
Methods: National TB Control Program (NTP) de-
veloped a coordination mechanism for tracking and 
recording of RR detected cases through structured in-
volvement of all DRTB and Xpert sites. 
Under this initiative, provincial reference laboratories in 
coordination with Xpert sites shared online case base 
detection data, DRTB site staff was responsible for 
tracking and sharing status online, Provincial Programs 
monitored and validated the information before sharing 
with National Program. For this study, tracking results 
of RR TB (detection) cohort of 2022 is taken from the 
electronic system
Results: During 2022, RR TB was detected among 4441 
samples, among which 563 (13%) were repeat tests. 
Among 3878 RR TB detected patients, 391 (10%) were 
not enrolled on second-line treatment (SLD). 
Among these PLTFU patients, 105 (27%) had issues re-
lated to testing (already registered DRTB patients, dis-
crepant RR results, further testing underway), 96 (25%) 
were untraceable, 90 (23%) died during the process of 
retrieval, 80 (20%) patients refused any type of treat-
ment, whereas, 6 (2%) were still under retrieval.



S692 TBSCIENCE 2023 E-Posters

Q1 2022 Q2 2022 Q3 2022 Q4 2022 2022

Rifampicin Resistance (RR) 
Detected Samples 1009 1235 1243 954 4441

Repeat Tests 112 106 199 146 563

Rifampicin Resistance 
Detected Patients 897 1129 1044 808 3878

Enrolled among the RR 
Detected 814 1026 918 729 3487

Not Enrolled 83 103 126 79 391

Refusal by RR Detected 
Patient 19 20 20 21 80

Death of RR Detected Patient 19 25 33 13 90

Not Traceable 26 27 24 19 96

Others Not Enrolled RR 
Detected Patient (laboratory 
reasons, out of province, in 

process)

19 31 49 26 125

Conclusion: The challenge of PLTFU of RRTB may be 
addressed through structured coordination and system 
strengthening.

TBS-EP04-19 Leveraging long-read 
sequencing of M. tuberculosis for a better 
resolution of isolate diversity 
M.R. Galac,1 B.M. Jeffrey,1 K.R. Wollenberg,1 
M. Marin,2 M.A. Harris,1 I. Akhundova,3 V. Crudu,4 
S. Vashakidze,5 N. Shubladze,6 B. Toxanbayeva,7 
A.E. Gabrielian,1 A. Rosenthal,1 1Office of Cyber 
Infrastructure and Computational Biology, National 
Institute of Allergy and Infectious Disease, National 
Institutes of Health, Bethesda, MD, United States of 
America, 2Harvard Medical School, Department of 
Biomedical Informatics, Boston, MA, United States of 
America, 3Scientific Research Institute of Lung Diseases, 
Ministry of Health, Baku, Azerbaijan, 4Phthisiopneumology 
Institute, Ministry of Health, Chisinau, Republic of 
Moldova, 5Department of Medicine, The University of 
Georgia; National Center for Tuberculosis and Lung 
Diseases, Ministry of Health, Tbilisi, Georgia, 
6National Center for TB and Lung Diseases of 
Georgia, Tbilisi, Georgia, 7Institute National 
Reference TB Laboratory, National Scientific Centre 
of Phthisiopulmonology, Almaty, Kazakhstan. 
e-mail: madeline.galac@nih.gov

Using long read sequencing, we de novo assembled the 
finished genome sequences for 55 Mycobacterium tu-
berculosis (M.tb) isolates belonging to lineage 2 and 
4. These isolates were collected as part of the multi-
national scientific and applied medicine collaboration 
program TB Portals, spearheaded by the NIAID NIH. 
These long-read sequenced isolates were contributed 
to TB Portals by the member countries of Azerbaijan, 
Moldova, Georgia, and Kazakhstan. 
We compared these genomes to each other as well as 
the reference sequence H37Rv through presence/absence 
and the synteny of orthologous genes. This comparison 
adds to the support that H37Rv is not an all-inclusive 

reference. For example, we identified PE/PPE and viru-
lence genes present in our sequenced isolates that are 
absent in H37Rv. Since PE/PPE genes and their arrange-
ment variants, are not well resolved from short reads 
alone, we will use these long read sequences to assess 
the PE/PPE genotypes of our collection over 4,100 M.tb 
samples sequenced with short reads.
Additionally, we found of the 8 long-read sequenced ge-
nomes had large genomic rearrangements compared to 
the reference sequence. Some of these rearrangements 
are unique but there are four lineage 2.2.1 isolates that 
had the same two genomic rearrangements that were 
likely facilitated by nearby insertion sequence (IS) ele-
ments. These isolates all originated in one country and 
are part of the same clade in the ortholog based phylog-
eny of these 55 isolates. 
The isolates with this rearrangement have more SNPs 
than expected for a recent transmission event, so we hy-
pothesized that this particular rearrangement is more 
prevalent than expected in our whole collection and may 
influence the virulence and fitness of strains. 
We plan to leverage the larger TB Portals short read se-
quencing collection to look for this rearrangement in a 
wide variety of isolates to determine its pervasiveness 
and possible correlation with clinical metadata.

TBS-EP05 TBScience 2023 - Moderated 
E-poster Session V 

TBS-EP05-01 Interrogation of an multi drug 
resistant tuberculosis outbreak using whole 
genome sequencing 

J. Loubser,1 J. Sims-Handcock,1 P. Tshavhungwe,1 
R. Warren,1 N. Kriel,1 E. Streicher,1 1Stellenbosch 
University and SAMRC Centre for Tuberculosis Research, 
Cape Town, South Africa. 
e-mail: lizma@sun.ac.za

The spread of drug-resistant strains which has been re-
ported to be attributed to primary transmission threat-
ens TB control and prevention programmes. Previous 
molecular epidemiological studies have reported that 
the dynamics of tuberculosis transmission varies geo-
graphically. 
After a reported increase in drug resistant TB cases in 
the West Coast region of the Western Cape Province, 
South Africa, the aim of this study was to identify trans-
mission hotspots and possible outbreaks of drug-resis-
tant tuberculosis within this region.
Spoligotyping and Sanger sequencing of first line drug 
resistance conferring mutations of drug resistant strains 
in the region over 5 years (2008-2012) identified a multi-



TBSCIENCE 2023 E-Posters S693

drug-resistant tuberculosis (MDR-TB) outbreak of the 
X-family, mainly located in the Northern parts of the 
region. Whole genome sequencing (WGS) was done on 
all available strains (n=177) to establish the phylogenetic 
relationships of this outbreak.
Through WGS and Sanger sequencing of first line drug 
resistance conferring mutations of drug resistance, we 
found identical mutations conferring resistance to the 
4 first-line drugs used in tuberculosis treatment in this 
lineage 4.1.1.3 cluster, including a rare katG315 double 
mutation. This is indicative of transmission of MDR-
TB. Isolates belonging to this outbreak, but with dif-
ferent additional mutations conferring to resistance to 
second-line drugs were also identified, indicating that 
pre-XDR-TB are primarily acquired from this existing 
MDR strain genotype. XDR-TB has not yet been seen, 
as this outbreak peaked before the introduction of new 
generation anti TB drugs.
Monitoring and interrogation of drug resistant TB out-
breaks plays an important part in our understanding of 
the drug resistant TB epidemic to ultimately eradicate 
TB disease worldwide.

TBS-EP05-02 PanACEA DECODE combination 
dose-finding trial shows safety and efficacy 
results for delpazolid 
I. Noreña,1 L.T. Minja,2 M. Sebe,3 L.H.M. Te Brake,4 
L. Geiter,5 P. Phillips,6 Y.L. Cho,7 N. Heinrich,1 
1Division of Infectious Diseases and Tropical Medicine, 
LMU Munich University Hospital, Munich, Germany, 
2National Institute for Medical Research-Mbeya Medical 
Research Centre, Mbeya, United Republic of Tanzania, 
3The AURUM Institute, Tembisa, South Africa, 
4Department of Pharmacy, Radboudumc, Nijmegen, 
Netherlands, 5Independent consultant, Florida, United 
States of America, 6University of California San Francisco, 
San Francisco, United States of America, 7LegoChem 
Biosciences, Inc., Daejeon, Republic of Korea. 
e-mail: ivan.norena@med.uni-muenchen.de

Linezolid, an oxazolidinone, is a critical component of 
current multi-drug resistant tuberculosis treatment, but 
with toxicity limiting widespread use. Delpazolid is a 
novel oxazolidinone with good antimicrobial activity 
and safety profile seen in early-phase clinical studies.
The PanACEA Delpazolid Dose-finding and Combina-
tion Development (DECODE) is a multi-center Phase 
IIb, Open-Label, Randomized Trial evaluating the expo-
sure-response relationship of delpazolid in a combina-
tion potentially useful for treating drug-susceptible and 
drug-resistant tuberculosis with safety and tolerability 
profile assessment. 
Participants with bacteriologically-confirmed drug-
susceptible pulmonary tuberculosis were randomized 
among five arms: no delpazolid, or delpazolid 400mg 
one-daily, 800mg once-daily, 1200mg once-daily or 
800mg twice-daily in combination with bedaquiline, 
delamanid and moxifloxacin at standard doses for 16 

weeks. The primary efficacy endpoint was the slope of 
decline of bacterial load, measured by weekly liquid cul-
ture time-to-positivity over 16 weeks.
76 participants were enrolled in five centers in South Af-
rica and Tanzania. No neuropathy related to oxazolidi-
nones occurred. Adverse events of at least grade 3 with 
at least possible relationship to delpazolid were as fol-
lows: one event of nausea in the 1200mg arm, one event 
of severe anemia and one of pangastritis, both in the 
800mg twice-daily arm. 
One QT interval prolongation >60ms over baseline oc-
curred in the 800mg once-daily arm. Time-to-culture 
conversion was observed to be shortest in the 1200mg 
arm, although there was no statistical evidence of a dif-
ference between regimens. A complete pharmacokinet-
ic-pharmacodynamic analysis is ongoing.
Delpazolid showed a good safety profile at doses up to 
1200mg once-daily. 
This preliminary analysis suggests a dose of 800mg 
once-daily or 1200mg once-daily for developing new 
clinical studies, but pharmacokinetic-pharmacodynam-
ic analysis, the primary objective of this study, will pro-
vide further insight.

TBS-EP05-03 Mixed TB infections: 
implications for treatment outcomes 
B. Jeffrey,1 K. Wollenberg,1 G. Rosenfeld,1 M. Galac,1 
M. Harris,1 A. Gabrielian,1 A. Rosenthal,1 1Office of 
Cyber Infrastructure and Computational Biology, National 
Institute of Allergy and Infectious Disease, National 
Institutes of Health, Bethesda, United States of America. 
e-mail: brendan.jeffrey@nih.gov

Mixed tuberculosis (TB) infections, characterized by 
presence of more than one strain of Mycobacterium tu-
berculosis, have been recognized as a significant concern 
in TB management. 
In this study, we investigated the occurrence of mixed 
infections and their potential impact on treatment out-
comes using samples from the TBPortals database con-
taining patient clinical and genomics data for 4,122 iso-
lates.
We used the tool quantTB to determine if an isolate 
was mixed or not, and leveraging clinical data identi-
fied several key findings. Our analysis revealed potential 
variations in the rates of mixed infections across differ-
ent countries, although statistical significance was not 
achieved (Mann-Whitney p-value=0.056). It is impor-
tant to note that samples from countries are clinical con-
venient samples and additional clinical covariates may 
influence analysis. Nonetheless, these findings suggest a 
trend deserving further investigation.
Furthermore, we observed an association between mixed 
infections and treatment failure (chi-square p-value = 
0.0508), indicating a potential link between mixed infec-
tions and suboptimal treatment outcomes. Additionally, 
an association was discovered between the presence of 
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allele mixture in known drug-resistance conferring loci 
in mixed infection samples and treatment outcome (chi-
square p-value=0.0005).
Several samples in our TB portals database have a mis-
match between phenotypic drug resistance status and 
genotypic drug resistance status as called by TBprofiler. 
We found an association between this phenotype-geno-
type mismatch and mixed infection status (chi-square p-
value=0.0035). This suggests that mixed infections may 
contribute to challenges in accurately predicting drug 
resistance profiles based on phenotypic and genotypic 
based testing.
These findings underscore the relevance of mixed TB 
infections and highlight their potential implications 
for treatment outcomes. Greater awareness and consid-
eration of mixed infections are crucial for tailoring ef-
fective treatment regimens and improving patient care. 
Further studies are warranted to explore the underlying 
mechanisms and develop strategies to mitigate the im-
pact of mixed infections on TB management.

TBS-EP05-04 Technological innovation 
and TB elimination: a study by Technology 
Foresight 
R. Da silva,1 R. Monteiro,1 1Oswaldo Cruz 
Foundation, Rio de Janeiro, Brazil. 
e-mail: roselimonteiro1@gmail.com

In the present study, tuberculosis specialists were sur-
veyed to rate the most effective strategies to eliminate 
TB as a public health problem by 2050. Then were in-
vestigated the most promising emerging technologies for 
the prevention, diagnosis and treatment of tuberculosis 
(TB) expected to reach the market by 2035. This Tech-
nology Foresight study was specifically carried out by 
means of a web survey closed questionnaire, which was 
sent to 29,988 TB specialists worldwide. Of these, 2,657 
answers were obtained and analysed. Respondents had 
demonstrated a high level of academic training (PhD), 
more than 10 years of professional experience, and 
a great diversity of both areas of knowledge and geo-
graphic reach. 
In the view of experts, the strategies with the greatest 
potential impact on epidemic TB were 
a. Shorter time between diagnosis and start of treatment 
of DS and MDR-TB; 
b. Strengthening tuberculosis control actions in the most 
vulnerable populations; 
c. Shorter and less expensive regimens for drug resistant 
MDR/XDR-TB. 
Regarding the strategies with the highest potential for 
eliminating TB, our data suggests that the biomedical 
paradigm is the strongest among the specialists. 
The most promising technologies expected to reach the 
market by 2035 selected by the specialists were: 
1. New drugs of known chemical classes or new chemi-
cal classes; 

2. New point-of-care diagnostic tests for DS-TB, drug 
resistant or multidrug resistant (MDR/XDR)-TB and 
TB Infection (TBI). 
We contribute by discussing the most promising tech-
nologies and strategies for the elimination of TB in light 
of social determinants of health models and forecasting 
studies. 
We conclude by suggesting that the expected emerging 
technologies ongoing development will not suffice to 
end TB by 2050.

TBS-EP05-05 A mass spectrometry  
approach to identifying M. tuberculosis 
antigens presenting on major 
histocompatibility complex classes 
O. Leddy,1,2,3 F. White,3,1,4 B. Bryson,1,2 1Department 
of Biological Engineering, Massachusetts Institute of 
Technology, Cambridge, Massachusetts, United States 
of America, 2Ragon Institute of MGH, Harvard, and 
MIT, Cambridge, Massachusetts, United States 
of America, 3Koch Institute for Integrative Cancer 
Research, Cambridge, Massachusetts, United States 
of America, 4Center for Precision Cancer Medicine, 
Cambridge, Massachusetts, United States of America. 
e-mail: owenl@mit.edu

Whereas Mycobacterium tuberculosis (Mtb) is a lead-
ing cause of infectious disease mortality, no clinically 
licensed vaccine reliably prevents pulmonary tubercu-
losis (TB) in adults. Recognition of Mtb-infected cells 
by both CD4+ and CD8+ T cells contributes to protec-
tive immunity against Mtb infection, but not all T cells 
specific for Mtb antigens successfully recognize infected 
phagocytes. Defining which Mtb antigens are accessible 
for processing and presentation on major histocompat-
ibility complexes (MHCs) on the surface of infected 
cells therefore may contribute to the design of effective 
candidate vaccines. 
We previously showed that mass spectrometry (MS) 
could be used to identify, validate, and quantify Mtb-
derived peptides presented on major histocompatibility 
complex class I (MHC-I) by primary human macro-
phages infected with Mtb, revealing potential targets 
for protective CD8+ T cell responses and mechanistic 
insights into their processing and presentation. In this 
new work, we extend this approach to the MHC class II 
(MHC-II) repertoire. 
We optimized a workflow for MS analysis of MHC-II-
bound peptides from samples prepared in a Biosafety 
Level 3 compatible manner, which can be used to iden-
tify Mtb-derived peptides presented on MHC-II from 
human dendritic cells and macrophages infected with 
virulent Mtb. 
In preliminary data, we show that peptides derived from 
EsxB are consistently detected in the MHC-II repertoire 
of Mtb-infected dendritic cells and macrophages, which 
may help inform the selection of appropriate immuno-
gens for TB vaccines designed to elicit protective CD4+ 
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T cell responses. Our results provide a proof of concept 
for a technique that will help improve the field’s under-
standing of the landscape of available targets for protec-
tive T cell responses in TB and the mechanisms by which 
Mtb antigens are processed and presented on MHCs.

