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SP-01-E3 Leading change makers to
action: TB in displaced persons in
complex emergencies

TB in complex emergencies: context, pitfalls,
and opportunities in successful programme
implementation

R Coninx!' "World Health Organization, Geneve,
Switzerland. e-mail: coninxr@who.int

This talk will outline current challenges and innovative
solutions with regard to tuberculosis control programs
during complex-emergencies. Drawing on his extensive
experience working in complex-emergencies, and with
TB control programs for marginalized populations, this
speaker will examine barriers to TB control programs
under the circumstances of long-term displacement.
Considering these unique challenges, this speaker will
discuss key factors for successful implementation of
DOTS and the need for effective public health response
to reduce morbidity and mortality during prolonged
complex-emergencies.

Unique operational issues of a long-term
migrant crisis: migrant patient experiences,
and TB control at the Thai-Myanmar border

S Thi' 'FHI 360, Bangkok, Thailand.
e-mail: seinthi@gmail.com

This talk will address strategies for engaging health
professionals and displaced populations receiving treat-
ment for TB across borders, and for successful long-term
prevention and control outcomes during and after civil
unrest. Discussion of lessons learned from the Thai-
Myanmar border will focus on the impact of efforts to

improve cross border communication and continuity of
care. Evaluation and strengthening of healthcare worker
systems, patient resources, and communication path-
ways are core components in these capacity-building ef-
forts.

The re-emergence of TB within a large-
scale migrant crisis: challenges of control in
Venezuela

J Villalba® "Massachusetts General Hospital, Boston, United
States of America. e-mail: Julian.villalba@mgh.harvard.edu

This talk will examine the collapse of the Venezuelan
health system and the current epidemiology and man-
agement of tuberculosis in Venezuela. This talk will also
provide improved solutions during this vulnerable time
for preventing the spread of tuberculosis both within the
nation’s borders and in a broader migration context. As
instability leads to migration, outbreaks of tuberculosis
may contribute to the spread of disease across borders.
Identifying and treating these emerging cases becomes
crucial in order to prevent the exacerbation of the out-
break and acquire appropriate continuity of care for
those affected by tuberculosis disease.

Intensified TB services to address the
humanitarian crisis among forcibly displaced
Myanmar nationals (FDMNs) in Bangladesh

S Islam' 'BRAC, Dhaka, Bangladesh.
e-mail: shayla.i@brac.net

Since August 2017, 921,000 nationals from Rakhaine
state of Myanmar were forcibly displaced to Cox’s Ba-
zar, Bangladesh. They have been in a perilous situation
due to limited food and shelter worsened by poor ac-
cess to healthcare services. BRAC, a non-governmental
organization, started TB interventions jointly with the
government across 34 makeshift camps. This effort es-
tablished 15 laboratories and deployed screeners to visit
every household and conduct outreach to identify TB
presumptives. Upon diagnosis, treatment is initiated
by a graduate doctor and DOT ensured through local
leaders called Majhi or a person nominated by them.
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From September 2017 to March 2019, a total of 83,471
TB presumptives were tested, of which 3,914 were con-
firmed with TB. These vigilant interventions for TB help
support the influx population to thrive in this fragile en-
vironment.

SP-02-B2 Advancing observational
research from MDR-TB treatment
cohorts: data and methods, challenges
and opportunities

Observational data for individual patient
data meta-analysis in MDR-TB.

J Campbell" "McGill International TB Centre, Montreal,
Canada. e-mail: jonathon.campbell@mail.mcgill.ca

Individual patient data meta-analysis (IPD-MA) has
played an integral role in the evolution of the World
Health Organization’s multidrug-resistant tuberculosis
guidelines for nearly a decade. Borne out of necessity
due to the scarcity of randomized trials in multidrug-
resistant tuberculosis, the vast majority of the individual
patient data within these analyses come from observa-
tional studies. The content of each observational data
set, and their quality, is variable, which pose challenges
during data synthesis and analysis. In this presentation,
the principles of IPD-MA are discussed, and we explore
pathways to improve observational data collection and
challenges that may be encountered along the way.

Considering regimen changes in evaluating
MDR-TB treatments: why is it important and
what data do we need to do it?

M Franke' "Harvard Medical School, Boston, United States
of America. e-mail: molly_franke@hms.harvard.edu

The drug composition of longer MDR-TB treatment
regimens often varies throughout the 20-month treat-
ment course. Drugs may be added or removed from a
regimen based on treatment response, toxicity, or drug-
sensitivity test results, all of which are may influence
treatment outcomes. Longitudinal datasets that permit
the study of dynamic treatment regimens, regardless of
how they change throughout treatment, will be critical
to identifying optimal regimens and optimal approaches
to regimen design. Drawing illustrative examples from
HIV, we will demonstrate the importance of consider-
ing the time-varying nature of MDR-TB treatment regi-
mens when identifying optimal treatment strategies. We
will propose an approach and identify the minimum set
of data required to execute it.

Answering the relevant question: how we
can analyse observational MDR-TB treatment
data to emulate randomised trials?

C Rodriguez' 'Harvard Medical School, Boston, United
States of America.
e-mail: carly_rodriguez@hms.harvard.edu

The use of observational data to draw inferences on
the effect of multidrug-resistant tuberculosis treatment
presents unique, yet surmountable challenges. Selection
bias, confounding, and other threats to validity are more
likely to be introduced when a treatment is not randomly
assigned. Failure to identify and control for these biases
can affect the validity of study results. Through a guid-
ed example, we will describe an approach to analysis of
observational data that leverages principles drawn from
randomized trials and helps to identify and circumvent
common threats to validity.

Evaluating prioritised outcomes for MDR-TB
treatment

G Montepiedra® 'Center for Biostatistics in AIDS Research
and Department of Biostatistics, Harvard T.H. Chan School
of Public Health, Boston, United States of America. e-mail:
gmontepie@sdac.harvard.edu

Knowledge about optimal treatment strategies for mul-
tidrug-resistant tuberculosis is urgently needed, as many
of the available drugs have substantial toxicity. Because
conventional methods for evaluating TB treatment con-
sider one outcome at a time, they do not provide a single
comparison measure that encompasses patient-level
risks and benefits. In contrast, if one conceptualizes
treatment outcome as a composite of multiple measure-
ments of a patient’s treatment experience, it becomes
possible to compare the overall desirability of regimens.
This presentation illustrates analytic approaches for
prioritized outcomes that have been used in other fields
such as cardiovascular disease and HIV; these methods
allow for simultaneous consideration of treatment re-
sponse and adverse events, and can be useful when ef-
ficacy and toxicity comparisons between regimens sug-
gest contradictory conclusions.

Additional challenges and pitfalls in
observational data analyses of TB treatment
cohorts

M Bastard' 'Epicentre, Geneva, Switzerland.
e-mail: mathieu.bastard@geneva.msf.org

Analysis of observational data, retrospective or prospec-
tive, involves challenges that must be confronted dur-
ing data analysis and interpretation. These challenges
include selection bias, absence of randomization, data
quality issues, non-comparability of study populations,
and violations of assumption common to many statis-
tical techniques. In this presentation, we will highlight
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specific examples of how these biases may operate
uniquely in the context of MDR-TB treatment cohorts
and offer approaches to address them.

SP-03-C1 Science and action on
subclinical TB: progress in understanding,
diagnosis, treatment and policy

Subclinical TB: what is it, why is it relevant?

R Houben' "London School of Hygiene and Tropical
Medicine, London, United Kingdom.
e-mail: rein.houben@Ishtm.ac.uk

This presentation will provide an overview of current
scientific knowledge on subclinical TB, including defi-
nitions and why it is relevant for global TB care and
prevention efforts through the potential for ongoing
transmission. We will provide an estimate of the global
burden of this TB disease phenotype, including changes
over time where possible. Finally an overview of key
remaining gaps in our scientific understanding of sub-
clinical TB will be given, and how this currently blocks a
path to policy action.

What is the natural progression and
regression of subclinical TB: results from a
systematic review of historical data

B Sossen' 'University of Cape Town, Cape Town, South
Africa. e-mail: blsossen@gmail.com

The kinetics of the early stages of pulmonary tuberculo-
sis, including subclinical TB, are poorly understood: in
particular how people progress and regress with regard
to disease extent, symptoms, bacillary load and infec-
tiousness prior to presentation. However this has direct
implications for how we estimate disease burden from
national prevalence surveys and also how we model Mtb
transmission. The natural history of TB disease in hu-
mans in the absence of treatment can only effectively be
assessed from pre-chemotherapy literature. In this pre-
sentation we will present findings from a systematic re-
view and analysis of this historical literature to provide
novel empirical insights into early disease progression.

The impact of new insights into subclinical
TB on models of TB transmission

A Richards? 'London School of Hygiene & Tropical
Medicine, London, United Kingdom. e-mail: alexandra.
richards@Ishtm.ac.uk

The presence of an intermediate subclinical stage in the
natural history, from where individuals can contribute to
transmission, progress to clinical disease but also regress
has consequences for the modelling of TB. Informed by
the unique collation of historical empirical data from
the previous presentation, this presentation will explore
the impact of subclinical TB on models of TB natural
history, with particular focus on implications for burden
estimation and contribution to transmission.

Diagnosis and treatment of subclinical TB

C Denkinger? 'University of Heidelberg, Heidelberg,
Germany. e-mail: claudia.denkinger@med.uni-heidelberg.de

For many years we have approached the management of
TB according to a paradigm of asymptomatic latent in-
fection and symptomatic active disease. It is becoming
increasingly apparent that a proportion of those previ-
ously classified as latently infection in fact have evidence
of subclinical disease. In this presentation we will ex-
plore the current approaches and future pipeline for sub-
clinical and incipient TB diagnostics and consider the
merits of different treatment strategies.

Integration of subclinical TB into global
and country-level TB policy: opportunities
and obstacles

F Cobelens' "TAmsterdam Institute for Global Health
and Development (AIGHD), Amsterdam, Netherlands.
e-mail: f.cobelens@aighd.org

To make the transition from knowledge to action, this
presentation will explore the potential for, and obstacles
to, the integration of subclinical TB into global TB care
and prevention policies. For example, should TB pro-
grammes consider implementing activities targeted spe-
cifically at diagnosing and treating subclinical TB. How
should treatment guidelines for this state be developed?
What current policies already can already address the
burden or dynamics of subclinical TB, and what is their
evidence base?
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SP-04-A3 Xpert MTB/RIF ULTRA
transitioning: where are we?

GLI Guideline: planning for country
transition to Xpert® MTB/RIF Ultra cartridges

H Alexander! 'Centers for Disease Control and
Prevenetion, Atlanta, United States of America.
e-mail: drz5@cdc.gov

The Xpert MTB/RIF Ultra assay was developed to over-
come the limitations of the original assay and was en-
dorsed by World Health Organization in early 2017. The
Global Laboratory Initiative (GLI) developed a practi-
cal guide to plan and implement a smooth transition
from use of Xpert MTB/RIF to Xpert MTB/RIF Ultra
cartridges, ensuring uninterrupted service and avoiding
cartridge wastage. It includes advice on how to translate
findings from the WHO Meeting Report of a Technical
Expert Consultation: Non-inferiority analysis of Xpert
MTB/RIF Ultra compared to Xpert MTB/RIF into an
actionable implementation plan, from country-level to
site-level, for adoption of the Xpert MTB/RIF Ultra
cartridge. This presentation will highlight the principal
activities to be undertaken by countries and where we
are with Ultra transition using data from Cepheid and
partners.

Ultra transitioning in HBCs: a survey of
progress and barriers to uptake

K England' "Medecins Sans Frontieres - Access
Campaign, Geneva, Switzerland.
e-mail: kathleen.england@geneva.msf.org

In January of 2017, an improved cartridge, Xpert MTB/
RIF Ultra, was recommended by WHO to replace the
original assay. As of today, there is little information
about the status of transitioning to this new test. MSF
recently conducted a multi-country survey (48 high
burden TB countries as defined by WHO in the post-
2015 era) to gain a better perspective on the status of
implementation as well as challenges currently faced in
adopting this new assay. From the study, only two coun-
tries have fully transitioned (S. Africa and Lesotho) with
two more (Zimbabwe and Uganda) making significant
progress toward transitioning to this next generation
assay. Further, 19/48 (40%) of countries were noted to
have procured small volumes for validation, research, or
initial piloting activities prior to transition. Identified
misconceptions, challenges, and barriers to transition-
ing are outlined in this presentation.

Implementation of MTB/RIF Ultra cartridges
in Ukraine: achievements, challenges and
next steps

Y Terleieva’

MTB/RIF Ultra cartridges have been actively introduced
in Ukraine since December 2018. Prior to its full-scale
introduction in the country, the performance of mo-
lecular genetic assay using MTB/RIF Ultra cartridges
had undergone testing in the CRL. The MTB/RIF Ultra
cartridges were distributed for further use to the health-
care facilities of the Ministry of Health, the Ministry of
Defense, and the penitentiary service of Ukraine. This
presentation highlights the list of program activities be-
ing undertaken by the country for the introduction of
MTB/RIF Ultra cartridges. Besides, it focuses on some
specific aspects of the use of the cartridges within TB
service and in primary healthcare, including the diffi-
culties faced by specialists when using MTB/RIF Ultra
cartridges, further use of MTB/RIF Ultra cartridges and
expected outcomes.

Transition to Xpert Ultra cartridges:
preparation by NTP Bangladesh for getting
there

P Kumar Modak! 'NTP, Dhaka, Bangladesh.
e-mail: pronab.modak@yahoo.com

Bangladesh NTP has only 58% bacteriological con-
firmed TB cases and Child TB case detection is very low,
clinically diagnosed pulmonary TB case detection rate is
22 % of total TB cases reported. Using Xpert Ultra tests
is intended to increase the smear negative, Child TB and
extra pulmonary case detection. NTP Bangladesh, with
the support of USAID- funded Challenge TB project,
organized two day workshops in 2018 and in March
2019 at the national level to prepare the GeneXpert net-
work to introduce ultra-cartridges. All TB stakeholders
participated in these workshops to have national con-
sensus on its implementation. Three sites (3 hospitals) in
Dhaka were selected to implement in a phased manner
before country scale up. NTP procured 12,000 cartridges
through Global Drug Facility (GDF) for those centers. A
time line matrix was developed to materialize and moni-
tor the transition properly and smooth scale up.
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SP-05-C10 The wheels keep on turning
for specimen referrals

Logistics is key: how specimen referrals are
benefiting from a network approach

K Nichols! 'The Nichols Group LLC, Washington, United
States of America. e-mail: kameko@thenicholsgroupllc.com

Specimen referral systems continue to receive focus and
the current landscape is full of great examples of coun-
tries working on strengthening activities. From intro-
ducing guidelines and clear monitoring and evaluation
frameworks with specific indicators, to creating logistics
efficiencies by using a network approach, to innovative
mechanisms for data collection, to drone pilot projects,
to using ride-hailing technology for transportation, we
will learn from country examples in sub-Saharan Africa
and Southeast Asia.

STRiders: increasing case detection rates in
the Philippines

R Carter C. Nalda' "Philippine Business for Social Progress,
Manila, Philippines. e-mail: rcnalda@pbsp.org.ph

In 2017, the Philippines had 335 GeneXpert machines in
operation but notification of Drug Resistant TB (DR-
TB) cases and equipment utilization were low. One
reason for this was believed to be the lack of a reliable
transport for Rural Health Units (RHUs) to refer eli-
gible cases for GeneXpert testing. To address this gap,
the PBSP ACCESS TB PROJECT began implementing
the Specimen Transport Riders (STRiders) strategy in
July 2018 using 138 STRiders serving 127 Xpert sites
and 1,048 RHUs/DOTS facilities in 7/17 regions. The
STRiders strategy aims to ensure that 100% of Xpert-
eligible cases are tested and results’ release is timely. As a
result, there has been a significant increase in case detec-
tion for regions where STRIDERS are being implement-
ed. ACCESS TB will continue to implement STRIDERS
until the end of 2019. There are also plans to expand
STRIDERS to other regions facing the same challenges
on specimen transport.

SITRUST: an Android mobile application-
based innovative approach for transport and
real-time tracking of specimens in Indonesia

R Kusuma Dewi' 'P2PL, Ministry of Health, Jakarta,
Indonesia. e-mail: retnokd@gmail.com

Indonesia has made tremendous progress in develop-
ing laboratory capacity nationwide. Nevertheless, geo-
graphical challenges limit the access to diagnostics, re-
sulting in significant underutilization of existing capac-
ity. In 2018, only 13.6 % of the TB cases were diagnosed
by GeneXpert and during 2015 to 2017, 5072 out of to-

tal 9852 RR cases diagnosed received phenotypic DST
for both 1st and 2nd line drugs. Lack of rapid and re-
liable specimen transportation system remains a major
cause of inefficient use of existing diagnostic services.
NTP, in collaboration with Yayasan KNCV Foundation
Indonesia developed an Android mobile application to
order and track specimen shipments, as well as report
test results electronically. National postal services were
used in the first phase of implementation in 10 provinces
and 50 districts. Data from January to December 2018
showed that GeneXpert utilization has been increased
200-500%. The system has shown the scalable potential
with sustainable funding and commitment.

Optimising sputum transport for Lao PDR

T Sorsavanh' 'National TB Centre (NTC) Lao PDR,
Vientiane, Lao People’s Democratic Republic.
e-mail: xzhang@clintonhealthaccess.org

58% of Lao PDR’s total population lives in rural areas,
with 8% living in extremely remote areas without road
access. Residents are distributed across mountainous
terrain in the north, plateau highlands, and island com-
munities along the Mekong River. The resulting rou-
tine sputum transport network relies upon cool boxes,
motorcycles, vehicles, and boats in order to transport
patient samples to the nearest GeneXpert testing de-
vices, located at provincial TB labs. The NTC has been
working towards establishing a cost-effective sample
transport network that provides optimal coverage for all
communities, and will share lessons learned.

Using optimisation software to improve
sample referral system design

S Rupani' 'LLamasoft, Inc., Cape Town, South Africa.
e-mail: sid.rupani@llamasoft.com

This presentation will discuss how optimization soft-
ware, such as LabEQIP, Llamasoft’s proprietary Supply
Chain Guru, and an under-development, open-access
tool can help improve the design and performance of
specimen referral systems. Country examples will be
given across Kenya, Tanzania, Malawi, etc. and top-
ics will include key questions that this type of software
can address, necessary data to input into the software,
potential improvement in performance, challenges and
limitations, and the shift from design to implementa-
tion. The broader linkage to diagnostic network optimi-
zation will also be explained.
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SP-06-C4 Regional child and adolescent
TB initiatives to promote efforts towards
a TB disease-free generation

The journey towards TB diagnosis and
successful treatment: a patient’s personal
experience

N Mahamo! 'Baylor College of Medicine Children’s
Foundation, Maseru, Lesotho.

e-mail: nteboheleng852@gmail.com

Adolescents are a much-neglected group as they often
fall between paediatric and adult services and experience
many challenges in accessing health care and staying on
treatment. A personal experience of a patient journey
will be presented by an adolescent TB survivor from the
AFRO region and some reflections on what could have
been done to make it better.

The role of regional leadership and
collaboration in closing the child and
adolescent TB policy-practice gap

M Sekadde! 'National TB and Leprosy Control

Programme Uganda, Kampala, Uganda.
e-mail: moorine.sekadde@gmail.com

In 2018, The Union established a regional child and ado-
lescent TB center of excellence (COE) in the Africa re-
gion as part of the global efforts to end the TB epidemic
among vulnerable populations including children and
adolescents. The COE, initially targeting Uganda and
Zimbabwe, aims to strengthen NTP child and adoles-
cent TB leadership and coordination; support the devel-
opment and scale up of child and adolescent TB capac-
ity building programs such as the Union e-learning plat-
forms, facilitate south to south learning exchanges and
networks. The Union’s successful DETECT project in
Uganda has provided a model for implementation that is
being scaled up and refined. There is a huge need to un-
derstand the burden and challenges for adolescents with
TB, as per international Roadmap, which the COE aims
to address in the region through collaborative partner-
ships, learning from affected adolescents how to develop
age-appropriate models of care.

Bridging the divide: the importance of
adapting adolescent HIV best practices
into adolescent TB best practices: the BIPAI
network experience

J Bacha' 'BIPAI, Mbeya, Tanzania, United Rep.
e-mail: bacha@bcm.edu

While programs in high TB/HIV burden countries are
striving for a more patient-centered, integrated, com-
prehensive care model for all adolescents, advances in
HIV care tend to outpace advances in TB care. How-
ever, most adolescent-friendly programs and models of
care designed for HIV services are easily and effectively
adapted to adolescent TB and HIV/TB. This session ex-
amines several “adolescent best practices” utilized with-
in the BIPAI network that while were initially designed
for HIV care, have been successfully adapted to TB care.
The aim of this session is to encourage TB clinicians and
sites to utilize, adapt, and build upon the many existing
“adolescent best practices” to create effective adoles-
cent-centered, integrated TB services. [lluminating ex-
amples from the BIPAI network will include Teen Clubs,
Peer Support/Teen Leaders, Teen Talks, mHealth, and
social media, among others.

Isoniazid preventive therapy (IPT)
implementation in Kenya: achievements,
challenges and lessons learnt

S Muleshe? 'National Tuberculosis & Leprosy Control
Program, Nairobi, Kenya. e-mail: skmuleshe@gmail.com

In children, IPT can decrease TB disease progression by
60% and has been shown to be a cost-effective strategy
in high TB burden countries. However, in 2017, glob-
ally, of the 1.3 million children estimated to be eligible
for IPT, only 23% were initiated. Similarly, only 13%
of eligible children were initiated on IPT in Kenya in
2017. This session will focus on the impact of key in-
terventions implemented in Kenya to improve uptake of
IPT among child TB contacts (including use of Child
Contact Management registers and Community Health
Volunteers to conduct household contact tracing and
linking to health facilities for IPT and follow-up) & chil-
dren/adolescents living with HIV as well as challenges
and lessons learned.

Detection and prevention of DR-TB in
children and adolescents in Africa

J Seddon’

Each year half a million individuals develop multidrug-
resistant tuberculosis, each of whom live and interact
with multiple children and adolescents. These younger
people are at high risk of becoming infected with drug-
resistant strains of M. tuberculosis and are at increased
risk of progressing to disease. Little is currently done
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globally to find these vulnerable children and only a tiny
minority are treated for drug-resistant tuberculosis in-
fection or disease. This talk will highlight the burden
of the problem, outline strategies for how health sys-
tems might find these children and adolescents and the
emerging evidence on best drug regimens to treat them.

SP-07-C11 Leveraging a community-of-
practice learning model to strengthen TB
and HIV data quality and use for
programmatic action

Developing and sustaining an M&E
curriculum to strengthen data quality and
use for HIV and TB communities of practice

S Ghosh'

Smita Ghosh, will facilitate this symposium and pres-
ent a comprehensive process for development, and pilot
testing a multi-module, multi-session Monitoring and
Evaluation (M&E) curriculum developed by CDC. Smi-
ta will share experience and lessons learned from pilot
testing this M&E curriculum for HIV, and TB in several
countries. She will also share lessons learned and explore
avenues for promoting this curriculum through use of
virtual communities of practice such as the Extension of
Community Health Outcomes (ECHO) model. Build-
ing capacity and sustaining it using a mentorship design
through virtual communities of practice for the M&E
activities in various country settings shall be explored.

Experience of pilot-testing the M&E
curriculum to promote data quality and
use in Ethiopia

B Eskinder! 'CDC-Ethiopia, Addis Ababa, Ethiopia.
e-mail: veyO@cdc.gov

The first country to pilot test CDC’s M&E curriculum
was Ethiopia. Co-taught by U.S. and Ethiopian Center
for Disease Control and Prevention (CDC) officials, a
week-long capacity building training for 40 M&E Of-
ficers from regional health bureaus around the country
was inaugurated in February 2019. This training built
capacity of regional M&E leaders to more effectively
monitor public health programs, collect reliable data,
and identify areas for patient management and program
monitoring and improvement. The 2015 strategy for the
United States President’s Emergency Plan For AIDS Re-
lief (PEPFAR) involves the use of all available data at
the facility level to inform decisions about priority lo-
cations, populations, interventions, and partnerships
within a target country in order to achieve epidemic

control. Experience will be shared on how this training
has been applied to build communities of practice to
promote patient level data quality improvement.

Experience using ECHO to promote TB
data use to build a community of practice
in Kenya

E Carter' 'Brown University, Nairobi, Kenya.

e-mail: e_jane_carter@brown.edu

TB Data 4 Action is an innovative approach to analyzing
and utilizing routinely collected program data at facility
level. This approach allows TB supervisors to evaluate
program effectiveness and compare facilities, and coun-
ties to find the missing cases to improve quality of care
along the care cascade. Project ECHOTM - TB Data for
Action, developed by The Union, Centre for Health So-
lutions and the Kenya NTP now supports this method
that was originally developed in Zimbabwe. Adoption
of this TB Data 4 Action method through the combina-
tion of real time data analysis and short didactics bi-
monthly is building communities of practice to scale up
data use efforts throughout the country

Experience using HIV curriculum to build
capacity using ECHO in India

R Aggarwal® 'CDC-India, New Delhi, India.

e-mail: mdxé@cdc.gov

Implementation of integrated care for prevention and
management of TB in PLHIV in India is compounded
by having two separate vertical national programs for
HIV and TB with separate implementation systems
warranting a need for capacity building program for co-
management of dual infection. Reshu will discuss the
implementation of HIV-TB ECHO called e-National
Initiative to Strengthen Collaboration between HIV-TB
(e-NISCHIT) that began in May 2018 . She will share
experience and lessons learned from implementing e-
NISCHIT curriculum that includes various TB-HIV
related topics to ensure HIV —TB care continuum from
prevention, diagnosis and treatment, to retention. Thir-
ty sessions including case and didactic presentations, as
well as enriching discussions have included 115 partici-
pating ART clinics and 25 experts from HIV and TB as
expert facilitators. Initial evaluations of impact of HIV-
TB ECHO demonstrates improvement in knowledge,
self-efficacy, professional satisfaction and decrease in
professional isolation.
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SP-08-B7 Lung health and well-being
after TB

Patient perspectives

I Schoeman' 'TB PROOF, Cape Town, South Africa.
e-mail: ingrid.tbproof@gmail.com

The importance of understanding the perspective of
patients and families affected by TB disease was high-
lighted in The Union meeting, 2018. This agenda will
be continued here, with a presentation highlighting key
challenges that patients and their families face on com-
pletion of treatment. Priorities for research and clini-
cal care, from a patient / TB survivor perspective, will
be presented for discussion. Gaps in our current under-
standing will be highlighted.

Burden of disease

B Allwood' "University of Cape Town, Cape Town, South
Africa. e-mail: brianallwood@gmail.com

Existing data on the burden of residual post-TB pathol-
ogy amongst TB survivors will be presented. The high
prevalence of post-TB lung damage, and the increased
risk of recurrent TB disease faced by this population
will be highlighted. Gaps in our current understanding
of the epidemiology of post-TB lung damage and asso-
ciated outcomes will be explored.

Clinical picture and definitions, across the life
course

M van der Zalm? 'Stellenbosch University, Cape Town,
South Africa. e-mail: mariekevdzalm@sun.ac.za

The clinical spectrum of post-TB lung damage across the
life course will be reviewed, including that seen in paedi-
atric, adolescent and adult populations. Approaches to
measurement will be described, and the case definitions
/ classification approaches considered at the recent post-
TB symposium will be presented for discussion.

Socioeconomic and quality of life outcomes

O lvanova' 'Ludwig Maximilians University, Munich,
Germany. e-mail: olena.ivanova@Irz.uni-muenchen.de

Existing data on the long-term impact of TB on the so-
cial and economic well-being of patients and their fami-
lies, beyond TB treatment completion, will be explored.
Measurement tools for these important outcomes will
be discussed, and key knowledge gaps will be highlight-
ed.