TBS-EP05-06 Phasic roll out of BPaL  
M / BPaL regimen in Pakistan and the 
preliminary findings 
Y. Waheed,1 S. Faisal,1 A. Hyder,1 M. Athar,1 
A. Ghafoor,1 1National TB Control Program, 
Islamabad, Pakistan. 
e-mail: drsobiafaisal@ntp.gov.pk

Background: National TB Control Program Pakistan 
(NTP) initiated phasic roll out of BPaL/M regimen at 
Drug Resistant (DR) TB sites. This rollout was preceded 
by a revision of the training module, tools and capacity-
building workshops. In this report we intend to describe 
the modality of phasic roll out plan and efficacy of 
regimen through an intermediate evaluation of available 
outcomes of patients
Methods: Programmatic rollout of BPaL/M started 
from ten (10) DRTB sites in October 2022, expanded 
to two more sites after 6 months. Future plans include 
expansion to 4 more sites by July 2023 and across all 
DRTB sites till January 2024. In this review, we have ana-
lyzed data of patients enrolled between Oct 2022 till 10th 
May 2023.

CultureCulture 
1 (Available 

results at time 
of assessment)

Regimen
Positive Results 

among Total Valid 
Results

Negative Results 
among Total Valid 

Results

Total 
Valid 

Results

Culture 1

BPaL 19 70% 8 30% 27

BPaLM 31 82% 7 18% 38

BPaL/M 
Regimen 50 77% 15 23% 65

Culture 2

BPaL 13 87% 2 13% 15

BPaLM 22 92% 2 8% 24

BPaL/M 
Regimen 35 90% 4 10% 39

Culture 3

BPaL 10 91% 1 9% 11

BPaLM 12 100% 0% 12

BPaL/M 
Regimen 22 96% 1 4% 23

Result: Out of total 263 (181 on B Pal M, 82 on BPaL) 
enrolled patients, at the time of review, 239 were still 
on BPaL/M treatment whereas 24 patient received treat-
ment outcome; 17 patients completed the treatment suc-
cessfully, 6 died and 1 patient failed the treatment.
• Amongst the patients with valid culture results of first 
month follow up, 70% enrolled on B PaL were negative 
where as 82% enrolled on B PaL M were negative.
• Amongst the patients with valid culture results of sec-
ond month follow up, 87% enrolled on B PaL were nega-
tive whereas 92% enrolled on B PaL M were negative.

• Amongst the patients with valid culture results of third 
month follow up, 91% enrolled on B PaL were negative 
where as 100% enrolled on B PaL M were negative.
All the patient who died during TB treatment (B PaL/M) 
regimen, had low BMI and their treatment days ranged 
from 18 days 78 days (mean = 38).

TBS-EP05-07 Dual RNA-sequencing to 
understand host-pathogen interactions in 
M. tuberculosis-infected macrophages from 
people with diabetes mellitus 
J. Brake,1 V.A. Koeken,1 J.A. Schildkraut,1 
R. Stienstra,2 C.J. Tack,1 J. van Ingen,1 R. van Crevel,1 
1Radboudumc, Nijmegen, Netherlands, 2Wageningen 
University, Wageningen, Netherlands. 
e-mail: julia.brake@radboudumc.nl

Tuberculosis (TB) and diabetes mellitus (DM) are two 
co-emerging diseases that are increasingly prevalent 
worldwide. People with DM have a tripled risk of de-
veloping active TB and are twice as likely to succumb to 
the disease. We hypothesize that macrophage function 
in DM is altered, creating a preferred niche for Myco-
bacterium tuberculosis (Mtb).
Previous research primarily focused on either the host’s 
response or the pathogen’s response during infection, 
but not both. Simultaneous profiling of both host and 
pathogen mRNA, known as dual RNAseq, is necessary 
to uncover the crosstalk between macrophage and Mtb. 
However, performing dual RNAseq to mycobacterial 
infections is challenging due to low RNA yields from 
intracellular Mtb.
This study conducted a dual RNAseq approach, which 
overcomes the hurdles of low mycobacterial transcript 
numbers by applying a unique enrichment protocol. 
Human monocyte-derived macrophages from individu-
als with type 1 DM (n=4) and age-/sex-matched healthy 
controls (n=4) were infected with Mtb H37Rv strain, 
followed by gene expression profiling of both the host 
and the pathogen.
Results show that sufficient read counts and high read 
quality derived from the unique enrichment approach, 
which allows for transcriptional profiling. Additionally, 
the production of cytokines in response to infection and 
the mycobacterial load within the macrophages were as-
sessed. By integrating the data on transcriptional chang-
es, cytokine production, and mycobacterial growth, this 
study gains new insights into the interaction between 
macrophages and Mtb in the context of DM.
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TBS-EP05-08 Breast milk is enriched with 
functional anti-mycobacterial antibodies  
that decline over time 
L.M. Cranmer,1 V. Kulkarni,2 P. Deashpande,2 
M. Alexander,2 P. Chappa,1 P. Grace,3 A. Kinikar,2 
C. Day,1 A. Gupta,4 J. Mathad,5 R. Bhosale,2 
1Emory University, Atlanta, United States of America, 
2Byramjee-Jeejeebhoy Government Medical College, 
Pune, India, 3Harvard Chan School of Public Health, 
Boston, United States of America, 4Johns Hopkins 
University, Baltimore, United States of America, 5Weill 
Cornell Medicine, New York, United States of America. 
e-mail: lisa.cranmer@emory.edu

Background: Breast milk plays a significant role in shap-
ing infant respiratory tract mucosal immunity, but little 
is known about Mycobacterium tuberculosis (Mtb) 
humoral immunity in breast milk. We aimed to charac-
terize the longitudinal profile of anti-mycobacterial an-
tibodies in plasma and breast milk of lactating people 
living in a TB-endemic setting. 
Methods: People of known HIV and Mtb infection sta-
tus were enrolled during pregnancy in the PRACHITi 
observational cohort study at Byramjee Jeejeebhoy Gov-
ernment Medical College (BJGMC)-Sasson General 
Hospital (SGH) in Pune, India and followed postpar-
tum. 
We measured anti-PPD IgA and IgG levels by ELISA, 
and PPD-specific antibody-dependent cellular phago-
cytosis (ADCP) and antibody-dependent neutrophil 
phagocytosis (ADNP) from cryopreserved plasma and 
breast milk supernatant at 6 weeks and 12 weeks post-
partum. Median antibody levels (OD) and phagocytosis 
scores in plasma and breast milk were compared using 
paired Wilcoxon ranksum tests.
Results: Of 56 study participants with available paired 
plasma and breast milk samples, 28 (50%) were HIV 
positive and 25 (44%) had Mtb infection as detected 
by QuantiFERON TB Gold (QFT). Overall, anti-PPD 
antibody levels and function were similar by HIV and 
IGRA status in plasma and breast milk. Anti-PPD IgA 
levels and antibody-dependent neutrophil phagocytosis 
(ADNP) were higher in breast milk compared to plasma 
at 6 weeks (p<0.001). Anti-PPD antibody-dependent 
cellular phagocytosis (ADCP) and neutrophil phagocy-
tosis (ADNP) function decreased in breast milk from 6 
to 12 weeks postpartum (p<0.001) (Figure).

Figure: 

Conclusions: Breast milk was enriched with function-
al anti-mycobacterial antibodies, which declined over 
time. 
Future studies to evaluate the role of breast milk anti-
bodies in infant mucosal Mtb immunity are warranted 
and may inform future TB vaccination strategies in 
pregnancy.

TBS-EP05-10 TB-associated hemophagocytic 
lymphohistiocytosis: a systematic review and 
meta-analysis 
L. Kurver,1 T. Seers,2 S. van Dorp,3 R. van Crevel,1 
A. van Laarhoven,1 G. Pollara,2,4 1Department 
of Internal Medicine and Radboud Center for Infectious 
Diseases, Radboud University Medical Center, 
Nijmegen, Netherlands, 2The Hospital for Tropical 
Diseases, University College London Hospitals NHS 
Foundation Trust, London, United Kingdom of Great 
Britain and Northern Ireland, 3Department of 
Hematology, Radboud University Medical Center, 
Nijmegen, Netherlands, 4Division of Infection and 
Immunity, University College London, London, United 
Kingdom of Great Britain and Northern Ireland. 
e-mail: lisa.kurver@radboudumc.nl

Background: Tuberculosis (TB) can induce secondary 
hemophagocytic lymphohistiocytosis (HLH), a severe 
hyperinflammatory syndrome that is often recognized 
late and associated with poor outcomes. As TB-HLH is 
rarely studied beyond case reports, we performed a sys-
tematic review and meta-analysis to better characterise 
the clinical features of this syndrome and to improve its 
diagnosis and treatment.
Methods: A systematic review was performed in ac-
cordance to PRISMA guidelines. We searched PubMed, 
Embase, and Global Index Medicus from database in-
ception up to October 23rd 2022 for records reporting 
patients with TB-HLH. All records written in Roman 
languages reporting individual patient level data of 
adult, HIV-negative patients with TB associated second-
ary HLH were eligible.
Results: We included 104 records describing a total of 
113 patients with TB-HLH. Seventy-five percent of pa-
tients were reported from low to moderate tuberculosis 
incidence countries. Patients were categorized into: 
1. Those with confirmed TB that developed HLH as a 
paradoxical reaction while receiving anti-TB treatment 
and;
2. Those presenting with HLH of unknown cause and 
later diagnosed with TB. 
Pulmonary TB involvement was present in 19 (90.5%) 
of patients presenting with confirmed TB, whereas pul-
monary TB involvement was present in only 54 (58.7%) 
of patients presenting with HLH of unknown cause. 
Overall, a strikingly high proportion of patients had 
only extrapulmonary TB (35.4%), and 50% of all pa-
tients showed microbiological or histological evidence 
of bone marrow involvement. In-hospital mortality 
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was 25% among patients who received anti-TB therapy, 
whereas all patients died when anti-TB therapy was not 
initiated.
Conclusions: An underlying diagnosis of TB should be 
considered in unexplained HLH, even in low-incidence 
settings. Diagnostic work-up should include multi-or-
gan cross-sectional imaging, alongside microbiological 
investigation for TB in both respiratory and bone mar-
row samples and a low threshold to initiate anti-TB 
treatment may improve outcomes in TB-HLH.

TBS-EP05-11 Harnessing digital health 
technology for real-time data-driven TB 
disease control in Uganda 
D. Mujuni,1 J. Tumwine,2 K. Musisi,2 D. Nabulobi,2 
M. Farhat,3 A. Nyombi,4 D. Oola,2 S. Turyahabwe,4 
F. Semitala,5 M. Joloba,1 1Makerere University, College of 
Health Sciences, Kampala, Uganda, 2National TB Reference 
Laboratory, Kampala, Uganda, 3Harvard University, Medical 
School, Massachusetts, United States of America, 4National 
Tuberculosis and Leprosy Control Programme, Kampala, 
Uganda, 5Makerere Joint AIDS Program, Kampala, Uganda. 
e-mail: dennismujuni.n@gmail.com

Automated data transmission from diagnostic instru-
ment networks to a central database at the Ministries of 
Health has the potential of providing real-time quality 
data for multifaceted action. We aimed at sharing how 
the LabXpert Disease Surveillance (DS) platform, as a 
novel digital health technology, delivers actionable data 
from diagnostic instruments to the national dashboards 
for disease control in Uganda.
We developed, validated and implemented a connectiv-
ity solution for a selected diagnostic instrument network 
across the 15 TB zonal region in Uganda between March 
2022 and May 2023. The roll out was largely character-
ized by configuring the server address into the host com-
munication ports of the diagnostic platforms, as well as 
user trainings at designated training sites.
The LabXpertDS system was successfully configured on 
a selected network of multiplexing diagnostic instru-
ments at 260 sites in Uganda, providing a layered access 
of data. A total of 863,535 TB results were collected 
from diagnostic machines, including 269 GeneXpert 
machines, 39 Truenat machines, and 3 digital x-ray de-
vices. These results were then shared with various stake-
holders at different levels to ensure the data’s optimal 
utilization for their intended purposes.
The connectivity solution provided usable and action-
able data to empower the government and relevant 
stakeholders. The successful implementation of the 
connectivity solution relied on key operational strate-
gies, including sustained internet connectivity and short 
message services, stakeholder engagement, a robust 
in-country laboratory coordination network, capacity 
building for human resources, establishment of a diag-
nostic instrument network, and integration with exist-
ing health data collection tools. 

However, poor bandwidth in certain locations posed a 
significant obstacle to the successful implementation of 
the connectivity solution.
LabXpertDS as a digital health technology offers the 
chance to collect high-quality data on a number of pa-
rameters for disease control, thereby strengthening the 
quality of data from the networked diagnostic sites to 
relevant stakeholders.

TBS-EP05-12 Comparative whole-genome 
sequence analysis of M. tuberculosis isolated 
from pulmonary TB and tuberculous 
lymphadenitis patients in Northwest Ethiopia 
D. Mekonnen,1 L. Herrera-Leon,1 
1Bahir Dar University, Bahir Dar, Ethiopia. 
e-mail: nigusdaniel@gmail.com

Background: Tuberculosis (TB), caused by the Myco-
bacterium tuberculosis complex (MTBC), is, a chronic 
infectious disease with both pulmonary and extra pul-
monary forms. This study set out to investigate and 
compare the genomic diversity and transmission dy-
namics of Mycobacterium tuberculosis (Mtb) isolates 
obtained from tuberculous lymphadenitis (TBLN) and 
pulmonary TB (PTB) cases in Northwestern Ethiopia.
Methods: A facility-based cross-sectional study was 
conducted using two groups of samples collected be-
tween February 2021 and June 2022 (Group 1) and be-
tween June 2020 and June 2022 (Group 2) in Northwest-
ern Ethiopia. 
Deoxyribonucleic acid (DNA) was extracted from 200 
heat-inactivated Mtb isolates. Whole genome sequenc-
ing (WGS) was performed from 161 isolates having ≥1ng 
DNA/μL using Illumina NovaSeq 6000 technology. 
Results: From the total 161 isolates sequenced, 146 Mtb 
isolates were successfully genotyped into 3 lineages 
(L) and 18 sub-lineages. The Euro-American (EA, L4) 
lineage was the prevailing (n=100; 68.5%) followed by 
Central Asian (CAS, L3, n=43; 25.3%) and then L7 
(n=3; 2.05%). The L4.2.2.ETH sub-lineage accounted 
for 19.9% while Haarlem estimated at 13.7%. 
The phylogenetic tree revealed distinct Mtb clusters be-
tween PTB and TBLN isolates even though there was no 
difference at lineages and sub-lineages levels. The clus-
tering rate (CR) and recent transmission index (RTI) for 
PTB was 30 % and 15%, respectively. Similarly, the CR 
and RTI for TBLN were 31.1% and 18 %, respectively.
Conclusions: PTB and TBLN isolates showed no Mtb 
lineages and sub-lineages difference. However, at the 
threshold of five allelic distance Mtb isolates obtained 
from PTB and TBLN forms distinct complexes in the 
phylogenetic tree, which indicates the presence of 
Mtb genomic variation among the two clinical forms. 
Hence, the high incidence rate of TBLN in Amhara re-
gion could be the result of Mtb genomic diversity and 
rapid clinical progression from primary infection and/
or short latency.
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TBS-EP05-13 Challenges and considerations 
in implementing an internet-dependent 
diagnostic connectivity solution for TB in 
Uganda 
A.K. Tumuhairwe,1 D. Mujuni,2 J. Tumwine,3 
1Makerere University, Kampala, Uganda, 2Makerere 
University, College of Health Sciences, Kampala, Uganda, 
3National TB Reference Laboratory, Kampala, Uganda. 
e-mail: tumuhairwearnoldk@gmail.com

The National Tuberculosis (TB) Program in Uganda has 
taken a strategic direction to extend a connectivity solu-
tion to all TB diagnostic sites in the country. A private-
public partnership has been forged with the objective of 
implementing a digital health technology to facilitate an 
automated real time centralized reporting mechanism. 
This abstract aims to share the challenges and consid-
erations from the early implementation of the internet 
dependent diagnostic connectivity solution in Uganda.
This was a cross-sectional study that involved a retro-
spective review of field activity reports. 
The field activities involved debriefs of the district and 
health facility administration, and configuration of the 
digital health technology. Selected users were then intro-
duced to the functionality of connectivity solution at 
facility level. 
The already created access credentials were shared with 
the trained authorized machine users on site. Data were 
then collected into developed excel sheets based on the 
interactions and experiences from the different sites and 
field reports were then made.
Internet connectivity is needed for sustained data-pick 
up on a daily basis, and sites, especially in the islands of 
Lake Victoria, suffered poor bandwidth that ultimately 
affected the efficiency of the digital health technology. 
Diagnostic system compatibility was also a challenge 
that was encountered at different sites, and addressed 
by ensuring system upgrades prior to the configurations 
with the digital health technology.
Machine utilization metrics using the diagnostic con-
nectivity solution is dependent on the upload of results, 
making this an inefficient way to measure this indicator 
if internet connectivity is not reliable at a given site. 
Addressing system compatibility and internet connec-
tivity issues at some sites will therefore be crucial to 
ensure reliable and consistent data transmission. Since 
the implementation relies on automated data pick up, 
the need for extensive training and technical expertise is 
minimized, making it largely generalizable in different 
settings

TBS-EP05-14 TB development in  
biological treatment candidates and 
evaluation of a screening strategy  
for latent TB infection based on 
QuantiFERON-TB Gold 
M.D. Grijota-Camino,1 S. Pérez-Recio,1 
M.J. Luque,1 C. Trapero,1 M.À. Tarres,2 M. Santin,1,3 
1Tuberculosis Unit, Department of Infectious 
Diseases, Bellvitge University Hospital-Bellvitge 
Biomedical Research Institute (IDIBELL), L’Hospitalet 
de Llobregat, Barcelona, Spain, 2Agència de Salut 
Pública de Catalunya, Departament de Salut, 
Generalitat de Catalunya, Barcelona, Spain, 
3Department of Clinical Sciences, University 
of Barcelona, Barcelona, Spain. 
e-mail: m.dgrijota@bellvitgehospital.cat

Background: Screening and treatment for latent tuber-
culosis (LTBI) is mandatory in patients receiving bio-
logical therapies (BioT). Due its higher specificity, us-
ing QuantiFERON-TB Gold (QFT) to guide preventive 
therapy (PT), instead of tuberculin skin test (TST), 
could reduce treatments without increasing the risk of 
TB.
Methods: Retrospective observational study of adults 
treated with BioT for immune-mediated inflammatory 
diseases (IMIDs) evaluated between January 2012 and 
June 2020 in a TB unit. 
We defined two periods, according the screening strat-
egy: 
1st period (January 2012-December 2014) (PT was given 
if either TST or QFT were positive), and; 
2nd period (January 2015-June 2020) (PT was given if 
QFT was positive, regardless of the TST result). 
For risk estimation, patients were censored after 3 years 
of BioT exposition. We compared the TB incidence 
rates between the two different periods expressed as 
density of incidence.
Results: We included 791 individuals. Most common 
IMIDs were inflammatory bowel disease (34.6%), rheu-
matoid arthritis (18%) and psoriasis (16.2%), and 607 
(76.7%) received anti-TNFα agents. 
Overall, 133 (17.1%) individuals were diagnosed with 
LTBI according immunological tests results. 
In addition, 2 individuals from the discordant group 
(TST-Positive/QFT-Negative) in the 2nd period were 
considered tributaries of PT. Finally, 134 completed PT 
(65 [48.5%] received isoniazid for 6-9 months and 58 
[43.3%] rifampicin plus isoniazid for 3 months). 
After an overall median exposure of 31 months to BioT 
(1,659.5 patient-years), 6 cases of TB were detected 
(3.6 cases/1,000 patient-years, IC95% 1.47-7.53). Five 
out of 6 occurred within the 1st year of anti-TNFα 
treatment. 
Table 1 compares the two different periods. No TB cas-
es occurred in the 42 discordant patients (TST-Positive/
QFT-Negative), after a median exposure of 27 months 
(88 patient-years). 
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1st period
N= 205

2nd period
N= 586

LTBI diagnostic criteria Positive TST and/
or QFT

Positive QFT positive 
regardless of the TST 

result

Screening result
QFT+
QFT-
TST+/QFT-

30 ( %)
156 ( %)
19 ( %)

84 ( %)a

458 ( %)
44 ( %)b

PT
Yes
No

49
156

85
501

Median exposure to 
BioT

36 months
519 p-yrs

25 months
1,141 p-yrs

TB cases 5 1

Density of incidence 9.6 cases/1,000 p-yrs
CI95% 3.1–22.1

0.9 cases/1,000 p-yrs
CI95% 0.01–4.9 p= 0.014

aOne patient did not received PT. 
bTwo patients received PT.
Abbreviations: LTBI, latent tuberculosis infection; TST, tuberculin skin test; QFT, 
QuantiFERON Gold; PT, preventive therapy; BioT, biological therapies; TB, tuberculosis; 
p-yrs, patient-years.

Table 1. Comparison of  the two periods

Conclusions: Our results support a screening based on 
the use of QFT exclusively, in the absence of increased 
incidence of TB cases using this strategy.

TBS-EP05-15 Diagnostic and therapeutic 
dilemmas in the management 
of granulomatous disease in an 
immunocompromised patient 
B. Aristeidis,1 P. Alexandros,1 L. Aikaterini,2 
G. Ioannis,1 T. Emily,1 Z. Aggelos,1 P. Christina,1 
P. Apostolos,2 12nd Department of Pulmonology-Hospital 
of Chest Diseases of Athens, Athens, Greece, 
2Department of Mycobacterial Infections-Hospital 
of Chest Diseases of Athens, Athens, Greece. 
e-mail: aris.bizos@gmail.com

A 33 year old male, non smoker, was mistakenly diag-
nosed with Idiopathic Inflammatory Bowel Disease 
(IIBD) 7 years ago. Colonoscopy biopsies were per-
formed and showed granulomatous inflammation. Cor-
ticosteroids were administrated with no improvement. 
Anti-TNF treatment followed and led to worsening 
of symptoms. Mycobacterium avium extrapulmonary 
disease sensitive to macrolides was diagnosed through 
blood and tissue cultures from lymph nodes. 
Clarithromycin, ethambutol, rifabutin, moxifloxacin, 
cycloserine were administered for 2 years. 
Due to recurrence, the patient was checked for immu-
nosuppression, and defects in the axis of IL12 – IFNγ 
were revealed. 
Cycloserine, clarithromycin, moxifloxacin (without eth-
ambutol, rifabutin for 2 months due to shortage) with 
IFNγ were administered. 5 months later severe anemia 
(18%Ht) was diagnosed. Bone marrow biopsy was con-
ducted and cultures showed M. avium resistant to mac-
rolides. 

An expert opinion proposed treatment with amikacin, 
clofazimine, bedaquiline, linezolide and later ethambu-
tol instead of amicasin due to severe ototoxicity. One 
year later the patient was admitted to our hospital with 
high fever, epileptic seizures, pneumonia, anemia (22% 
Ht).Disseminated M.Avium disease (CNS, lung, bone 
marrow, peritoneum, lymph nodes) at least macrolide 
resistant, was diagnosed. 
A salvage regimen with Amikacin, tedizolide, clofazi-
mine, ceftazidime/avibactam, isoniazid, delamanide, 
ethambutol, antiepileptic treatment and IFNγ was ad-
ministrated. The treatment led to deteriorating ototox-
icity, remission of seizures, fever, dyspnea, rise of Ht and 
inflammatory markers near normal range. 

This case is important because NTM infections should 
always raise a suspicion for immunodeficiency. Granulo-
matous tissue should always be checked for mycobacte-
rial infection. Drug toxicity and compliance is another 
important issue for NTM infections.

TBS-EP05-16 BCG vaccination of newborns 
before and during the COVID-19 pandemic  
in Belarus 
L. Gorbach,1 1Public Institution “Republican Scientific 
and Practical Centre Mother and Child”, Minsk, Belarus. 
e-mail: larisa-horbach@yandex.ru

Introduction: The COVID-19 pandemic has had an ad-
verse impact on health services in the world.
The aim of the study was to research BCG vaccination 
of newborns before and during the COVID-19 pandem-
ic in Belarus.
Methods: We used data from the state statistical report 
on medical care for pregnant women, women in child-
birth and puerperas of Belarus for 2017-2022. We com-
pared the first period before the COVID-19 pandemic 
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(2017-2019) with the second period, during the pan-
demic (2020-2022). The number of newborns vaccinat-
ed with BCG, the number of newborns vaccinated with 
BCG vaccine per 100 newborns (intensive indicator) and 
the average annual growth rate (AAGR) of the number 
of newborns vaccinated with BCG were calculated.
Results. In the first period, on average, 76566.7±6226.9 
newborns or 80.6±3.2 newborns per 100 newborns were 
vaccinated with BCG per year. 
In the second period, on average, 63555.0±5422.3 new-
borns or 82.5±1.3 newborns per 100 newborns were vac-
cinated with BCG vaccine per year. For 2017-2022, the 
AAGR of newborns vaccinated with BCG was -0.09%.
Conclusions. During the COVID-19 pandemic, com-
pared with the pre-pandemic period, the number of 
newborns vaccinated with BCG per 100 newborns per 
year in Belarus remained at the same level. The AAGR 
of the number of newborns vaccinated with BCG was 
-0.09%. The COVID-19 pandemic didn’t affect the BCG 
vaccination of newborns in Belarus.

TBS-EP05-17 High-resolution microscopy  
of M. tuberculosis complex strains 
S. Homolka,1 I. Friesen,1 M. Kuhns,1 S. Niemann,2,1 
R. Scherließ,3 T. Gutsmann,4 1National Reference Center 
for Mycobacteria, Diagnostic Mycobacteriology, Research 
Center Borstel, Leibniz Lung Center, Borstel, Germany, 
2Molecular and Experimental Mycobacteriology , Research 
Center Borstel, Leibniz Lung Center, Borstel, Germany, 
3Department of Pharmaceutics and Biopharmaceutics Kiel 
University, Kiel, Germany, 4Biophysics, Research Center 
Borstel, Leibniz Lung Center, Borstel, Germany. 
e-mail: shomolka@fz-borstel.de

The development of high-resolution microscopic pro-
cesses over the past 30 years has given us a fascinating 
insight into the curious world of microorganism and 
their pathobiological characteristics. 
Furthermore, molecular biological techniques have 
revolutionized our understanding of pathogenicity and 
virulence associated mechanism especially in infectious 
diseases. 
However, in many cases microscopy still remains one of 
the gold standard methods for staining to provide an es-
timation of the bacterial load in patient samples. 
Exemplary, more than 100 years after discovering, clas-
sical Ziehl-Neelsen staining of the tubercle bacillus still 
represents one of the gold standard techniques in tuber-
culosis (TB) diagnostic. 
However, when dealing with an aerosol-transmissible 
disease like TB, there is an increased biosafety risk as-
sociated with microscopy if the infectious agent is not 
adequately inactivated. 
Therefore, heat or chemical inactivation of the TB 
pathogen is essential prior to microscopy. It can be as-
sumed that these standardized methods may not always 
allow for high-resolution structural investigations, as 

they can potentially alter or even destroy the pathogenic 
properties of the surface of the pathogen. To address 
these limitations, a new sample preparation method has 
been established and optimized. 
This method is based on the gamma-radiation of a 
minimal dose, allowing for the investigation of clinical 
isolates of the Mycobacterium tuberculosis complex us-
ing Scanning Electron Microscopy (SEM) and Atomic 
Force Microscopy (AFM) outside of a biosafety level 3 
containment. 
These advanced imaging techniques can identify intri-
cate details of mycobacteria and their interactions with 
host cells at high resolution. By gaining a deeper un-
derstanding of the structural characteristics and host-
pathogen interactions of TB, researchers can identify 
potential targets for the development of new antibiotics. 
Overall, the optimized sample preparation method us-
ing gamma-radiation for SEM and AFM represents a 
valuable approach to advance our understanding of TB 
and ultimately combat this global health threat more ef-
fectively.

TBS-EP05-18 Chronic hypersensitivity 
pneumonitis – experience in treatment with 
the appearance of new possibilities 
E. Vujičić,1 M. Ilić,2 J. Javorac,2 S. Kašiković-Lečić,2 
D. Kovačević,1 N. Savić,1 D. Đekić,1 D. Kukavica,1 
B. Škrbić,3 1Institute for Pulmonary diseases of 
Vojvodina, Petrovaradin, Serbia, 2University of Novi 
Sad, Medical Faculty, Institute for Pulmonary diseases 
of Vojvodina, Novi Sad, Petrovaradin, Serbia, 
3University of Novi Sad, Medical Faculty, Novi Sad, Serbia. 
e-mail: emilija.vujicic@gmail.com

Introduction: Hypersensitivity pneumonitis (HP) is rare 
reaction to an allergen from environment, only 5% of 
patients with acute HP develop chronic forms. The aim 
was to analyze lung function in patients with chronic 
HP (CHP) before and after receiving treatment.
Material and method: 74 patients treated at the Institute 
for Pulmonary Diseases of Vojvodina (IPDV), Serbia, 
from 2012 to 2022 were included in the study. 
A retrospective analysis and comparison of lung func-
tion (FVC, FEV1, PaO2) was performed before and after 
the applied therapy; results that altered by ≥10% repre-
sented the progression or regression of the disease; those 
that varied by 0-10% indicated stable disease. DLCO 
was introduced at IPDV in the interim and was left out 
of this study.
Results: The average age of patients was 57.61±12.60; 
male were 52.7%. Corticosteroid therapy was used in 
67.6%, azathioprine in 9.5% and antifibrotic in 4.1% 
(p=0.042). 16/74 patients didn’t complete the evaluation 
(7 died; 9 stopped being controlled). 
Of the 58 patients, 56% had no significant change in 
FVC value; almost ¼ (24%) had significant drop and 
only 20% had a significant increase. 
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Similar values were for FEV1 (59% had no significant 
changes, 22.4% had significant decreases, 18.4% had 
significant increases), as well as for PaO2 (50.90% had 
an unchanged status of blood oxygen levels, but almost 
every third (36.4%) had a fall of values).
Conclusion: The majority of HP responses (80%) have 
stable or better respiratory parameters with the most 
common form of treatment (corticosteroids). After the 
initiation of antifibrotic tretament for progressive forms 
of CHP, the levels of impairment are expected to de-
crease over time.
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CC-01 Communities’ right to newer,  
safer, more effective regimens for  
drug-resistant TB

Chair: Archana Oinam, GCTA, India

Tuberculosis is an ancient epidemic that has marked the 
human experience throughout history. Despite affecting 
more than 10 million people every year and claiming ap-
proximately 1.4 million lives in 2021 alone - more than 
any other infectious disease - the progress in tuberculo-
sis treatment has moved ahead at a glacial pace. 
Furthermore, the emergence and spread of drug-resis-
tant tuberculosis, caused by Mycobacterium bacteria 
that are resistant to at least one first-line anti-TB drug, 
threatens to derail the global fight against this infectious 
killer.
According to WHO, among new tuberculosis inci-
dences, an estimated 4.1% have multidrug-resistant or 
rifampicin-resistant tuberculosis (MDR/RR-TB). At 
19%, the proportion is higher among people previously 
treated for tuberculosis. These might seem like negligi-
ble percentages until a deeper look is taken at the grow-
ing number of DR-TB incidences and the less-than-ideal 
success rate of MDR/RR-TB. For the success of the SDG 
UHC and UNHLM agenda to eliminate tuberculosis by 
2030, it is crucial to put the community’s right to newer, 
safer and more effective DR-TB regimen at the center of 
all conversations around tuberculosis.
Before recent innovations in DR-TB therapy, the con-
ventional DR-TB treatment required more than 3,500 
pills and over 85 painful, toxic injectables over a dura-
tion of up to 18 months, and sometimes longer. At less 
than 60% efficacy, this difficult treatment regimen with 
dangerous side effects cannot be the norm. The novel 
BPaL/BPaLM regimen. which comprises of Bedaquiline, 
Pretomanid, Linezolid +/- Moxifloxacin, has the poten-
tial to dramatically increase cure rates. With approxi-
mately 90% efficacy, this shorter, all oral regimen also 
allows broader access due to its lower cost and improves 
quality of life and adherence as this regimen is all-oral 
and significantly shorter (6-9 months) than conventional 
treatment regimens. BPaL/BPalM holds promise to not 
only improve treatment outcomes but also experiences 
through the TB care cascade in groups of people with a 
historically difficult-to-cure illness.
The countries that have rolled out BPaL/BPaLM have 
seen powerful results. We have both the evidence and 
the WHO guidelines to support the effectiveness of this 
new regimen. Then, what is keeping countries, even 

those with high drug resistant tuberculosis burden, from 
adopting this new regimen? People affected by drug re-
sistant tuberculosis have a right to benefit from the re-
sults of scientific progress by having access to the best 
available regimens. 
This session will focus on the clinical trials and coun-
try roll outs of BPaL/BPaLM, the activists pushing for 
the adoption of this new regimen and the perspective of 
people affected by TB on the issue.