Integrated approaches to post-TB
management

U Egere? 'Liverpool School of Tropical Medicine, Liverpool,
United Kingdom. e-mail: uzochukwu.egere@Istmed.ac.uk

At present there remain no guidelines for the follow-up
and clinical management of TB survivors. In this session
strategies for the clinical management of patients with
post-TB lung damage will be discussed, and the need
for early diagnosis of recurrent-TB disease will be high-
lighted. Health system challenges to patient follow-up
will be considered, and gaps in evidence highlighted.

SP-09-E3 The right to TB treatment and
care to end the emergency

The realities of not being able to access new
TB treatments

N Venkatesan! 'Economic Times, Mumbai, India.
e-mail: nandita.venky@gmail.com

TB -- one of the biggest public health crisis today-- and
human rights are linked intricately. Often TB sufferers
are shortchanged at every step through the cascade of
care. It starts with delayed diagnosis to no monitoring
of drug side effects till little support during recovery
phase. Nandita Venkatesan had her first episode of TB
in 2007 and completed 18 months of treatment, and
unfortunately developed TB again in 2013. During her
second round of treatment she suffered catastrophic
profound deafness and endured a number of emergency
surgeries to save her life. Nandita will outline the pain,
inequities, and challenges faced by people with tuber-
culosis and how new treatments and policies for the TB
care must be made available to people with TB.

Care cascades of TB: revealing poor quality
TB care in LMICs

M Pai' "McGill International TB Centre, Montreal, Canada.
e-mail: madhukar.pai@mcgill.ca

Everyone has a right to TB care, but TB care coverage
must of high quality. Poor quality of TB care is wide-
spread in both public and private sectors in high burden
countries. Gaps in the cascade of care have been docu-
mented for all forms of TB, for adults and children, and
in all settings. Poor quality care is a major driver of TB
mortality, and most deaths are among the most vulner-
able and poorest. TB programs must go beyond coverage
and address quality. TB programs must also modernize
TB care and adopt the best in class tools to ensure high-
quality care.
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How human rights and the law must be
harnessed to ensure access to good quality
TB and DR-TB treatment and care

B Citro® 'University of Chicago Law School, Chicago,
United States of America.
e-mail: citro@law.northwestern.edu

Human rights law at international, regional and na-
tional levels establishes clear content and corresponding
legal obligations for governments related to the avail-
ability and accessibility of medicines and other health
technologies. Yet, this body of law has not hardly been
utilized in support of promoting access to good quality
drugs and diagnostics for TB. While some examples ex-
ist in the TB context, the legal principles and their ap-
plication in other contexts, including HIV, provide con-
crete examples of how human rights and the law can be
used to support other efforts to increase access to new
TB drugs and diagnostics, in particular. This talk will
introduce and discuss these legal principles, highlight
some key cases, and suggest possible courses of action
to harness human rights and the law in support of ac-
cess to good quality TB treatment and care.

How patent opposition can help access to
treatments: the experience with bedaquiline
in India

L Menghaney! "Medecins Sans Frontieres, New Delhi,
India. e-mail: leena.menghaney@geneva.msf.org

Experience from increasing access to medicines for HIV
treatment, has highlighted that dependence on dona-
tions and single suppliers is not sustainable in the long
run. To encourage generic supply of both adult and pae-
diatric formulations in fixed dose combinations -people
living with HIV, rights organisations and MSF - spent
a decade challenging patents of pharmaceutical corpo-
rations that presented barriers to access, ensuring that
over 21 million receive lifesaving treatment with afford-
able antiretrovirals. Now to ensure access to new drugs
in MDR-TB regimens, Indian civil society together with
MSF is starting to challenge patents that are limiting ac-
cess to drugs like bedaquiline. Reducing the length of
patent barriers will encourage the early entry of alter-
native suppliers and is an important strategy to reduce
prices. The objective is to increase access to bedaquiline
in DR-TB programmes globally using public health
safeguards in the Indian patent law.

Experience of successful use of human rights
law to improve TB care approach in Kenya

A Maleche' 1, Nairobi, Kenya.
e-mail: amaleche@kelinkenya.org

The session seeks to share the experience KELIN has had
working with various stakeholders to use the law as a
tool to safe guard the rights of persons with TB, through
litigation, trainings with judicial officers, advocacy with
the community and undertaking legal environmental as-
sessments. All this has been undertaken with a view to
creating an enabling policy and legal environment that is
critical in ensuring that a rights based approach is at the
centre of the TB response in Kenya and beyond.

SP-10-A3 Increasing availability of DST
diagnostic: need for thinking inside the
box for a better, cost-effective and
sustainable network

Diagnostic capacity for DR-TB: where are we
three years into the End TB Strategy?

K England' "Medecins Sans Frontieres - Access
Campaign, Geneva, Switzerland.
e-mail: kathleen.england@geneva.msf.org

In 20135, the End TB strategy outlined specific polices for
increasing diagnostic capacity across all high TB burden
countries to address gaps in diagnosis of DS/DR-TB.
The policies prioritized rapid molecular diagnosis using
Xpert MTB/RIF over smear microscopy as the initial
test for TB and universal DST for RR-TB. Further, the
strategy emphasized the need to build capacity to evalu-
ate 2nd-line drug resistance using recommended tech-
nologies: Hain MTBDRsl and MGIT culture DST. Here
we review the progress of capacity building across the
recognized 48 countries with high burdens of TB/HIV-
TB/MDR-TB from data collected via WHO over the
past three years. In general, countries have significantly
increased the number of facilities for both smear and
Xpert, while capacity building for LPA and c¢DST re-
main limited. In the era of updated treatment regimens
using newer drugs, capacity building for drug resistance
must become a high priority for all countries.
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Moving towards universal DST: India’s
experience

S Chadha "International Union Against Tuberculosis
and Lung Disease, New Delhi, India.
e-mail: drsschadha@gmail.com

In the last 5 years India has significantly increased its
lab capacity for both genotypic and phenotypic DST.
Over 1100 Xpert sites, 50 LPA and liquid DST labs have
been established. In 2017, over 1 million Xpert tests and
100,000 first line LPA tests were done resulting in the di-
agnosis of ~40,000 R-R/MDR patients. ~30,000 second
line DSTs were performed diagnosing 9000 pre XDR and
over 2500 XDR patients. The establishment of such a
large lab network was fraught with challenges including;:
identification of sites, establishment of TB containment
lab, procurement of equipment, training of staff, ensur-
ing uninterrupted supply of consumables and reagents,
and communication of results for patient management.

New tools for first-line resistance detection
combined with centralised models for
universal DST: solutions here and now

N Ismael’ "National Institute for Communicable Diseases,
Johannesbourg, South Africa. e-mail: naziri@nicd.ac.za

Drug resistant TB is chronically under detected and is
expected to increase over the coming decade, threaten-
ing the End TB 2035 targets. The ability to diagnose
rifampicin resistance has significantly improved with
the introduction of molecular diagnostics leading to
improved detection and getting people onto treatment
earlier. However, regimens for drug resistant TB require
at least 4-5 effective drugs for successful outcomes to be
realized. Universal drug susceptibility testing is urgently
needed but is often unavailable even at National TB Ref-
erence laboratories. The landscape for front line tech-
nologies for rapid detection of rifampicin and isoniazid
resistance is expanding and provides great opportunities
to close the gaps. Universal drug susceptibility using se-
quencing is maturing however the availability is likely
to be limited and considerations to look at central-
ized models does offer an important and cost-effective
bridge to delivering high quality services and improve
outcomes.

Appropriate solution for improving
DST and specialised testing at the NRL
(modular containment model)

J Semuto Ngabonziza' ', Kigali, Rwanda.
e-mail: cldsemuto@gmail.com

Early, rapid, and accurate diagnosis of tuberculosis (TB)
is the cornerstone for TB management and control,
complete DST is essential to achieve treatment success
and complete cure. In Rwanda, universal access to DST
has been achieved through countrywide implementation

of Xpert MTB/RIF assay that substantially reduced the
diagnostic delay; therefore shortening the time to initi-
ate appropriate treatment. However, some category of
patients including those detected with rifampicin resis-
tant TB and re treatment require complete DST profiles
for their optimal management, which require prior cul-
ture. While other specialized TB testing, such as whole
genome sequencing, will first required culture and inac-
tivation before further molecular steps. Since 2014, the
NRL Rwanda has been utilizing a furnished modular
containment laboratory as a rapid and effective solution
for ensuring adequate infrastructure. The success, chal-
lenges, and solutions for improving DST and specialized
testing using this modular laboratory will be discussed
in detail during the presentation.

Use of minimal inhibitory concentration
(MIC) to redefine anti-TB drugs dosing
strategy

D Cirillo® 'San Raffaele Scientific Institute (HSR), Milan,
Italy. e-mail: cirillo.daniela@hsr.it

Drugs susceptibility testing (DST) is critical to provide
data for a proper therapy or to confirm the susceptibility
to a started treatment. Routine DST is performed at a
“Critical Concentration” upon which strains are classi-
fied as “sensitive” or “resistant”. For drugs such as rifam-
picin, isoniazid, fluoroquinolones and injectable agents,
this classification does not always reflect the clinical
outcome or correlates with the presence of molecular
determinants of resistance. Testing the MIC represents
a better strategy to align phenotypic tests to mutations
conferring resistance. MIC identification has the advan-
tage of providing a range of values as presumptive indi-
cation of sensitivity to the drugs (i.e. the lower the MIC,
the higher the chances that the plasmatic concentration
is sufficient to inhibit bacterial growth). Although com-
mercial plates exist, MIC testing has not been fully stan-
dardized yet. International regulators such as EUCAST
are working toward protocol standardization to define
MIC distributions of new drugs.
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SP-11-B2 Making the switch: country-
level experience with programmatic or
OR implementation of fully oral, shorter
DR-TB regimens

Collaboration of national tuberculosis
programmes and implementing partners on
research planning and oversight: experience
in Ukraine

N Lytvynenko! 'The F.G. Yanovsky NAMSU National
Institute of Phthisiology and Pulmonology, Kyiv, Ukraine.
e-mail: dr.n.lytvynenko@gmail.com

An estimated 10,000 people develop RR-TB in the
Ukraine each year, and treatment success rates hover
around 51% (2015 cohort). In order to address these
poor outcomes — along with the significant burden of
fluoroquinolone resistance — the National TB Institute
began offering expanded access to new and repurposed
drugs through an operational research project. With the
2018 WHO recommendations supporting modified, all-
oral short course regimens implemented through op-
erational research, the National TB Institute expanded
this research project in partnership with MSF and the
National TB Program to offer an all-oral regimen in
Zhytomyr Oblast. This presentation will describe the
processes followed to expand operational research in the
country for all oral short regimens for RR-TB.

Successful cycles of implementation planning
in Uganda in response to rapid advances in
RR-/MDR-TB management

R Katuramu?® "Minsitry of Health, Kampala, Uganda.
e-mail: rkaturamu@gmail.com

505 cases of RR-/MDR-TB were started on treatment in
Uganda in 2018, with a treatment success rate of 64%
in the 2016 cohort. The National TB and Leprosy Con-
trol Program (N'TLP) has initiated its strategic planning
to enable rapid transition to the 2019 WHO guidelines,
with an implementation plan for a modified, fully oral
shorter MDR-TB regimen modeled on the introduction
of the standardized shorter regimen in March 2018 and
the roll out of bedaquiline from 2016. This presentation
will describe the key elements of success for timely, se-
quential country level adaptations in response to inno-
vations in MDR-TB treatment and subsequent norma-
tive guidance updates.

Building research capacity at the National
Center for Tuberculosis and Lung Diseases

in Georgia

N Tukvadze® 'National Center for Tuberculosis and Lung
Diseases, Thilisi, Georgia. e-mail: marikushane@yahoo.com

The capacity for conducting operational and clinical
research has been developed at the National Center for
TB and Lung Diseases in a step-wise approach since
2004. Research planning and oversight is now led by the
National Center for Tuberculosis and Lung Diseases, in
collaboration with National institutions and interna-
tional expertise. Professional development of research
staff and data analysis to translate findings into policy
and practice has led to a positive feedback loop of es-
sential resources to conduct further research, including
close monitoring of programmatic use of a fully oral
modified shorter regimen beginning in May 2019.

Building on national rollout of the shorter
regimen to implement WHO guidelines
and increase access to Group A drugs in
Democratic Republic of the Congo Republic
of Congo

M Kaswa' "National Tuberculosis Control Program,
Kinshasa, Congo, the Democratic Republic of the.
e-mail: meckkay2002@yahoo.fr

The Democratic Republic of Congo has scaled up pro-
grammatic management of DR-TB since 2007 and now
has an estimated 7,500 RR-/MDR-TB cases per year,
with 912 laboratory-confirmed cases and 854 cases
started on treatment in 2017. The country has imple-
mented the 2016 WHO shorter regimen, with over 825
patients started on the standardized shorter regimen
as of March 2019; similarly, bedaquiline is now avail-
able for all patients with MDR-TB drug intolerance or
resistance, including as a drug substitution within the
shorter regimen. While continuing to strengthen pro-
grammatic capacity to reduce diagnostic and treatment
gaps, the National TB Program is building upon their
experience in responding to WHO guideline updates in
order to provide modified, fully oral shorter RR-/MDR-
TB treatment regimens to eligible patients under opera-
tional research.

Programmatic nurse-led management
of fully oral, modified shorter regimens
in Northern Cape, South Africa

N Ndjeka' 'Drug-Resistant TB, TB & HIV, National
Tuberculosis Control Programme, Johannesburg, South
Africa. e-mail: Norbert.Ndjeka@health.gov.za

After programmatic implementation of the WHO rec-
ommended standardized shorter regimen in 2017, South
Africa introduced a modified, injectable free shorter
regimen for RR-/MDR-TB in July 2018. The Northern
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Cape Province, with experience using bedaquiline for
pre-XDR/XDR-TB since 2015, has placed over 80% of
RR/MDR-TB patients on shorter regimens by end 2018.
This session will describe the province’s experience with
modified shorter regimens; interim treatment outcomes
for the first cohort of patients at national and provincial
level; and the role of nurses in the management of RR-/
MDR-TB in the province’s strategy to provide patient-
centered, decentralized care.

SP-12-C4 Moving towards child-friendly
strategies for paediatric TB laboratory-
based diagnosis

Improving access to lab-based diagnosis
for children: experience from the Challenge
TB-funded paediatric TB project in India

A Kalra® 'FIND India, New Dehli, India.
e-mail: aakshi.kalra@finddx.org

The diagnosis of tuberculosis can be challenging in
children. In the large-scale implementation project in
10 major cities of India, GeneXpert testing was offered
on available samples (pulmonary/extrapulmonary) free
of cost, thereby paving way for better TB care. A high
throughput lab was established in each city and linked
to various providers in the public and private sector,
through rapid specimen transportation and electronic
reporting. For 94,415 presumptive paediatric TB cases
(Apr’14-Mar’18), a total of 6,270 (6.6%) TB patients
were detected, of which 545 (8.7%) were rifampicin
resistant. Overall detection rates on GeneXpert were
three-fold higher than smear microscopy. For 94% pa-
tients, results were reported within 24 hours of sample
receipt at lab. Project demonstrated the feasibility of
rolling out rapid & upfront GeneXpert testing for pre-
sumptive paediatric TB cases. The project is now being
scaled up by the National Programme in India.

Availability and accessibility of TB diagnostic
services for paediatric TB at the primary
healthcare level: a multicountry survey

E Wobudeya' "Makerere University, John Hopkins
University, Research Collaboration, Kampala, Uganda.
e-mail: ewobudeya@gmail.com

The TB-Speed project, funded by Unitaid and the 5%
initiative, includes an operational research to evaluate
impact of decentralizing childhood TB diagnosis at Pri-
mary Health Center (PHC) on case finding in six coun-
tries. At baseline, the project undertook a cross section-
al-survey to assess childhood TB diagnostic capacities
in 179 PHC facilities in 32 rural/semi-rural districts in

Cambodia, Cameroon, Cote d’Ivoire, Mozambique,
and Uganda. 83 (46.4%) PHCs diagnosed TB while 96
(53.6%) referred children to another level for diagno-
sis. Of 125 (69.8%) PHCs performing microbiological
samples collection only 12 (6.7%) specifically collected
paediatric samples (7 GA, 0 NPA, 8 induced sputum, 1
stool). 82 (45.8%) PHCs had onsite laboratory; 6 (3.3%)
had Xpert MTB/RIF available, 78 (43.6%) performed
smear microscopy. Childhood TB diagnostic capacity is
limited at PHC level in those high TB-burden countries,
specifically in terms of paediatric sample collection and
access to molecular testing for TB.

Using simple OneStep stool method for
rapid TB screening and diagnosis of children
at decentralised level, what is the impact?

E Klinkenberg' '"KNCV Tuberculosis Foundation,
The Hague, Netherlands.
e-mail: eveline.klinkenberg@kncvtbc.org

During last year’s Union meeting KNCV presented a
simple one step method for processing of stool for di-
agnosis of TB in children. This simple stool processing
method based on the Xpert technology uses the same
supplies and equipment as needed for Xpert sputum
processing. No additions are required and thus can be
done at every site were a GeneXpert is available. This
simple processing method will bring the diagnosis to
were sick children mostly present themselves, the low-
er level of the health system. KNCV is currently test-
ing the Simple One Step Stool (SOS) method alongside
routine diagnostics and result thereof will be presented.
Analysis will besides concordance between using stool
and routine practice, also focus on increasing access to
a diagnosis for children in line with the patient centered
care approach.

Optimisation of use of stool as a sample for
paediatric TB diagnosis

P Nabeta' 'FIND, Geneva, Switzerland.
e-mail: pamela.nabeta@finddx.org

FIND, in partnership with Rutgers State University
(Rutgers), University of Cape Town (UCT) and 42
Technology (42T), has developed a centrifuge-free stool
processing kit (SPK) that is compatible with rapid mo-
lecular assays, and could replace existing invasive sam-
pling methods required for diagnosing paediatric TB. Its
introduction, in conjunction with the WHO endorsed
Xpert MTB/RIF Ultra, will bring TB and drug resistant
TB diagnosis within reach of the 80% of children who
currently remain undiagnosed. Usability testing, optimi-
zation and analytical validation have been completed,
results of which will be presented. A comparative evalu-
ation of the SPK (FIND), One-Step (KNCV) and Su-
crose Flotation (TB-Speed) methods in a uniform, con-
trolled setting has been initiated. Data on performance,
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operational characteristics and costing will be collected,
analysed and compiled in a dossier for WHO review to-
wards potential policy recommendation.

Solving the TB diagnostic problem in
children: how far are we on the road to
decentralised, child-friendly testing?

N Heinrich' "Ludwig Maximilians University, Munich,
Germany. e-mail: heinrich@Irz.uni-muenchen.de

Sputum-based pathogen detection methods are difficult
to perform, and often miss TB, especially in small or
very ill children. WHO target product profiles call for
new tests that work with “child-friendly” samples. Al-
gorithms of screening and confirmatory tests are desir-
able if no single test fulfils the criteria. An overview of
the current test candidates, and their current state of de-
velopment will be provided, including the TAM-TB test.
The absence of a good reference standard diagnostic
poses a challenge for treatment, but also for validation
of new tests. Most children will only be diagnosed clini-
cally, with substantial uncertainty about true disease
status. New tests should confirm TB in more patients
from this group. The EDCTP — funded RaPaed TB study
evaluates several new candidate diagnostics in 1,000 sick
children, and requires rigorous case classification, based
on TB laboratory confirmation, exclusion of TB, or cas-
es without clear diagnostic certainty.

SP-13-C3 Unanswered questions about
how best to treat MDR-TB patients:
evidence from the endTB observational
study

Effectiveness of new WHO all-oral long
regimens

M Rich' 'Partners In Health, Natick, United States of
America. e-mail: mrich@pih.org

WHO has recently revised treatment guidelines for
MDR-TB treatment, radically revising the hierarchy
of MDR-TB drugs. Yet there is still very little evidence
about the effectiveness of MDR-TB regimens that are
designed according to this new hierarchy. The endTB
Observational Cohort is the largest prospective cohort
of patients treated with drugs that are prioritized in
the new WHO guidelines (e.g. bedaquiline, fluoroqui-
nolones, linezolid, clofazimine and cycloserine). In this
session, we will present treatment outcomes of endTB
patients who received regimens consistent with the latest
WHO guidelines, and attempt to extrapolate outcomes
as the WHO guidelines are adopted globally.

Safety of long-term use of linezolid in
MDR-TB treatment

M Bastard' 'Epicentre, Geneva, Switzerland.
e-mail: mathieu.bastard@geneva.msf.org

Linezolid is increasingly used for the treatment of
MDR-TB and is strongly recommended in the latest re-
vision of the WHO MDR-TB treatment guidelines. Li-
nezolid, however, can produce serious side effects such
as peripheral neuropathy, myelosuppression and optic
neuritis. The toxicity of long-term usage of linezolid, as
a part of multidrug regimens including other drugs with
overlapping toxicities, has not been well documented.
The vast majority of patients enrolled in the endTB Ob-
servational Study are receiving linezolid as part of treat-
ment for MDR-TB, providing a unique opportunity to
understand the long-term toxicity of the drug. In this
session, we will present data about the most common
toxicities observed in patients receiving linezolid for
MDR-TB treatment.

Prolongation and combination of
bedaquiline and delamanid

C Hewison' "Médecins Sans Frontieres (MSF), Paris,
France. e-mail: cathy.hewison@paris.msf.org

Two of the most important unanswered questions about
bedaquiline and delamanid are: (1) Can they be used in
combination with each other? (2) What is the optimal
duration of treatment? The combination of bedaquiline
and delamanid is increasingly being used at country lev-
el, for reasons of effectiveness and safety. This combina-
tion has been shown to be safe in the recent DELIBER-
ATE clinical trials, but there is limited data in field set-
tings. Likewise, bedaquiline and delamanid are routine-
ly used for more than 24 weeks in the field, even though
current WHO guidelines recommend a maximum of 24
weeks. In this session, we will present safety data from
the endTB Observational Study, which includes the larg-
est number of patients treated with bedaquiline and
delamanid combination under programmatic or trial
conditions. Data about combined use and extension for
more than 24 weeks will be presented.

Final outcomes of patients in the endTB
observational cohort

M Franke' "Harvard Medical School, Boston, United States
of America. e-mail: molly_franke@hms.harvard.edu

Many of the patients in the end TB Observational Study,
particularly in the initial stage, were infected with highly
resistant strains of TB and had received multiple courses
of treatment with second-line TB drugs. Co-infection
like HIV, hepatitis B/C, and co-morbidities like malnu-
trition and diabetes, were also very common. Culture
conversion at six months has been encouraging, but due
to the highly complex nature of the patient population,
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a high rate of late treatment failure or death, specifically
reconversion to positive after initial culture conversion,
could be expected. In this session, we will present final
outcomes of over 1,000 patients treated with bedaqui-
line or delamanid, and analyze factors associated with
poor outcome.

Lessons learnt from the endTB observational
study

U Khan' 'Interactive Research & Development, Dubai,
United Arab Emirates. e-mail: uzma.khan@ird.global

The endTB Observational Study is the largest multi-
country prospective study of patients receiving beda-
quiline or delamanid for MDR-TB under programmatic
conditions. Patients are treated according to national
protocols, consent to have their data analyzed in the
study, and are followed closely for treatment response
and adverse events. During implementation of the
endTB Observational Study, many barriers needed to
be overcome, such as importation of drugs, clinical ca-
pacity building, and data collection and cleaning. Many
important lessons have been learnt that are directly
applicable to the introduction of other new drugs and
treatments for other diseases.

SP-14-C1 Sharpening our focus: treating
recent TB infection in healthcare workers
in TB-endemic countries

The epidemiology of TB in healthcare
workers in high-incidence countries

S Adams? 'University of Cape Town, Cape Town, South
Africa. e-mail: shahieda.adams@uct.ac.za

Dr. Adams will speak about the importance of focusing
on identifying and treating latent tuberculosis infection
in high risk populations such as HCWs. There is limited
data on the epidemiology of TB in HCWs in high-inci-
dence countries. Work by Dr. Adams and colleagues has
demonstrated that the annual rate of tuberculosis infec-
tion in South African healthcare workers is very high,
irrespective of the testing method used, and may be ex-
plained by occupational exposure, as the rate was con-
siderably higher than non-healthcare workers from the
same community. Dr. Adams will discuss the optimal
approach to TB screening in HCWs in high-incidence
countries.

The timetable of TB disease

M Behr! "McGill International TB Centre, Montreal,
Canada. e-mail: marcel.behr@mcgill.ca

Multiple longitudinal epidemiological studies from the
pre-antibiotic era show that the vast majority of TB
disease manifests soon after infection, with disease fol-
lowing remote infection being rarer. These include natu-
ral history studies, the control arm of Isoniazid trials,
the MRC trial of BCG vaccination in the UK and the
household contacts of TB patients randomized to home
treatment in Madras. This appreciation of the natu-
ral history of infection and disease should be useful in
strategizing preventive efforts, including identifying and
intervening on incident TB infection in healthcare work-
ers. Furthermore, if TB infection is not lifelong (i.e.
spontaneous clearance of infection occurs), then people
with longstanding tuberculin reactivity may not be per-
sistently infected at the time of a new exposure. The lat-
ter has implications for the prevention of TB disease in
individuals with a recent exposure to active TB, depend-
ing on whether tuberculous infection confers transient
or sustained protection against disease.

Is latent TB infection more harmful or helpful
to the host?

E Nardell' 'Brigham and Women'’s Hospital, Boston,
United States of America. e-mail: enardell@gmail.com

Although there is little direct evidence that treating la-
tent infection lessens the limited protection it affords the
host, fear of loss of protection has been raised as a ratio-
nale not to treat latency. Dr. Nardell will make the case
that the protection of LTBI is unlikely to be lost, given
the long-term protection of BCG vaccine, a self-limited
mycobacterial infection, and the protection of a recently
developed killed mycobacterial vaccine.

HCW TB screening: needs and challenges
H van der Westhuizen'

Healthcare workers have at least a two-fold higher risk
of developing TB and six-fold higher risk of develop-
ing drug-resistant TB, in comparison to the populations
they serve. Although TB is recognized as an occupation-
al disease, occupational health systems in TB-endemic
countries are absent or weak and thus TB screening,
even for active TB disease is rarely performed. Dr. van
der Westhuizen will discuss the needs and challenges re-
lated to healthcare worker TB screening for active and
latent TB from the perspectives of healthcare workers in
a high incidence country.
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Experiences with LTBI screening of HCWs in
an Indian referral hospital

D Christopher! 'Christian Medical College, Vellore, India.
e-mail: djchris@cmcvellore.ac.in

India ranks first among all countries in terms of the bur-
den of TB, and HCWs in India are exposed to TB on a
regular basis. Paradoxically, in India and other high bur-
den countries, HCW screening and protection against
TB transmission are lacking. Among HCWs, nurses
spend more time in contact with infectious TB patients,
and are at high risk for acquisition of TB infection and
disease. A systematic review showed that LTBI preva-
lence among nurses ranged from 43% to 87%, and in
almost all studies, LTBI prevalence in nurses was 1.3%
to 35.6% higher than in other HCWs. Therefore, our
initial studies were centered around screening nursing
students and we have devised a pragmatic policy for pro-
phylaxis. More recently, we have also screened medical
students. Our experiences in studying TB risk in HCWs,
particularly young health care trainees, offering LTBI
prophylaxis and developing hospital infection control
strategies will be discussed.

SP-15-B8 Tobacco control interventions
should be implemented in TB control
programmes

Association between exposure to tobacco
smoke and tuberculosis

C Chiang' 'The Union, Taipei, Taiwan.
e-mail: cychiang@theunion.org

Smoking is associated with an increased risk of active
tuberculosis (TB) and latent TB infection (LTBI). Pas-
sive exposure to tobacco smoke has been reported to
be associated with both active tuberculosis and LTBI.
Smoking has been reported to be significantly associated
with delay in TB diagnosis and treatment, positive smear
and cavitary pulmonary TB. Studies have reported that
smoking is associated with delayed sputum conversion,
unfavourable treatment outcome of TB, recurrent TB.
To strengthen early diagnosis of TB and enhance ef-
fective TB treatment, tobacco cessation and smoking
awareness program should be integrated into TB con-
trol, smokefree health facilities must be established and
health care workers must be engaged and trained in pro-
viding tobacco control services.

How effective is the systemic integration

of smoking cessation into TB control
programmes in creating smoke-free
environments?: a pilot study in an urban
setting in the Philippines

A Ohkado? 'Research Institute of Tuberculosis (RIT),
Japan Anti-Tuberculosis Association (JATA), Tokyo, Japan.
e-mail: ohkadoa@jata.or.jp

We conducted a prospective observational study, where-
by an intervention group comprised of people with
tuberculosis (TB) receiving the modified ABC Smok-
ing Cessation approach, and a control group of people
with TB receiving only regular health education, at se-
lected health centers in Manila City. We also conducted
a series of focus group discussions (FGDs) to explore
perceptions of quitting smoking. We enrolled in 1,145
and 1,028 people with TB as an intervention and a con-
trol group, respectively. Both smoking and the second-
hand-smoking (SHS) rates at the 6th & 12th month of
TB treatment were lower in the intervention group than
those in the control group. The TB treatment success
rate in the intervention group was significantly higher
than that in the control group (P<0.001). FGDs indicat-
ed that the experience of being diagnosed with TB did
prompt many to either reduce the number of cigarettes
or to quit temporarily.

Cross-country comparison of awareness of
TB and smoking

G Fong! "University of Waterloo, Ontario, Canada.
e-mail: geoffrey.fong@uwaterloo.ca

This presentation describes findings from 20+ Inter-
national Tobacco Control Project countries on smok-
ers” awareness of harms of smoking and secondhand
smoke (SHS) on lung health. Smokers were most aware
that smoking causes lung cancer, but some countries
were lower (e.g.,80% in China) than others (e.g., 99%
in France). Interestingly, awareness that smoking causes
TB was greater among smokers in India and Kenya
(both 71%), than in 5 EU countries (e.g., Germany 42%,
Spain 56%). Awareness that smoking causes emphyse-
ma ranged from 85-90% in Canada, US, and Australia)
to 69% Hungary and 76% China. Awareness that SHS
causes lung cancer was lowest of all but varied across
countries (e.g., 91% Mexico and 81% Brazil vs. 65%
Greece and 56% the Netherlands). Low awareness that
smoking causes TB and other lung diseases points to the
need to raise public awareness, especially, and surpris-
ingly, in many high-income countries.
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National framework on joint TB-Tobacco
collaborative activities: an experience from
India

L Swasticharan® "Ministry of Health and Family Welfare,
Govt. of India, New Delhi, India.
e-mail: swasticharan.|@nic.in

Exposure to tobacco smoke increases risk of developing
TB by 2.5 times; risk of relapse by 3 times; and increases
tuberculosis mortality and resistance to anti—tubercular
drugs by 4 times. National Framework for Joint TB-
Tobacco Collaborative Activities was developed in 2017
and officially launched in eight states in August 2018.
India is the first country in SEA region to develop such
Framework. This aims to reduce the burden of co-mor-
bidity thorough collaborative activities between two na-
tional programmes viz. Revised National Tuberculosis
Control Programme (RNTCP) and National Tobacco
Control Programme (NTCP). Joint coordination mech-
anism at national, state, district levels with collaborative
functional activities at all levels is the key to success The
implementation includes ‘Brief Advice’ for tobacco ces-
sation in RNTCP and similarly screening of active “TB
symptoms complex’ among registered tobacco users in
NTCP and digital linkage between National Tobacco
Quitline/m-cessation programme and TB missed call
initiative.

Approaches to integrate TB and tobacco
control health messaging

R Perl® 'Vital Strategies, New York, United States of
America. e-mail: rperl@vitalstrategies.org

Vital Strategies collaborated with the Ministry of
Health and Family Welfare, Government of India, in the
message testing, development and implementation of
a national mass media campaign called “TB Cough”,
which was globally the first ever campaign that linked
TB and Tobacco, and graphically depicted how smoking
and second-hand smoke exposure increases the risk of
TB and dying from it. This session will present the ap-
proaches towards integrating messaging around TB and
Tobacco Control using population level communication
channels of mass media complemented with social and
earned media.

SP-16-C1 Fulfilling Commitments from
the UN High Level Meeting on
Tuberculosis: Programmatic Strategies
for Taking Tuberculosis Preventive
Treatment to Scale

Global TB Preventive Treatment (TPT)
Updates

A Kanchar! "WHO, Geneva, Switzerland.
e-mail: kanchara@who.int

Following the release of the updated 2018 WHO La-
tent tuberculosis infection guidelines for Programmatic
Management, global TB preventive treatment (TPT)
targets were set as part of the UN High Level Meeting
on TB held in New York in September 2018. Nations are
now working to set national targets and accountability
frameworks, as well as they are working with key part-
ners and funders to rapidly scale up TB preventive treat-
ment. This presentation will review the global landscape
for TPT implementation as well as share an overview of
several global initiatives currently underway.

Approaches and Lessons from Early
Implementation and Scale-up of TPT for
People Living with HIV and Child Contacts
in Uganda

S Muchuro' 'Uganda National TB and Leprosy

Programme (NTLP), Kampala, Uganda.
e-mail: smuchuro@defeat-tb.urc-chs.com

Uganda’s TB/HIV co-infection rate is 40%. The country
has low TPT coverage of 2% and 17% among PLHIV
and child contacts, respectively, and low completion
rates (27%). Integration of TPT into HIV surge activi-
ties, pairing of INH with pyridoxine and antiretroviral
therapy (ART), continuous quality improvement, and
increased accountability through a weekly reporting
contributed to a quadrupling of enrollments among new
PLHIV from 20,820 in Jan-Dec 2018 to 21,742 in Jan-
Mar 2019, and from 17% to 35% among child contacts
over the same period. Improved coordination between
the MoH and national warehouses, prioritization of
clinics for the limited isoniazid, web-based monitor-
ing of clinic stock levels and ordering of isoniazid and
pyridoxine contributed to a improvement in comple-
tion rates from 27% in 2017 to 67% in 2018. However,
improvements in contact screening, family targeted be-
havior change communication, and community-based
approaches to TPT are required to improve coverage
among the child contacts.
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Programmatic Implementation of TB
Preventive Treatment (TPT) in Child Contacts
<5 Years in Rwanda

P Migambi' '"Tuberculosis & other Respiratory
Communicable Disease Division, Institut of

HIV/AIDS Disease Prevention Control, Rwanda

Biomedical Center(RBC), Kigali, Rwanda.

e-mail: patrick.migambi@rbc.gov.rw

Management of latent tuberculosis infection (LTBI) is
one of the globally recommended key interventions to
end TB. Rwanda has over 10 years of experience im-
plementing LTBI management among child contacts
less than 5 years of age. The number of child contacts
screened increased from 89% in 2014 to 98% in 2018.
Over the last five years, 94% of child contacts were
screened and among them presumptive TB rate was
12% and 12% of these were diagnosed with TB. Seven-
ty-three percent of eligible child contacts initiated TPT.
The completion rate was 98% on average over the same
period. The good uptake of IPT over the years was due
to integration of screening in Integrated management of
childhood illness (IMCI) and use of community health
workers for contact tracing and follow up. Further effort
is needed to increase the initiation of IPT among eligible

children.

Scaling up TB Preventive Treatment (TPT) in
South Africa: “Claiming our Former Glory”

H Mabuza' 'Centers for Disease Control and Prevention,
Johannesburg, South Africa. e-mail: ysf2@cdc.gov

South Africa accounts for the largest proportion of pa-
tients initiated on TPT globally (~45%). While South
Africa is the largest contributor to global TPT numbers
(in the form of IPT, or isoniazid preventive therapy),
challenges of national coverage remain. Only ~38% of
eligible newly diagnosed people living with HIV (PL-
HIV) received IPT. In order to understand challenges
with IPT uptake among PLHIV, stakeholders convened
a TPT consultative round table discussion in 2017,
bringing together PEPFAR funded implementing part-
ners. A national TPT circular was developed to address
and clarify some confusion around TPT and it was dis-
seminated at a national TB/HIV stakeholder’s meeting,.
CDC then introduced a Quality Improvement project
to scale up TPT in select high burden districts and high
volume facilities, resulting in an increase in weekly IPT
initiations from ~700 to ~5000 in nine months.

Scaling up TB Preventive Treatment Beyond
People Living with HIV (PLHIV) and Child
Contacts in India: Roadmap and Challenges

K Sachdeva' 1, Delhi, India. e-mail: ddgtb@rntcp.org

India has the highest burden of LTBI globally, with near-
ly 40 per cent of the Indian population having LTBI. The
programme is expanding the eligible population from
PLHIV and child contacts of pulmonary TB patients
as per new WHO recommendations, which would fur-
ther increase the target population multi-fold. The sheer
magnitude of the numbers offers challenges in capacity
building for the programme and acceptability among the
beneficiaries. India has committed to achieving the UN
High level meeting targets for TPT, with a commitment
of nearly 7 million rupees between 2018-2022. India’s
plan for scaling up LTBI would offer good learning ex-
perience for all countries.

SP-17-A2 The way forward for TB
vaccines

Advances and novel concepts in preclinical
and early dinical development of new TB
vaccines

D Lewinsohn' 'Stop TB Partnership Working Group on
New TB Vaccines, Portland, United States of America.
e-mail: lewinsod@ohsu.edu

Recent research has highlighted the potential for vac-
cines to prevent or eliminate TB infection or disease.
This talk explores cutting-edge research in pre-clini-
cal development of new TB vaccines, with a focus on
novel vaccination strategies. This will include insights
provided by vaccination with rhesus cytomegalovirus
(rhCMV), intravenous BCG, and mucosal vaccination.
Novel concepts for antigenic targets, mechanisms of ac-
tion, and routes of delivery will be discussed.

The potential impact of new and repurposed
TB vaccines

R Harris! 'LSHTM, London, United Kingdom.
e-mail: rebecca.harris@Ishtm.ac.uk

Following on from recent phase IIB efficacy results, this
talk will explore the epidemiological impact and cost-
effectiveness that could be expected with current late-
stage candidates in different epidemiological settings.
Using available mathematical modelling evidence, con-
sideration will be given to informing design of phase III
clinical trials and future implementation, by an explora-
tion of which characteristics could be most impactful,
and which populations should be vaccinated to maxi-
mise population-level impact.
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The role of multisector partnerships in TB
vaccine development

B Kana' 'University of the Witwatersrand, Johannesburg,
South Africa. e-mail: Bavesh.Kana@nhls.ac.za

Successful vaccine development involves a multitude of
stakeholders, including vaccine developers, researchers,
cross-product bodies, civil society, advocates, affected
communities/patients, funders and many more. This
talk will explore the involvement of these stakeholders
in the development and implementation of new and re-
purposed TB vaccines, and how each stakeholder group
can contribute to more effective cross-sector partner-
ships as we scale-up efforts to develop vaccines for TB.
Roll out of adolescent/adult vaccines will bring unique
challenges, so consideration will be given to how the
field can prepare to ensure rapid and equitable access
once candidates are successful in clinical trials.

Response from CS

B Kumar?! 'Global Coalition of TB Activists, New Dehli,
India. e-mail: blessi.k@gmail.com

An informed and engaged civil society is essential to the
successful development and implementation of new vac-
cines. Civil society and affected communities should be
involved in research and development from early stage
and preclinical research through to clinical trials and
eventual uptake of new TB vaccines once licensed. The
speaker will provide a civil society response and perspec-
tive on the preceding presentations, and on the role of
new TB vaccines in global efforts to end TB.

SP-18-B2 Reducing deaths from
tuberculous meningitis

Improving the diagnosis of tuberculous
meningitis
K Sharma' "Postgraduate Institute of Medical Education

and Research, Chandigarh, Chandigarh, India.
e-mail: sharmakusum9@yahoo.co.in

The diagnosis of tuberculous meningitis (TBM) is dif-
ficult and poses a significant challenge to physicians
worldwide. Delay in effective treatment results in signifi-
cant morbidity and mortality. Conventional diagnostic
armamentarium like microscopy and culture has a limit-
ed role due to low sensitivity and prolonged turnaround
time in clinically relevant time frame. The diagnostic
challenge for microbiologists is the paucibacilliary na-
ture of the disease and the low volumes of CSF available
in real life clinical settings. Timely and accurate diagno-
sis, along with information about susceptibility of drugs

with good CSF penetration is needed for the initiation
of appropriate therapy in TBM patients. I will discuss
the limitations of current technologies and the role of
upcoming molecular methods, including nucleic acid
amplification techniques, XpertMTB/RIF, Xpert Ultra,
Line probe assays, LAMP, HRM ,newer DST platforms
and whole genome sequencing.

Optimising anti-tuberculosis drug treatment
of tuberculous meningitis

H Alsdurf! "McGill University, Montreal, Canada.
e-mail: hannah.alsdurf@mail.mcgill.ca

The current treatment regimen for tuberculous men-
ingitis (TBM) recommended by the WHO is based on
data from, and just follows, the treatment of Pulmonary
TB. But treatment is challenging because the drugs must
cross the barrier into central nervous system and only
free fraction of the drug can cross the barrier. Some
anti-TB drugs including rifampicin - a key drug for TB
- penetrate poorly. The optimal chemotherapy regimen
needs to be defined. In the last ten years, effort has been
made to explore how we can optimize the use of old and
new anti-TB drugs, such as using high dose rifampicin,
quinolones, linezolid and isoniazid. This is included for
specific patient groups like HIV co-infection and chil-
dren. Optimal research strategies are needed towards
better treatment of this devastating disease.

Adjunctive therapy for tuberculous
meningitis
G Thwaites!

Reducing deaths for tuberculous meningitis (TBM) re-
quires the bacteria to be killed quickly, but the intra-
cerebral inflammatory response also needs to be con-
trolled. Adjunctive corticosteroids have been used for
many years, with good evidence that they reduce deaths
in HIV-uninfected individuals. However, corticosteroids
do not work for all patients. There is little evidence they
benefit HIV-infected individuals with TBM and other
drugs may be more targeted and effective. The list of
alternative adjunctive agents that may reduce deaths is
growing. They include aspirin, thalidomide, and other
biological agents that inhibit tumour necrosis factor
(TNF). I will review the current evidence surrounding
corticosteroids and the likely future for other agents.
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The complications of tuberculous meningitis:
their spectrum, basis, and effect upon
outcome

U Misra' 'Sanjay Ghandi Post Graduate Institute,
Lucknow, India. e-mail: drukmisra@gmail.com

The complications of tuberculous meningitis (TBM)
include raised intracranial pressure, stroke, paradoxical
worsening, hyponatremia, status epilepticus and drug
induced hepatitis. These complications occur at different
time points and often worsen the outcome of patients.
Stroke is attributed to vasculitis mechanical stretching
of vessels, compression by basal exudates. Associated
cerebral salt wasting (CSW) and hyponatraemia can
also result in cerebral hypoperfusion. Raised intracrani-
al pressure is attributed to multiple etiologies such as tu-
berculoma, infarction, hydrocephalus and brain edema,
which it is best managed by External ventricular drain-
age or ventriculo-peritoneal shunt. Osmotic diuretics
are of limited and temporizing value. It is important to
anticipate and manage these complications appropri-
ately to reduce the mortality and morbidity.

The pathogenesis and management of
HIV-1-associated tuberculous meningitis

R Wilkinson? 'Institute of Infectious Disease and
Molecular Medicine, , South Africa.
e-mail: Robert.Wilkinson@crick.ac.uk

In patients who are co-infected with HIV 1, TBM is one
of the commonest forms of meningitis and can have a
mortality approaching 50%. The clinical, radiographic
and laboratory features exhibit differences those found
in HIV-1 infected persons. In particular paradoxical de-
terioration may be particularly severe (TBM-IRIS) in the
context of otherwise life-saving combined anti tubercu-
lar and antiretroviral therapies. Observational analyses
implicate inflammasome activation and neutrophils as
detrimental inflammatory mechanisms contributing
to morbidity and mortality. Via drug interaction and
shared side-effects, antiretroviral therapy may also com-
plicate the antibiotic treatment of TBM: itself recog-
nised to be suboptimal. The role of the commonly used
adjunctive anti-inflammatory therapies (corticosteroids,
aspirin and thalidomide) is less well-defined in HIV-1
co-infected patients. This presentation will review these
features and recent research and give pointers to how the
mortality and morbidity might be decreased in this dif-
ficult set of circumstances.

SP-19-B7 Asthma: an emerging threat to
health across the life course

Asthma in African children: the South
African perspective

R Masekela® "University of AberystwythKwaZulu Natal,
Durban, South Africa. e-mail: masekelar@ukzn.ac.za

This talk will review of the burden of asthma and driv-
ers of poor asthma control in South African children.
The current gaps in the literature with regards to asthma
in LMICs and the relationship between asthma and al-
lergies in that context. A description of an ongoing pan
African school-based study into asthma control.

Bronchiolitis and asthma: emerging links

J Grigg' 'Queen Mary University of London, London,
United Kingdom. e-mail: j.grigg@gmul.ac.uk

Bronchiolitis is a major cause of respiratory morbidity.
It is also followed by persistent respiratory symptoms in
many infants. This presentation will review the evidence
for the link between bronchiolitis and the subsequent
development of school age asthma. It will review both
epidemiological data and mechanistic data - and evi-
dence from therapies that reduce the risk of RSV bron-
chiolitis infection in infancy.

SP-20-B4 Therapeutic TB trials in children:
improving knowledge and access

Evidence-based dosing of first-line drugs for
African and Indian children: data from SHINE

H Mcllleron?® "Univesrity of Cape Town, Cape Town, South
Africa. e-mail: helen.mcilleron@uct.ac.za

Most paediatric tuberculosis is paucibacillary. Evidence
for tuberculosis treatment in children is largely extrap-
olated from adult studies. Trials in adults with smear-
negative disease suggest that treatment can remain ef-
fective if shortened from 6 to 4 months. New fixed-dose
combinations for TB treatment in children have been
introduced, enabling revised dosing recommended by
WHO, although the safety of exposure to higher drug
concentrations has not been assessed in large paediat-
ric studies. SHINE is a multicentre, open-label, paral-
lel group, non-inferiority, randomised controlled 2-arm
trial comparing a 4-month treatment regimen to the
standard 6-month regimen using revised WHO paediat-
ric anti-tuberculosis drug doses in children. We enrolled
1,200 African and Indian HIV-infected and uninfected
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children below 16 years with non-severe TB. Intensive
sampling was completed in 60 children and pharma-
cokinetics of rifampicin, isoniazid and pyrazinamide
characterized using noncompartmental analysis using
AUC24 as primary measure. These findings have signifi-
cant implications for evidence-based dosing in children.

Optimising rifampicin exposure in children
towards treatment shortening and treatment
of severe disease: OptiRif Kids trial

A Garcia-Prats’ 'Desmond Tutu TB Centre, Stellenbosch
University, Cape Town, South Africa.
e-mail: garciaprats@sun.ac.za

For equivalent rifampicin dosages, children typically re-
quire approximately twice the mg/kg body weight dos-
age to reach serum concentrations equivalent to those of
adults. Adult data ndicate that higher doses of 35 mg/kg
of rifampicin are safe, well tolerated, and have increased
antimycobacterial activity. Increased rifampicin doses
may also be beneficial in children with severe forms of
tuberculosis. We aimed to establish the dose and safety
of rifampicin in children required to match rifampicin
exposure targets in adults of 35 mg/kg dose over 15 days.
Multiple dosing cohorts were evaluated until target ri-
fampicin exposures were achieved during 15 days during
the intensive phase of treatment. Incremental dose es-
calation was completed in each cohort, and single-dose
within-cohort dose escalation. 60 children in 3 dosing
cohorts were enrolled. Data for all dosing cohorts are
reported here, including Day 1-14 60 mg/kg rifampicin
(9 weight bands), and Day 15 75 mg/kg (9 weight bands).

Site of disease pharmacokinetics in children
with complicated intrathoracic TB

E Lopez Varela' 'IS Global, Barcelona, Spain.
e-mail: elisa.lopez@isglobal.org

For successful treatment of TB, drugs used need to reach
their molecular targets at the site of disease at adequate
concentrations. Little is known regarding the pharma-
cokinetics of antituberculosis drugs at the site of dis-
ease in children, including tissue penetration in lung.
The aim of this proof-of-concept study was to charac-
terize drug concentrations at the site of disease for ri-
fampicin, isoniazid in children with intrathoracic TB,
and compare drug concentrations to those in plasma.
We evaluated drug concentrations in broncho-alveolar
lavage (BAL) and in intra-thoracic lymph node tissue in
20 children with complicated intrathoracic TB undergo-
ing bronchoscopy or transthoracic surgical lymph node
decompression in Cape Town, South Africa.Intensive
plasma sampling was completed; samples were analysed
using standard liquid chromatography tandem-mass
spectrometry. Lymph tissue was analysed using LC/MS-
MS, laser capture microdissection or matrix-assisted la-
ser desorption/ionization mass spectrometry.

Optimising therapeutic approaches in
children with malnutrition and implications
for clinical trial design

R Savic! "UCSF, San Francisco, United States of America.
e-mail: rada.savic@ucsf.edu

Malnourished and young children are vulnerable to se-
vere tuberculosis and poor treatment response. Current
WHO dosing guidelines are based on weight, and does
not account for age and nutritional status, which may
lead to systematic under-dosing and worse outcomes in
most vulnerable children. We quantified the population
impact of current WHO guidelines for drug-susceptible
tuberculosis in children in the 20 countries with highest
disease burden and high malnutrition rates, using an in-
tegrated model which links country-specific individual-
level demographic data to pharmacokinetic, outcome,
and epidemiological models. We estimated that 11-55%
of all children (n=374,810) and >70% of underweight
children (n=103,215) were underdosed with WHO dos-
ing. A simple change in dosing procedure to include
age and nutritional status would equalized outcomes
by nutritional status and save at least 1/3 of all children
with unfavourable treatment outcomes. This approach
requires no additional measurements or new drug for-
mulations and could be implemented immediately.

From clinical trial data to improving
drug formulations required in the field:
experiences from PADO, GAP-f

M Penazzato! 'World Health Organization, Geneva,
Switzerland. e-mail: penazzatom@who.int

For TB, clinical evidence is lacking to define appropri-
ate paediatric doses, paediatric formulations do not ex-
ist for most drugs and time to market lags compared to
adults. Key challenges that hamper rapid development
and introduction of optimal paediatric formulations
include market fragmentation, lack of child-friendly
TB formulations, complexity and cost of the projects,
internal prioritization within companies, lack of mar-
ket incentives/small markets, and difficult and slow
market uptake. TB PADO builds on HIV PADO, which
identified key priority products since 2013 to ensure a
consistent clear message to manufacturers regarding
needs through collaborative and coordinated action: TB
PADO prioritizes based on current and expected WHO
guidelines and provide a vision for policy change, pro-
viding guidance on product development to industry.
GAP-f is a collaboration platform that promotes fast-
er, more efficient and focused approaches to paediatric
clinical and formulation development and introduction
leveraging public and private investments.
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SP-21-B1 Early scale-up and evaluation of
TB case finding and systematic screening
using digital chest radiography and
computer-aided diagnosis in Africa and
Asia

An overview of automated reading
software for CXR: products, approaches
and evaluation results

J Creswell' 'Stop TB Partnership, Geneva, Switzerland.
e-mail: jacobc@stoptb.org

Currently, only one automated CXR reading software
(CAD4TB) is commercially available and evaluated in
peer reviewed literature. However, many new products
are being introduced and need evaluation before they
can be used by implementers. Using chest x-rays col-
lected through different case finding approaches from
TB REACH projects across Asia and Africa, we pres-
ent the results of multiple automated reading software
packages including Qure.ai and Lunit using different TB
screening and testing approaches. We tested the differ-
ent software packages against both bacteriological and
human reference standards. We present the differences
across the a number of products now available, how
they can become more user friendly, and discuss some
thinking on new developments in the Al field for reading

CXR.

Intensified TB case finding in primary care in
Blantyre, Malawi using computer-aided chest
X-ray detection

P MacPherson? 'Liverpool School of Tropical Medicine,
Liverpool, United Kingdom.
e-mail: peter.macpherson@Istmed.ac.uk

Adults attending primary care in sub-Saharan Africa
have a high prevalence of TB symptoms. Current spu-
tum-based screening approaches are impractical and
unaffordable for health systems, and result in long treat-
ment delays, high out-of-pocket costs and missed op-
portunities for treatment. The PROSPECT Study being
conducted in Blantyre, Malawi is a three-arm pragmatic
randomised trial investigating the cost-effectiveness of
intensified TB screening using computer-aided chest x-
ray detection (TB-CAD). From 15th November 2018,
all adult clinic attenders with an acute illness have been
screened for TB symptoms and if eligible, randomly
allocated to trial interventions. Here we report on the
prevalence of TB symptoms among acute adult clinic at-
tenders, patterns of abnormalities on chest x-ray identi-
fied through TB-CAD screening and compared to radi-
ologist reference read, and comparison of patient costs
incurred by participants receiving TB-CAD and stan-
dard sputum-based interventions.

Computer-aided interpretation of digital
chest X-rays in Vukuzazi, a population-based
survey of HIV, TB and diabetes in rural
KwaZulu-Natal

E Wong' 'African Health Research Institute, Durban,
South Africa. e-mail: emily.wong@ahri.org

KwaZulu-Natal is in the midst of three intersecting epi-
demics -- HIV, tuberculosis and non-communicable dis-
eases. In the uMkhanyakude district in Northern Kwa-
Zulu-Natal, the Africa Health Research Institute has
been undertaking demographic and HIV surveillance in
a population of approximately 120,000 individuals for
over 15 years. In May 2018, in an effort to better under-
stand the intersection of communicable and non-com-
municable diseases in our population and to establish a
platform for interventional studies, we launched Vuku-
zazi, a population survey that offers community-based
screening for HIV, TB, diabetes to all individuals over
15 years and old. In the TB screening algorithm, pres-
ence of symptoms and computer-aided interpretations
of digital chest x-rays are used to identify individuals
for sputum M.tb testing. Here we report on the use of
CADA4TB in the TB screening algorithm of Vukuzazi.

Utility of CADATB in mobile surveillance
vans in Nigeria fills necessary gap in national
TB programme

R Eneogu’ 'KNCV TB Foundation Nigeria, Abuja, Nigeria.
e-mail: reneogu@usaid.gov

In Nigeria, where according to the WHO Global Tu-
berculosis Program, it is estimated that the TB treat-
ment coverage in 2017 is 24% (95% CI: 23-38%), the
mobile TB surveillance vans provide one of the few al-
ternatives to the patient-initiated pathway surveillance
and targeted screening to capture TB from the general
population. We report on the number needed to screen
by age, gender and setting, the operating costs per TB
patient identified and the geographical differences in the
cascade of subjects attending community TB screening
using CAD4TB and reported symptoms to identify pre-
sumptive TB cases that are then tested with GeneXpert
machines. We also evaluate the contribution of mobile
vans to validating sub-national TB prevalence estima-
tion.

Roundtable discussion: lessons learned in the
early scale-up of digital chest X-ray plus CAD

L Corbett!

Speakers together with implementers with practical
experience of using digital chest X ray plus computer-
aided detection in Asia (Pakistan and India) - and Africa
(National TB Programme, Malawi and Kenya) will dis-
cuss key lessons learnt and challenges. This will include
mobile reporting technologies, and the need for expert
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readers alongside CAD as well as the practical chal-
lenges of implementing radiology in resource limited
settings with little existing radiological infrastructure
and training.

SP-22-C8 Taking TB diagnostics to the
fields: improving access by extending
advanced point-of-care (PoC) testing to
rural communities

Reviewing the diagnostic outreach to rural
populations: How are we doing and where
do we go from here?