BPaL/BPaLM trials and their subsequent  
roll-out in several countries

A Sinha,1 1MSF, United Kingdom.
e-mail: animesh.sinha@london.msf.org

BPaL roll-out in Indonesia

T Pakasi,1 1Ministry of Health of the Republic of Indonesia, 
South Jakarta, Indonesia.
e-mail: tiara_pakasi@yahoo.com

Working with a multi-country consortium to 
accelerate BPaL uptake

R Waite,1 1TB Alliance, Canada.
e-mail: robyn.waite-consultant@tballiance.org

Communities’ right to newer, safer, more 
effective regimens for drug-resistant TB

R Maheshwari,1 1Global Coalition of TB Advocates, India.
e-mail: communication@gctacommunity.org

Community perspective on the shorter drug-
resistant TB regimen

M Yadav,1 1CCDT, India.
e-mail: yadavmeera262@gmail.com
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CC-02 Establishing community-centred 
models for integrated service delivery in 
rural and peri-urban Sindh, Pakistan

Chair: Uzma Khan, IRD Global, Montreal, Canada
Chair: Beatrice Kirubi, Stop TB Partnership, Sweden

The objective of this session is to highlight our expe-
riences in utilizing the Community Action Groups 
(CAGs) model that places communities at the center of 
health delivery projects from design to implementation 
of TB activities in Pakistan. As part of the endTB clini-
cal trials (https://endtb.org/clinical-trial), IRD piloted 
an innovative approach to foster community ownership 
in research in underserved areas of Sindh, Pakistan. We 
established CAGs, groups of volunteers from affected 
communities, including TB survivors, caregivers, local 
advocates, and trusted health providers. CAGs help em-
power communities with limited resources and motivate 
them toward active participation in decision-making. 
Three CAGs are presently functional and independently 
conduct awareness-raising and mobilize communities 
towards camps and service referrals. Below we outline 
our proposed presentations:
The opening presentation will discuss the CAG interven-
tion as a novel approach toward community engagement 
in research. CAGs have proved to be an effective strategy 
in providing recommendations on various components 
of the endTB clinical trials, such as consent forms, trial 
procedures, and process flows. These recommendations 
aim to incorporate a community perspective to advance 
person-centered care and practices in TB research. 
The presentation will also share insights gathered from 
community members and CAGs, revealing a lack of 
knowledge and expertise in TB management among lo-
cal health providers. Additionally, the presentation will 
highlight community perspectives on how this leads to 
an adverse impact on health, creates misconceptions 
surrounding TB, and prevents women from accessing 
health.
The second presentation will demonstrate the expan-
sion of our community-centered model to rural and 
peri-urban districts of Pakistan through an “Integrated 
Service Delivery” (ISD) project. We will share early find-
ings from community insights focusing on barriers to 
health-seeking behavior, gender-prohibitive pathways, 
and the associated financial burden to the community. 
We will discuss how these findings help develop care 
delivery models to enhance their adaptability to diverse 
and underrepresented communities. 
We will also highlight the use of innovative art-based 
strategies to foster an interactive and comprehensive 
understanding of health-related topics within commu-
nities, emphasizing the importance of dispelling myths 
and reducing stigma. This includes the implementation 
of Theater of the Oppressed (TOs) to simulate real-life 
scenarios and encourage community members to delve 

deeper into discussed topics, such as the diagnosis of 
TB, HCV, Covid-19, and common mental health condi-
tions.
Finally, we will delve into capacity-building within ex-
isting local community-based organizations (CBO) to 
establish referral pathways and support networks for 
communities affected by chronic diseases in remote, ru-
ral areas of Pakistan. We will share the engagement pro-
cess and progress made related to the selection of CBOs, 
their training, and oversight highlighting the effective-
ness of this strategy in identification, referral linkages, 
and disease management. 
Furthermore, we will explore how leveraging local re-
sources provides a unique advantage by capitalizing on 
existing trust to cultivate self-sustained referral and sup-
port networks within under-served communities. 
This approach aims to provide specific examples of 
gaps in identifying common mental health conditions 
in communities and identify potential short- and long-
term health benefits using innovative approaches that 
include lay community members and mobile and tele-
health-based counseling.

Community action groups: Empowering 
communities for person-centred TB research 
and beyond

A Aftab,1 1IRD Global, Pakistan.
e-mail: annum.aftab@ird.global

Leveraging community-led insights and 
art-based strategies to enhance healthcare 
delivery models

R Maniar,1 1IRD Pakistan, Karachi, Pakistan.
e-mail: rabia.maniar@ird.global

Strengthening communities from within:  
A community-centred approach to effective 
TB management, mental health and other 
comorbid conditions

A Pasha,1 1IRD Global, Pakistan.
e-mail: aneeta.pasha@ird.global
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CC-03 Think TB: Using design  
thinking as a framework to develop 
community-engaged campaigns

Chair: Helene-Mari van der Westhuizen, TB Proof & 
Global Health Security Consortium, United Kingdom

Background: TB Proof’s mission is to combine stories 
and science to make the world TB Proof. We involve 
communities affected by tuberculosis (TB) and using the 
latest research, we advocate for high quality TB preven-
tion and care.
We engage communities affected by TB to ensure that 
interventions are sensitive to local needs, and tailored to 
specific populations.
Objective: To share lessons learned from our experi-
ence of co-designing a TB awareness campaign and in-
creasing accountability for TB policy implementation 
in partnership with a local community in Cape Town, 
South Africa.
Approach: Design thinking is an iterative problem-solv-
ing approach that emphasises empathy, collaboration, 
and creativity to generate innovative solutions. It in-
volves understanding user needs, prototyping ideas, and 
testing and refining solutions based on user feedback to 
address complex problems effectively. In this workshop 
community members were engaged to identify the best 
approach and messaging to engage the youth in aware-
ness around TB. Lessons learned from this workshop 
were augmented by findings from 20 interviews with 
policy makers, health workers, community leaders and 
community members to inform TB policy implementa-
tion priorities.
Results: A total of 26 community members, including 
teachers, activists, and health workers, participated 
in the design thinking workshop. Participants were 
grouped to develop a persona that will represent the 
youth of today. The participants developed ideas for a 
TB awareness event that focussed around sports and ar-
tistic activities. This was used by TB Proof in deliver-
ing an event focussed on the youth at a primary school 
situated in a high prevalence TB community. It included 
soccer competitions, access to TB testing, health talks 
and youth advocates and was delivered with local and 
provincial stakeholders as part of a longitudinal Think 
TB campaign.
Community interviews were valuable to build consen-
sus on TB priorities, resulting in direct engagement with 
policymakers through a TB advocacy letter sent to the 
Minister of Health.
Lessons Learned: Design thinking provided a good 
framework to think together about building an engag-
ing campaign - its emphasis on making sure everyone 
participates proved particularly valuable. Although the 
aim of design thinking is to engage communities, this 
was also an opportunity for the participants to gain 
knowledge on design thinking and use the skill within 

their own work environment. Engaging with a commu-
nity on a specific challenge is not a once-off event. An 
iterative approach should be taken to allow for learning 
to take place. Selection of participants is an important 
factor that contributes to the success of design thinking. 
It was noted that certain members of the community 
were more difficult to approach in the workshop, e.g. 
school-going children and youth leaders, and could have 
strengthened the session. 
Conclusion: Design thinking has proven to be an effec-
tive approach in engaging communities as it fosters a 
deep understanding of their needs, challenges, and aspi-
rations. By involving community members in the design 
process we were able to host a successful World TB Day 
event focussed on creating awareness about TB in the 
youth, and facilitate new collaborations for sustained 
policy advocacy.

Turning empathy, creativity and ideas into 
TB stories that matter to people through 
design-thinking workshops

P Tisile,1 1TB Proof, South Africa.
e-mail: ptisile@gmail.com

TB awareness in the community and the 
Think TB Campaign: think TB, know TB and 
end TB

G Makanda,1 1TB Proof, South Africa.
e-mail: makandagoodman@gmail.com

Findings from multi-stakeholder interviews 
to inform TB priorities and strengthen 
accountability

R Nathavitharana,1 1Harvard Medical School and TB 
Proof, Boston, United States.
e-mail: rnathavi@bidmc.harvard.edu
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CC-04 Advancing rights-based and 
gender-sensitive TB responses in 
Francophone Africa through Challenge 
Facility for civil Society

Chair: Viorel Soltan, Stop TB Partnership, Geneva, 
Switzerland

At a global level there are clear targets and commit-
ments for a rights based and gender sensitive TB re-
sponse. Tools have been developed, including the TB 
CRG Assessment, TB CRG Action Planning Guidance, 
TB Stigma Assessment, TB Community Led Monitor-
ing Framework and the TB Legal Environement and Hu-
man RIghts Scorecard. 
These have been implemented in over 20 countries and 
there have also been peer reviewed publications pertain-
ing to relevant finding (e.g. https://www.hhrjournal.
org/2021/12/building-the-evidence-for-a-rights-based-
people-centered-gender-transformative-tuberculosis-re-
sponse-an-analysis-of-the-stop-tb-partnership-commu-
nity-rights-and-gender-tuberculosis-assessment/). 
The Stop TB Partnership Challenge Facility for CIvil So-
ciety is the leading mechanism to support communities 
to partner with National TB Programs to implement 
these tools and to operationalise human rights and gen-
der in TB responses.
This session will share the experience of adapting, im-
plementing and operationalising TB CRG tools and pro-
grammatic interventions in francophone africa countries 
- including DR Congo, Cameroon, Ivory Coast, Benin, 
Burkina Faso amongst others supported by Challenge 
Facility for CIvil Society.

Community-led TB monitoring in DR Congo

M Lunga,1 1Club des Amis Damien, Kinshasa, Congo 
(Democratic Republic).
e-mail: maxilunga@yahoo.fr

Community, human rights and gender and 
TB in Burkina Faso

I Savadogo,1 1TB Women, Burkina Faso.
e-mail: cat@rame-int.org

Community, human rights and gender and 
TB in Francophone Africa

B Kampoer,1 1DRAF TB, Yaounde, Cameroon.
e-mail: kampoer@gmail.com

CC-05 The power of storytelling in  
TB care

Chair: Blessina Kumar, Global Coalition of TB 
Advocates, India

Taking from SDG, UHC and UNHLM agenda to elimi-
nate TB by 2030, it is crucial to empower communities 
and ensure meaningful community engagement to end 
TB, the world’s greatest infectious killer. 
However, to date, the response to TB has been largely 
medical; those with TB and their families have had 
little or no part to play in the fight against TB. Their 
potential role as powerful advocates, with the ability to 
improve public understanding of the disease, support 
those affected, and to destigmatize the disease has re-
mained grossly underutilized. At large, the TB response 
carpets the lived experiences of TB survivors, systemati-
cally choosing to leave an essential and ready resource 
untapped.
It is all too common for TB survivors to feel alone and 
isolated, even after defeating this deadly disease. For 
many, hearing the stories of other survivors, and sharing 
their own, plays a vital role in their recovery from the 
trauma caused by their journey through the TB care cas-
cade. By giving TB survivors space to share their stories, 
we can create safe spaces for people to confront their 
loss and trauma, and hopefully live better lives after re-
covering from TB. The sharing of these stories can also 
serve as important lessons for people with TB and those 
affected by this deadly disease.
We at the GCTA remain committed to empowering 
communities across the globe to sit on the same tables 
as all other stakeholders and make their voices heard. 
The lived experiences of TB matter and it is crucial 
that communities are meaningfully engaged to ensure a 
people-centred rights-based approach to TB. To further 
this, the GCTA has hosted a string of trainings across 
the globe with affected community members.
Till recently, with every subsequent training we heard 
the communities list stigma as one of the top barriers to 
accessing care and treatment. However, due to a highly 
medicalized response to TB, community voices were 
rarely heard. Stigma, while acknowledged as a great bar-
rier to accessing TB care and treatment, remains largely 
unaddressed. This needs to change. The Community 
Connect space at the Union Conference is an ideal plat-
form for TB survivors to share their stories. This needs 
to be done repeatedly and with gusto, so that these sto-
ries reach the ears of all involved stakeholders, and we 
buckle down to ensure a stigma and discrimination free 
competent TB care for all at all levels. Shame dies when 
stories are told in safe spaces.
With this background, the GCTA proposes the com-
munity connect session - The Power of Storytelling. The 
session will have five speakers come in from different 
walks of life to present their journey with TB.
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Nandita’s experience of the TB care cascade 
in India and her subsequent role as a TB 
advocate

N Venkatesan,1 1Independent, Mumbai, India.
e-mail: nandita.venky@gmail.com

Caroline’s experience of the TB care cascade 
in Kenya and her work involving social media 
as a young TB advocate

C Mrubu,1 1London School of Hygiene & Tropical 
Medicine, Kenya.
e-mail: carolinewangarimburu@gmail.com

Paran’s experience of the TB care cascade in 
Indonesia and her extensive work to end TB 
since her cure

P Sarimita,1 1PETA, Indonesia.
e-mail: psarimitawinarni@gmail.com

Oxana’s experience of the TB care cascade 
in Moldova and her subsequent work in 
engaging the community in TB research and 
development

O Rucșineanu,1 1SMIT, Moldova.
e-mail: oxana_rucs@yahoo.com

Olya’s experience of the TB care cascade in 
Ukraine and her passionate work as a TB 
advocate since her cure

O Klymenko,1 1TBpeople Ukraine, Ukraine.
e-mail: olyaklymenko2910@gmail.com

CC-06 Going beyond the anecdotal: 
Measuring TB stigma

Chair: Vesper Boateng Fosu, Ghana National TB Voice 
Network, Ghana
Chair: Hyeyoung Lim, The Global Fund for AIDS 
Tuberculosis and Malaria, Geneva, Switzerland

Since the launch of the TB Stigma Measurement tool by 
the Stop TB Partnership in 2019, the Global Fund has 
supported the
implementation of the TB Stigma Measurement in a 
number of countries, across the regions. However, there 
has not been a forum where the outcomes were shared, 
lessons learnt were discussed and the solutions have been 
strategized using the concrete programmatic response 
to address human rights and gender-related barriers. 
Through this session, the Global Fund and country 
partners from Ghana, Nigeria and Bangladesh will dis-
cuss the experiences in implementing TB Stigma Assess-
ments in different country contexts, lessons learnt and 
how best to address still pervasive stigma and discrimi-
nation in the context of TB through gender-responsive 
and transformative human rights programming. As part 
of its efforts to address stigma and discrimination in the 
context of TB, the Global Fund has included its Perfor-
mance Framework, Outcome indicators related to TB 
Stigma to measure over the time, the impact of the hu-
man rights response on reducing TB stigma. The session 
will also draw attention on using concrete indicators to 
measure impact on human rights programming.