M Pai' "McGill International TB Centre, Montreal, Canada.
e-mail: madhukar.pai@mcgill.ca

This presentation will discuss various efforts to improve
TB diagnostics at the point of care in decentralized set-
tings, including primary care and rural areas. The land-
scape of POC technologies will be reviewed.

In addition, the presentation will cover novel strategies
to reach missing patients, including engagement of com-
munity health workers, pharmacies, GPs, and private
health providers.

Performance of advanced diagnostics in
low-income countries: comparison of LAMP
and GeneXpert with applications for TB
control programmes in rural settings.

L Nakiyingi' "Makerere University, Kampala, Uganda.
e-mail: lydiakiyingi@gmail.com

This talk gives an update about newer technologies for
TB diagnosis, focusing on LAMP and GeneXpert. De-
tails of studies done comparing their performance, utili-
zation, and cost effectiveness when applied to rural set-
tings in Uganda, will be presented. The goal of this pre-
sentation will be to consider the applicability and make
recommendations on utilization of these diagnostics to
TB control programs.

Utilising chest ultrasound as a PoC diagnostic
test for TB programmes in a rural setting.

P Agostinis! 'Ospedale San Antonio Abate, Tolmezzo,
Italy. e-mail: agostinispaoclo@gmail.com

Dr Agostinis has studied the use of point of care ultra-
sound for the diagnosis of various pulmonary condi-
tions including tuberculosis. Here he will present the
possible findings on ultrasonography that could suggest
TB. He will furthermore discuss the effectiveness of this
technology for accurate diagnosis in the field. The goal

of this presentation will be to consider ultrasound as a
complementary diagnostic tool that can be utilized by
TB programs in low resource countries.

SP-23-F3 Assessing the burden and
impact of zoonotic tuberculosis

Improving our understanding of the burden
of zTB

A Dean' 'WHO, Geneva, Switzerland.
e-mail: deanan@who.int

The ‘Roadmap for Zoonotic TB’ calls for a stronger evi-
dence base to improve our understanding of the burden
of zoonotic TB and guide an effective response. Glob-
ally, WHO estimated that there were 142,000 human
cases of zoonotic TB in 2017. However, the true burden
is likely to be underestimated, as high quality data are
lacking from many countries. Improving the surveil-
lance of zoonotic TB will require overcoming barriers to
accessing health care, investing in the development and
roll-out of appropriate diagnostic tools, and strength-
ening case-based recording and reporting systems. In
the interim, targeted surveys among possible high risk
groups in certain settings may provide valuable data at
the sub-national level. In parallel to these efforts, there
is a need for more comprehensive data on the prevalence
of bovine TB in animal populations as well as investiga-
tion of drivers of transmission to people.

Zoonotic tuberculosis: progress, challenges,
and opportunities to assess its global burden
F Oleo-Popelka' "Western University / Schulich

School of Medicine & Dentistry, London, Canada.
e-mail: francisco.olea-popelka@schulich.uwo.ca

Efforts during the past six years that resulted in success-
fully creating and increasing global awareness of zoo-
notic tuberculosis (ZTB) will be presented. The benefits
of multi-institutional collaboration will be highlighted,
and progress towards accomplishing the ZTB Road-
map milestones will be discussed, emphasizing the need
for additional work to implement and improve routine
surveillance of Mycobacterium bovis (M. bovis) as the
causal agent of human TB.

Remaining challenges, opportunities, and a few ex-
amples of current field work and activities in different
countries/regions will be presented. The need for tar-
geted approaches that are suitable for different epidemi-
ological and logistical scenarios in different countries/
regions will be emphasized.

The importance of generating robust scientific evidence
locally, nationally, and at a global scale in order to create



Symposium abstracts, Thursday, 31 October 523

an investment case to advocate for funding and political
commitment to address the challenges posed by zoonot-
ic TB will be discussed.

Ecology and evolution of the Mycobacterium
tuberculosis complex

S Gagneux' ', , Switzerland.
e-mail: sebastien.gagneux@swisstph.ch

Recent studies of large globally representative collec-
tions of whole genome sequences from human-adapted
Mycobacterium tuberculosis complex (MTBC) lineages
have considerably enhanced our understanding of the
global population structure, phylogeography and evo-
lutionary history of these pathogens. In contrast, there
is little information on the various animal-adapted eco-
types of the MTBC, despite the fact that these patho-
gens represent the primary causative agents of TB in
livestock and cause zoonotic TB in humans. This pre-
sentation will highlight the current state of knowledge
in phylogeographical population structure of animal-
adapted MTBC organisms and discuss how differences
in host tropism as well as how key events associated
with domestication of cattle, animal husbandry, human
migration and trade may contribute to the spillover risk
and impact of zTB in humans.

Exploring the proportion of human TB due
to zTB

M Behr! "McGill International TB Centre, Montreal,
Canada. e-mail: marcel.behr@mcgill.ca

The End TB Strategy imposed by the World Health Or-
ganization aims to reduce TB-related deaths by 90%
by 2030. The Mpycobacterium tuberculosis complex
(MTBC) consists of M. tuberculosis (M. tb) as well as
other species including M. bovis and M. orygis. The lat-
ter are typically associated with non-human hosts, but
can be transmitted to humans, to cause zoonotic TB
(zTB). A recent WGS-based phylogeny of the MTBC
suggests that M. orygis may be to Bos indicus as M. bo-
vis is to Bos Taurus. If true, published studies on zTB
may have underestimated zTB in countries such as India.
This presentation will summarize the current state of
knowledge and highlight critical needs and opportuni-
ties for accurately assessing the proportion of TB that is
attributable to zTB.

Challenges for laboratory identification
of agents of zTB in a routine diagnostic
laboratory

J Michael' 'Christian Medical College, Vellore, Vellore,
India. e-mail: joymichael@cmcvellore.ac.in

With 2.7 million cases in 2017, India accounts accounts
for a quarter of the world’s TB burden. While Mycobac-
terium tuberculosis (Mtb) is the most common cause of
tuberculosis in people in India, the incidence of other
Mtb complex agents including M. bovis, M. orygis,
and others agents known to cause zoonotic tuberculo-
sis (zTB) remains unknown. This is because while cur-
rent protocols in a routine mycobacteriology diagnostic
laboratory including MPT 64 immunochromatographic
test, nitrate reduction, susceptibility to paranitroben-
zoic acid, and niacin production are able to differenti-
ate between agents of M. tb complex and non-tuber-
culous mycobacteria, they do not differentiate between
the agents of zTB including M. bovis, M. caprae, M.
orygis, etc. from Mtb. This presentation will highlight
our recent findings from application of new molecular
diagnostic techniques for assessing the burden of these
potentially zoonotic pathogens in people in India.

SP-24-C1 Scaling up TB preventive
treatment: considerations on target
populations and diagnostic approaches

WHO guidelines on TPT and evaluation of
target population

A Kanchar! "WHO, Geneva, Switzerland.
e-mail: kanchara@who.int

WHO published the consolidated and updated guide-
lines for programmatic management of latent TB infec-
tion in 2018. Previous (2015) LTBI guidelines recom-
mended differentiated approach for low and high TB
burden countries. For the first time, 2018 guidelines pro-
vided recommendations to expand TB preventive treat-
ment services in high burden countries. These included
expansion of target groups for TB preventive treatment
and use of TST/IGRA for detection of latent TB and
radiography for TB screening in PLHIV on ART. These
guidelines also recommended shorter rifamycin based
TB preventive treatment regimen including 3HP and
3RH. Further, at the first ever UN high level meeting on
TB, member states endorsed target to provide 30 mil-
lion individuals with TB preventive treatment by 2022,
including specific targets for PLHIV and household con-
tacts of TB patients. The 2018 WHO guidelines provide
necessary guidance to enable scaleup of preventive treat-
ment to achieve global targets.
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Implementing IGRA: practical experiences
from Zambia, considerations for other
countries

K Shanaube' 'Zambart, Lusaka, Zambia.
e-mail: kshanaube@zambart.org.zm

Tests for Tb infection may have specific challenges when
used in settings with high rates of TB infection and high
HIV prevalence. We describe studies of IGRAs com-
pared to TST in such settings and the challenges of in-
terpretation. In addition there are many logistical chal-
lenges of using IGRAs in community testing. We pres-
ent some of our experience of how to conduct testing in
these environments.

TPT among household contacts using chest
X-ray as the principal tool for ruling out
active disease: experience from Bangladesh

T Rahman' 'Interactive Research and Development,
Dhaka, Bangladesh. e-mail: toufig.rahman@ird.global

In the absence of an effective vaccine that can prevent
the progression of active tuberculosis (TB), the Nation-
al TB Control Programs (NTP) largely depend on TB
preventive therapy (TPT). However, prioritizing target
population and use of available diagnostics to deter-
mine eligibility of TPT is critical. From February 2018
to January 2019, 3,193 household contacts of 883 index
pulmonary TB patients from 12 NTP centers in Dhaka
were approached. Of these 2,149 (67%) were verbally
screened for symptoms of TB and invited for a chest
X-ray (CXR). A total of 1,804 (84%) contacts agreed
for CXR; 39 (2%) people were identified with TB and
started treatment. Remaining 1,765 (98%) contacts
with normal CXR, negative sputum test, and favorable
clinical opinion were considered eligible for TPT and of
these 1,308 (74%) agreed to initiate TPT. CXRs were
crucial to identify people with early disease and to rule
out TB for preventive treatment.

Asymptomatic contacts aged 5-14 years and
TB preventive treatment: what diagnostic
approaches to consider?

S Graham?

The traditional focus for the provision of TB preventive
therapy (TPT) in resource-limited, TB endemic coun-
tries has been on high-risk populations such as child
household contacts < § years and people living with
HIV, once active TB is excluded. A wide policy-practice
gap is well recognised but there are increasing efforts to
address it. While TPT for young child contacts is impor-
tant to reduce TB-related child morbidity and mortality,
it provides limited benefit to reduce ongoing TB trans-
mission in the community. The potential individual and
public health benefits of TPT for a wider age range of
household contacts (including older children and ado-

lescents) is now recognised. The possibility of regimens
that are shorter, safer and as effective as IPT adds impe-
tus. However, effective implementation of TPT for this
age group will require important additional challenges,
including access to care, effective evaluation for diagno-
sis or exclusion of active TB, and treatment support.

SP-25-A1 The surprising role of adipose
tissue at the intersection of TB infection
and immunity

Changes in body composition during TB
treatment: fat versus lean body mass

G Praygod? 'National Institute for Medical
Research - Mbeya Medical Research Centre, Mbeya,
Tanzania, Dar es Salaam, Tanzania, United Rep..
e-mail: gpraygod@yahoo.com

Tuberculosis patients have significant weight deficits at
the beginning of treatment, related to the severity of
disease, which contribute to treatment outcomes includ-
ing mortality. Although survivors regain weight during
treatment, many patients remain undernourished after
treatment completion. Often, disease management is
not optimal to meet the increased dietary requirements
to replenish weight lost and compensate for continuing
nutrient loss and inefficient metabolism. Importantly,
studies from tuberculosis endemic countries have shown
that a larger proportion of weight regained during treat-
ment is fat mass (adipose tissue) rather than lean mass.
This is a key distinction because lean mass rather than
fat mass recovery has been associated with survival and
functional benefits. In this symposium, we will review
evidence on body composition changes during tuber-
culosis treatment and discuss their implication during
treatment and for long-term health.

The contribution of adipose tissue in the
containment or progression of TB

J Nagajyothi® Public Health Research Institute, Newark,
United States of America. e-mail: jfn31@njms.rutgers.edu

Adipose tissue is a highly active endocrine organ that
regulates whole-body immune and metabolic homeo-
stasis by secreting various humoral factors and inflam-
matory cytokines. Adipocytes communicate with other
cells locally and afar via the autocrine/paracrine func-
tions of secreted adipokines. Dysfunctional adipose tis-
sue with deregulated adipokines signaling is implicated
in various diseases including metabolic syndromes, can-
cer, and chronic infectious diseases such as Chagas car-
diomyopathy. Although the lungs are the port of entry
and the predominant site of tuberculosis disease mani-
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festation, we and others have demonstrated that M. tu-
berculosis persists in adipose tissue of aerosol-infected
animals and alters adipose tissue physiology and adi-
pokines, which in turn drives whole-body immune and
metabolic homeostasis. Using a novel transgenic murine
tuberculosis model, we demonstrate that ablation of ad-
ipocytes leads to elevated pulmonary bacterial burden
and pathology. Our work supports an emerging view
that adipose tissue pathophysiology plays a major role
in the progression of tuberculosis.

Adaptations of M. tuberculosis to lipid-rich
host environments

S Gandrota' 'CSIR-Institute of Genomics and Integrative
Biology, New Delhi, India. e-mail: sheetal.gandotra@igib.in

Caseating granulomas are the hallmark of tubercu-
losis in humans. Drug discovery against bacilli in this
extracellular, lipid rich niche requires models that can
mimic this environment. Towards this goal, we use the
adipocyte model of Mycobacterium tuberculosis infec-
tion. Peculiar to the model is the ability of the bacilli
to infect and grow within the cells, followed by necrotic
lysis of the cells yet persistent growth attached to cell re-
mains. We compared the physiology of M. tuberculosis
in adipocytes and preadipocytes. Both cell types dem-
onstrated growth, necrotic lysis, and sustained growth
attached to the cellular remains; however, the adipocyte
host offered a lipid rich environment thereby affecting
lipid metabolism of the bacilli. The key finding from
these experiments was the discovery that lipid-rich en-
vironments offer an iron-rich niche to the bacilli, with
tolerance to oxidative stress. These discoveries have im-
plications for the drug discovery pipeline.

Pas de deux: Diabetes, adiposity, and the
efficacy of anti-tuberculosis therapies

D Van Aartsen? 'University of Virginia, , United States
of America. e-mail: DJV3WG@hscmail.mcc.virginia.edu

Diabetes is associated with an increased risk of tuber-
culosis (TB) treatment failure, death, and relapse com-
pared to patients without diabetes. In addition to the
negative impacts on the TB patient’s immune response,
co-morbid metabolic disease influences the pharmaco-
kinetics of anti-TB drugs. The magnitude of this re-
lationship may be sufficient to diminish TB treatment
efficacy. In this symposium, we will review the clinical
data that link metabolic diseases with altered pharma-
cokinetics and pharmacodynamics of TB treatment,
and discuss possible mechanisms using a translational
research framework.

SP-26-A2 Leadership, science and action
to advance new tools to end the TB
emergency

Progress in the pipeline: advances in the
development of new, more effective TB
vaccines

D Tait! "lAVI, Cape Town, South Africa.
e-mail: dtait@iavi.org

We will not end the TB emergency without a new vac-
cine. There has been significant recent progress in TB
vaccine research and development and results published
last year from recent efficacy trials demonstrate that de-
veloping new, more effective vaccines and delivery strat-
egies is not only feasible but that a promising candidate
is ready to move towards Phase 3 development. Multiple
candidates are in various stages of clinical development,
trials with novel designs that could streamline and accel-
erate TB vaccine development are underway and some
have yielded results, and new preclinical approaches
are being tested and providing important insights. The
progress and opportunity in TB vaccine R&D are un-
precedented. This presentation will discuss the state of
the field and future directions in developing new TB vac-
cines, with a focus on vaccines in clinical development.

Accelerating access to TB diagnostics to
find the “missing millions” and achieve the
targets of the Global Plan to End TB

M Pai' '"McGill International TB Centre, Montreal, Canada.
e-mail: madhukar.pai@mcgill.ca

The Global Plan’s 90-90-90 progress report highlights
that the greatest gap in the cascade of TB care is in ac-
cess to diagnosis. Over 3 million people still go “miss-
ing” every year — they are either not diagnosed or not
being reported. Finding these “missing” cases is central
to ending TB. Key commitments made at the UNHLM
on TB stress that point-of-care (POC) and child-friendly
diagnostics as well as drug susceptibility tests are the
need of the hour. Though the TB community has made
progress in the area of rapid molecular DST and urine-
based LAM tests for TB-HIV, we still need rapid, sim-
ple, non-sputum based POC tests for TB disease, and a
predictive test for TB infection. We will not achieve the
targets of the Global Plan to End TB without at least an
extra US$1.3 billion every year for R&D to accelerate
the development of new tools.
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Progress and challenges on the road to
better TB treatment

B Laughon' 'National Institutes of Health/ National
Institute of Allergy and Infectious Disease, Bethesda,
United States of America. e-mail: blaughon@niaid.nih.gov

Today’s treatments for TB are intensive, expensive, and
may be as long as 24 months or more for drug resistant
forms of TB. We need to accelerate the speed of devel-
opment of lifesaving new cures to improve TB therapy.
This presentation discusses the current new drug candi-
dates, progress made in TB drug R&D, who is funding
the work, and what is needed to complete the global TB
research pipeline and make an impact on the TB epi-
demic. The presentation will also highlight the need for
a global strategy over the next 5 years to drive the mo-
mentum in TB drug development toward meeting the
commitments made at last year’s UN High-Level Meet-
ing on TB.

Political opportunities and partnerships for
advancing TB R&D

N Gebreselassie! 'Global TB Programme, World
Health Organization, Geneva, Switzerland.
e-mail: gebreselassien@who.int

The End TB Strategy stipulates that major technologi-
cal breakthroughs are needed by 2025, so that the rate at
which TB incidence falls can be dramatically accelerated
compared with historic levels. Developing and diffusing
the right medical innovations is a top priority to deliver
on these targets. Specific priorities include a vaccine to
lower the risk of infection, a vaccine or new drug treat-
ment to cut the risk of TB disease in the 1.7 billion peo-
ple already latently infected, rapid diagnostics for use
at the point of care, and simpler safer, and shorter drug
regimens for treating TB disease. Reaping the benefits
of innovation at the global and national levels requires
governments and other stakeholders to undertake the
investments, innovative partnerships and policy reforms
necessary for accelerating innovation. It also requires
mechanisms and practices to ensure equitable access to
international public goods such as medicines, vaccines
and diagnostics.
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SYMPOSIA: FRIDAY, 1 NOVEMBER 2019

SP-27-B2 From shorter to short:
Progress towards six-month all-oral
treatment regimens for MDR-TB

NiX-TB trial experience: safety reporting
and recommendations for programmatic
implementation of the regimen

F Conradie' "University of Witwatersrand, Houghton,
South Africa. e-mail: fconradie@witshealth.co.za

The Nix-TB clinical trial, a short (6 months) regimen
in XDR and refractory MDR-TB, is the pivotal phase 3
trial whose final results supported application for regu-
latory approval of pretomanid by the FDA. This presen-
tation will describe the rigorous safety assessments and
delicate re-introduction of drugs after adverse events
to achieve treatment success in very sick patients in the
trial. Recommendations on how to implement an ag-
gressive and yet safe approach in clinical practice outside
clinical trials will be explored.

Who could benefit from six-month MDR-TB
regimens?: lessons from TB-ReFLECT

R Savic! "UCSF, San Francisco, United States of America.
e-mail: rada.savic@ucsf.edu

Large multicentre randomised trials of four-month flu-
oroquinolone-containing regimens (REMoxTB, Rifa-
quin, OFLOTUB) were unable to achieve non-inferiority
as compared to standard control regimen. These experi-
mental regimens did, nonetheless, achieve 80% cure
rates suggesting that a significant proportion of global
TB burden may be eligible for shorter courses of treat-
ment if major determinants of unfavourable outcome
could be identified. Is there a prospective approach to
data analysis that will add evidence to patients likely to
benefit from the 6 months regimens? This presentation
will explore the key determinants of success and how to
standardise their measurement.

Short (six-month) all-oral MDR-TB regimen
cohort studies in an NTP

A Skrahina' 'The Republican Research and Practical
Centre for Pulmonology and TB, Minsk, Belarus.
e-mail: alena.skrahina@gmail.com

WHO 2018 recommendations encourage programmes
to implement short regimens under operational research
settings. Most countries are exploring the modified
shorter (9-12 months) regimens but there is increasing

interest in 6 months regimens. What are the regimens be-
ing studied and how does a national TB programme go
about implementing a short regimen under operational
research conditions.

Integrating the patient voice in MDR-TB
treatment studies

K Schwartzman' "McGill University, Montreal, Canada.
e-mail: kevin.schwartzman@mcgill.ca

As we endeavour to implement patient-centred care, we
need to ensure our research studies include patient-re-
ported outcomes as a critical component. Non-inferior-
ity trials assume that apart from the safety and efficacy
outcomes being measured, the investigational regimen
has other beneficial attributes. What if a shorter (9-12
months) regimen had a slightly lower risk of relapse to a
short (6 months) regimen, but within the non-inferiority
margin? Which regimen would a patient choose? What
information would they need to decide? This presenta-
tion will share current evidence integrating patient re-
ported outcomes, such as health related quality of life
and other measures, from TB treatment trials and ob-
servational studies.

TB-PRACTECAL clinical trial: towards short,
all oral MDR/XDR-TB treatment regimens

B Nyang'wa’

TB-PRACTECAL is a phase II-IIl randomised, con-
trolled clinical trial, studying three short (6-months),
all-oral treatment regimens containing bedaquiline,
pretomanid and tapered dose (600 -> 300mg) linezolid
for both quinolone susceptible and quinolone resistant
MDR-TB. In this session we present the rationale be-
hind the regimen choices, 6 months duration choice
and the trial design. We’ll also update on progress of
the trial.
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SP-28-A3 Modified shorter treatment
regimen: using evidence, capacity
building and public health approach to
build sustainable and efficient MDR-TB
care

Outcome of short treatment regimens for
MDR-TB modified either by reduced duration
of injectables or by type of fluoroquinolone
core drug

A Van Deun' 'Institute of Tropical Medicine, Antwerp,
Belgium. e-mail: avdeun@itg.be

Excellent treatment outcomes have been reported with
a standardized 9-12 months short treatment regimen
(STR) from Bangladesh, Niger and Cameroon. This
original STR regimen was based on gatifloxacin with
kanamycin for four months. Later cohorts had either
two months of kanamycin to reduce ototoxicity, or
moxifloxacin or very high dose levofloxacin because of
unavailability of gatifloxacin. Across the three settings,
gatifloxacin was bacteriologicaly superior over the two
other fluoroquinolones, allowing exceptional failures or
relapses and not a single case of acquired resistance to
the core drug, in contrast with particularly the moxi-
floxacin cohorts. Restricting the injectable to only two
months yielded 87.5% relapse-free success of that gati-
floxacin cohort, but failures and relapses reached 10%,
with some acquisition of fluoroquinolone resistance.
We conclude that for optimal results of STR, gatifloxa-
cin and kanamycin should are needed until the newer
drugs have proven to be equally efficacious. .

Programmatic performance of STR in African
countries and perspectives on modification
for improvement of effectiveness and safety

A Trébucq! 'The Union, Paris, France.
e-mail: atrebucg@theunion.org

We discuss here the epidemiological trends, multidrug
resistant tuberculosis programme performance and clin-
ical outcomes of short treatment regimen (STR) in nine
African countries. We focus on effectiveness and safety
under programmatic conditions. Considering program-
matic effectiveness of STR, we analyse the theoretical ef-
ficacy of modified STR based on the clinical and bacte-
riological principles for building rational drug-resistant
regimens. Finally, we discuss resources availability for
implementing a modified STR in nine African countries.

National scaling up of nine-month MDR-TB
regimen in the Philippines: the challenge of
adverse reactions

M Santiago’ '"The Union, Taipei Medical UniversityTB
Innovations and Health Systems Strengthening Project -
Family Health International 360, Makati, Philippines.
e-mail: msantiago@fhi360.org

The World Health Organization recommended the
short treatment regimen (STR) in May 2016. Patients
with resistance to rifampicin and isoniazid and with-
out resistance to fluoroquinolones and second line in-
jectables were eligible. These indications are important
in the Asian setting where there is documented higher
prevalence of fluroquinolone resistance. We describe
here, how the STR was planned in Philippines, patient’s
enrolment bacteriological and clinical follow-up with
especial focus on pharmacovigilance. We draw conclu-
sions on possible modifications on STR due to challeng-
es in monitoring hearing loss and adverse events remain
as the reason for Los to Follow-up(LTFU).

Use of linezolid to replace kanamycin in
short MDR-TB regimen in case of hearing
loss: experience in Niger

A Piubello® 'The International Union Against
Tuberculosis and Lung Disease, Niamey, Niger.
e-mail: apiubello@theunion.org

Niger is a country of West-Africa that is facing enor-
mous challenges on multidrug resistant tuberculosis
control. First, resources for controlling TB are very
limited, health staff is scarce in number and access to
care is limited by geographical challenges and security
threats. Nevertheless, Niger has pioneered STR imple-
mentation and yield successful outcomes since more
than 10 years. A key factor for success was the active
TB drug-safety monitoring and management strategy
(aDSM).

We illustrate here the enabler factors for implementing a
successful modified STR where Second Line Injectables
were replaced by Linezolid during the intensive phase to
avoid serious hearing loss.

Capacity building for implementing a
modified STR in Latin America

N Ortuno-Gutierrez! 'Damien Foundation, Brussels,
Belgium. e-mail: nimer.ortunogutierrez@damiaanactie.be

We describe here the approach of National Tuberculo-
sis Programmes to implement short treatment regimen
in Guatemala, Nicaragua and Bolivia. We describe the
steps developed from planning to implementation, then
as the World Health Organization new recommenda-
tions were publicly disseminated, we describe the ap-
proach to incorporate those according to the Latin
American setting. We focus on capacity building strat-
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egy that includes clinical management training and op-
erational research workshop for preparing implementa-
tion of a modified short treatment regimen.

SP-29-C6 TB preventive therapy in
pregnant women: is it safe and how
should we implement it?

Treatment of LTBI among pregnant or
post-partum women: uptake of WHO policy
in 38 high-burden TB-HIV countries

T DeAtley’ 'Brown University, Providence, United States
of America. e-mail: teresa_deatley@brown.edu

Tuberculosis disproportionately affects women of re-
productive age with serious consequences for the moth-
er and child. WHO recommends tuberculosis preventive
treatment (TPT) to all people living with HIV, includ-
ing pregnant/postpartum women. Uptake and coverage
of this policy recommendation in reproductive health
services is unclear. We conducted a review of latent
tuberculosis infection (LTBI) policy and practice for
pregnant/postpartum women residing in the 38 WHO
high burden HIV/TB countries. Uptake of WHO policy
to provide TPT among women accessing reproductive
health services was moderate. 63% of countries pro-
vided at least one LTBI policy as recommended in the
WHO’s 2018 Consolidated Guidelines for Programmat-
ic Management for LTBI. There were huge variations
on the stage of pregnancy that TPT was recommended.
Coverage remains unclear. Failure to provide TPT could
be a missed opportunity for TB prevention strategies.
Clearer understanding of coverage among pregnant/
postpartum will inform WHO guidance on timing of
provision of TPT.

IPT in pregnancy: leveraging population
data to address clinical concerns

E Kalk® "University of Cape Town, Cape Town, South
Africa. e-mail: emma.kalk@uct.ac.za

Tuberculosis (TB) contributes significantly to morbidity
and mortality in pregnant women and women of child
bearing potential living with HIV. Isoniazid preventive
therapy (IPT) provides protection against TB disease
independent of treatment with antiretroviral therapy
(ART), and at least 6 months of IPT is recommended
for people living with HIV, including pregnant women.
Concerns have been raised regarding the safety and ef-
ficacy of IPT during pregnancy. We have used popula-
tion-wide individual-level routine electronic health data
from the Western Cape, South Africa to analyze associa-
tions between IPT use during pregnancy and maternal

incident TB disease, liver injury and mortality up to 12
months post-partum, and adverse pregnancy outcomes
in a cohort comprising over 40 000 pregnant women on
ART. Safety and efficacy results will be reported.

IPT scale-up and adverse pregnancy
outcomes in programme settings in Kenya

E Onyango! '"Ministry of Health, Kenya, Nairobi, Kenya.
e-mail: eonyango@nltp.co.ke

Tuberculosis is a preventable cause of death among peo-
ple living with HIV (PLHIV). Isoniazid preventive ther-
apy (IPT) reduces the risk of TB and death among PL-
HIV. Kenya has been scaling-up IPT among all PLHIV
regardless of age, sex and pregnancy. IPT and pregnancy
outcomes remain unknown. We analysed Ministry of
Health IPT data for 2014-2018. IPT and pregnancy out-
comes were analyzed for women initiating IPT in preg-
nancy in 14 sites in Nairobi. Spontaneous abortion and
miscarriage were considered pregnancy losses. Overall
IPT uptake increased 70-fold from 9,501 in October
2014 to 667,722 in December 2017. Among 3009 preg-
nant women, 1028 were on IPT and (87.6%) completed
treatment. Patients not on IPT were more likely to re-
sult in pregnancy loss (RR 1.13, 95% CI:1.09-1.17). IPT
was scaled-up rapidly. Women on IPT did not have an
increased risk of pregnancy loss.

Using a composite maternal-infant outcome
measure to assess the timing of TPT in
pregnant women

G Montepiedra' 'Center for Biostatistics in AIDS
Research and Department of Biostatistics, Harvard T.H.
Chan School of Public Health, Boston, United States of
America. e-mail: gmontepie@sdac.harvard.edu

In P1078 (TB APPRISE), we evaluated maternal INH
preventive therapy initiated during antepartum versus at
week 12 postpartum with respect to maternal safety, in-
fant safety, maternal TB and infant TB. These outcomes
were analyzed separately, not necessarily providing a co-
hesive picture of the overall risk-benefit differences of
the study arms. Using a novel approach, maternal and
infant outcomes may be combined into one composite
measure and then used to compare the two study arms
in a superiority framework. We show how a composite
measure was developed from a survey where stakehold-
ers scored each of the possible maternal-infant events
according their severity. For example, the worst score of
100 would be assigned to the event that both the mother
and infant died during the study and a score of 0 if nei-
ther experienced any event. We analyze the P1078 data
and compare study arms with respect to this measure.
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Feasibility and acceptability of integrating
TB-HIV services in reproductive, maternal,
newborn and child health (RMNCH) settings:
a mentor’s perspective

P Dlamini® "ICAP Eswatini, Mbabane, Eswatini.
e-mail: rs2462@cumc.columbia.edu

ICAP at Columbia University, in collaboration with the
U.S. Centers for Disease Control and Prevention and the
Ministry of Health in eSwatini, provided technical assis-
tance to nurses and cough monitors at four health facili-
ties in Manzini region, eSwatini, to enhance integration
of tuberculosis (TB)/HIV and Reproductive, Maternal,
Newborn and Child Health (RMNCH) services. Techni-
cal assistance focused on improving intensified case find-
ing, contact tracing, isoniazid preventive therapy, and
TB infection prevention and control measures, through
training, mentorship and introduction of a longitudinal
TB register, contact tracing tool and TB services capac-
ity tool. Ms Dlamini is a nurse who provided training
and mentorship to frontline staff that led the effort of
TB integration in RMNCH services. Ms Dlamini will
present best practices and challenges from implementa-
tion of the program in eSwatini.

SP-30-C12 Indian policies to stop industry
interference, and their potential for
sub-national levels globally

India: how essential are its policy guidelines
to stop tobacco industry interference?

P Lal" TInternational Union Against Tuberculosis and
Lung Disease, South-East Asia Office, New Delhi, India.
e-mail: plal@theunion.org

This presentation will examine two policy aspects -
first, the existing provisions in India’s policy framework
which support tobacco control, and second, additional
policies that have been formulated to prevent tobacco
industry interference in India. This presentation will
also examine the current weakness, challenges and limi-
tations in policy provisions and offer possible remedies
from global good practices.

Tobacco industry interference: its implication
throughout the UN system and the need to
act at the sub-national level

D Dorado Torres' 'Corporate Accountability
International, Bogota, Colombia. e-mail: ddorado@
corporateaccountability.org

The presentation would offer a clear picture of the cur-
rent debate at the United Nations (UN) to replicate Art.
5.3 Framework Convention on Tobacco Control (FCTC)
into the UN system. This presentation would ignite the
discussion for national and sub-national governments to
considering Art. 5.3 FCTC guidelines and Conference
of the Parties (COP) decisions regarding to maximizing
transparency and protection of public health policies
with respect to tobacco control from commercial and
other vested interests of the tobacco industry.

Industry interference: the case of Indonesia
for sub-national guidelines on article 5.3

E Chairah? 'Indonesian National Commission on Human
Rights, Jakarta, Indonesia. e-mail: elfan.suri@gmail.com

The presentation would describe a general overview of
industry interference in Southeast Asian. Particularly at-
tention would be placed into the situation of Indonesia.
Also, how the subnational policies from India can be as-
sessed under the national context of Indonesia.Similarly,
an overview of the potential next steps to stop industry
interference from a human rights approach.

Industry interference and action: experience
of the Philippines — how to stop commercial
interest in tobacco control by using sub-
national guidelines?

M Limpin? "University of Santo Tomas, Manila, Philippines.
e-mail: ecblImd2015@gmail.com

The presentation will address the current situation of
industry interference in the Philippines. Furthermore,
it will contain the necessary steps to stop such interfer-
ence. It will highlight practices of countering tobacco
industry interference and cite instances that will show
what works and what do not. Lastly, it will try to com-
pare best practice in the Philippines to those being done
in India with regard to Indian success of Art.5.3 guide-
lines.
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Sub-national policies to stop tobacco
industry interference in Bangladesh: their
potential and limitations based on the Indian
experience.

S Mahbubul® 'The Bangladesh Anti Tobacco Alliance,
Dhaka, Bangladesh. e-mail: smalam@theunion.org

The speaker would explain how the sub-national poli-
cies on Art 5.3 approved in Bangladesh could assist to
stop tobacco industry interference in other countries.
Civil society organisations in Bangladesh are escalating
their mission to prevent tobacco industry interference in
public health policy. Despite making good progress in
other areas of tobacco control, legal measures are not
yet in place to stop tobacco lobbyists from influencing
policymakers. Proponents of these preventative mea-
sures are making their case through research, advocacy
and education nationwide.

Suspecting that low-levels of understanding were in part
responsible for Article 5.3’ low-priority status, Union
grantees ‘Working for a Better Bangladesh’ [WBB], car-
ried out a survey amongst members of tobacco control
taskforces across 10 districts of the country. 59 percent
of respondents displayed a lack of knowledge about the
requirements of Article 5.3. Bangladesh’s tobacco con-
trol taskforces are made up of local government repre-
sentatives, medical professionals and magistrates, and
are responsible for ensuring strong implementation of
tobacco control laws.

SP-31-C7 Ending the socio-economic
emergency for TB-affected households
by improving social protection coverage

Social protection coverage among TB
patients in HBCs: a multicountry analysis
of national TB patient cost surveys

K Viney' 'Australian National University, Canberra,
Australia. e-mail: kerri.viney@hotmail.com

National TB patient cost surveys have been conducted
in many countries to determine the proportion of TB
patients who experience catastrophic costs and assess
availability to socioeconomic support. In these surveys,
a nationally representative sample of TB patients are
asked questions about their income, the costs of TB
care, and access to social protection schemes and other
forms of financial support. This presentation presents a
pooled and comparative analysis of social protection ac-
cess and coverage based on a multi-country survey data
set. The presentation also discusses the implications of
the results for future policy and outlines possible inter-
vention options to boost access to and coverage of social
protection schemes for TB affected households.

Income security in times of sickness or
disability in low- and middle-income
countries: a review of policies, coverage
and effects

K Lonnroth' 'Karolinska Institutet, Stockholm, Sweden.
e-mail: knut.lonnroth@ki.se

Income security in times of sickness or disability is es-
sential in order to enable access to health care services,
as well as to mitigate poverty effects related to reduced
ability to work and limited access to the labor market.
Income loss is a major component of the economic bur-
den for TB patients while few patients are covered by
income security mechanisms such as disability grants or
sickness insurance. In order to understand the broader
policy context of the lack of such mechanisms for TB
patients, this review mapped the spectrum of existing
general policies for income security in times or sickness
or disability in low- and middle-income countries and
analysed their coverage and effects. Few countries have
universal schemes and the most vulnerable part of the
population is usually not covered. Entitlements are often
modest and access restricted by strict eligibility criteria

that are difficult to fulfill.

Developing a locally appropriate
socio-economic support package for
TB-affected households in Nepal

T Wingfield? "University of Liverpool, Liverpool, United
Kingdom. e-mail: t.e.wingfield@liverpool.ac.uk

WHO?’s 2015 End TB Strategy advocates social and eco-
nomic (socioeconomic) support for TB-affected house-
holds to improve TB control. However, evidence concern-
ing the most appropriate and impactful socioeconomic
support for TB-affected households remains limited, es-
pecially in low-income countries. This presentation will
describe results from two complementary projects from
a mixed-methods study in four regions of Nepal. Project
1 is a case-control study with 400 participants evaluat-
ing the social determinants and consequences of TB for
TB-affected households; and Project 2 is working in col-
laboration with 50 key, in-country stakeholders to create
a shortlist of feasible and locally-appropriate interven-
tions to mitigate this impact. This study will inform the
design of “BEYOND TB”, a planned program of mixed-
methods research including pragmatic randomized-con-
trolled trials of socioeconomic support packages for TB-
affected households in multiple countries with a high TB
burden.
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Evaluating the impact of Cash Plus transfers
on TB Care: The ExaCT TB Study

P Shete 'University of California San Francisco,
San Francisco, United States of America.
e-mail: priya.shete@ucsf.edu

Evaluating the Impact of Cash Transfers Plus on Tu-
berculosis (TB) Care (The ExaCT TB Study) is a multi-
center trial that aims to evaluate the effectiveness of a
multi-faceted social protection intervention incorporat-
ing cash transfers plus social support on improving TB
diagnostic evaluation outcomes among patients using a
quasi-experimental approach. Formative research and
stakeholder engagement using methods in implemen-
tation science, economics and social epidemiology led
to the development of the multi-modal intervention.
The intervention evaluation will include assessment
of : 1) feasibility of implementing a social protection
implementation through public health systems; 2) effec-
tiveness of social protections in improving health and
socioeconomic outcomes; and 3) modifying targeted
patient-centered barriers to TB care as a way to inform
operationalizing of context-specific social protections
as a tool for enhanced TB prevention and care.

Coordinating health and social care for TB
patients in Mozambique: the CHEST study

S Atkins' "Tampere University, Tampere, Fiji.
e-mail: salla.atkins@tuni.fi

The connection between poverty and ill health is long
recognized. Tuberculosis is one of the key diseases re-
lated to poverty, treatable with simple and effective
treatment. Most people with TB are poor, and TB, with
the associated stigma,possible loss of work, and indi-
rect costs of treatment can result in deepening poverty.
The Coordinating Health and Social care for tubercu-
losis patients in Mozambique aims to connect patients
with tuberculosis with social protection, and clients of
social services with tuberculosis diagnosis and care. The
project involves a situation analysis of Mozambican so-
cial support available for patients with tuberculosis; the
co-development of an intervention with decisionmakers
and policy actors, and the eventual mixed method evalu-
ation of the intervention. It is hoped that the project will
inform multisectoral action on TB in Mozambique, but
also other low-and middle-income countries.

SP-32-F4 Accelerating control of zTB in
low- and middle-income countries

Bovine TB in low- and middle-income
countries (LMIC): accelerating control

J Wood' 'University of Cambridge, Cambridge, United
Kingdom. e-mail: jiInw2@cam.ac.uk

The talk will review the evidence of the significance of
cattle infection with Mycobacterium bovis and other
pathogenic mycobacteria in different regions, also as-
sessing the variable significance of zoonotic transmis-
sion. The success of different control measures will be
considered against the range of different tools available
and how they have been implemented, also touching on
the importance of both political leadership and farmer
involvement. Opportunities for accelerated control us-
ing vaccination to reduce transmission below critical
thresholds, combined with new suites of tests that can
differentiate infection and vaccination that may become
available will be highlighted, with an emphasis on mov-
ing away from centrally-driven, socially and economi-
cally unacceptable test and slaughter programs.

The quest for controlling bovine TB at the
wildlife/livestock/human interface

A Michel® "University of Pretoria, Onderstepoort, South
Africa. e-mail: anita.michel@up.ac.za

Bovine tuberculosis caused by Mycobacterium bovis (M.
bovis) remains an impediment to livestock production in
a number of countries around the world. However, low
and middle income countries with a lack of adequate re-
sources for disease control and the presence of a wildlife
reservoir are facing multifaceted challenges that limit
opportunities for effective livestock and zoonotic dis-
ease control. In South Africa, M. bovis is maintained by
domestic cattle in the commercial and subsistence farm-
ing sectors as well as by African buffalo from which it
has spread to at least 20 other wildlife species some of
which are endangered. This presentation will highlight
the need for different research approaches including the
development and evaluation of diagnostic tests, estab-
lishing the role of M. bovis in wildlife populations, in
humans and the mechanisms and risks of transmission
between them, as well as critically evaluating the future
of practical and affordable control strategies.
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New approaches for diagnosis and control of
bovine TB in India

V Maroudam? 'CisGEN / Penn State, Chennai, India.
e-mail: vmaroudam@gmail.com

Bovine tuberculosis (bTB) is a major zoonotic disease of
cattle that is endemic in most of the developing world,
limiting livestock productivity and representing a global
public health threat. India has the largest population of
livestock and highest milk production in the world. bTB
is endemic in India with more than 12 million skin-test
positive adult milch animals. Control of bTB in India is
complicated due to the fact that “Test-and-slaughter™ is
not feasible for socioeconomic reasons, thereby favour-
ing the persistence and transmission of the disease. This
presentation will outline the potential for use of BCG
vaccination of cattle to reduce infection and onward
transmission, applied together with fit-for-purpose de-
fined skin test reagents that can differentiate infected
from vaccinated animals for bTB control in India and
similar geographies. Together, these and similar ap-
proaches are needed to help bring bTB diagnosis and
control from 19th century roots into the 21st century.

SP-33-B6 The importance of tackling
comorbidities to reach the End TB goals

My life preceding TB diagnosis and risk
factors

G Acharya' '"Touched by TB, Mumbai, India.
e-mail: thanesahara@gmail.com

When people present with TB, it is often not their only
health issue. Accessing TB treatment as well as accessing
other health care services can present multiple challeng-
es for people with TB. People with TB who have other
co-morbidities often feel isolated and have to spend time
and money on their other co-morbidities that can affect
the outcome of their TB treatment. Ganesh will outline
his journey with TB and some of the co-morbidities that
he experienced. He will give a TB survivors perspective
on the importance of co-morbidity policies and discuss
the importance of quality TB care to ensure that co
morbidities are addressed throughout a person’s jour-
ney with TB.

Experience of addressing nutritional support
and screening within TB services in India

K Sachdeva' 1, Delhi, India. e-mail: ddgtb@rntcp.org
Government of India has introduced Cash Transfer

scheme under the National TB Programme for nutri-
tion support to TB patients. INR %500 is given for each

month to every TB patient till completion of treatment.
The financial support is provided digitally, direct to
the bank account of TB patients. The scheme has been
initiated since April 2019. An integration has been es-
tablished between on line system of TB programme —
NIKSHAY and public finance management system of
the department of financial services to put in place di-
rect benefit transfer scheme across 36 state/UTs and 750
districts. The benefits are provided for all TB patients
irrespective of providers they seek care to, duration of
treatment, drug resistant pattern. Since its inception,
the scheme has covered 1.68 million TB patients with at
least one benefit. Through 2.3 million electronic trans-
actions, 2.7 billion INR (39 million USD) has been paid
to TB patients.

Experience of incorporating tobacco
cessation services into routine TB care

in China

Y Lin' 'The International Union Against TB and Lung
Disease, Beijing, China. e-mail: ylin@theunion.org

Recommended in the Union guideline on smoking ces-
sation intervention for TB patients, TB doctors in China
were trained to ask/record patient’s smoking status and
offer brief advice to quit. This initiative was integrated
into TB service in routine program setting and achieved
66.7% abstinence rate at the end of 6-month treatment.
The patients were traced back after 5-years to re-assess
their smoking status. This presentation will describe
how this intervention was integrated into TB care and
the long-term outcomes of the intervention, particularly
in those who are at risk of smoking relapse and need
continuing cessation support.

Bi-directional screening for TB and diabetes
by the diabetes and TB services in Zimbabwe

T Mapuranga' 'Zimbabwe National TB control
programme, Harare, Zimbabwe.
e-mail: drplanks@gmail.com

Africa is estimated to have almost 42 million people
with diabetes by 2035. In 2017, the prevalence of DM
among adults in Zimbabwe was reported to be 1.3%,
translating to 99,400 living with DM, with 76.3% esti-
mated to be undiagnosed. An operational research proj-
ect of bi-directional screening of notified TB patients
for DM and DM patients for TB at the selected facilities
was conducted. The screening process sought to assess
the burden of DM among TB patients and vice versa as
well as feasibility of screening the sane during routine
care. The pilot assessment was measured by 1) the yield
of DM among TB patients screened, 2) the yield of TB
among DM patients screened 3) the number of patients
screened and 4) trend of screening over time. The find-
ings from this project will be presented and how this can
inform possible scale up of this in Zimbabwe.
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SP-34-E3 Coercion in TB: human rights
and ethical concerns for the use of
coercion in the TB response

Towards a taxonomy of coercion in the
context of tuberculosis

L Ruhl® 'Simon Fraser University, Burnaby, Canada.
e-mail: leo_ruhl@sfu.ca

This presentation gives a brief overview of the differ-
ent kinds of coercion commonly used in TB response.
A taxonomy of coercion is presented and developed
using examples of coercion, including information on
who or what uses coercion, which kinds of persons or
groups are subject to coercion, and toward what ends.
Several cases of coercion are discussed, including new
forms of technological DOTS and treatment adherence
surveillance systems, incentives used to increase medica-
tion adherence, and the detention of persons with TB
in prison.

SP-35-C11 Action on the ground: using
the ECHO virtual community of practice
model to promote health equity by
building local health workforce capacity

Nationwide expansion of the Delhi MDR-TB
ECHO programme to support TB elimination
& capacity building of HIV clinicians to treat
TB with ECHO support

R Sarin® 'National Institute for Tuberculosis and
Respiratory Disease, New Delhi, India.
e-mail: r.sarin@nitrd.nic.in

The National Institute of Tuberculosis and Respira-
tory Diseases (NITRD) started the MDR-TB ECHO
Program in November 2016. The goal of the TB ECHO
program is to develop the capacity of district TB medi-
cal officers by discussing the complex issues of MDRTB,
sharing best practices and treatment or solutions. As a
result of NITRD’s successful program, five other Indian
states have initiated their own MDRTB ECHO pro-
grams. NITRD also launched a successful TB-HIV co-
infection ECHO program in partnership with NACO.
This program connects ART centers with experts and
other stakeholders to discuss best practices and review
cases regarding TB-HIV diagnosis, testing and treat-
ment. The Government of India has recognized the val-
ue of the ECHO model for accelerating it’s goal of TB
elimination by 2025 and formally incorporated it into
the National Guidelines for Programmatic Management
of MDR TB setting it up for country-wide expansion.

Strengthening nurse case management of TB
and TB infection in NM

D Fortune® "New Mexico Department of Health,
Santa Fe, United States of America.
e-mail: diana.fortune@state.nm.us

The New Mexico (NM) Department of Health (DOH)
launched the TB ECHO program in 2015 to ensure ef-
fective nurse case management of persons diagnosed
with active TB. With less than 40 cases per year, the
ECHO model continues to ensure quality nursing case
management in the realm of decreased nursing and fi-
nancial resources. In order to eliminate TB, it is essential
to treat persons prior to developing active TB to break
the chain of infection. Beginning June 2018, the 4th TB
ECHO clinic was launched. This program is designed to
meet the needs and develop expertise with community
providers to diagnose and treat TB infection. During
each TB Infection ECHO session, an expert presents a
15-minute didactic on relevant clinical topics and com-
munity providers present their cases of persons with TB
infection. CMEs are awarded after completion of the
evaluation of each session.

Ensuring quality TB and specialty care for
underserved patients

M Buziashvili' 'National Center for Tuberculosis and
Lung Diseases, Thilissi, Georgia.
e-mail: mari.buziashvili@yahoo.com

Despite universal access to tuberculosis (TB) diagnosis
and treatment in Georgia, TB patients with co-morbid-
ities from rural and underserved areas of Georgia still
lack the access to multi-disciplinary specialty care and
rural area doctors also lack the access to latest updates
and innovations to TB diagnosis, patient care and treat-
ment. To overcome the challenges of delayed treatment
initiation and minimize time and costs of patient travels
to central facilities, project TB-ECHO was implemented
in late 2017 and was fully functional since early 2018.
Throughout the year, numerous patients from rural ar-
eas of Georgia have accessed the quality TB and spe-
cialty care on time from the multi-disciplinary hub team
at the central facility. The actual impact of the project
implementation is yet to be measured by a long-term
outcome, however a significantly decreased number of
lost to follow-up cases, increased treatment success and
enhanced capacity of human resources are anticipated
countrywide.
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SP-36-E1 Implementing national level
accountability for the UN HLM on TB:
key recommendations and opportunities

Role of civil society in driving national- and
regional-level accountability in the Asia
Pacific region

R Marte' 'TAPCASO, Bangkok, Thailand.

e-mail: rdmarte@apcaso.org

RD will speak on the role of civil society organisations
and networks in fostering and implementing account-
ability at the national and regional levels for delivering
on the UN HLM on TB political declaration. RD will
also speak about the amendments being made to the TB
Law in Philippines that was passed in 2016, including
forming a cross-government department accountability
body, and the role civil society has played within this.

Supporting strengthening of accountability
using the WHO multisectoral accountability
framework

D Weil' "World Health Organization, Geneva, Switzerland.
e-mail: weild@who.int

The presentation will introduce the WHO Multisec-
toral Accountability Framework to accelerate progress
to end TB with its four components; commitments, ac-
tions, monitoring and reporting, and review, at national,
regional and global levels. The framework was request-
ed by the World Health Assembly and the UN General
Assembly. The speaker will also introduce tools and
documentation of good practice that can help national
governments and partners in formalising and strength-
ening their national frameworks for accountability to
increase effective multistakeholder and multisectoral ac-
tion to reach the SDG, End TB and UN TB high-level
meeting targets.

National HLM on TB in Brazil and the role
of national parliamentary TB caucuses

T Nair! '"New Delhi, India.
e-mail: tushar.nair@globaltbcaucus.org

The Global TB Caucus in a network of over 2,500 par-
liamentarians from more than 150 countries, united by
their shared commitment to end tuberculosis, including
four regional networks; Africa, Americas, Asia Pacific
and Europe. Since the UN High-Level Meeting on TB,
parliamentarians have played an important role in driv-
ing accountability at the national, regional and global
levels for the commitments made; from the commitment
to mobilise a National High-Level Meeting on TB and
launch an inter-ministerial committee in Brazil to con-
vening a side event on TB on the sidelines of the Asia Pa-

cific Parliamentary Forum on Global Health (APPFGH).
This presentation will focus on the work of the Caucus
in the Asia Pacific region, including engagement with
APEC, ASEAN, APPFGH and G20.

Civil society and parliamentary collaboration
on TB accountability in Ukraine

Y Chorna' 'Kiev, Ukraine. e-mail: chorna@tbcoalition.eu

In order to implement the commitments of the political
declaration adopted at the UN HLM on TB in Septem-
ber 2018, accountability processes at the national level
are a key. Civil society is an important player in hold-
ing governments to account and should therefore be in-
volved in all related process; from preparation for the
UN HLM on TB to agreeing on the new national targets
informed by the political declaration. The potential role
of civil society in accountability processes, including in
partnership with parliamentarians, in Ukraine will be
presented, including examples of successes and lessons
learnt throughout UN HLM on TB process.

Development of a national strategic plan
for TB in Kenya and the Nairobi Strategy on
TB and Human Rights

R Mwaniki! TKANCO, Nairobi, Kenya.
e-mail: bmwaniki@kanco.org

Since the UN HLM on TB, Kenya has finalised a new
National Strategic Plan on TB. Rahab will talk about
the 2-year development process, including the influence
of the UN HLM on TB and the results from the Na-
tional Patient Cost Survey, and Legal, Gender and Key
Population Assessments, as well as the involvement of
civil society in the process. The new plan has a specific
focus on reaching the “missing” people with TB and the
role of communities in this, and the attention paid to
adequate resourcing. Rahab will also speak about the
development of the Nairobi Strategy on Tuberculosis
and Human Rights, led by Kenya Legal and Ethical Is-
sues Network on HIV and AIDS (KELIN).
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SP-37-C4 Ending paediatric TB through
action: operationalising shorter TPT
regimens in children

A systematic approach for developing
attributes for a discrete choice experiment
on preferences for TPT in children in Eswatini
Y Hirsch-Moverman' 'Columbia University Medical
Center, New York, United States of America.

e-mail: yh154@cumc.columbia.edu

The PROTECT Study uses a discrete choice experiment
(DCE) to examine preferences regarding TB preven-
tive treatment (TPT) regimens for children in Eswatini
among children, their caregivers and healthcare provid-
ers. DCEs require an important developmental phase,
often using qualitative methods, to inform selection of
attributes for inclusion in the design, but there is lim-
ited guidance about this process in the literature. We
developed an initial list of 13 attributes and conduct-
ed in-depth interviews with 80 stakeholders, including
children, caregivers, and healthcare providers, to refine
these attributes and understand how they may influence
TPT decision-making and service delivery. Seven attri-
butes were found to be important across stakeholder
groups: clinic visit cost, wait time, pill formulation/size,
pill taste, dosing frequency, treatment duration and visit
frequency, and clinic hours. These attributes were incor-
porated into the DCE to assess TPT preferences. In this
presentation, we will detail our process in developing
the DCE attributes.

Implementing three months of a daily
preventive treatment (3HR) regimen in three
high TB-incidence countries in Africa: lessons
from the Titi study

V Schwoebel’ 'The Union, Paris, France.
e-mail: vschwoebel@theunion.org

The Titi study was conducted from 2015 to 2018 in
Benin, Burkina Faso, Cameroon and Central African
Republic to demonstrate the feasibility of implement-
ing contact investigation among children under routine
programmatic conditions in urban settings. The shorter
WHO-recommended preventive treatment (PT) regimen
of 3 months of rifampicin and isoniazid (3RH) was used
in 3 of these countries taking advantage of the new pe-
diatric formulations with correct drug dosage. Close to
1,500 children were enrolled in these 3 countries. They
were evaluated during home and clinic visits and re-
ceived PT if found to be free of active TB. Children were
followed-up monthly during therapy and three-monthly
thereafter for 12 months. Results indicate that the regi-
men was effective and well tolerated. We will report on
implementation challenges concerning initial clinical and

paraclinical evaluation, children follow-up, staff involve-
ment, family support, and management of special cases,
e.g. contacts of MDR-TB and HIV-positive patients.

Operational challenges with the
implementation of a 12-dose weekly
preventive treatment (3HP) regimen from
Pakistan and Bangladesh

H Hussain' 'IRD Global, Singapore, Singapore.
e-mail: hamidah.hussain@ird.global

Pakistan and Bangladesh are high TB-burden countries
with an annual incidence of 267 and 221 per 100,000
population, respectively. Screening household contacts
and initiating children < § years on TB preventive treat-
ment is the national policy but with scarcity of resources
is implemented sporadically. We initiated a donor-fund-
ed project to screen household contacts of TB patients
in Pakistan and Bangladesh and start all eligible con-
tacts on 12-dose weekly preventive treatment (3HP).
Here we illustrate our experience of contact screening
and treatment initiation using cascade of care analysis,
and operational challenges of implementing TB preven-
tive services under programmatic conditions. Need for
investigations especially a chest x-ray to rule out TB dis-
ease is a bottle neck in starting symptom free contacts
on TB preventive treatment. We also provide a compari-
son of screening and treatment completion in popula-
tions offered 3HP vs. 6-months’ isoniazid preventive
treatment (6H).