Drivers of stigma in TB care and case 
detection: the Ghanaian context

G Mensah,1 1Ghana National TB Voice Network, Accra, 
Ghana.
e-mail: gididmens@gmail.com

Ghana’s TB Stigma Index Study: Outcome, 
lessons and key take aways

J Amoah_Larbi,1 1Ghana National TB Voice Network, 
Accra, Ghana.
e-mail: gigalarbi@gmail.com

Community, rights and gender response to 
TB stigma and discrimination in Bangladesh

S Ahmed,1 1ICDDR, B (Dhaka, Bangladesh), Dhaka, 
Bangladesh.
e-mail: shahriar.ahmed@icddrb.org

Outcomes and lessons learnt from the TB 
stigma assessment in Nigeria

O Chijioke-Akaniro,1 1National tuberculosis Programme, 
Nigeria, Abuja, Nigeria.
e-mail: ocakaniro@gmail.com
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CC-07 An ‘always on’ approach to 
pandemic preparedness – building an 
advocacy case for dual-use global health 
infrastructure

Chair: Helene-Mari van der Westhuizen, TB Proof & 
Global Health Security Consortium, United Kingdom

Background: The COVID-19 pandemic had a devas-
tating impact on lives and livelihoods, and despite this 
being a recent global experience, political attention is 
shifting away from pandemic preparedness as topic and 
funding priority. There is consensus that better integra-
tion between responding to health emergencies and ef-
forts to improve routine health care services is needed.
Objective: To share lessons learnt from collaborating on 
an ‘Always on’ advocacy campaign that argues for dual-
use global health infrastructure that can strengthen rou-
tine care and pandemic preparedness.
Approach: We developed ‘Always on’ to be the opposite 
of a stop-start approach to pandemic response – where 
infrastructure is kept in use between outbreaks. We iden-
tified areas that have dual benefit and can be hardwired 
into delivery systems and processes so that the solution 
is ‘Always on’.
Results: We engaged global health opinion leaders, civil 
society representatives, political leaders, industry rep-
resentatives and academics in a two-day Policy Summit 
that was convened by the Rhodes Trust. As deliverable 
from the Summit, the Global Health Security Consor-
tium developed ‘Always on’ as an approach and applied 
it to different use cases, including pathogen surveil-
lance, multi-disease adult vaccination infrastructure and 
clinical research infrastructure. Modelling by Airfinity 
showed how adult vaccination infrastructure that was 
already in use prior to a pandemic, would make a sig-
nificant contribution to facilitating faster access to novel 
vaccines and strengthen equitable access. The media 
were key partners, both in discussing the importance of 
building trust in pandemic response policies and in en-
gaging a wider audience.
Lessons Learnt: Through the proceedings of the Policy 
Summit, the following were identified as key directions 
for progress:
1. Strengthening pathogen surveillance and ensuring 
the widespread use of genomic surveillance is essential 
to combat existing and future outbreaks of infectious 
diseases. Important enablers for ‘always on’ pathogen 
surveillance are increased global genomic sequencing 
capacity, the creation of end-to-end laboratory and sur-

veillance systems alongside bioinformatic interpretation 
of meta data and phenotypic, clinical and epidemiologi-
cal characterisation.
2. Clinical research was central to the global response 
to Covid-19 with rapid trial delivery resulting in the 
fastest development, regulatory approval and rollout of 
vaccines in history – which vastly outpaces the progress 
made on Tuberculosis vaccines. Research capacity for 
other infectious diseases positioned many countries to 
contribute to critical research for the COVID-19 pan-
demic, yet more needs to be done to have robust clinical 
research infrastructure across low and middle-income 
country contexts.
3. Adult vaccination infrastructure was needed to de-
liver novel vaccines at scale, and yet many of the innova-
tions in vaccine delivery are being dismantled. By better 
utilising currently available effective adult vaccines and 
injectable therapies, we can develop an adult vaccination 
schedule that would keep this infrastructure in use and 
ready to roll-out novel vaccines, such as for TB, at scale.
Conclusion: Advocacy campaigns will play an important 
role to help maintain political focus on broader health 
priorities and leveraging investments in strengthening 
health systems. Through identifying synergies between 
a pandemic response and improving routine clinical 
care, the potential impact of global health interventions 
could be further amplified.

An overview of the ‘always on’ approach to 
pandemic preparedness

H van der Westhuizen,1 1TB Proof & Global Health 
Security Consortium, United Kingdom.
e-mail: helene.vdw@rhodeshouse.ox.ac.uk

The role of civil society networks in 
maintaining interest in pandemic 
preparedness policy

E Todd,1 1Pandemic Action Network, United Kingdom.
e-mail: eloise.todd@pandemicactionnetwork.org

Applying the ‘always on’ approach to adult 
TB vaccination infrastructure

R Mariano,1 1Tony Blair Institute for Global Change, 
United Kingdom.
e-mail: r.mariano@institute.global

Shared learning between advocacy 
campaigns for TB and COVID-19

P Tisile,1 1TB Proof, South Africa.
e-mail: ptisile@gmail.com
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CC-08 The 2023 Roadmap towards 
ending TB in children and adolescents - 
the critical role of community and civil 
society organizations in reducing the 
policy - practice gap

Chair: Evaline Kibuchi, Member of the WHO Civil 
Society Task Force, Kenya
Chair: Ben Marais, University of Sydney, Sydney, 
Australia

Over the last two decades, we have gained a better un-
derstanding of the burden of TB in children and adoles-
cents as well as of their unique needs. WHO has issued 
evidence-based policy recommendations and imple-
mentation guidance since 2006, stakeholders exchange 
experiences in the Child and Adolescent TB Working 
Group (CAWG), child-friendly formulations of first- 
and second-line anti-TB drugs have become available, 
donors are providing support for the roll out of child-
and adolescent-friendly services and global targets were 
included in the Political Declaration of the 2018 UN 
high-level meeting on TB.
There have also been many advocacy efforts to raise 
awareness about TB in children and adolescents includ-
ing the 2011 Call to Action, World TB Day events fo-
cused on TB in children and adolescents, the 2013 Road-
map towards zero TB deaths in children and adolescents, 
the 2015 renewed Call to Action, and the 2018 Roadmap 
towards ending TB in children and adolescents. Despite 
these efforts, gaps still remain in translating the policy 
recommendations into action, in particular at primary 
care level. This means that many children and adoles-
cents do not benefit from novel tools and approaches to 
TB prevention, diagnosis, treatment and care. In fact, 
based on data submitted for the Global Tuberculosis Re-
port 2022, the world is far from reaching the global TB 
targets for children and adolescents and this situation 
was aggravated by the Covid-19 pandemic which dispro-
portionally affected them.
In November 2023, WHO and partners united in the 
CAWG, including the WHO Civil Society Task Force 
(CSTF) for TB, will release the 2023 version of the 
roadmap in line with the Political Declaration of the 
2023 UN high-level meeting on TB. Building on lessons 
learned from implementation of the previous editions 
and on the 2022 WHO policy guidance on the manage-
ment of TB in children and adolescents, the roadmap 
will provide up-to-date key actions to urgently address 
the persistent policy-practice gaps and also draw atten-
tion to the need to improve access to TB care for preg-
nant and lactating women given their higher risk of de-
veloping TB.
The purpose of this session is to review and discuss the 
new features of the 2023 Roadmap and the critical role 
that affected communities, community leaders and civil 
society organizations can play to support the implemen-

tation of the key actions towards successful achievement 
of the key milestones. Proposed speakers include an 
adolescent TB survivor, representatives from the WHO 
CSTF and Child and Adolescent TB Working Group, as 
well as from community organizations in Mozambique 
and Kenya. Speakers will highlight the role of young 
people in advocating for TB, how the Roadmap can be 
used for advocacy in a high TB burden country, and how 
community and civil society organisations can strength-
en accountability in this area.
The session will be coordinated by the WHO and the 
Elisabeth Glaser Pediatric AIDS Foundation and chaired 
by representatives from the Child and Adolescent TB 
Working Group and WHO CSTF on TB.

Experiences of an adolescent affected by TB 
– the role of young people in advocating for 
TB services

C Goslett,1 1Desmond Tutu TB Centre, Stellenbosch 
University, Cape Town, South Africa.
e-mail: cgoslett@sun.ac.za

Applicability of the roadmap for TB-related 
advocacy in a high TB burden country

B Kumar,1 1Global Coalition of TB Advocates, India.
e-mail: blessi.k@gmail.com

Community-led monitoring of the 
implementation of TB interventions in 
children and adolescents in Mozambique

P Paulino,1 1ADPP, Mozambique.
e-mail: pirespaulino@adpp-mozambique.org

Strengthening accountability in addressing 
TB in children and adolescents: Experience 
from Kenya

G Moses,1 1AMREF Health Africa, Kenya.
e-mail: mosesgloriah96@gmail.com

Strengthening community engagement 
to reach TB targets for children and 
adolescents: experience from DR Congo

M Lunga,1 1Club des Amis Damien (CAD), Congo 
(Democratic Republic).
e-mail: maximelunga@gmail.com



Community Connect Sessions S709

CC-09 Reflecting and learning from 
community, academic and health 
professional engagement with the UN 
High-Level Meeting on TB for actionable 
next steps

Chair: Lucica Ditiu, Stop TB Partnership, Switzerland
Chair: Kerry Millington, Liverpool School of Tropical 
Medicine, United Kingdom
Chair: Robyn Waite, TB Alliance, Canada

Members of the global tuberculosis (TB) community, 
including academics, healthcare workers, survivors, 
community and civil society representatives, private 
sector representatives and parliamentarians came to-
gether for the multistakeholder hearings on TB, Pan-
demic Prevention, Preparedness, and Response (PPPR) 
and Universal Health Coverage (UHC) at the United 
Nations (UN) headquarters in New York in May 2023. 
Together, they worked to influence negotiations of the 
Political Declarations of these three intersecting global 
health challenges ratified in September 2023. The high-
level meeting process provided an essential platform for 
stakeholders to voice their demands, drawing on their 
experience, expertise, knowledge and skills.
The session will open critically reflecting on coming to-
gether as TB communities at the national, regional, and 
global level through the UK Academics and Profession-
als to end TB (UKAPTB) network, civil society in the 
EECA region and the #2023TBHLM Affected Commu-
nities and Civil Society Coordination Hub. We will then 
hear from the academic and health professional experi-
ences of engaging with this year’s UNHLM process to 
call for change and explore how global coordination can 
help us mobilise around key moments, share best prac-
tice and make the most of the academic and healthcare 
worker voice. 
The experience of Ukraine in preparing for the 
UNHLM on TB from the perspective of the community 
and civil society will also be shared. It is crucial post-
UNHLM on TB, to identify key next steps for imple-
menting commitments from the Political Declaration at 
country level. 
Here, we emphasise the participatory approaches for 
the development of aligned country-level indicators and 
the necessary implementation of the Multisectoral Ac-
countability Framework to end TB (MAF-TB) to hold 
these commitments to account. An interactive workshop 
will then provide a platform for community represen-
tatives, researchers, health professionals, policymakers, 
and others to engage in a comprehensive dialogue to 
exchange experiences, insights and learnings and collec-
tively develop actionable next steps post the UNHLM 
on TB.

The coming together as TB communities 
at the national, regional and global levels: 
Reflections and learnings

P Aiyer,1 1TB HLM 2023 Affected Communities & Civil 
Society Coordination Hub, GFAN, India.
e-mail: priyanka.tbhlm@gmail.com

Using our voice to call for change – an 
academic and health professional’s 
perspective

J Potter,1 1UK Academics & Professionals to end TB 
(UKAPTB), United Kingdom.
e-mail: jessica.potter3@nhs.net

The experience of Ukraine in preparing for 
the UN High-Level Meeting on TB from 
the perspective of the civil society and 
community

O Klymenko,1 1TBpeople Ukraine, Ukraine.
e-mail: olyaklymenko2910@gmail.com

The development of national indicators in 
line with global goals and commitments as 
a condition for the implementation of the 
provisions of the UN Political Declaration on 
TB

V Soltan,1 1Stop TB Partnership, Geneva, Switzerland.
e-mail: Viorels@stoptb.org

Multisectoral accountability framework for 
fulfilling commitments and achieving the 
goals of the UN Political Declaration on TB

Y Kalancha,1 1TB Europe Coalition, Ukraine.
e-mail: kalancha@tbcoalition.eu

Question and Answer

R Waite,1 1TB Alliance, Canada.
e-mail: robyn.waite-consultant@tballiance.org
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CC-10 Experiences in engaging key and 
vulnerable TB populations in pandemic 
governance

Chair: Austin Obiefuna, University of Nigeria, Ghana
Chair: R.D. Marte, University of Philippines, Thailand

COVID-19 has had a catastrophic impact on the most 
vulnerable communities around the world and threat-
ened decades of progress in the fight against HIV, TB 
and malaria (HTM) and has further weakened health 
systems. COVID19 accentuated issues of equity across 
and within countries are critical determinants in access 
to services – with those already marginalised and vul-
nerable bearing the greatest burden of both the direct 
and indirect consequences of health threats.
In implementing the Global Plan to end TB (2023 – 2030) 
Stop TB Partnership (STP) prioritizes the strengthening 
of community TB interventions that overcome barriers 
to accessing quality TB services, increase community 
and civil society engagement and improve the impact of 
national TB programs at all levels. People-centred com-
munity, human rights and gender TB responses are vital 
towards eliminating the disease by 2030 – a commitment 
made by world leaders in the Political Declaration at the 
United Nations High-Level Meeting on Tuberculosis in 
2018, and in line with the United Nations (UN) Sustain-
able Development Goals (SDGs). 
The community engagement and leadership in pan-
demic governance (CELG) actions being implemented 
by two regional TB networks, ACT Africa and ACT 
Asia Pacific aims at supporting responsive health-related 
needs of the most neglected populations whose voices 
are most left out. 
The main objective for the CELG initiative is to strength-
en the inclusion, coordination, and engagement of TB 
key and vulnerable populations in the COVID19 and 
pandemic emergency responses. This includes identify-
ing, testing and documenting engagement strategies, ap-
proaches and processes to enable TB networks to influ-
ence COVID19 and PPR decision-making. 
The two networks would like to share the experiences 
they have gathered in working with the identified KVP 
and how they are engaging on national Pandemic Pre-
paredness Response Platforms.

COVID-19 response: Lessons learnt from 
community engagement in the ACT A 
Platform

R Mburu,1 1WACiHealth, Kenya.
e-mail: rosemary@wacihealth.org

Building agile community systems to prepare 
for pandemics: Community engagement in 
building resilient and sustainable healthcare 
systems

O Mumba,1 1The Global Fund for AIDS Tuberculosis and 
Malaria, Switzerland.
e-mail: Olive.Mumba@theglobalfund.org

Community engagement and leadership in 
pandemic governance: Assessment results 
from the CELG Project, country example one

C Phorng,1 1Khmer HIV/AIDS NGO Alliance (KHANA), 
Phnom Penh, Cambodia.
e-mail: pchanthorn@khana.org.kh

Community engagement and leadership in 
pandemic governance: Assessment results 
from the CELG Project, country example two

B Kampoer,1 1DRAF TB, Yaounde, Cameroon.
e-mail: kampoer@gmail.com

Defining community engagement in 
pandemic prevention, preparedness and 
response: Co-creation in pandemic planning, 
implementation and monitoring

M Peyre,1 1PREZODE, France.
e-mail: marisa.peyre@cirad.fr
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CC-11 Community-led “test and treat” 
advocacy and community engagement 
for pandemics: lessons from India and 
Zimbabwe

Chair: Karishma Saran, FIND, Switzerland
Chair: Danielle Ferris, Unitaid, Switzerland

The Diagnostics and Therapeutics Pillars of the Access 
to COVID-19 Tools Accelerator (ACT-Accelerator), led 
by FIND and Unitaid respectively (along with the Glob-
al Fund co-leading both pillars, as well as Wellcome in 
the Therapeutics Pillar, and with leadership and strong 
support from WHO), worked with over 50 global health 
partners across the value chain to ensure equitable ac-
cess to COVID-19 diagnostic and therapeutic technolo-
gies and tools. 
Diagnostics and therapeutics are essential tools to com-
bat all diseases, especially those of pandemic potential. 
Modelling efforts have shown that when diagnosis is 
linked to timely treatment, the proportion of deaths 
averted increases with increasing testing rates. 
Nevertheless, the alarming decline in reported COV-
ID-19 testing rates continued throughout the COVID-19 
pandemic, more so in low and middle-income countries 
(LMICs). Many high-risk population groups affected 
by tuberculosis, HIV, and other high-burden diseases 
in LMICs were also unable to access essential lifesaving 
tests and treatments in the early and mid-phases of the 
pandemic response. 
Without sufficient use of diagnostic tools and treat-
ments, the world risks undoing the hard-earned public 
health gains achieved. Therefore, ensuring equitable and 
affordable access to tests and treatments, and generat-
ing demand for these products, is critical to pandemic 
preparedness, prevention and response.
To address the challenges of COVID-19 testing and 
treatment, in mid-2021, the ACT-Accelerator Diagnos-
tics Pillar identified the need to engage directly with 
in-country civil society and community-based organiza-
tions to drive demand generation for COVID-19 “test 
and treat” approaches, which led to FIND and Unitaid 
co-launching the COVID-19 Test and Treat Advocacy 
Programme in June 2022. This resulted in 21 civil society 
and community-based partners leading advocacy strate-
gies in 19 countries across Africa, Asia, South America 
and the Middle East.
In this session, three of those civil society organiza-
tions will share their experiences, challenges and lessons 
learned developing and implementing test and treat ad-
vocacy strategies for COVID-19 over the last year in In-
dia and Zimbabwe. They will also reflect on how they 
are leveraging the insights and experiences they have 
gained so far from COVID-19 for other lung-related 
health issues like TB and HIV/AIDS.

Session format: A live fireside chat between 
session co-chairs and three civil society 
organizations that are leading advocacy and 
community engagement for COVID-19 and 
other lung-related diseases like TB and HIV/
AIDS.

Community-led “test and treat” advocacy 
and community engagement for pandemics: 
lessons from India

C Mehra,1 1Survivors Against TB, India.
e-mail: chapal@piconsulting.in

Community-led “test and treat” advocacy 
and community engagement for pandemics: 
lessons from India

V Panibatla,1 1TB Alert India, Hyderabad, India.
e-mail: vikass@tbalertindia.org

Community-led “test and treat” advocacy 
and community engagement for pandemics: 
lessons from Zimbabwe

T Kujinga,1 1Pan-African Treatment Access Movement 
(PATAM), Zimbabwe.
e-mail: tapiwanashek@gmail.com
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CC-12 Innovative TB community service 
delivery during the COVID-19 pandemic: 
Best practices and lessons learnt from 
Cambodia, India, Indonesia and Kenya

Chair: Eluid Wandalo, Global Fund, Ukraine
Chair: Blessina Kumar, Global Coalition of TB 
Advocates, India

The COVID-19 pandemic caused an unprecedented di-
version of public health resources away from other dis-
ease areas. TB referrals decreased by 59% in the second 
and third quarters of 2020 compared with the same pe-
riod in 2019,[1] and in 2021, these effects manifested in 
tuberculosis mortality increasing for the first time in a 
decade.[2] Community health workers (CHWs, some-
times known as TB champions, lay counsellors, cadres 
among other terms) played a crucial role in mitigating 
pandemic-related effects unto TB service delivery. These 
workers in many contexts are part of the public health 
workforce,[3] and CHW-led interventions have been ac-
knowledged to contributing to improving TB treatment 
outcomes, psychosocial support to people affected by 
TB and families affected by TB, supporting household 
contact tracing, and facilitating access to TB services, 
including referral of persons with presumptive TB.[4]
We conducted a qualitative study to document the com-
munity service delivery mechanisms in four high-burden 
countries: Cambodia, India, Indonesia, and Kenya, as 
well as challenges faced, human rights and gender barri-
ers faced during the COVID-19 pandemic, and propos-
als for the way forward in reversing COVID-related ef-
fects on TB mortality, morbidity, and on the livelihoods 
of TB communities. We developed tools for informa-
tion gathering which were shared with partners in all 
4 countries Cambodia, India Indonesia. Data were col-
lected through focus group discussions, in-depth discus-
sion, key informant interviews with community health 
workers also known as TB champions and other stake-
holders. These insights were audio-recorded and auto 
transcribed by Otter.ai, except for Cambodia where in-
terviews were conducted in Khmer and manually trans-
lated by KHANA staff members. From transcriptions, 
responses were organised thematically into 4 major 
themes and further into sub themes.
• The Pandemic Begins – Multiplying Challenges in TB 
Detection and Treatment
• Best Practices in TB Community Service Delivery Dur-
ing COVID-19
• Value Add of Community-Led Interventions for TB 
Care
• Human Rights and Gender Barriers faced by TB Com-
munities
This session will include presentations and findings 
including recommendations from the study and delib-
erations from different stakeholders on how communi-
ty-led innovations were fundamental to sustaining the 

engagement of TB communities with care services dur-
ing the COVID-19 pandemic, and that without their in-
terventions, TB detection may have stopped altogether 
as health systems prioritised the COVID-19 response. 
This will be followed by a discussion with participants 
on ways to expedite progress on TB elimination as coun-
tries transition out of acute COVID-19.
1. Global Fund, ‘The impact of COVID-19 on HIV, TB 
and malaria services and systems for health’ (13 April 
2021)
2. World Health Organization, ‘Global Tuberculosis Re-
port 2021’ (14 October 2021)
3. Public Health England, ‘Community champions: A 
rapid scoping review of community champion ap-
proaches for the pandemic response and recovery’ (Au-
gust 2021)
4. World Health Organization, ‘Health policy and sys-
tem support to optimize community health worker pro-
grammes for HIV, TB and malaria services: an evidence 
guide’ (2020)

Innovative TB community service delivery 
during the COVID-19 pandemic: Overview 
and process

B Kumar,1 1Global Coalition of TB Advocates, India.
e-mail: blessi.k@gmail.com

National TB programme perspectives on TB 
service delivery during the pandemic: value 
and contribution of cadres to the Indonesian 
health system

T Pakasi,1 1Ministry of Health of the Republic of Indonesia, 
South Jakarta, Indonesia.
e-mail: tiara_pakasi@yahoo.com

Healthcare workers closing the service 
delivery gap during the pandemic: the 
Indonesian experience

H Diatmo,1 1Stop TB Partnership Indonesia, Jakarta, 
Indonesia.
e-mail: henry.d@stoptbindonesia.org

Contribution of TB Champions to TB care 
delivery during the pandemic
S Shikoli,1 1Network of TB Champions Kenya, Pamoja TB 
Group, Kenya.
e-mail: steveanguva@gmail.com

TB service delivery during the pandemic: 
Lesson learnt and the way forward
A Oinam,1 1GCTA, India.
e-mail: programs@gctacommunity.org
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CC-13 Leveraging lessons from the 
COVID-19 pandemic response for TB 
case-finding in Nigeria

Chair: Rupert Eneogu, USAID, Nicaragua

The COVID-19 pandemic resulted in very significant 
challenges to the health systems of countries with se-
vere disruptions in health service delivery, including TB 
services. In Nigeria, there was a resulting decline in at-
tendance of health facilities in the immediate aftermath 
of the outbreak, and with the availability of vaccines, 
the country experienced varying levels of hesitancy. This 
slow uptake of vaccines. was fueled by mistrust of the 
Government, concerns about vaccine safety and low risk 
perception for COVID-19 infection. 
With the resulting decline in hospital attendance, dis-
ease programs were forced to innovate on ways of de-
livering much-needed health services to the populace in 
their communities. It also became imperative to under-
stand the underlying perceptions of the public regarding 
vaccines and the lessons were extended to other disease 
programs.
This session will provide some insights into how the 
Tuberculosis program in Nigeria benefitted from lever-
aging on lessons from COVID-19 pandemic response 
to innovate and re-strategize program implementation 
to achieve results. With support from the United States 
Agency for International Development (USAID), a pilot 
Telephone poll for TB knowledge and risk perception 
was conducted, leveraging on a commissioned COV-
ID-19 Telephone poll to assess public perception around 
vaccine acceptance. 
In addition, there was a significant shift in focus and 
targeting of TB case-finding interventions from the fa-
cilities to the communities, adopting a patient-centered 
integrated service delivery approach. This involved in-
tegrated community health outreaches with social be-
havior change communication to drive the uptake of 
COVID-19 vaccination, TB service delivery, and other 
adjunct health services in the community.
The result was a remarkable increase in the uptake of 
COVID-19 vaccinations and TB screening services lead-
ing to the diagnosis and treatment of missing TB pa-
tients. Integration of health service delivery maximizes 
access, acceptance, and quality of care that is truly pa-
tient-centered.

Lessons learnt from the COVID-19 pandemic: 
Generating public insight through polling

D Nongo,1 1USAID Nigeria, Nigeria.
e-mail: dnongo@usaid.gov

Improving COVID-19 vaccine uptake 
through integrated social behaviour change 
messaging and community outreach services 
in Nigeria

B Aiyenigba,1 1Johns Hopkins University Center for 
Communication Programs, Abuja, Nigeria.
e-mail: tito@ba-nigeria.org

Driving community access and uptake of 
COVID vaccines and TB services through an 
innovative integrated health service delivery 
approach

A Ihesie,1 1HIV/AIDS & TB Office, USAID Nigeria, Nigeria.
e-mail: aihesie@usaid.gov
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CC-14 From awareness to action: 
The role of TB survivor organisations in 
overcoming barriers to TB services and 
promoting human rights in Indonesia

Chair: Yuniar Ika Fajarini, Global Fund 
Principal Recipient Tuberculosis Community-Based 
Intervention in Indonesia, PR Konsorsium Komunitas 
Penabulu-STPI, Indonesia
Chair: Dwi Aris Subakti, PR Consortium 
Penabulu-Stop TB Partnership Indonesia (STPI), 
Indonesia

Tuberculosis (TB) remains a significant public health 
concern. Diagnostic tests and medications alone are 
insufficient to eradicate TB, it needs a supportive envi-
ronment that avoids social exclusion, access to accurate 
information, and atmosphere without stigma and dis-
crimination. 
Therefore, it is essential to ensure that TB communities 
and grassroots are at the heart of the TB response. This 
perspective will ensure that the needs of people with TB 
are fully comprehended, represented, prioritized, and 
addressed as stated in United Nations High-Level Meet-
ing on the Fight Against Tuberculosis. Since 2015, there 
has been significant growth TB Survivor Community 
movement in Indonesia. In 2017, the TB survivor orga-
nizations from 6 provinces united to establish the As-
sociation of Tuberculosis Patients’ Organization (POP 
TB) Indonesia. 
Currently, POP TB consists of 22 TB Survivors organi-
zation in 16 Provinces in Indonesia and has become a 
thematic sub-recipient for removing human rights and 
gender-related barriers to TB Services under Konsorsi-
um Komunitas Penabulu-STPI as a Principal Recipient 
from the Global Fund which works in 190 districts in 30 
Provinces in Indonesia in 2021-2023.
As a Thematic Sub-Recipient of the Global Fund for 
Removing Human Rights and gender-related barriers to 
TB Services, POP TB employs innovative and communi-
ty-based interventions with all spectrums of meaningful 
community engagement in the TB response. 
Firstly, POP TB focused on raising awareness about 
TB among the general population, policymakers, and 
healthcare providers through campaign and advocacy 
efforts. 
Secondly, POP TB establishes community-based moni-
toring feedback to strengthen the service quality of the 
TB Program known as Laportbc.id. 
Thirdly, POP TB creates hotline support for and by 

people with TB with aimed at promoting well-being 
and human rights through the WhatsApp application. 
Furthermore, to monitor and respond to the negative 
campaign that potentially creates stigma and discrimi-
nation against people with TB and related stakeholders, 
POP TB establishes the TB Paralegal group and provides 
training and collaboration with the Legal Aid Founda-
tion.
The interventions carried out by POP TB have had a 
significant impact on raising awareness and providing 
support for TB in Indonesia. Through a comprehen-
sive campaign, POP TB has successfully conducted TB 
awareness programs across more than 100 radio net-
works, media briefings, and public campaigns. They 
have distributed information banners advocating for 
community support for individuals with TB, reaching 
over 150 healthcare facilities and Programmatic Man-
agement of Drug-Resistant TB (PMDT) hospitals in 30 
provinces nationwide. 
Additionally, as of April 2023, there were 153 reports 
from the hotline TB. Most of the respondents were male 
(64%) and had problems with drug side effects, followed 
by issues of stigma and discrimination and TB services 
issues. 
Moreover, 34 trained paralegals have handled eight cas-
es, providing mediation and multisectoral assistance to 
address TB-related challenges.
These interventions have contributed to improving 
awareness, access to support services, and addressing 
the human rights and needs of people with TB in Indo-
nesia. These efforts have led to improved access to sup-
port services and greater recognition of the rights and 
needs of people with TB by people with TB.

From awareness to action: The role of TB 
survivor organisations in overcoming barriers 
to TB services and promoting human rights 
in Indonesia

D Subakti,1 1PR Consortium Penabulu-Stop TB Partnership 
Indonesia (STPI), Indonesia.
e-mail: aris.subakti@penabulu-stpi.id

Challenges and barriers faced by TB 
patients in accessing services in Indonesia: 
Human rights implications for TB care and 
management

Y Fajarini,1 1Global Fund Principal Recipient Tuberculosis 
Community-Based Intervention in Indonesia, PR 
Konsorsium Komunitas Penabulu-STPI, Indonesia.
e-mail: yuniar.fajarini@penabulu-stpi.id
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How TB survivor organisations raise 
awareness and reduce stigma: Providing 
support and advocacy for TB patients 
through healthcare provider and 
government agency collaboration

B Hermawan,1 1POP TB Indonesia, Indonesia.
e-mail: Budihermawan.poptbindonesia@gmail.com

Driving change and human rights promotion 
in Indonesia: Case studies of successful 
initiatives by TB survivor organisations and 
their impact on TB services

A Jajuli,1 1POP TB Indonesia, Indonesia.
e-mail: jajuli@poptbindonesia.org

CC-15 Community advocates  
charting new paths to fund TB vaccine 
development

Chair: Laia Ruiz, Consultancy, Comms & 
Anthropology, Spain
Chair: Priyanka Aiyer, TB HLM 2023 Affected 
Communities & Civil Society Coordination Hub, 
GFAN, India

We need new, effective, and accessible TB vaccines to 
reach the global goals to End TB by 2030. Yet, while the 
need for new TB vaccines couldn’t be clearer, progress 
in TB vaccine research and development (R&D) is hin-
dered by chronic underfunding and insufficient political 
action. New TB vaccines are within reach this decade 
but only with significantly scaled-up and joint invest-
ments.
Despite commitments made at the UN High Level Meet-
ing (HLM) on TB in 2018 to invest US$2 billion annu-
ally in TB R&D, funding for TB vaccine development 
has never exceeded US$121 million per year, against an 
annual target of US$613 million in the Global Plan to 
End TB 2018-2022. This amounts to less than 10% of 
the $1.25 billion annual investment now estimated in the 
Global Plan to End TB 2023-2030 to advance the pipe-
line. 
To avoid the pitfalls of the previous five years, TB vac-
cine development needs new funding models, based on 
joint financial and political action.
A second HLM on TB was held in September 2023 with 
world leaders endorsing a renewed set of commitments 
in the Political Declaration to ensure the End of TB by 
2030. Civil society and affected communities will play a 
critical role in holding governments accountable to their 
commitments to support, finance, and advance TB vac-
cine R&D. 