Early experiences with preventive treatment
for child contacts in an MDR-TB high-burden
community in Papua New Guinea

S Majumdar?! 'Burnet Institute, Melbourne, Australia.
e-mail: suman.majumdar@burnet.edu.au

A high burden of TB (2021/100,000 population) is re-
ported from Daru Island, Western province of Papua
New Guinea, with ~19% of cases having multidrug
resistant (MDR)-TB. Household contact screening for
drug-susceptible and drug-resistant TB in all ages was
introduced in mid-2016, and >2,500 contacts were
screened by end of 2018. Isoniazid preventive treatment
(6H) was offered to all eligible, < § years child contacts
of drug-susceptible TB cases, along with the establish-
ment of a community-based clinic for follow-up and
family-based peer counselling services. In January 2019,
preventive treatment for eligible child contacts of drug-
susceptible TB cases was changed from 6H to 3-months’
isoniazid and rifampin (3HR), and 6-months’ levofloxa-
cin was introduced for < § years child contacts of MDR-
TB cases with evidence of infection (TST-positive). An
update will be provided including cascade of care and
challenges for implementation, such as evaluation for
active TB in contacts screened as symptomatic.
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Indonesian experience with four months of
rifampin (4R) and nine months of isoniazid
(9H) for TPT in child contacts

L Apriani® "TB-HIV Research Centre Faculty of
Medicine Universitas Padjadjaran, Bandung, Indonesia.
e-mail: likaaji@gmail.com

Indonesia has the third highest number of incident TB
cases in the world, with an incidence rate of approxi-
mately 320/100,000 population in a country of around
264 million people. There are Indonesian national guide-
lines on TB preventive treatment in child contacts aged
less than 35 years, but these guidelines are rarely followed.
As part of a large trial that included children (0 to 17
years of age), we screened 557 children and randomly as-
signed 157 children to receive either 4R or 9H.

All children were followed for 28 months after ran-
domization. In this presentation, we will report the ac-
ceptance, characteristics, tolerability and adherence in
the two study arms. We found that both regimens were
safe while the treatment completion rate was higher in
4R. Active TB was found in one child who received 9H.
Implementation challenges with the 4R regimen will be
discussed.

SP-38-C8 MATCH: access analysis and
diagnostic network optimisation

Spatial analysis of TB services to improve
population coverage in Pakistan

A Latif! "Ministry of National Health Services
Regulation & Coordination, Islamabad, Pakistan.
e-mail: abdullah.latif@gmail.com

Pakistan’s NTP aims over the coming years to geo-locate
all public, private and informal health facilities, labo-
ratories or commercial vendors providing TB diagnos-
tic and/or treatment services. To pilot this initiative the
NTP and KIT developed an ODK-based survey to col-
lect GPS coordinates, data on basic service provision
and staff capacity from all public and engaged private
TB providers in Islamabad Capital Territory and Khair-
pur. Survey data were used to assess population coverage
of TB services, and to reallocate diagnostic equipment
to reduce distance between population centers and TB
facilities. The NTP will share challenges and lessons
learned during the pilot, and further considerations to
scale the survey to the national level.

Applying the MATCH framework to improve
diagnostic networks in the DRC and Tanzania
E Nkiligi' 'National Tuberculosis and Leprosy Program,

Dodoma, Tanzania, United Rep.
e-mail: enkiligi2015@gmail.com

To improve access to TB care, it is critical to rationally
use subnational data for strategic placement of scarce
diagnostic resources. With different amounts of subna-
tional data available, the NTPs of DRC and Tanzania
have conducted Global Fund supported MATCH ac-
cess analyses with KIT to improve access to advanced
diagnostics. In the DRC, optimum diagnostic placement
required strategic thinking from multiple angles: dealing
with insecure areas, providing services in hard-to-reach
areas, and planning service delivery in regions where
key data are missing. Results will be shared on how the
MATCH approach and a tailor-made diagnostic net-
work algorithm were utilized to improve access to diag-
nostics. In Tanzania, the PPA highlighted misalignments
between population demand and service delivery, while
MATCH access analyses indicated that placement of
diagnostics in specific health facilities could potentially
yield many missed TB cases. The presentation addresses
how these complementary analyses enabled the NTP to
improve diagnostic placement.

Innovating access to rapid molecular testing
in Andhra Pradesh

S Achanta’ 'RNTCP, Vishakhapatnam Area, India.
e-mail: achantas@rntcp.org

With the recent introduction of Molbio Truenat tech-
nology in India, rapid diagnosis of TB through real-time
PCR is increasingly accessible in primary health settings.
This has been approved by the Indian authorities for use
in India, and is currently being evaluated for WHO ap-
proval. Results are available in under one hour on a bat-
tery-operated machine with built-in SIM card, enabling
testing and results data to be automatically shared for
real-time monitoring. The Andhra Pradesh experience
will be shared, in which the NTP guarantees the sup-
plier consumption of a minimum number of tests (e.g.
per month), while the supplier maintains the equipment.
This presentation will also address how real-time Mol-
bio Truenat testing workload and results data can be
used to modify machine placement and possible re-allo-
cation, with the objective of maximizing diagnostic ac-
cess to catchment communities and achieving the largest
yields possible in case notifications.



S38  Symposium abstracts, Friday, 1 November

SP-40-C7 Addressing mental health and
substance use disorders in TB: a must for
people-centred TB care

Mental health, substance use disorders and
TB: overview of the joint burden

K Viney' 'Australian National University, Canberra,
Australia. e-mail: kerri.viney@hotmail.com

Mental health and substance use disorders are frequent-
ly reported by TB patients and act as both a social deter-
minant and a social consequence of TB. Integrated care
for all conditions presents an opportunity to improve
outcomes for patients, yet they are infrequently report-
ed. This presentation will describe the burden and asso-
ciations between mental health and substance use disor-
ders and TB, building upon work published in a recent
systematic review co-authored by Dr Viney, which de-
scribes the prevalence of mental health conditions such
as anxiety, depression and psychosis among TB patients.
The presentation will conclude by highlighting the po-
tential benefits of integrated care for these conditions.

Practical approaches to addressing mental
health needs and harmful substance use
among socially vulnerable populations:
lessons from London

A Story' 'University College London Hospitals NHS Trust,
London, United Kingdom. e-mail: al.story@nhs.net

Find& Treat have pioneered an integrated early case de-
tection and treatment model for homeless people, drug
and alcohol users and socially vulnerable populations
in London. The populations served are characterised by
complex co-morbidities, including a high prevalence of
harmful substance use and mental health problems. This
presentation will provide an overview of the screening
and onward care model using examples to illustrate how
the teams approach has been tailored to improve en-
gagement and treatment outcomes. Practical examples
will cover assessing capacity, the essential role of peer
workers with lived experience of homelessness and ad-
diction, psychologically informed and trauma aware ap-
proaches including mental health first aid (MHFA), and
the importance of direct and ongoing liaison with allied
specialist mental health and substance misuse services.

Integrating TB services as part of a
comprehensive package of harm reduction
for people who use drugs: experience from
South Africa

H Hausler? '"TBHIV Care, Cape Town, South Africa.
e-mail: hhausler@tbhivcare.org

This presentation will give an overview of TB HIV
Care’s experience in delivering peer led outreach services
for people who use drugs that include a comprehensive
package of harm reduction and TB and HIV screening
and linkage to care, as well as substance use screening
and behavioural interventions for hospitalized TB pa-
tients.

SP-41-B1 Saving lives: Improving access
to TB LAM testing

Updated WHO guidelines for the use of LAM
assays

C Gilpin?

TB is the leading infectious disease killer of PLHIV, ac-
counting for roughly one third of AIDS related deaths.
In 2015, WHO issued guidelines for the use of a urine
lipoarabinomannan (LF-LAM) test to assist in diagnosis
of TB in people living with HIV. Despite evidence that
the LF-LAM test has been shown to reduce mortality in
the sickest patients, uptake and implementation of this
test has been poor. WHO has now evaluated updated
evidence for the use of the Alere LF-LAM Ag test and
for a new test developed jointly with FIND and Fujifilm
which has the potential to dramatically change the way
TB is diagnosed in people with advanced HIV disease.
Updated guidelines for the use of LAM assays will be
presented during this symposium.

Country adoption and uptake of urine LAM
test: current landscape and barriers

M Pai' "McGill International TB Centre, Montreal, Canada.
e-mail: madhukar.pai@mcgill.ca

We conducted a questionnaire study in 31 high TB and
HIV/AIDS burden countries to assess the current land-
scape, and to determine the barriers to LF-LAM uptake.
Based on initial results from 23 countries, 10 (43%)
have adopted LF-LAM policies within their National
TB or HIV programs. Specifically, 6 countries have LF-
LAM policies in both NTPs and NAPs, 3 countries have
policies in only NTPs and 1 country reported to have
LF-LAM policies in their NAP only. Interestingly, only
4 countries who stated they have an LF-LAM policy in
a national program are actually using the test. Budget
limitation was a barrier to LAM adoption, followed by
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a lack of pilot studies and a low priority due to the rela-
tively small size of the affected population. Regulatory
challenges, lack of buy-in and the absence of LF-LAM’s
in the national TB or HIV programs’ mandate were also
cited as hurdles.

Médecins Sans Frontiéres: experience
implementing and using TB LAM

H Huerga' 'Epicentre - MSF Paris, Paris, France.
e-mail: helena.huerga@epicentre.msf.org

Médecins Sans Frontieres (MSF) provides HIV and TB
care in multiple countries around the world. To date
MSF is using LAM to diagnose TB at 35 sites in 14
countries. MSF will present their findings on the use of
LAM in different settings and patient populations: am-
bulatory, hospitalized, with and without symptoms, ac-
cording to or regardless of CD4. LAM positivity rates in
the MSF supported programs varied across settings and
with different use. Here we share the MSF experience on
the operational aspects of implementing LAM such as
patients’ provision of sputum/urine samples, LAM us-
ers’ acceptability, organisation of workload and work-
space, use of the reference card for reading the LAM
result, and LAM inter-reader agreement.

Evaluation of TB LAM implementation in
Uganda

S Turyanabwe! '"Ministry Of Health, Kampala, Uganda.
e-mail: turyahabwestavia@gmail.com

As part of its strategic plan, Uganda piloted the imple-
mentation of TB LF-LAM for diagnosis of TB in people
with advanced HIV disease at selected regional refer-
ral hospitals. In preparation for countrywide roll out,
the TB/HIV programs decided to evaluate the use and
implementation of this test in October 2018 in order to
guide national roll-out. Here we outline our overall find-
ings that led to the development of a national strategy to
improve uptake and use of TB LAM in Uganda.

Supporting countries in lateral flow LAM
(LF-LAM) rollout: insights from the GLI
Practical Guide

M Casenghi® 'EGPAF, Geneva, Switzerland.
e-mail: martina.casenghi@gmail.com

GLI has worked on a Practical Guide on the use of the
LF-LAM. The objective of the Guide is to provide na-
tional TB Program (NTP) representatives, national HIV
programs, Laboratory staff and implementers, with an
overview of the necessary steps required for in country
introduction of the test. The document also includes
practical considerations and lessons learnt from early
implementers on critical areas including but not limited
to the choice of settings for intended use, target popu-

lations, placement in TB diagnostic algorithms, labora-
tory procedures, training requirements, forecasting and
procurement. This with the aim to equip national pro-
grams and national laboratory networks with informa-
tion and material that can support successful roll-out of
the LF-LAM test.

SP-42-D1 Food for thought: impact of
malnutrition on the TB epidemic

Undernourished patients, undernourished
populations, and the End TB Strategy

A Bhargava' 'Center for Nutrition Studies at
Yenepoya (Deemed to be University), Mangalore, India.
e-mail: anuragb17@gmail.com

With the advent of successful chemotherapy, the role of
nutrition in TB treatment and prevention became mar-
ginalized. This presentation will discuss how undernu-
trition is the commonest comorbidity in TB patients
and a correctable risk factor for adverse outcomes and
how undernutrition remains a major driver of the TB
epidemic in high TB burden countries, especially India.
The presentation will discuss the evidence base for nu-
tritional support for TB patients, how the TB incidence
attributable to undernutrition may be underestimated,
and how undernutrition in patients and populations
should be a priority issue across all three pillars of the
END TB strategy.

Impact of malnutrition on host-immune
protective mechanisms against TB: what
we know and what we don’t know

P Salgame? 'Rutgers University, Newark, United States of
America. e-mail: salgampa@njms.rutgers.edu

Malnutrition is a serious global health problem that is
associated with the increased risk and severity of infec-
tious diseases, including Tuberculosis (TB). This presen-
tation will review the literature related to the impact of
malnutrition on the host’s protective innate and adap-
tive immunity in resisting infection and progression to
TB disease. The presentation will also encapsulate stud-
ies in both human cohorts and experimental animal
models that provide a mechanistic understanding of the
relationship between malnutrition and host immunity.
The talk will also discuss recent studies on malnutrition
and dysbiosis of the intestinal microbiome and how this
might impinge on anti-mycobacterial immunity. It will
conclude with deliberations on how to design targeted
interventions in malnourished children and adults to im-
prove host immune resistance against TB.



S40  Symposium abstracts, Friday, 1 November

Impact of malnutrition on antimycobacterial
pharmacokinetics/pharmacodynamics

S Heysell' "University of Virginia, Charlottesville, United
States of America. e-mail: scott.heysell@gmail.com

One understudied pathway through which malnutrition
affects TB treatment outcomes is by affecting the phar-
macokinetics (PK) of antimycobacterial drugs. A multi-
country prospective cohort was studied to determine the
pharmacokinetic/pharmacodynamic targets associated
with treatment outcomes in diverse populations from
Tanzania and Uganda, and urban Siberia and Bangla-
desh. Individual PK variability was common and drug
exposure was significantly below expected ranges for
the majority of drugs assayed. In total, 450 people were
enrolled including 340 with MDR-TB, 59 with pediatric
TB and 51 with sepsis. The association of malnutrition
and PK variability depended on the drug and the popu-
lation. A cohort of Tanzanian children was also studied.
In this cohort, severe malnutrition and stunting were
common, the presence of more than one stunting patho-
gen was the norm, and weight gain during TB treatment
worsened drug exposure. These trends and implications
for further interventional study will be discussed in de-
tail.

Dietary intake and nutritional status of TB
patients in Puducherry, South India

S Sarkar? 'Jawaharlal Institute of Postgraduate
Medical Education and Research, Puducherry, India.
e-mail: drsonali.jijpmer@gmail.com

There is near-universal agreement that the nutritional
status of TB patients needs to be improved. In India,
the national TB program has started the Direct Benefit
Transfer of Rs. 500 per month aiming at improving the
diet of TB patients through financial support. However,
what is not known is the type and extent of deficiency
of specific nutrients in the diet of the TB patients in In-
dia. A planned dietary supplementation that accounts
for the level of deficiency of specific nutrients in their
natural diets may be of greater benefit to the TB pa-
tients. This talk will describe a study of nutritional sup-
plementation in Puducherry, India that highlights the
need for better understanding the relationship between
nutritional status and TB disease and identifies crucial
knowledge gaps that must be addressed before dietary
supplementation can be implemented as large-scale pro-
grammatic approach.

The impact of social protection on
malnutrition: epidemiologic and
programmatic implications for TB
elimination efforts

D Boccia' 'London, United Kingdom.
e-mail: delia.boccia@lshtm.ac.uk

This talk aims to present an overview of the impact of
social protection interventions on indicators of child
and adult malnutrition in light of TB care and control.
To this end, we will discuss the potential of these pro-
grams to affect TB trends in countries where they are
implemented by making vulnerable populations more
resilient to TB and more likely to complete the cascade
of TB care. The talk will conclude by discussing the im-
pact of a closer integration of TB care and social pro-
tection services providing nutrition and food security
support.

SP-43-A3 New and repurposed drug
resistance emergence: current status and
prevention strategies

Emerging resistance: the South African
perspective

N Ismael’ "National Institute for Communicable Diseases,
Johannesbourg, South Africa. e-mail: naziri@nicd.ac.za

Use of new and re-purposed drugs has made a huge
impact on drug-resistant TB outcomes. South Africa is
an early adopter of regimens with these drugs however
emergence of resistance is a concern. A drug resistance
surveillance program was instituted for patients receiv-
ing BDQ as part of their treatment regimen and spu-
tum samples collected at baseline, month 2 and month
6 to monitor treatment emergent resistance. Addition-
ally patients not responding to BDQ based regimens
had a full drug susceptibility profile determined for all
drugs including the new and re-purposed . Testing was
performed at the WHO Supranational TB Reference in
Johannesburg. A national summary of the emergence
of laboratory confirmed resistance including BDQ, es-
timated prevalence of resistance and genetic correlates
of resistance will be presented. Postulated drivers of re-
sistance and prevention strategies will also be discussed.
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The global surveillance of resistance to
existing, repurposed and new anti-TB drugs
and the role of sequencing

A Dean' '"WHO, Geneva, Switzerland.
e-mail: deanan@who.int

The Global Project on Anti-TB Drug Resistance Sur-
veillance, hosted by WHO since 1994, is the oldest and
largest initiative on the surveillance of antimicrobial re-
sistance in the world. Data are available from more than
97% of the world’s population and TB cases from either
continuous routine surveillance systems or periodic sur-
veys. Sequencing is a valuable tool for the surveillance
of drug resistance, including whole genome sequencing
of culture isolates or targeted next generation sequenc-
ing of preserved sputum. It has the capacity to greatly
improve our understanding of resistance patterns to a
wide range of existing, repurposed and new drugs from
high TB burden settings.

Building a TB and DR-TB regimen

J Caminero' 'The Union, Las Palmas, Spain.
e-mail: jcamlun@gobiernodecanarias.org

Antibiotic stewardship” - most basic rules to follow to
build a TB regimen (number of drugs, quality of the
drugs, duration of the treatment, etc) to avoid mistakes
and possible amplification of the pattern of resistance.
The presentation justify that just with 2-3 good drugs
is enough to cure a TB avoiding the selection of anti-
-TB resistance. And, if the drug combination includes
2-3 sterilizing drugs is enough just with 6-9 months of
therapy. And, these fundaments are the same for the sus-
ceptible and for the drig resistant TB, even the MDR-
TB, especially i we can use the new and repurposed anti-
TB drugs

Diagnostics policy: BDQ phenotypic and
genotypic testing — where are we?
C Gilpin?

In 2018, internationally agreed critical concentrations
for drug-susceptibility testing (DST) for bedaquiline us-
ing different methods were established and a Technical
Manual developed that describes the standardized labo-
ratory protocols for DST. Drug resistance in TB occurs
mainly through specific mutations in the DNA of TB
bacteria. For some anti-TB drugs these mutations are
clustered together in specific genes in the DNA, while for
others the mutations are spread throughout the genome
of the bacterium. The molecular basis of resistance to
bedaquiline is not completely understood yet strategies
that can be used to rapidly identify and drug resistance
among patients being treated with bedaquiline and oth-
er newer medicines will need to be implemented as part
of monitoring of drug resistant-TB patient response to
treatment

SP-44-C3 Sustainable models for
strengthening pharmacovigilance of TB
medicines and diagnostics: global and
regional perspectives and country
examples

Sustainable pharmacovigilance systems in
Africa

M Sigonda' "African Union-New Partnership for
Africa’s Development, Addis Ababa, Ethiopia.
e-mail: margarets@nepad.org

The African pharmaceutical market is expected to grow
by 200% between 2012 and 2020, and some analysts
forecast its market size to reach 161 billion USD by 2024.
Infectious diseases such as tuberculosis, malaria and
HIV are among the priority targets for the pharma mar-
ket. This provides ample opportunities to improve the
lives of Africans. At the same time, the future scenario
warrants the need to be prepared to address challenges
associated with such massive expansion of the pharma-
ceutical market. Of particular concern is the need for
strong systems to ensure the safety, effectiveness and
cost-effectiveness of newly introduced products. This
will require balanced, diversified and sustainable financ-
ing models and there is critical need for developing local
leadership and ownership.

Global perspectives on ensuring sustainable
pharmacovigilance systems for TB medicines
and diagnostics

F Mirzayev' "WHO/GTBP, Geneva, Switzerland.
e-mail: mirzayevf@who.int

Since the publication of the WHOQO Active tuberculo-
sis drug-safety monitoring and management (aDSM)
Framework in 2015, countries started to introduce
aDSM for DR-TB patients on new drugs and regimens
using domestic capacity or supported by external part-
ners. Shortly thereafter, the WHO launched a global da-
tabase for the surveillance of adverse events for aDSM of
anti-tuberculosis drugs (WHO Global aDSM Database)
to generate reliable evidence on the safety profile of anti-
tuberculosis drugs to inform future tuberculosis treat-
ment guidelines. It is managed by the WHO Global TB
Program (GTB) and the Special Program for Research
and Training in Tropical Diseases (TDR). An increasing
number of countries implement the aDSM core package
reporting serious adverse events. Some countries have
in addition chosen to report data to the Global aDSM
database. This presentation will provide an overview
of these developments and a first available summary of
data from the Global aDSM database
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Successes, challenges and opportunities in
strengthening pharmacovigilance under
programmatic conditions in resource-limited
settings

E Tiemersma® 'KNCV Tuberculosis Foundation, ,
Netherlands. e-mail: edine.tiemersma@kncvtbc.org

In early years when access to medicines was very lim-
ited in low-income settings, pharmacovigilance (PV)
was considered a luxury. With improved availability of
life-saving medicines to diseases of poverty such as tu-
berculosis (TB), the need for strengthened PV systems
has become more and more evident. As a result, signifi-
cant strides have been made over the last two decades to
strengthen country PV systems. However, critical gaps
still remain to be addressed. In the TB program, where
newer drugs and diagnostics are now being rolled out,
the need for functional PV systems cannot be overem-
phasized. In this presentation we will discuss our global
experience in embedding active drug safety management
and monitoring in comprehensive TB programs.

Active drug safety management and
monitoring of new TB medicines in Tanzania

M Marko? 'Tanzanian National TB and Leprosy Control
Programme, Dar es Salaam, Tanzania, United Rep..
e-mail: markojmkumbo@gmail.com

Tanzania established a plan for the implementation of
new DR TB drugs and regimens in June 2016. The plan
includes a section on active TB-drug safety monitoring
and management (aDSM) where the country chose to
implement the intermediate package of aDSM. Beda-
quilline was introduced in Tanzania in 2015 under com-
passionate use but officially Bedaquiline and Delama-
nid were introduced in the country in November 2017.
Tanzania started the shorter DR-TB treatment regimen
(STR) in January 2018. By 2018 there were 75 DR-TB
treatment facilities in the country, 45 are covered with
the diagnostic and treatment monitoring capacity. In the
first half year of 2018, 104 patients have been enrolled
on STR and 25 patients were on Bedaquilline and Dela-
manid. Of 141 adverse event reports received from 20
health facilties, 126 were adverse events of special inter-
est, 14 were serious adverse events (SAE) and one be-
longed to “other” category.

SP-45-B2 MDR-TB operational research
on oral regimens: spectrum of
approaches and next steps

Successful outcomes for patients switched
from kanamycin to linezolid in a modified
oral short regimen for MDR-TB in Niger

A Piubello® "The International Union Against
Tuberculosis and Lung Disease, Niamey, Niger.
e-mail: apiubello@theunion.org

The short regimen has been implemented in Niger since
2008 with excellent outcomes. However, ototoxicity sec-
ondary to injectable is a concern and data on modified
oral short treatment regimens are lacking. A prospec-
tive longitudinal study is being conducted on a modi-
fied short regimen replacing kanamycin with linezolid
in case of hearing loss at baseline or during treatment.
Objectives of the presentations include review of effi-
cacy, safety, implementation feasibility and cost.

RISE-TZ, (r)emoved (i)njectable modified
(s)hort-course regimens for (e)xpert MDR-
TB: programmatic feasibility and clinical
effectiveness in Tanzania

S Mpagama' 'NTLP Tanzania, Kibong'oto, Tanzania,
United Rep.. e-mail: sempagama@yahoo.com

The RISE-TZ protocol will assess the treatment out-
comes of patients treated with a modified 40-week
injectable-free MDR-TB regimen for patients with FQ-
susceptible MDR-TB in Tanzania. Objectives of the
operational research is to evaluate safety and tolerabili-
ty, efficacy including microbiological response or risk of
TB recurrence and implementation feasibility and cost.

BEAT-Tuberculosis: a strategy trial of a
six-month oral regimen for MDR-TB and
XDR-TB in South Africa

F Conradie! 'University of Witwatersrand, Houghton,
South Africa. e-mail: fconradie@witshealth.co.za

BEAT-Tuberculosis is an open label, randomized
controlled trial to establish the efficacy and safety of a
study Strategy consisting of 6 months of bedaquiline,
delamanid, linezolid, levofloxacin and clofazimine,
compared to the current South African Standard of
Care for 9 months for the treatment of rifampicin
resistant tuberculosis. Objectives of the presentation
include review of efficacy, safety, tolerability and
implementation feasibility. The trial is funded by
USAID and is firmly embedded within the South African
National TB Program.
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BEAT-Tuberculosis: a strategy trial of a
six-month oral regimen for MDR-TB and
XDR-TB in South Africa

K Selibas' 'Wits Health Consortium, Johannesburg,
South Africa. e-mail: kselibas@witshealth.co.za

BEAT-Tuberculosis is an open label, randomized con-
trolled trial to establish the efficacy and safety of a study
Strategy consisting of 6 months of bedaquiline, delama-
nid, linezolid, levofloxacin and clofazimine, compared
to the current South African Standard of Care for 9
months for the treatment of rifampicin resistant tuber-
culosis. Objectives of the presentation include review of
efficacy, safety, tolerability and implementation feasibil-
ity. The trial is funded by USAID and is firmly embedded
within the South African National TB Program.

Operational research for MDR-TB: challenges
and opportunities

C Lienhardt! 'IRD, Montpellier, France.
e-mail: christian.lienhardt@ird.fr

Dr. Lienhardt will provide an overview of the global
spectrum of operational research (OR) in MDR-TB,
comparing and contrasting this with ongoing MDR-TB
and XDR-TB clinical trials. Objectives of the presenta-
tion include comparing the regimens being studied in
MDR-OR; contrasting these with regimens being stud-
ied in MDR-TB clinical trials; and describing the ways
OR can contribute to the MDR-TB treatment guidelines
process.

SP-46-C9 Ready yet? The implications of
donor financing transition on national TB
programmes

Building effective donor partnerships for
transparent and sustainable transition

E Wandwalo® 'Global Fund, Geneva, Switzerland.
e-mail: eliud.wandwalo@theglobalfund.org

As low and middle income countries grow economical-
ly, they can increase spending on health, progressively
moving away from donor financing toward domesti-
cally funded health systems. This is a welcome trend,
but countries must be supported to do this in a way that
achieves impact. In this presentation, Dr. Wandwalo will
provide an overview of the transition landscape for TB
funding at the Global Fund and highlight the ways that
the Global Fund supports countries to support well-
planned and successful transitions, highlighting key
principles of the Global Fund approach to sustainability
and transition.

How is donor funding allocated? The
impact of transition on donor financing,
opportunities and risk

N Beyeler! "UCSF, San Francisco, United States of
America. e-mail: naomi.beyeler@ucsf.edu

While there is recognition that many countries can mo-
bilize more domestic resources towards achieving the
TB epidemic, major gaps exist in donor financing for
key global functions of TB-specific financing, including
research and development and strengthening of surveil-
lance technologies, especially for drug-resistant forms of
TB disease. Naomi Beyeler summarizes an analysis that
quantifies TB-specific development assistance for health
(DAH) for these global functions versus country-specific
aid, in order to identify when and where donor invest-
ments can have impact, even as countries transition out
of donor eligibility for TB donor financing.