As expert stakeholders, affected communities and civil 
society possess grassroots expertise, experience, and a 
deep understanding of the communities affected by TB. 
By ensuring their equal participation in this process, we 
can harness the collective wisdom necessary to drive im-
pactful, accountable, and sustainable change in TB vac-
cine development.
This panel discussion will bring together civil society 
and community advocates to discuss the urgent need for 
joint, increased, sustained, and accountable investments 
in TB vaccine development. 
This session aims to inform advocacy efforts and col-
laboration among researchers, policymakers, public 
health experts, and community and civil society repre-
sentatives.
During this interactive session, panelists will outline the 
community’s demands for TB vaccine development and 
highlight the importance of coordinated and innovative 
investments in TB vaccine R&D as necessary to end TB. 
Further, lessons from the successes of other vaccine ini-
tiatives will be explored, while careful attention will be 
paid to how we can call on our countries to do their fair 
share and fulfill commitments made at the HLM.

Encouraging national governments to 
fulfill their responsibilities in TB vaccine 
development

E Kibuchi,1 1Stop TB Partnership-Kenya, Kenya.
e-mail: ekibuchi@stoptbkenya.org

Securing joint financing for TB vaccine 
research and development

S Palmer,1 1IAVI, Netherlands.
e-mail: spalmer@iavi.org

Learning from the successes of other vaccine 
initiatives

R Limaye,1 1Johns Hopkins Bloomberg School of Public 
Health, United States.
e-mail: rlimaye@jhu.edu

Driving industry engagement in TB vaccine 
development

R Kumar Suri,1 1Developing Countries Vaccine 
Manufacturing Network (DCVMN), India.
e-mail: r.suri@dcvmn.net
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CC-16 Empowerment and engagement: 
Strengthening TB response of 
communities and civil society 
organisations through technical support 
and systematic data collection

Chair: Vlada Rabinova, TB Europe Coalition, Ukraine
Chair: Lesya Tonkonog, TB Europe Coalition, Ukraine

Civil society organizations (CSOs) play a critical role in 
tackling the challenges posed by TB and advancing the 
global health agenda. Despite their significance, they 
often encounter financial constraints along with the re-
stricted availability of resources for capacity building, 
which hinder their ability to fully contribute. 
Therefore, the provision of technical assistance (TA) 
offers valuable opportunities for TB-affected commu-
nities, CSOs, and civil society to enhance their capac-
ity and implement activities that might be underfunded 
from other sources. This support facilitates the effective 
engagement of such groups in combating TB and pro-
moting public health on a broader scale.
The session will highlight the exceptional opportunities 
and outcomes associated with providing short-term TA 
to address urgent issues, as well as long-term TA that 
facilitates a comprehensive approach to program plan-
ning and outcomes. 
By bringing together key stakeholders, including TB-
affected community representatives, technical providers, 
and program implementers, the session will showcase 
how short-term TA enhances community involvement 
in the design, implementation, monitoring, and evalua-
tion of TB programs. 
Real-life examples will demonstrate how CSOs have lev-
eraged TA to strengthen their engagement in the nation-
al response to end TB, fostering community ownership 
and driving sustainable progress.
Long-term TA will be demonstrated through the imple-
mentation of the Algorithm of data collection for the 
four new WHO Europe indicators that measure the 
level of engagement of communities and CSOs in the 
National TB response. Participants will gain a compre-
hensive understanding of the four new indicators, their 
calculation, measuring, and reporting procedures, and 
the responsibilities of all parties involved in the data col-
lection process. 
Valuable insights and good practices from the data col-
lection pilot in the Eastern Europe and Central Asia 
region will be shared, highlighting how a unified data 
collection tool strengthens community engagement and 
accountability within the TB response.
Participants will leave the session equipped with a deeper 
understanding of the significant contributions of CSOs 
in addressing TB, the value of short-term and long-term 
TA in strengthening their efforts, and practical examples 
of how TA has enhanced community engagement and 
ownership. 

This collective learning experience will inspire partici-
pants to explore new approaches, foster partnerships, 
and take decisive actions to drive progress in their re-
spective TB elimination programs, ultimately contribut-
ing to the global goal of ending TB as a public health 
threat by 2030.

Examining the role of technical support in 
Azerbaijan’s TB response: Transitioning from 
obstacles to resolutions

P Valiyeva,1 1NGO “Saglamliga Khidmat” Public Union, 
Azerbaijan.
e-mail: parvana.valiyeva27@gmail.com

Regional collaboration and knowledge 
sharing: creating demand for Global Fund-
related technical assistance in the WHO 
Eastern Europe and Central Asia Region

I Varentsov,1 1Eurasian Harm Reduction Association, 
Lithuania.
e-mail: ivan@harmreductioneurasia.org

Overview of the four new WHO Europe 
indicators on community engagement 
included in the new TB Action Plan for the 
WHO European Region for 2023–2030

G Kuchukhidze,1 1WHO Regional Office for Europe, 
Denmark.
e-mail: kuchukhidzeg@who.int

Overview of the algorithm developed for 
data collection for the four WHO Europe 
indicators to measure community and civil 
society organisation engagement in national 
TB responses

L Tonkonog,1 1TB Europe Coalition, Ukraine.
e-mail: tonkonog@tbcoalition.eu

Empowering the TB community in Ukraine: 
Lessons learnt from short and long-term 
technical assistance

O Klymenko,1 1TBpeople Ukraine, Ukraine.
e-mail: olyaklymenko2910@gmail.com
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CC-17 Driving change, the power of 
community-led advocacy in shaping 
political contexts to end TB: experience 
of Action 2 partners

Chair: Zahedul Islam, Alliance for Public Health, 
Ukraine, Ukraine

The session will shed light on the significance of civil 
society organization (CSO) participation in both the 
Multisectoral Accountability Framework to Accelerate 
Progress to End TB (MAF-TB) and the United Nations 
High-Level Meeting (HLM) on TB/UHC/PPPR. It will 
feature the experiences of Cambodia, India, Ukraine and 
Frontline AIDS, highlighting the pivotal role of commu-
nity-led advocacy in shaping political landscapes, foster-
ing collaboration across sectors, and advancing global 
efforts to combat TB.
The session’s primary focus will revolve around CSO in-
volvement in initiating and implementing the MAF-TB 
in various countries, as well as their participation in pre-
paring for the UN HLM on TB. 
Additionally, their contributions to shaping the text of 
the UNHLM Political Declaration on TB will be empha-
sized as crucial for ensuring a comprehensive and inclu-
sive response to TB. CSOs play a vital role in driving 
policy changes and accelerating progress toward ending 
TB by strengthening accountability, promoting commu-
nity-centered approaches, and amplifying the voices of 
affected communities.
The session will underscore the importance of CSO 
engagement in the planning, implementation, and 
monitoring of TB programs to ensure transparency, ac-
countability, and effectiveness. Concrete examples from 
Cambodia, India, Ukraine and will illustrate how CSOs 
advocate for increased investments, policy reforms, and 
enhanced accountability mechanisms.
During the Q&A session, participating countries will 
actively exchange valuable insights and discuss the chal-
lenges they have encountered in their pursuit of political 
transformation, further enriching the dialogue.

Transforming UNGA 78 Political Declarations 
on health into action: The role of the civil 
society in the preparatory stages and 
ensuring accountability

Z Islam,1 1Alliance for Public Health, Ukraine, Ukraine.
e-mail: zislam@aph.org.ua

Community partnership on the road to end 
TB in Cambodia: Experience from Khmer HIV/
AIDS NGO Alliance (KHANA)

C Choub Sok,1 1Khmer HIV/AIDS NGO Alliance (KHANA)., 
Phnom Penh, Cambodia.
e-mail: csokchamreun@khana.org.kh

Civil society as a driving force in preparing 
countries for the UN High-Level Meeting on 
TB: the Ukraine experience

O Tsviliy,1 1Alliance for Public health, Ukraine.
e-mail: tsvilii@aph.org.ua

Building on what works: The TB response in 
future pandemic prevention, preparedness 
and response efforts

E Mac Fadden,1 1Frontline AIDS, United Kingdom.
e-mail: emacfadden@frontlineaids.org

Integrating transgender persons into TB 
testing and treatment: Community-led 
advocacy for political change to end TB

A Sarkar,1 1Alliance India, India.
e-mail: asarkar@allianceindia.org
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CC-18 Empowering communities in TB 
service delivery at the primary care level: 
Sharing experiences from innovative 
projects

Chair: Ingrid Schoeman, TB Proof, Pretoria, South 
Africa

Despite the tremendous efforts made by tuberculosis 
(TB) programs worldwide to find and treat everyone 
with TB, a significant number of individuals, estimated 
to be around 3 to 4 million, continue to lack access to 
TB prevention and care. Many individuals seeking TB 
care fall through various gaps in the care cascade. To 
bridge this gap in TB service delivery at the primary care 
level, several interventions have focused on engaging the 
community members as well as all service providers, in-
cluding private doctors, pharmacists, and lab personnel. 
Such a broader engagement will make TB care services 
accessible and closer to the people who need it. 
Therefore, in this symposium, we will bring the experi-
ences of five different organizations implementing proj-
ects that involve and train people from the communities 
to provide TB care services in the community in a panel 
discussion format.
In order to set the stage for the panel discussion, we will 
first briefly present the findings from a literature review 
(to be published in 2023) that was conducted to explore 
existing models involving the community and various 
providers to deliver TB care services such as education 
and awareness on TB, TB screening, sputum collection, 
treatment follow-up, and contact tracing. Such an ap-
proach will allow the presentation of the best evidence 
on this topic, combining the evidence in the literature 
with experiences from the field. Below, we briefly sum-
marise the projects to be included in the symposium.
The Komesha TB program, funded by USAID and im-
plemented by the Kenya Conference of Catholic Bish-
ops, operates in high-burden TB counties in Western 
Kenya. It involves religious leaders, community health 
volunteers, and support groups, successfully raising TB 
awareness among 2,772 religious’ leaders.
SHDEPHA+ Kahama implemented active case finding 
in Tanzania’s mining communities. Peer educators and 
community health workers were recruited and trained to 
provide TB education, symptom screening, and support, 
addressing barriers to accessing TB and HIV services.
REACH’s Nakshatra centers in Chennai, India, involve 
community volunteers called TB Nanban, trained to ad-
dress patients’ needs, promote adherence, and provide 
comprehensive treatment care solutions.
These projects highlight the significance of community 
engagement in TB care by effectively addressing service 
gaps and bolstering the fight against TB. The sympo-
sium aims to provide a platform for sharing the expe-
riences and accomplishments of these five initiatives, 
emphasising the importance of empowering and involv-

ing communities in comprehensive efforts to eliminate 
TB. By showcasing successful strategies, the symposium 
seeks to inspire and promote similar initiatives that can 
bring TB care within reach of individuals and their com-
munities.

Role of the community in TB service delivery

P Thapa,1 1TBPPM Learning Network, Australia.
e-mail: thapaposhan2009@gmail.com

The Komesha TB programme

M Macharia,1 1Komesha TB, Kenya.
e-mail: michael.macharia@tb.karp.or.ke

Mining community in Tanzania

R Abeid,1 1SHDEPHA+ Kahama, Tanzania.
e-mail: rabiabeid@gmail.com

Community workers as ‘TB Friends’ in 
Chennai, India

R Ananthakrishnan,1 1REACH, India.
e-mail: ramyardr.reach@gmail.com
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CC-19 Upgrading the TB diagnostics 
toolbox – what’s needed to ensure 
diagnosis for all?

Chair: David Branigan, Treatment Action Group, New 
York, United States

The Chair will outline the range of  TB testing tools 
available – from point-of-care (POC) to sequencing 
based technologies and the role that communities and 
civil society (CCS) can play in championing access to di-
agnostics through community sensitization and demand 
generation activities, as well as community-led monitor-
ing and accountability initiatives for access to quality 
TB screening and diagnosis.

Every year, millions of people with TB are not diagnosed 
or notified to health systems – resulting in millions of 
preventable deaths. We are working to stop people dying 
from TB, a curable disease because they couldn’t access 
a suitable diagnostic test to inform treatment decisions.
Already-stretched TB programme efforts were greatly 
impacted by the COVID-19 pandemic, and access to 
diagnostics were significantly limited in high-burden 
countries, delaying initiation of life-saving treatment. 
Current TB tests are not generally fit-for-purpose for use 
in LMIC primary healthcare centres, where people with 
TB often first seek care, or within communities where an 
early diagnosis is challenging to perform. This diagnos-
tic gap has hindered TB case-finding efforts and high-
lighted the need to invest in development of new tools.
At FIND, we are working across the TB diagnostic 
spectrum including technologies needed for individuals 
seeking care, and those required in the community to 
support active case finding interventions. We are con-
ducting research on three technology classes: third gen-
eration lipoaribomannan (LAM) tests, POC molecular 
diagnostics, and near-POC molecular tests, all of which 
could potentially bridge the gap between laboratory and 
community health services. A number of these technolo-
gies have made advancements as a result of investments 
made in COVID-19 testing.
At the other end of the spectrum, we have established 
the utility of emerging next-generation sequencing tech-
nologies for rapid and comprehensive molecular drug-
susceptibility testing for TB. The WHO END-TB strat-
egy calls for universal access to comprehensive drug-sus-
ceptibility testing (DST) for all persons with any form 
of TB. This is to ensure early detection and to determine 
the appropriate and effective treatment for people with 
TB. Most available rapid molecular tests detect a few 
key mutations in one or more gene targets and can pre-
dict resistance mainly to a few first-line drugs and some 
second line drugs. Targeted next-generation sequencing 
solutions offer the ability to detect resistance against all 
existing, new, and repurposed anti-tuberculosis drugs 
in a single assay; this would be a paradigm shift in the 

clinical care for people with drug-resistant TB and en-
sure preservation of new TB drug regimens for years to 
come.
While we have a range of promising new tools to up-
grade the diagnostic toolbox, the true potential of these 
tools can only be realized with the direct involvement 
of CCS advocates by raising awareness, generating de-
mand, and holding governments accountable to ensure 
uptake of these tools at all levels of the healthcare sys-
tem. This session will include representatives of the Uni-
taid funded DriveDx4TB and Seq&Treat grants, will 
highlight the value of diagnostics and explore practical 
ways for communities to play a greater leadership role in 
the TB diagnostics response.

Upgrading the TB diagnostics toolbox – 
what’s needed to achieve diagnosis for all?

K. Velen,1 S. Uplekar,1 P. Tisile,1 K. Angami,1 
1FIND, Switzerland.
e-mail: Kavindhran.velen@finddx.org
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CC-20 Researchers sharing with 
communities: Results from the endTB 
trial

Chair: Wim Vandevelde, Global Network of People 
living with HIV (GNP+), Cape Town, South Africa
Chair: Rosa Herrera, Global TB Community Advisory 
Board (TB CAB), Malaysia

For decades researchers have sought to shorten and 
improve treatment regimens for drug-resistant TB. Re-
cent advances have shortened treatment durations from 
18-24 months to 6-9 months, and further optimized 
regimens by replacing injections with new all-oral treat-
ments. The endTB trial, which evaluated five 9-month 
regimens composed of bedaquiline and/or delamanid 
given in combination with pyrazinamide, moxifloxa-
cin or levofloxacin, linezolid and/or clofazimine for 
multidrug-resistant TB, is poised to report results dur-
ing the 54th Union World Conference on Lung Health. 
This Community Connect session will provide a forum 
for researchers involved in the endTB trial to share their 
results with, and respond to questions from, members 
of TB-affected community and civil society groups. It 
will offer an opportunity to discuss best practice for 
results dissemination and next steps for: transforming 
evidence into practice, potential implications for the TB 
treatment policy and research landscapes, and how to 
ensure that communities are able to access the benefits 
of scientific progress.

Efficacy and safety results from the endTB 
Trial and what to expect with endTB-Q

S Patil,1 1ICMR-National AIDS Research Institute, India.
e-mail: spatil@nariindia.org

endTB Trial results in the community context: 
How these results may affect the research 
and policy landscape for the treatment of 
drug-resistant TB

C Mitnick,1 1Harvard Medical School, Boston, United 
States.
e-mail: carole_mitnick@hms.harvard.edu

The access landscape for the medicines that 
make up the endTB regimens and supporting 
diagnostics

C Perrin,1 1Médecins Sans Frontières, France.
e-mail: Christophe.PERRIN@paris.msf.org

The endTB Trial: Community respondent #1

A Herna Sari,1 1Global TB Community Advisory Board (TB 
CAB), Surabaya, Indonesia.
e-mail: anihernasari@gmail.com

The endTB Trial: Community respondent #2

D Bhattacharya,1 1Survivors Against TB, India, India.
e-mail: diptendu.bt19@gmail.com
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CC-21 From TB survivor to TB advocate: 
How trials and participants can work 
together in disseminating findings and 
demanding change

Chair: Lindsay McKenna, Treatment Action Group, 
New York, United States
Chair: Bern-Thomas Nyang’wa, Médecins Sans 
Frontières, United Kingdom

Lived experience of tuberculosis (TB) disease, trial par-
ticipation and what its like to take these treatments is 
both important and impactful when reaching future 
people with TB and in driving policy change. New 
shorter, more tolerable and effective treatments mean 
people with TB can have an improved quality of life, re-
duced financial burden and social isolation and return 
to family more quickly, than the previous treatments. 
With a growing evidence base of recently published 
clinical trial results, global policy change and the accel-
eration of the use of improved treatment regimens, the 
landscape for TB and multi-drug resistant TB (MDR-
TB) treatment is quickly changing. 
Successful communication of these pioneering TB tri-
al results and their real-world implications is essential 
to ensuring wide-spread access to treatment as well as 
timely and effective impact for people affected by TB.
Community engagement has been a novel component of 
TB clinical trials and barriers such as stigma, access to 
services and the acceptance of research and new regi-
mens remain a challenge. 
This session aims to highlight the importance of trial 
participants’, TB survivors’ and community stakehold-
ers’ role in trial results dissemination and advocating for 
progress towards global adoption of new TB treatment 
regimens, in varying contexts.
This collaborative session between MSF, MSF Access 
Campaign, Treatment Action Group, Society of Mol-
dova against Tuberculosis (SMIT), TB Patients Associa-
tion in Moldova and Clinical HIV Research Unit, brings 
together global perspectives from TB survivors who 
have participated in clinical trials, TB advocates, com-
munity representatives and clinical trial health profes-
sionals. Speakers will share their lived experience and 
what this has meant for them supporting others affected 
by TB and advocating for better treatments.
Additionally, we will present results dissemination and 
peer support experiences from clinical trial sites of TB-
PRACTECAL; a phase II/III clinical trial which found 
a new all-oral, six-month treatment regimen (BPaLM) 

which is safer and more effective at treating MDR-TB 
than the standard of care. Lastly, a panel discussion will 
discuss the civil society-led 1/4/6×24 Campaign and 
WHO BPaLM Accelerator Platform in this context.
Collaboration with TB survivors and community stake-
holders throughout the lifecycle of a TB clinical trial 
is essential to planning and successfully implementing 
communication and engagement strategies, ensuring 
research priorities are relevant. The accelerated rollout 
of new TB treatments, increasing access and paving the 
way for future research requires effective communica-
tion of the evidence and advocating for change, by those 
with first-hand experience.´

How involvement of participants and 
affected communities in trial results 
dissemination can support programmatic 
scale-up

L Menghaney,1 1Access Campaign, Médecins Sans 
Frontières, India.
e-mail: Leena.menghaney@geneva.msf.org

Engaging communities post-trial: From last 
participant clinic visit to results dissemination

N Barnabas,1 1Clinical HIV Research Unit (CHRU), South 
Africa.
e-mail: nbarnabas@witshealth.co.za

Experience of a TB-PRACTECAL Trial 
participant

L Gumede,1 1N/A, South Africa.
e-mail: lungile11gumede15@petalmail.com

Peer support and short regimen toolkit 
implementation in Uzbekistan

N Salatdinova,1 1Médecins Sans Frontières, Uzbekistan.
e-mail: nukus-mh-sup@oca.msf.org

From TB survivor to TB advocate

O Rucsineanu,1 1Global TB Community Advisory Board 
(TB CAB), Moldova National Association of TB Patients 
“SMIT”, Balti, Moldova.
e-mail: oxana_rucs@yahoo.com
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CC-22 Keeping the promise: 
fulfilling the commitment to develop 
new tools to end TB

Chair: Janika Hauser, Campaigns in Global Health, 
United Kingdom
Chair: Rosa Herrera, Global TB Community Advisory 
Board (TB CAB), Malaysia

We urgently need to develop essential new tools to reach 
the global End TB goals by 2030 to end the tubercu-
losis (TB) pandemic. We need fast, point-of-care tests 
that are affordable and accessible to everyone. We need 
universal access to World Health Organization (WHO) 
recommended regimens and the development of shorter, 
less-toxic therapies. And with only the century-old BCG 
vaccine available, which is largely ineffective in adoles-
cents and adults, we need multiple new vaccines that 
cover all populations.
The United Nations High-Level Meeting on TB on 22 
September 2023 presents a pivotal opportunity to reaf-
firm commitments, increase investments, and acceler-
ate progress in TB research and development (R&D). 
Chronic underfunding risks further delays in the de-
velopment of new TB tools and will lead to deadly yet 
avoidable impacts on the TB response. In 2018, govern-
ments pledged to invest $2 billion annually in TB R&D 
over five years. By 2021, only 30% of the target had been 
invested — 49.5% for diagnostics, 19% for drugs, and 
only 15% for vaccines. The Global Plan now estimates 
that TB R&D requires $5 billion annually from 2023 — 
a fraction of the more than $100 billion spent on CO-
VID-19 R&D by January 2021.
Product Development Partnerships (PDPs) are at the 
forefront of developing new TB tools. At their core is a 
multi-stakeholder and collaborative approach centered 
on the universal access and affordability of the result-
ing innovations to those who seek to benefit most. The 
experience of PDPs offers crucial lessons on innovative 
models for the development of biomedical interventions 
against poverty-related and neglected diseases, as out-
lined in the flagship report “Keeping the Promise: Prod-
uct Development Partnerships’ Role in the New Age of 
Health Research and Product Development.”
Civil society and affected communities also play an es-
sential role in demanding the resources and funding 
needed for TB R&D and in shaping policies and strate-
gies to deliver TB tools that are appropriate and accept-
able for the millions of people affected by TB each year. 
Their full and active engagement across the TB R&D 
continuum and all related advocacy efforts will provide 
invaluable insights, foster collaboration, and ensure the 
interests of those vulnerable to developing TB are con-
sidered. This reflects a central demand put forth by the 
Stop TB Partnership and its Community Delegation and 
Developing and Developed Countries NGO Delegations 
in their Key Asks for the HLM.

This session aims to foster knowledge exchange and col-
laboration among key stakeholders, including research-
ers, policymakers, public health experts, and communi-
ty and civil society representatives. Panelists will show-
case and discuss the latest advancements and challenges 
in TB R&D, while exploring how our leaders can fulfill 
commitments made at the UN HLM on TB through 
enhanced collaboration, innovation, and financing. Fur-
ther, the session will be framed around the joint role of 
PDPs and civil society in accelerating TB R&D and fa-
cilitating the translation of research into accessible and 
affordable tools.

Delivering new vaccines this decade 
to end TB

E Van Brakel,1 1IAVI, South Africa.
e-mail: EVanBrakel@iavi.org

New drugs to treat the deadliest forms 
of TB

S Seidel,1 1TB Alliance, United States.
e-mail: stephanie.seidel@tballiance.org

Bringing TB diagnostics into the 21st century

M Kohli,1 1FIND, Switzerland.
e-mail: mikashmi.kohli@finddx.org

Community and civil society action in 
support of new TB tools

N Venkatesan,1 1Independent, Mumbai, India.
e-mail: nandita.venky@gmail.com
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CC-23 SMART4TB: Engaging 
communities to enhance research and 
access to leading tools for TB prevention, 
diagnosis and treatment

Chair: Erin McConnell, Treatment Action Group 
(TAG), United States
Chair: Patrick Agbassi, Global TB CAB, Abidjan, 
Cote D’Ivoire

Engaging communities in research as more than just 
trial participants is a human right and a critical tool to 
ensure that research produces social value aligned with 
community priorities and needs. 
Supporting, Mobilizing, and Accelerating Research for 
Tuberculosis Elimination (SMART4TB) Project, a five-
year cooperative agreement made possible by the United 
States Agency for International Development (USAID) 
with the assistance of the American people, has placed 
engagement with local, regional, and global community 
partners at the center of its agenda to tackle tuberculosis 
(TB) through research and its translation to policy and 
practice. Communities will help shape the SMART4TB 
research agenda, review study protocols, support stud-
ies and results dissemination, and lead advocacy to drive 
the translation of SMART4TB research into evidence-
based, progressive policy and programming. 
The SMART4TB Project will power the community and 
research collaborations needed to meet these objectives.
This Community Connect session provides a forum for 
community and civil society groups to learn more about 
the SMART4TB project, ongoing and planned research 
activities, and the mechanisms through which commu-
nity groups can engage with the project. 
The session also provides an opportunity to meet the 
leaders of activities across the project. Communities 
will be able to ask questions about SMART4TB’s re-
search priorities, activities, and future opportunities to 
engage with SMART4TB in priority setting, research, 
demand generation, and policy translation.

Bringing diagnostics to communities: 
Research to advance novel sample types and 
TB diagnostics at the point of care

C Denkinger,1 1Heidelberg University, Heidelberg, 
Germany.
e-mail: claudia.denkinger@uni-heidelberg.de

TB treatment for all: Optimising TB 
treatment regimens for drug-susceptible and 
drug-resistant TB for all, including children 
and pregnant people

N Salazar-Austin,1 1Johns Hopkins, Baltimore, United 
States.
e-mail: nsalaza1@jhmi.edu

The time for TB vaccines is now: Health 
system and community readiness for TB 
vaccines

R Limaye,1 1Johns Hopkins Bloomberg School of Public 
Health, United States.
e-mail: rlimaye@jhu.edu

Community engagement as a core pillar 
of the SMART4TB programme: Generating 
research results that matter and ensuring 
communities benefit from scientific progress

M Nash,1 1Johns Hopkins and SMART4TB, Canada.
e-mail: mnash12@jh.edu
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CC-24 A new approach to accelerate 
research and close gaps in access to new 
TB drugs for children

Chair: Gloriah Kerubo, Amref Health Africa/Global 
TB CAB/CHEETA Taskforce, Kenya
Chair: Mandar Paradkar, Center for Infectious 
Diseases in India, Pune, India

We finally have new drugs and shorter regimens for TB 
prevention and treatment. Yet, delays between when 
new TB drugs are approved for adults and when they are 
studied and become available for children ranges from 
seven to thirteen or more years. 
The reasons for these delays are manifold and include 
the historical de-prioritization of children in the global 
TB response, limited research resources, site capacity, 
and expertise, and regulatory and operational issues. 
As a result of these delays, children are typically among 
the last populations to enjoy the benefits of scientific 
progress, leading to unnecessary morbidity, mortality, 
and suffering. 
This suffering extends beyond physical health, with stig-
ma, discrimination, and costs affecting children’s edu-
cation and development and the entire household and 
family economically. To accelerate access to the next 
generation of new TB drugs and regimens for the over 1 
million children estimated to fall ill with TB each year, 
we need a new approach. 
The 2023 update of the Roadmap towards ending TB in 
children and adolescents provides key actions on what 
needs to happen, including around research and devel-
opment for diagnosis, prevention, and treatment. 
This session will describe the global burden and key is-
sues for children with TB; discuss the impacts of access 
gaps on children and their families; present key actions 
from the 2023 Roadmap that can be taken to better ad-
dress child and adolescent TB; and propose a new ap-
proach to studying the next generation of new TB drugs 
in children.

Global burden and key issues in child TB

M Sekadde,1 1National Tuberculosis and Leprosy 
Programme, Uganda, Kampala, Uganda.
e-mail: moorine.sekadde@gmail.com

How gaps in the TB access landscape affect 
children and their families

B Kumar,1 1Global Coalition of TB Advocates, India.
e-mail: blessi.k@gmail.com

2023 update of the roadmap towards ending 
TB in children and adolescents

S Verkuijl,1 1WHO, Global TB Programme, Geneva, 
Switzerland.
e-mail: verkuijls@who.int

CHEETA: a platform to accelerate paediatric 
investigations of new TB drugs

A Garcia-Prats,1 1University of Wisconsin, Madison, 
United States.
e-mail: garciaprats@wisc.edu
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CC-25 How migrants and refugees 
access HIV and TB care in Eastern Europe 
and Central Asia – the example of 
migrants from Azerbaijan

Chair: Paul Sommerfeld, TB Europe Coalition, 
London, United Kingdom
Chair: Ivan Varentsov, Eurasian Harm Reduction 
Association, Lithuania

According to UN Migrant Stocks, at mid-year 2020 
Azerbaijan had an emigration rate of 10.6% of its en-
tire population. The Russian Federation has been and 
remains the country of destination hosting the largest 
number of migrants from Azerbaijan. Kazakhstan, Tur-
key, EU countries are also host countries.
According to RF’s Ministry of Internal Affairs, in 2022 
number of migration registration of Azerbaijan citizens 
is 492 839; work as a purpose of entry were indicated by 
294 899 Azerbaijani.
According to UN Migrant Stocks, at mid-year 2020 
Azerbaijan had an emigration rate of 10.6% of its en-
tire population. The Russian Federation has been and 
remains the country of destination hosting the largest 
number of migrants from Azerbaijan. Kazakhstan, Tur-
key, EU countries are also host countries.
According to RF’s Ministry of Internal Affairs, in 2022 
number of migration registration of Azerbaijan citizens 
is 492 839; work as a purpose of entry were indicated by 
294 899 Azerbaijani.
In the Russian Federation, in the structure of migrants, 
Azerbaijani citizens occupy the fifth largest group. Stud-
ies suggest positive trends in the socio-economic situ-
ation of Azerbaijanis in Russia — in all labor areas, 
there are more prosperous positions of Azerbaijanis in 
comparison with many other groups of international 
migrants. However, migrants from all countries are 
equally vulnerable when it comes to access to HIV and 
TB services because of the residence ban they face: in-
ternational migrants who are diagnosed with either HIV 
or TB are subject to deportation or alternatively remain 
in illegality in Russia with documented vulnerabilities 
across all the social determinants of health.
Labor migration is associated with huge economic and 
social opportunities for the migrants. However, one area 
of particular concern is the growing vulnerability of 
migrants to HIV/TB and their lack of access to HIV/
TB prevention, testing and treatment information. Mi-
grants with HIV and TB are particularly vulnerable to 
discrimination and other negative factors that affect 
their physical and psychological well-being, as they live 
in conditions of legal uncertainty that deprives them of 
the opportunity to claim their right to health.
Taking into account the restrictions in receiving coun-
tries on access to HIV and TB services, the barriers citi-
zens of Azerbaijan returned from migration face in ac-
cessing HIV treatment and TB care were identified.

The research identified the barriers at the legislative and 
law enforcement levels in access to HIV/TB services for 
returning migrants, assessed the burden on the national 
healthcare system in connection with the treatment of 
HIV/TB among returnees from migration of citizens of 
Azerbaijan, taking into account the possible interrup-
tion/late start of treatment due to the inability to receive 
HIV and TB services in migration. The documented re-
sults is used for advocacy that aiming design/update of 
both disease control strategies, evidence-based data is 
used to inform policy-makers on the current situation 
and recommend cost models for revision of policies and 
legislation to improve HIV and TB services for migrants.

Barriers to accessing HIV and TB services 
among migrants in Azerbaijan

P Valiyeva,1 1NGO “Saglamliga Khidmat” Public Union, 
Azerbaijan.
e-mail: parvana.valiyeva27@gmail.com

Migrants’ and refugees’ access to HIV and TB 
care in Eastern Europe and Central Asia

D Kashnitsky,1 1Regional Expert Group on Migration and 
Health, France.
e-mail: kashnitsky@gmail.com
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