The implications of transition for market-
shaping strategies; threats and opportunities
for maintaining equitable access

B Waning' 'Stop TB Partnership / Global Drug Facility
(GDF), Geneva, Switzerland. e-mail: brendaw@stoptb.org

Age-old procurement and supply chain challenges are
re-emerging in HIV, TB, and malaria programs as coun-
tries move from donor-funded procurement environ-
ments to domestically-funded, national procurement
of medicines and diagnostics. This session will describe
macro changes in financing and procurement and the re-
sulting threats on long-term market sustainability and
access, along with new opportunities for development
banks, WHO, bilaterals and others to adopt long-term
strategies to sustain markets shaped by Global Fund,
GDF, and others; and refocus efforts on health systems
strengthening and national policy development towards
universal access goals.

Will countries be able to meet these needs:
are they sufficiently prepared to fill the
health financing gap created as TB donors
leave?

I Bharali' 'Duke University, Durham, United States of
America. e-mail: ipchita.bharali@duke.edu

With the support of the Bill & Melinda Gates Founda-
tion, Duke University is undertaking a two-year study
on health transitions in middle-income countries. The
study is examining the interplay between the epide-
miological transition, demographic changes, and shifts
in both domestic and donor financing for health. Four
countries in this study: India, Kenya, Myanmar, and
Nigeria are high burden countries for TB, HIV/TB and
multi-drug resistant TB. In this presentation, Ipchita
Bharali will focus the discussion on the impact of transi-
tion on these countries.
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Health diplomacy: essential soft skills for
successful transition

E Goosby!

Recognising that increasing domestic resource mobili-
sation, rather than relying on donor agencies, should
now be an increasingly important driver of investment;
global health diplomacy is also essential to ensure that
diminishing donor resources are matched to domestic
priorities and catalytic of domestic investments. In this
session, Dr. Goosby highlights the important role that
health diplomacy can play in securing investment, and
creating the enabling environment needed to secure sub-
stantive progress towards ending the tuberculosis epi-
demic once and for all.

SP-47-C1 Accelerating the curve:
TB prevention through short
rifamycin-based regimens for
hard-to-reach groups

Zero TB Kids: Using 4R to treat LTBI in
Tibetan child refugees

K Dorjee’ 'John Hopkins University, Baltimore, United
States of America. e-mail: kundorj@gmail.com

Tibetan refugees in India suffer great health disparities,
with especially high rates of tuberculosis (TB). In collab-
oration with the Tibetan Delek Hospital in Dharamsa-
la, India, the Johns Hopkins Center for Tuberculosis
Research is combatting TB in the Tibetan community
through the Zero TB in Tibetan Kids (ZTBK) project.
We provide comprehensive TB case-finding, treatment,
and latent TB treatment services in Tibetan boarding
schools in India. We have detected alarmingly high TB
case-rates (916/100,000) and latent TB infection rates
(19%) in Tibetan children and adolescents, but have
been able to offer short-course, rifamycin-based preven-
tive therapy to >1000 children. In recent months, the
team has expanded its efforts to include the Tibetan
monasteries and nunneries. With community mobiliza-
tion, political will, and broad engagement of all stake-
holders, the Zero TB Kids project is having a major im-
pact on reducing the burden of TB in this high-burden
population.

The implementation of 3HP for the
treatment of LTBI in two remote arctic
communities with a predominantly Inuit
population, the Taima TB 3HP study

G Alvarez' 'School of Public Health at the University of
Ottawa, , Canada. e-mail: galvarez@ohri.ca

The United Nations Sustainable Development Goal to
end tuberculosis (TB) by 2030 cannot be realized with-
out “bending the curve” through preventive activities,
namely treatment of latent TB infection (LTBI). Short
rifamycin-based LTBI regimens, which include 12-dose
weekly isoniazid-rifapentine (3HP) and 4 months daily
rifampin (4R), “accelerate the curve” to end TB; these
treatment regimens are shorter, have higher comple-
tion rates, and are thus more effective than traditional 9
month isoniazid (9H) regimens. This session will share
successes of short rifamycin-based LTBI regimens used
in challenging settings and hard-to-reach groups, and
the latest research on short and ultra-short LTBI treat-
ment regimens.

High LTBI treatment completion rates among
U.S. homeless, incarcerated, and contacts in
a rural state; utilization and completion rates
with 3HP, 4R and 9H

R Webb! "University of Mississippi, Jackson, United States
of America. e-mail: rmwebb@umc.edu

A recent meta-analysis demonstrated greater benefit to
using short course LTBI regimens to prevent TB disease.
Ensuring completion of LTBI treatment is an important
aspect of controlling active TB. In Mississippi, a rural
state in the United States, the TB program started using
3HP in 2011. Seven years prior to the use of 3HP, LTBI
completion rates ranged from 60-75%. In subsequent
years with 3HP as the preferred regimen, completion
rates ranged from 78-85%, and as high as 95% among
contacts of known TB cases. A comparison between the
use of 9H, 4R, and 3HP in this rural state over an eight-
year period will be reviewed with completion rates,
adverse events and benefits of shorter course regimens
among contacts of TB cases, homeless and incarcerated
populations.

3HP use among household contacts in the
Zero TB Pakistan project

H Hussain' 'IRD Global, Singapore, Singapore.
e-mail: hamidah.hussain@ird.global

In the absence of an effective vaccine to prevent the pro-
gression of LTBI to active tuberculosis (TB) disease,
National TB Control Programs largely depend on TB
preventive therapy (TPT) to accelerate efforts to end TB.
Prioritizing target populations for available diagnostics
and TPT is critical. From October 2016 to February
2019, 50,407 household contacts of 12,948 index pul-
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monary TB (PTB) patients in Karachi were approached.
Of these 36,393 (72%) were verbally screened for TB
symptoms and invited for investigations including a
chest X-ray (CXR). In total, 15,686 (43%) contacts were
investigated; 338 (2%) were diagnosed with TB and ini-
tiated on treatment. The remaining 15,348 (98%) con-
tacts with normal CXRs, negative sputum tests, and un-
remarkable clinical evaluations were considered eligible
for TPT; of these 6,067 (40%) agreed to initiate TPT
with 3HP. Currently, the completion of 3HP is 65%.
3HP is a feasible TPT option in programmatic settings
in high-burden countries.

Short course TB preventive therapy
regimens: how short can we go?

G Churchyard? "Aurum Institute, Houghton, South Africa.
e-mail: gchurchyard@auruminstitute.org

Short course regimens are associated with fewer side
effects, better adherence and higher treatment comple-
tion rates, and represent a new era for TPT. The World
Health Organization recommends the following short
course rifamycin containing regimens for use in high
burden countries: three months of weekly high-dose
isoniazid and rifapentine (3HP) for people with HIV
(PWHIV) and household contacts>2 years, and three
months of daily isoniazid and rifampicin (3HR) for

children,

SP-48-E2 Mobilising youth as agents
of change for a TB-free world

Engaging young TB survivors as powerful
advocates to end TB

N Venkatesan' 'Economic Times, Mumbai, India.
e-mail: nandita.venky@gmail.com

TB primarily affects youngsters during their most pro-
ductive years. Apart from the physical and emotional
toll, the disease also has immense financial implications.
A disease long shrouded in silence, some young survi-
vors are now speaking up, voicing the challenges they
face and are taking charge of the narrative to push for a
change that was long overdue. A survivor herself, Nan-
dita will suggest ways to harness the unspent potential
of survivors and sufferers, turn them into powerful ad-
vocates to make national TB programs more efficient
and person-centric.

Mobilising young people from key
populations and young people living with
HIV in the TB response: opportunities and
challenges in Asia and the Pacific

J Acaba' '"APCASO, Bangkok, Thailand.
e-mail: jeffacaba@apcaso.org

Six of the 30 high-burden countries that were identified
to have a high number of TB-HIV co-infection are found
in Asia and the Pacific. While current trends in TB inci-
dence rates have been decreasing since 2000, HIV cases
among those who have been diagnosed with TB, partic-
ularly among young key populations, in these countries
have been increasing. Engaging young people from key
populations in HIV is vital to ensure that these popu-
lations are reached by TB responses. This presentation
looks at opportunities and challenges around mobiliz-
ing young key populations to HIV in the TB response in
the Asia Pacific region.

Using music to mobilise youth: experience
from Kenya

S Otieno! 'TB advocate, Nairobi, Kenya.
e-mail: steveotioti@gmail.com

Youth are the most affected population by TB. In Kenya
for example the TB prevalence survey of 2016 indicated
that the most affected people were youths aged 24-35.
Even with these facts, there are no youth friendly TB in-
terventions and strategies. Music for example is a strat-
egy that easily captures the attention of youths. I have
been using my music talent to mobilize youths around
TB in Kenya, to encourage them to go for screening
while promoting treatment adherence to those already
infected. 1 have also used music it to reach different
stakeholders to play their role in Ending TB.

Engaging youth and patient support in the
Russian Federation

K Schenina' 'TB People, Moscow, Russian Federation.
e-mail: shchenina@gmail.com

When Ksenia finished her treatment of tuberculosis, she
began to conduct a thematic blog about the disease ‘Tu-
berculosis. People’s stories.” She wrote about the treat-
ment of tuberculosis in Russia, she interviewed patients
and doctors. She received a lot of letters came from sick
people and realized that the format of the blog does not
give the opportunity to help people, as they need. This
is how the online patient community ‘Tuberculosis: Sup-
port and Answers’ appeared, which is visited monthly
by several thousand people - patients, their relatives and
doctors. The community is consulted by several doctors
with tuberculosis, there is a psychotherapist, as well as
legal support. And also a lot of people who have already
cured MDR and XDR-TB, who with their advice help
others not to quit treatment.
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SP-49-C8 It's time to scale up: progress in
rolling out TB contact investigation in
high-burden settings

Systematic review of yield of TB contact
investigation in high-burden settings:
comparing outcomes pre- and post- WHO
guidelines

M Velleca' "University of California, San Francisco
(UCSF), San Francisco, United States of America.
e-mail: laterza.mariana@gmail.com

This talk will present results of an updated systematic
review on the status of TB contact investigation (CI)
implementation, assessing the yield of CI for detecting
active TB and latent TB infection, as well as describing
trends in the implementation of CI since the WHO CI
guidelines were published in 2012. The outcomes will be
compared for different risk groups, specifically people
living with HIV, children under 35 years of age, and con-
tacts of patients with MDR-TB. The updated findings
will help inform programs of the expected outcomes
and impact of CI on TB care and control.

Outcomes and costs of systematic TB
contact investigation and paediatric IPT
initiation in Mozambique

A Abdula® 'FHI360 Mozambique, Maputo, Mozambique.
e-mail: aabdula@fhi360.0rg

Systematic implementation of contact investigation
has resulted in significant increases in case finding and
uptake of IPT in pediatric patients in central Mozam-
bique. The intervention was first rolled out in the city
of Beira and findings from the first year showed a sig-
nificant increase in initiation of IPT in children under
5, and a 5-fold increase in TB case-finding overall. Fol-
lowing those strong results, it was scaled up to four ad-
ditional districts in the central region. This talk will
present data on the outcomes of scaled-up CI in central
Mozambique, as well as the actual and programmatic
costs of Cl implementation. These results aim to inform
future planning and policy decisions on CI implementa-
tion.

Implementation of systematic investigation
and preventive therapy in children under 5
years living with smear-positive pulmonary
TB in four French-speaking African countries

K Koura' 'International Union Against Tuberculosis & Lung
Disease, Paris, France. e-mail: kgkoura@theunion.org

While contact investigation is strongly recommended
for children under 3, it is not routinely implemented in
the African region. Following a workshop organized by

The Union in 2014 with national TB programs (NTP)
and paediatricians from 10 countries in francophone
Africa, implementation of contact investigation was
selected as a priority action. An operational research
project was launched in 2015 in 4 countries, Cameron,
Benin, Central Africa Republic, and Burkina Faso, with
financial support of the French 5% Initiative to demon-
strate the feasibility of systematic investigation for con-
tact children within the National Tuberculosis Program
(NTP) framework and to document the effectiveness of
this intervention. The presentation will focus on lessons
learned from this project.

An integrated active TB case finding and
contact investigation approach in a
high-burden population in urban Zambia

M Maboshe' 'FHI360 Zambia, Lusaka, Zambia.
e-mail: mmaboshe@fhi360.org

The presentation will describe an approach employed
to find “missing TB patients” in a high-density popula-
tion of Kabwe in Zambia, combining CI with other case
finding approaches. The results of an intensified screen-
ing for TB using symptom screen, digital chest X-ray
and GeneXpert sputum examination as well as contact
investigation of all the bacteriologically positive con-
tacts will be shared.

The role of community-based TB contact
screening in improving access to TPT among
children and adolescents in Uganda

M Sekadde’ 'National TB and Leprosy Control
Programme Uganda, Kampala, Uganda.
e-mail: moorine.sekadde@gmail.com

More than half of the children estimated to have TB
globally are not diagnosed and treated. The situation is
worse for uptake of TB preventive therapy in this vulner-
able population which is low at less than 25%. In 2015-
16, the Union in collaboration with the Uganda NTP
implemented a two-pronged (facility and community),
DEcentralize TB Services and Engage Communities to
Transform Lives of Children with TB (DETECT Child
TB) model to child and adolescent TB case finding and
prevention. There was a documented increase in IPT up-
take IPT and child TB case finding from < 5% to 72%
and 8.8% to 15% in the two implementation districts
during the first 15 months.
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SP-50-C12 How to protect children from
tobacco industry interference: a review
of treaties, strategies, challenges and
progress

Tobacco-free generations: an overview
of frameworks, strategies and progress

A Jones! 'International Union Against Tuberculosis
and Lung Disease (The Union), Sydney, Australia.
e-mail: ajones@theunion.org

A review of treaties, frameworks and strategies will
be presented with progress updates on examples from
countries where projects aimed at protecting children
from tobacco and tobacco industry interference are un-
derway. To accelerate integrating objectives into frame-
works, tools have been developed by a Union Working
Group to assess needs and adapt a roadmap tool for
creating tobacco-free generations in fulfilment of treaty
obligations.

Can global leaders and global campaigns
do more to protect children from tobacco
industry interference?

P Lal® 'International Union Against Tuberculosis and
Lung Disease, South-East Asia Office, New Delhi, India.
e-mail: plal@theunion.org

Article 16 of the FCTC and domestic legislation of
most countries prohibit the sale of tobacco to minors.
Yet few countries especially developing countries have
been able to reduce initiation into tobacco use by mi-
nors. Global surveys reveal that the problem of under-
age use of tobacco is much higher than previously an-
ticipated.

The challenge for policymakers and enforcers is com-
pounded by the easy access of tobacco products and
their affordability. Given that several global treaties
protect youth and vulnerable populations, very few of
these have been leverage by tobacco control advocates.
This presentation will share possible provisions from
global treaties and conventions which can be used to
reduce tobacco use, and mitigate the challenges posed
by the tobacco industry.

The threat of e-cigarettes and new products
for current and future generations:
challenges and opportunities for action

G Quan' 'The Union, New York, United States of America.
e-mail: ggan@theunion.org

Under the guise of new products that claim to be ‘safer’,
the industry’s marketing tactics to expand and attract
users of e-cigarettes and heated tobacco products is a
growing threat to current and future generations. Chal-

lenges and opportunities to protect young people in par-
ticular will be discussed with focus on recommendations
for actions by government, regulators and civil society.

Using human rights arguments, treaties and
reporting requirements to protect children
from tobacco and industry interference

L Huber? 1ASH USA, Washington DC, United States of
America. e-mail: huberl@ash.org

Tobacco remains the leading cause of global prevent-
able death. Left unchecked, tobacco will kill 1 billion
people this century and will cost the global economy up
to two percent of its GDP, which is a substantial bar-
rier to economic and human development. Tobacco is a
barrier to achieving the Sustainable Development Goals
(SDG) including Target 3.a which calls upon States to
“strengthen the implementation of the World Health
Organization Framework Convention on Tobacco Con-
trol in all countries.”

The “right of everyone to the enjoyment of the high-
est attainable standard of physical and mental health”
has been recognized in the International Covenant on
Economic, Social and Cultural Rights and as such gov-
ernments are obligated to protect the health of their citi-
zens through international and regional human rights
treaties. Tobacco control advocates can use these human
rights mechanisms and processes, including a child’s
right to health, to help end the tobacco epidemic.

Protecting future generations by integrating
tobacco control into NCDs, SDGs and human
rights treaties in Iraq

T ALHilfi?

Tobacco use in Iraq is a leading cause of NCD morbidi-
ties and mortalities and 10% of children are already us-
ing tobacco products (GYTS 2014). The WHO FCTC
has been ratified and actions are underway to raise to-
bacco taxes under the newly revised Iraqi tobacco law.
However, the interference of the tobacco industries is
a major threat and additional strategies are needed to
both protect health policies and integrate tobacco con-
trol into Human Rights, NCDs, SDGs and other health-
care strategies.



S48  Symposium abstracts, Saturday, 2 November

SYMPOSIA: SATURDAY, 2 NOVEMBER
2019

SP-51-D6 Preventive therapy: time to roll
out population-based treatment to reach
the goal of TB elimination?

Modelling approaches to determine the
effect of population-based treatment in
high-burden settings?

J Trauer® "Monash University, Melbourne, Australia.
e-mail: james.trauer@monash.edu

Many of the novel programmatic interventions current-
ly under consideration to improve TB control in high-
burden settings are directed at cases of active disease, in-
cluding case finding interventions, more accurate diag-
nostics and better treatment regimens. However, trans-
mission models consistently indicate that the large pool
of latent infection will make it impossible to achieve the
End-TB Targets without preventive interventions. We
have shown only modest reductions in incidence even
under the entirely unrealistic scenario that transmis-
sion is immediately halted, across settings as diverse as
Fiji, Bulgaria and the Philippines. Simpler compartmen-
tal models have similarly demonstrated that preventive
therapy remains effective even in high-burden settings.
However, understanding the various profiles in reactiva-
tion risk, which differ substantially by age, is also critical
to planning interventions. In particular, targeting previ-
ously infected children as they age towards adolescence
could be particularly effective at the population level.

SWEEP-TB Viet Nam: integrating community-
wide latent TB testing and short-course
preventive treatment into an island-wide
health screening campaign in Viet Nam

T Dong! 'Friends for International TB Relief, Hai Phong,
Viet Nam. e-mail: thuy.dong@tbhelp.org

Vietnam is a high burden TB and DR TB country and
despite program impressive program improvements over
the past 10 years, the prevalence of TB was recently
found to be higher than originally estimated by WHO.
New approaches are urgently needed. In early 2019,
community-wide latent TB screening and treatment was
organized and coordinated as part of an island health
screening campaign on the rural underserved commune
of Tan Hiep, Hoi An District funded by TB REACH.
At a relatively low cost, high coverage and high uptake
of TPT with 3HR was achieved. Implementation, out-
comes, lessons learned and cost will be presented.

TB and leprosy-free Majuro: Large-scale
community-wide latent TB screening and
treatment in the Republic of the Marshall
Islands

M Konelios-Langinler® 'Dept of Health, Majuro, Marshall
Islands. e-mail: mailynnlang@gmail.com

The Republic of the Marshall Islands has one of the
highest incidence rates of tuberculosis in the South Pa-
cific (480/100,000) as well as the highest prevalence of
diabetes in the world, a key driver. In 2018 RMI com-
mitted to screening the population of Majuro, the ur-
ban capital island (population 27,000), for TB includ-
ing latent TB. Diabetes testing was integrated into case
management and short course preventive treatment
regimens (3HP or 3HR depending on availability) with
weekly DOT by community health workers were used to
treat LTBI. Implementation, coverage and completion
of LTBI treatment will be discussed as well as lessons
learned and implications for the future.

Community-wide IPT for exposed children in
Guinea Bissau

C Wejse!

Although IPT to exposed children is a WHO recommen-
dation, it is not implemented in many high burden areas,
let alone to household contacts or latently infected at
large. This is driven by fear of low adherence, toxicity
and generation of resistance. In a Demographic Surveil-
lance Site in West Africa, IPT has been implemented
and was shown to be feasible with acceptable adher-
ence rates around 80% and with a clear effect on child
mortality in TB affected households. The population
acceptance was high and toxicity was low, and the im-
plications may be that preventive therapy is feasible in
other high- burden populations in low-resource settings.
Possible roll-out scenarios will be described as well as
ethical implications

SP-52-B2 Anticipating changes in care for
DR-TB

Phase lll trials in DR-TB: current landscape
and expectations

C Mitnick! "Harvard Medical School, Boston, United States
of America. e-mail: carole_mitnick@hms.harvard.edu

This presentation will review trials and operational
research studies underway to investigate new regimens
for drug-resistant TB, with an emphasis on all-oral,
shortened regimens. Further, it will address some of
the primary questions outstanding to be answered by
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these studies and ways to overcome some of the chal-
lenges of answering questions about regimens through
operational research. Opportunities for implementation
of improved clinical and programmatic practice, as well
as research methods, will be considered.

WHO consolidated guidelines on DR-TB
treatment 2019: key changes and new
aspects

F Mirzayev' "WHO/GTBP, Geneva, Switzerland.
e-mail: mirzayevf@who.int

This presentation will describe the main aspects of the
recent treatment guidelines established by the World
Health Organization for the treatment of drug-resistant
TB and will outline the near future perspectives for the
global policy development in this particular area de-
pending on availability of relevant evidence base and us-
ing an independent structured process.

Early adopter of new guidance and
prospective: rapid policy changes and
implementation

N Ndjeka' 'Drug-Resistant TB, TB & HIV, National

Tuberculosis Control Programme, Johannesburg, South
Africa. e-mail: Norbert.Ndjeka@health.gov.za

This presentation will describe the implementation of
new bedaquiline based regimens for MDR-TB treat-
ment in South Africa. It will cover the preparatory
phase of this important project, the second phase which
focused on a study known as Bedaquiline Clinical Ac-
cess Programme (BCAP) and the last phase which was
a programmatic scale up of an agents that was already
registered.

How to implement DR-TB guidelines at the
programmatic level

V Cox' 'Cape Town, South Africa.
e-mail: vivian.cox@me.com

Since 2015, the Drug Resistant TB Scale Up Treatment
Action Team (DR-TB STAT) has collected information
from countries on the use of newer drugs and shorter
treatment regimens for drug resistant tuberculosis man-
agement. This presentation will describe different ap-
proaches from countries in early adoption of the 2019
WHO consolidated guideline recommendations.

Difficulties and solutions to accessing new
TB drugs in India

Z Udwadia' 'Hinduja Hospital, Mumbai, India.
e-mail: zarirfudwadia@gmail.com

This presentation will focus on the clinicians’ experi-
ence in using new drugs and régimens for desperately ill
drug-resistant TB patients. The difficulties in accessing
newer drugs like BDQ and DLM in the Indian private
sector will be enumerated. Potential solutions to over-
come this problem will be enumerated so more equitable
access is ensured.

SP-53-C6 Confronting the crisis:
emerging research in maternal-child TB

The crisis in maternal TB: a case-based
discussion of research gaps

S Naik! 'Byramjee Jeejeebhoy Government Medical
College, Pune, India. e-mail: shilunnaik@yahoo.co.in

Pregnancy and the postpartum period represent the
highest-risk time for women to develop active TB. Yet
little is known about best practices for the diagnosis,
treatment and prevention of TB in pregnant women. In
this talk, Dr. Naik will use a case-based approach of cas-
es of TB in pregnancy (e.g. extrapulmonary TB, MDR-
TB) to reveal the significant gaps in knowledge we have
on the management of this very important population.

Revisiting the burden of TB in pregnant and
post-partum women

N Mafirakureva® 'University of Sheffield, Sheffield, United
Kingdom. e-mail: n.mafirakureva@sheffield.ac.uk

Pregnant and postpartum women have been suggested
to have an increased risk of developing tuberculosis dis-
ease, which can worsen pregnancy outcomes and expose
vulnerable neonates to infection. Tuberculosis during
pregnancy remains pootly recorded in many settings,
leading to uncertainty in its burden. Since previous
modeling estimates of tuberculosis incidence in preg-
nant women, World Health Organization (WHO) bur-
den estimates have made use of new data and methods
to disaggregate tuberculosis incidence by age and sex.
We make use of these disaggregated WHO tuberculosis
estimates, United Nations Population Division fertility
estimates, and our own systematic review and meta-
analysis quantifying incidence rate ratio to generate new
estimates for tuberculosis during pregnancy and post-
partum to at the country-, regional- and global-level.
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Pregnancy status in the U.S. National
Tuberculosis Surveillance System (NTSS):
the 2020 Report of Verified Case of
Tuberculosis form

R Brostrom! 'Centers for Disease Control and Prevention,
Honolulu, United States of America. e-mail: hid4@cdc.gov

Tuberculosis is a notifiable condition in the U.S. Cases
are reported to the Centers for Disease Control and Pre-
vention via the Report of a Verified Case of Tuberculosis
(RVCT) entered into the National Tuberculosis Surveil-
lance System. Introduced in 1985, the RVCT was revised
in 1993 and 2009. In 2016, CDC convened a workgroup
to propose new RVCT revisions, to be implemented by
2020.

Pregnancy status, not captured on the current RVCT,
was proposed as a new variable. Burden was weighed
against importance of data collection. Although U.S.
numbers of pregnant women with TB disease may be
small, untreated TB among pregnant women may lead
to pregnancy complications, infant mortality, and ma-
ternal mortality. Pregnant women are often excluded
from clinical trials, leading to limited data for many tu-
berculosis drugs and clinical outcomes in pregnancy. We
will discuss the process of adding pregnancy status to
routine TB data collection.

Is there a connection between gestational
diabetes and TB?

M Alexander? 'Byramjee Jeejeebhoy Government Medical
College-Johns Hopkins University Clinical Research Site,
Pune, India. e-mail: mallika.alexander@yahoo.com

Pregnancy is associated with insulin resistance similar to
that found in type 2 DM. The prevalence of gestational
diabetes in key TB-endemic countries, like India and
China, has been rapidly increasing in the last decade.
Pregnancy is also an independent risk factor for devel-
oping active TB yet little is known about the interaction
of gestational diabetes and TB.

In this presentation, Dr. Alexander will review the epi-
demiology, immunology, and significant research gaps
in understanding the interactions between gestational
diabetes, pregnancy, and TB in women living with and
without HIV.

Paediatric TB: innovative approaches to
improve outcomes

V Rouzier! 'Haitian Study Group on Kaposi Sarcoma and
Opportunistic Infections (GHESKIO), Port-au-Prince, Haiti.
e-mail: vrouzier@gheskio.org

Children are more than 10 times likely to die if they
are infected with M. tuberculosis. While most adults
infected with MTB will be asymptomatic for their entire
lives, a TB-infected child has a 50% chance of death.
The WHO recommends a standard 4-drug regimen for 6

months to treat TB, but the dosing was not optimized for
children. In this talk, Dr. Rouzier will review the data on
what we know about the pharmacokinetics of TB drugs
in children as well as introduce some novel approaches
to overcome the challenges in monitoring drug levels in
young and malnourished children.

SP-54-C1 Tuberculosis Preventive
Treatment (TPT): implementation,
scale-up and realities

Treatment of latent TB and the End TB
Strategy: global situation and recommended
actions

D Falzon! "WHO, Geneva, Switzerland.
e-mail: falzond@who.int

Tuberculosis (TB) prevention is a core element of the
WHO?’s post 2015 End TB Strategy and treatment of
latent TB infection (LTBI) one of the main means to re-
duce TB incidence with current tools. The presentation
will discuss the current global status in expansion of
LTBI treatment in the world and highlight recent chang-
es to the WHO recommendations for LTBI treatment
and key barriers to implementation, namely diagnosis
and new treatment options; expanding the screening of
contacts; scaling-up of shorter rifampicin-based regi-
mens; documenting routine LTBI activities and tracing
and managing contact with MDR-TB.

Scaling up screening and treatment for LTBI
in resource-limited settings: a health system
perspective

G Fox' 'The University of Sydney, Sydney, Australia.
e-mail: gregory.fox@sydney.edu.au

The scale up of treatment for latent TB infection is es-
sential to achieving the milestones of the End TB Strat-
egy. Systematic screening of high-risk populations such
as household contacts requires a reorientation of health
systems towards prevention, rather than just cure. This
has important implications for health systems -particu-
larly in resource-limited settings.

This presentation will apply recent recommendations
of the Lancet Global Health Commission for quality
health systems to the challenge of programmatic imple-
mentation of latent TB infection. It will examine the
health system factors underpinning the successful scale-
up of preventive therapy in four countries — Vietnam,
Indonesia, Benin and Ghana. We will apply the Lancet
Commission’s four foundations of quality care: govern-
ing for quality, redesigning service delivery platforms,
transformation of the health workforce and the need to
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ignite demand for quality care among affected popula-
tions. These analyses are relevant to the expansion of
preventive therapy in other high-burden settings.

The ACT4 Trial, an intervention for LTBI
programme evaluation and strengthening:
results from the multicentre, pragmatic
randomised-controlled trial

R Ruslami® 'Indonesia. e-mail: n.ruslami@gmail.com

This session will present results from a recent cluster
randomized pragmatic trial designed to enhance the
public health impact of latent TB infection diagnosis
and treatment (ACT4 Trial). The trial was conducted
in 24 health facilities in five countries (Benin, Canada,
Ghana, Indonesia and Vietnam). Results will be dis-
cussed from the perspective of both low/middle income
settings and Canadian sites. Experiences and lessons
learned through the trial will be presented, as well as
key considerations (cost and sustainability) for scale up.

In-country experiences from Viet Nam and
Benin through the ACT4 trial

D Dr. Menonli Adjobimey' "Woolcock Institute Of
Medical Research in Viet Nam/entre National Hospitalier
Universitaire de Pneumo-Pthisiologie de Cotonou, Ha Noi
city/Cotonou, Viet Nam.

e-mail: thuanh.nguyen@sydney.edu.au

This presentation will consist of two case studies of
LTBI scale-up in a low/middle income settings. The first
case study will be presented from the perspective of Viet-
nam (Dr. Thu Anh Nguyen) and the second from Benin
(Dr. Menonli Adjobimey). Each speaker will describe
their experience in going from a pilot project within
ACTH4 research project to national implementation of
LTBI treatment in children under 5 only in Benin, and
all ages in Vietnam.

Meeting the UN General Assembly targets
for TPT: what will it take?

S Ahmedov' 'United States of America.
e-mail: sahmedov@usaid.gov

This presentation will discuss the United National Gen-
eral Assembly targets for Tuberculosis Preventive Treat-
ment and areas of need for technical support to scale
up implementation efforts. Examples from USAID sup-
ported countries will be included.

SP-55-C7 Putting evidence into action:
integrating mental health treatment to
end the TB emergency

The effect of depression on TB treatment
outcomes: a systematic review

J Scuffell? 'King’s College London, London, United
Kingdom. e-mail: jamiescuffell@gmail.com

A presentation of findings from a systematic review con-
ducted to determine the effect of pre-treatment depres-
sion and other mental disorders on TB treatment out-
comes. Outcomes reviewed include delayed treatment
initiation; TB treatment outcomes of cure, death, failure
and loss to follow up; measures of adherence and treat-
ment intermittency, and TB relapse.

The role of depression and HIV infection
on delayed treatment initiation among TB
patients in Botswana

D Mbatshi' 'Botswana-UPenn Partnership, Gaborone,
Botswana. e-mail: dimam@bup.org.bw

Botswana is a country that is hyperendemic for TB and
HIV. At present, little is known regarding the effect of
mental health disorders on delays in TB health seek-
ing and treatment initiation among TB patients with or
without HIV infection.

In this study, we found higher prevalence of moderate
to severe depressive symptoms (PHQ-9 > 10) among TB
patients with HIV infection compared to TB patients
without HIV infection. Moderate to severe depressive
symptoms was associated with delayed treatment ini-
tiation (symptom duration >2 months), independent of
HIV status.

Depression may be a major cause of delayed TB treat-
ment initiation in Botswana, possibly contributing to in-
creased TB transmission in the community. These find-
ings have implications for integration of mental health
screening and treatment as a core component of HIV
and TB care.

Depressive symptomatology and TB
treatment outcomes in Eastern Cape, South
Africa

A Medina-Marino' 'Foundation for Professional
Development, East London, South Africa.
e-mail: andrewm@foundation.co.za

Despite being a curable disease, TB remains a leading
cause of death globally. Depression has been shown to
be highly prevalent among TB patients starting therapy,
but the effect of depression on TB treatment outcomes
has been understudied. This presentation will focus on
the effect of pre-treatment depressive symptomatology
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on TB treatment outcomes, with an emphasis on com-
paring this relationship between HIV-infected and HIV-
uninfected TB patients.

Understanding and responding to mental
ill-health among people with MDR-TB in
Bangladesh and Nepal

H Elsey" "University of York, York, United Kingdom.
e-mail: helen.elsey@york.ac.uk

Findings from two projects conducted by the COMDIS-
HSD consortium will be presented: 1) a survey of 148
MDR TB patients in Bangladesh to estimate prevalence
of depression (using PHQ9 and clinical assessment)
and associations with socio-demographic factors and
qualitative interviews with patients, carers and health
professionals to understand the impact of mental ill-
health and possible interventions. We found 33.8%
(95% CI 26.7 to 41.7) of patients were depressed; 2) a
mixed method study to develop and explore the feasi-
bility of delivery of a brief psycho-social intervention
to improve mental health among people with MDR TB
in Nepal. Over 10 months, 135 patients were screened,
of whom 12 (9%) received behavioural activation (BA)
counselling, 115 (85%) received information materials,
80 (59%) received an education session and 49 (36%)
received at least one group session. Both studies found
high prevalence of mental ill-health and challenges to
the implementation of psycho-social interventions.

SP-56-E1 Shifting the gender paradigm
in the TB response: women'’s voices

Fighting stigma with HIV- and TB-affected
women in Eastern and Southern Africa

M Murenga’ 'Lean on Me Foundation, Nairobi, Kenya.
e-mail: maureenmurenga@gmail.com

In Eastern and Southern Africa gender-based stigma
and discrimination keeps women and adolescent girls
living with HIV out of reach of life saving TB diagnos-
tics and treatment. Community and peer support as
well as community mobilization and education are the
best approaches to resolve these challenges. Lean on Me
Foundation and partners lead this work, promoting en-
gagement and empowerment of HIV and TB affected
women.

Addressing TB among women representing
key populations in Eastern Europe and
Central Asia

Y Chorna' 'Kiev, Ukraine. e-mail: chorna@tbcoalition.eu

Barriers to TB diagnosis and treatment for women who
represent key population communities, including wom-
en living in detention settings, women who use drugs,
and female migrants, are not well explored. These wom-
en face increased risk for TB due to the structural and
environmental factors, and multiple barriers in access-
ing services. The organizations in the TB Europe Coali-
tion have partnered with key population communities
to improve TB services provision. Ways in which these
approaches benefit women will be explored in the pre-
sentation as well as ways to address longer-term sustain-
ability issues in financing these programs.

Bolo Didi: a movement of female TB
survivors in India

N Venkatesan' 'Economic Times, Mumbai, India.
e-mail: nandita.venky@gmail.com

Bolo Didi or Say Sister is a movement started by two
female TB survivors in India. Through community gath-
erings, social media and WhatsApp female TB survivors
help other women with TB navigate complex diagnos-
tic processes, adhere to treatment, and retain their self-
efficacy and standing in their community. The power
of peer support and female social networks will be ex-
plored in the presentation as well as the ultimate lack of
information, stigma, abandonment, fear and isolation
that many women with TB face in India.

Focus on community: how TB interventions
can help shift harmful gender norms

R Abeid Khaji' 'SHDEPHA+ KAHAMA, Kahama, Tanzania,
United Rep.. e-mail: rabiabeid@gmail.com

Working with rural and marginalized communities im-
pacted by HIV and TB in Tanzania, SHDEPHA com-
munity workers observed first hand how harmful gender
norms prevent both women and men in the commu-
nity from accessing TB and HIV services. By fostering
community dialogues and utilizing empowerment tech-
niques, and role modelling, SHDEPHA is addressing
the gender disparities more broadly and at the same
time succeeding in obtaining community buy-in for TB
screening and HIV prevention activities.



Symposium abstracts, Saturday, 2 November  S53

Funding women'’s empowerment through
TB programming
M Smelyanskaya’

TB REACH is a rapid funding mechanism supporting in-
novation in TB programming. A recent wave of funding
solicited proposals focused on empowerment of women.
The presentation explores whether it is possible to in-
clude empowerment of women and begin a discourse on
achieving gender equality within TB programmes and
how this shift impacts TB response.

SP-57-B1 Lessons learned from national
TBPSs using culture and Xpert MTB/RIF:
TB or not TB?

The use of Xpert MTB/RIF (or Ultra) and
culture in national TBPSs: an overview

C Sismanidis' "WHO, Geneva, Switzerland.
e-mail: sismanidisc@who.int

Following results from recent national TB prevalence
surveys that used both culture and Xpert, the WHO
Global Task Force on TB Impact Measurement has led
efforts to understand the reasons for discordant results,
to identify appropriate solutions for interpretation and
analysis of data, and to develop consensus around rec-
ommendations for future surveys. This presentation will
provide a summary of results from recent surveys, ex-
planations for discordant results, approaches used for
interpretation and analysis of data, and draft recom-
mendations for future surveys.

Culture and Xpert in a repeat survey, the
second national TBPS in Viet Nam: Nguyen
Viet Hai — Viet Nam NTP

N Viet Hai' "Vietnam Integrated Centre for Tuberculosis
(TB) and Respirology Research, Hanoi, Viet Nam.
e-mail: nguyenviethai.hmu@gmail.com

After a first survey in 2006-7, Vietnam conducted a re-
peat TB prevalence survey in 2017-18. In addition to the
methods used in the first survey (smear and L] culture),
the repeat survey also used Xpert MTB/RIF and liquid
culture. Results showed discordance in test results. This
presentation will discuss the main results of the survey,
how discordant Xpert and culture results were interpret-
ed, and the likely explanations for discordant results.

Minimising culture to standardise survey
findings: the first national survey of Eswatini

W Sikhondze! 'Eswatini/Swaziland MOH National TB
Control Programme (NTCP), Mbane, Eswatini.
e-mail: welile.sikhondze@gmail.com

The first national TB prevalence survey in Eswatini was
successfully implemented in 2018. The survey used an in-
novative diagnostic algorithm which minimized culture
testing. Field- level Xpert MTB/RIF testing was done
for all presumptive TB cases, with Xpert testing on two
separate sputum samples (spot-spot or spot-early morn-
ing). For all those with an Xpert-positive test result, two
culture tests were then performed on two additional
sputum samples (spot-spot/spot-early morning) using
the MGIT culture system. This algorithm performed
well throughout field operations, with timely results fed
back via GxAlert and minimal disruption to the routine
laboratory culture testing services. Survey cases were de-
fined based on results from the 4 tests performed as well
as radiological reading. This presentation will discuss
the main results and lessons learned from the survey.

Application and implications of Xpert Ultra
in a national TBPS

F Ismail? 'National Institute for Communicable Diseases,
Johannesburg, South Africa. e-mail: farzanai@nicd.ac.za

South Africa conducted a National TB prevalence survey
to estimate the burden of bacteriologically confirmed
pulmonary tuberculosis in 2018-2019. The survey had
a sample size of 55 000 people. All participants were
screened for symptoms suggestive of TB and chest x-ray.
Any screen-positive participant was tested using both
Xpert Ultra and MGIT culture, on two separate spu-
tum samples. We present comparative findings between
Xpert and culture in this active case finding activity and
discuss implications for the use of Ultra for community
based efforts to find missing TB cases.

TB or not TB: comparison of different
diagnostic algorithms in the TREATS
prevalence surveys

H Ayles' "London School of Hygiene & Tropical Medicine,
Lusaka, Zambia. e-mail: helen@zambart.org.zm

TREATS measures the impact of the HPTN 071 (Po-
pPART) intervention of combined, universal HIV and TB
screening and treatment on the burden of TB at popula-
tion level. Key to measurement is a TB prevalence survey
conducted in 56,000 randomly sampled individuals from
the trial communities in Zambia and South Africa. This
survey initially planned to use digital CXR with CAD
and Xpert ultra to measure the difference in prevalence
between intervention and control arms. The operating
characteristics of the Xpert ultra and experience from
ongoing prevalence surveys, especially the decrease in
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specificity thought to be caused by dead bacilli, caused
us to rethink the algorithm to be used.

I will present on our philosophy regarding choice of
algorithm and results from an intensive diagnostic
phase where we tested different algorithms and novel
diagnostics in an attempt to overcome the challenge of
“low specificity” of Xpert ultra for prevalence surveys.

SP-58-C8 Strategic initiative for finding
the missing people with TB

Progress and partners’ perspectives on
supporting countries to find the missing
cases

E Wandwalo' 'Global Fund, Geneva, Switzerland.
e-mail: eliud.wandwalo@theglobalfund.org

Dr Eliud Wandwalo will present a joint talk/slide set
by the TB partners including the Global Fund, WHO,
Stop- TB, and USAID on supporting 13 countries with
75% of missing TB cases, identified for Global Fund
Catalytic funding during the 2017-20 funding cycle. The
talk will focus on progress achieved to date, and provide
an overview of factors that have contributed to this, as
well as more detailed granularity on approaches used by
partners in their support.

Addressing human rights and gender
barriers in achieving the goal of reaching the
people with TB whom we currently miss

O Mumba' 'TEANNASO, Dar es Salaam, Tanzania, United
Republic of. e-mail: mumba@eannaso.org

Many of the factors that increase a person’s vulnerability
to tuberculosis (TB) or reduce their access to services to
prevent, diagnose and treat TB are associated with their
ability to realize their human rights. A human rights-
based approach to TB prevention, treatment and care
can help programmer managers, civil society and other
TB partners overcome the many barriers to effective TB
prevention, treatment and care. Examining the gender
dimensions of TB is also important for overcoming bar-
riers to effective prevention, coverage and treatment of
tuberculosis. This talk will describe work carried out to
address these human rights and gender barriers.

Philippines: progress in screening and testing
for TB in line with high-level commitment

A Garfin' 'National Tuberculosis Programme, Philippines,
Manila, Philippines. e-mail: garfinamc@gmail.com

The Philippines, one of the high burden TB countries,
has recently engendered increasing political commit-
ment towards ending the TB epidemic. The country is
scaling up intensified activities in screening and testing
for TB to detect and notify 2.5 million TB cases by 2022
as committed during the High Level Meeting during the
United Nations General Assembly last September 2018.
Finding these cases will decrease the TB incidence rate
by 23%. With this commitment, there is a need to col-
laborate with the different sectors that can help detect
and notify these TB cases. Dr. Anna Marie Celina Gar-
fin, the NTP manager of the Philippines will be describ-
ing and exploring the reasons for the recent upsurge in
enthusiasm and activities designated to end the TB Epi-
demic in her country.

Innovative means to find and report new
TB cases in India

K Sachdeva' 'Delhi, India. e-mail: ddgtb@rntcp.org

In April 2018, India launched a scheme to provide fi-
nancial incentives for nutritional support, mediated via
digital technologies. This Direct Benefit Transfer (DBT)
scheme delivers Indian Rupees (INR) 500/month to TB
patients while on treatment, taking advantage of India’s
universal biometric identification system (AADHAR)
and Nikshay online electronic TB register. In late 2018,
India also introduced an electronic tool in pilot sites to
start capturing data for contacts of TB patients, provid-
ing key indicators for management of TB infection.

SP-59-E1 Amplifying the voices of the
TB-affected community through
Onelmpact: a mobile community-based
monitoring (CBM) technology system

What is CBM and how can it contribute to
finding the missing people with TB?

C Smyth' 'Stop TB Partnership, Geneva, Switzerland.
e-mail: caoimhes@stoptb.org

Community-based monitoring (CBM) for accountabil-
ity is an important element of a Community, Rights
and Gender approach to TB. It enables communities to
collect and interpret information about the availability,
accessibility and quality of TB services and the condi-
tions and barriers that undermine or hinder the delivery
of these services. Currently this data is not collected ei-
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ther routinely or periodically. As a result, TB planning
is uninformed by the patient experience and responses
to challenges faced are slower than they could be. To
support CBM interventions Stop TB Partnership devel-
oped a CBM framework and digital solution platform
and implementation handbook to facilitate CBM in TB.

CBM: improving access to information on TB
in the Democratic Republic of the Congo

M Lunga' 'Club des Amis Damien (CAD), Kinshasa, Congo
(Democratic Rep.). e-mail: maxilunga@yahoo.fr

In 2017 DR Congo, under the Global Fund Initiative to
find the missing people with TB and with the technical
support of Stop TB Partnership, developed a Communi-
ty, Rights and Gender strategy. They conducted several
assessments and generated data and strategic informa-
tion for programmatic planning and action. One of the
bottlenecks identified was the absence of real time data
on human rights barriers to access to inform advocacy
and programmatic planning and responses. In 2018 DR
Congo with technical assistance from STP conducted
a needs and feasibility assessment to conduct CBM us-
ing the STP digital solution platform, an intervention
that has since been integrated and adapted into the ex-
isting community health care model in Kinshasa. The
data generated has demonstrated an improvement in TB
knowledge among TB patients, one the barriers to ac-
cess identified in the CRG assessment.

CBM: generating information on drug
side effects, interfering with TB treatment
completion in Ukraine

O Klymenko? '"TBpeople Ukraine, Kiev, Ukraine.
e-mail: olyaklymenko2910@gmail.com

The burden of drug resistant TB (DR-TB) in Ukraine
is high. Urgent actions are needed to prevent further
spread of DR-TB. People on DR TB treatment face
many challenges, most notably side effects. Side effects
such as nausea, hearing loss and fatigue, which impact
a persons’ quality of life. To better understand the bur-
den and impact of side effects, Ukraine leveraged and
adapted the Stop TB Partnership CBM digital platform
to monitor these side effects. The intervention is being
implemented in Cherkasy region by TBpeople Ukraine,
supported by Public Health Center and data is routinely
collected by a local peer support network who provide
daily treatment adherence support. The information
generated is being used to inform community advocacy
on out of pocket expenses related to TB.

Using Onelmpact, a digital CBM system
to influence policy and programming
decision-making: experiences in Tanzania

O Mumba' 'TEANNASO, Dar es Salaam, Tanzania, United
Republic of. e-mail: mumba@eannaso.org

Using a community-driven and multi-stakeholder ap-
proach to develop and drive a digital CBM intervention,
Tanzania is monitoring the availability, accessibility and
quality of TB services in Kigoma. Led by TB survivors,
this initiative has been able to document critical issues
which have been resolved at the community, regional or
national level. The outcome of the intervention devel-
opment process resulted in a transparent accountability
framework and to date evidence generated as demon-
strated efficacies in community responses to problems re-
ported from the patient perspective. The digital commu-
nity monitoring systems is also being piloted as a mech-
anism to bring community feedback into the Tanzania
National Coordination Mechanism (TNCM) as a way to
get community feedback in programmatic management.

SP-60-C8 TB-HIV care cascade analysis to
inform programmatic management and
quality service delivery

Overview of the global cascade of TB-HIV
activities

A Baddeley' "World Health Organization, Geneva,
Switzerland. e-mail: baddeleya@who.int

Close to half a million people with HIV-associated TB
were not reported to have started TB treatment in 2017,
and of the 464,000 that were reported around 90,000 did
not receive life-saving ART. Half of the 30 countries with
the highest burden of HIV-associated TB did not report
initiating TB preventive treatment. This presentation will
describe the cascades from the different entry-points,
and will highlight the missed opportunities and gaps in
TB/HIV care continuum from data reported in 2019.

Diagnostic cascade: challenges and
experience from the India

A Puri® 'National AIDS Control Organization, Delhi, India.
e-mail: ddgbsd.nacoT@gmail.com

Presentation focuses, how India has been working to re-
duce the case detection gap through co-location of TB
and HIV diagnostic services, developing specific strat-
egies, focusing key populations, strengthening of HIV
testing among presumptive TB cases, collaboration with
the private sector, and strengthening monitoring mecha-
nisms — crucial to address leaky cascade.
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SP-61-C9 Making informed and smart
choices: evidence-based optimisation of
national strategies to end TB

Finding the “missing” TB patients just got
easier: a faster way to conduct a patient
pathway analysis

J Brown' 'Linksbridge SPC, Seattle, United States of
America. e-mail: jessie.brown@linksbridge.com

The Patient Pathway Analysis (PPA) methodology was
developed to help TB programs understand the align-
ment between where people seek care and where TB
services are provided. The PPA brings together data on
care seeking and service availability to reveal key-gaps
in access to TB diagnosis and treatment. Results from
a PPA shed light on where people with TB might be
missed by the current health system and offer suggested
points for intervention by programs. For these reasons,
the PPA has emerged as an important component of the
data and evidence ecosystem to support TB policy and
planning. A PPA may be implemented at the national
or subnational level to better understand gaps in access
to care and optimize interventions accordingly. The pre-
sentation covers the following three questions: (1) Why
conduct a PPA, (2) How to conduct a PPA, and (3) How
to conduct a PPA faster -introducing the PPA wizard.

Care cascade analysis: what happens where
and why?

M Meis! 'The Hague, Netherlands.
e-mail: max.meis@kncvtbc.org

According to the Global TB Report 2018, an estimat-
ed 3.6 million TB patients were missed by health pro-
grammes in 2017. Despite significant global programme
efforts, this was only a modest reduction of 400,000
from the 4 million reported in 2016, and in no way suf-
ficient to achieve the targets set out in the Global End
TB Strategy. Performing a care cascade analysis does
not only inform programmes, about at which stage of
their journey to cure patient’s might be missed, but also,
where those diagnosed and reported might be lost.

This presentation demonstrates how routine data analy-
sis and visualisation can be effectively used to facilitate
evidence based strategic planning at national, subna-
tional and facility level. This in turn will allow for more
targeted and efficient resource planning and interven-
tions.

MATCH: using sub-national data to rationally
prioritise interventions to meet local needs

M Bakker! 'KIT Royal Tropical Institute, Amsterdam,
Netherlands. e-mail: m.bakker@kit.nl

The MATCH Approach (Mapping and Analysis for
Tailored disease Control and Health system strengthen-
ing) has been successfully applied in African and Asian
countries to support strategic decision making on sub-
nationally tailored interventions. The approach has
supported NTPs to allocate scarce resources based on
identified subnational variations and gaps in delivery
and access to healthcare. To do this, multiple sources of
geographically, temporally and demographically disag-
gregated data have been collated, mapped and spatially
analysed to identify geographic pockets of people with
TB who are likely missed throughout the pathway of
care. Mapping subnational data enables triangulation
of spatial variations in TB notifications, TB program
efforts and TB risk factors, and very importantly, iden-
tification of local anomalies (how local areas deviate
from their surrounding areas). During the presentation,
a selection of examples will be shared in which the NTP
applied MATCH to determine where and how to find
missed cases of TB.

Maximising impact with limited resources:
optimisation versus prioritisation

K Fiekert! 'TKNCV Tuberculosis Foundation, The Hague,
Netherlands. e-mail: kathy.fiekert@kncvtbc.org

TB programmes the world over struggle trying to bal-
ance the ever-increasing calls for setting ambitious tar-
gets with inadequate availability of resources. Donors’
and national governments’ demands for prioritization
have left many programmes with impossible decisions
of having to select one intervention over another and/or
focussing on one key affected population or geographic
area over another. We argue that this approach has un-
dermined the global and national End TB strategy and,
in some cases, augmented health care inequalities. It is
therefore time for a rethink and aim for evidence-based
optimization of interventions using the People Centred
Framework approach. This will ensure realistic target
setting and the right balance of approaches/ interven-
tions matched to geographic needs, target groups and
available resources. The design is based on findings from
the PPA, Care Cascade Analysis, GIS and other available
data and corresponding to different funding scenarios.
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SP-62-C4 Improving access to TB care
for children: successful approaches and
upcoming opportunities

Availability of paediatric TB services

in sub-Saharan Africa: results from CaP
TB site-level assessment in six African
countries

L Denoeud' 'EGPAF, Geneva, Switzerland.
e-mail: [denoeud@pedaids.org

Data on availability of pediatric TB services in Sub-
Saharan Africa are scarce. In preparation for the CaP
TB project roll-out, we performed facility assessments
to verify the status of pediatric TB service delivery un-
der standard-of-care and identify key implementation
challenges. Between February and June 2018, EGPAF
in collaboration with NTPs collected site-level data in
203 health facilities across six African countries. We as-
sessed the availability of key pediatric TB services avail-
ability across different child health entry points and dif-
ferent levels of the health care system.

Results showed high heterogeneity between countries,
but some common challenges could be identified: weak
integration of TB pediatric services in other child health
entry points (MCH, nutrition services); limited diag-
nostic capacity including capacity to perform complex
sample collection procedures and access to Xray and
Xpert testing; poor implementation of active case find-
ing activities (i.e contact tracing) and TB preventive
Treatment. Detailed results will be presented.

Breaking the cycle: comprehensive childhood
DR-TB management in Tajikistan

J Kliescikova' 'Dushanbe, Tajikistan.
e-mail: tajikistan-medco@oca.msf.org

Globally, the diagnosis and treatment of children with
DR-TB is neglected. Historically, challenges to case-
finding, drug-susceptibility testing and regimen design
have resulted in deprioritisation of this at-risk group
in national programme planning. In Tajikistan, a high
proportion of people is diagnosed with rifampicin re-
sistance and transmission of resistant strains is com-
mon within households. Médecins sans Frontieres have
been collaborating with the National TB programme
of Tajikistan since 2011 to develop and deliver a com-
prehensive package of DR-TB management amongst
children and adolescents. The programme is based on
a holistic approach that incorporates household con-
tact tracing, molecular diagnostics, drug compounding,
family observed therapy, psychological counselling and
social support, use of paediatric formulations, and fur-
ther plans for delivery of preventive therapy to contacts.
The implementation of newer and repurposed TB drugs

allowed greater use of injectable-free regimens and im-
proved treatment responses. Lessons learnt through im-
plementation of this programme will be discussed.

Successes in facilitating introduction of
paediatric-friendly formulations of TB
medicines

B Waning' 'Stop TB Partnership / Global Drug Facility
(GDF), Geneva, Switzerland. e-mail: brendaw@stoptb.org

The Stop TB Partnership’s Global Drug Facility (GDF)
plays a key role in facilitating introduction of new tools
for TB. In the past few years, several paediatric-friendly
TB medicines have become quality-assured. GDF has
used its unique combination of in-country technical
assistance programme, market-shaping and partner co-
ordination work, procurement services and initial fund-
ing to buy products in order to get these new tools into
programmes. This session will highlight successes with
introducing appropriately-dosed, paediatric-friendly,
fixed-dose combination products for drug-sensitive TB
and paediatric-friendly formulations for drug-resistant
TB and present job-aides available for programmes that
would like to implement these products.

SP-63-B7 Fighting to breathe: living with
asthma, COPD and chronic respiratory
diseases, and how to end the silence

Drivers of the major causes of lung disease
around the world

G Marks?! "University of Sydney, Sydney, Australia.
e-mail: guy.marks@sydney.edu.au

Conventionally, we have sought to classify diseases as
communicable or non-communicable or as genetic or
environmental. Increasingly it is become clear that such
simplistic distinctions are both inaccurate and unhelp-
ful. The causes of lung disease are multi-factorial, with
political, economic, social and environmental factors
all important and tending to interact. Complex, multi-
faceted interventions are required to make a major im-
pact on the high burden lung diseases afflicting poor and
vulnerable populations in the world today. There are
some important opportunities for health gain, includ-
ing active case finding for tuberculosis, effective action
again tobacco, leveraging action for climate change to
also include action to improve air quality and improving
access to effective medicines including inhaled cortico-
steroids for asthma and targeted use of antibiotics for
pneumonia. We need research to identify the key drivers
of change in each of these domains and then advocacy
and action to motivate this policy change
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Post-TB sequelae

B Allwood' "University of Cape Town, Cape Town, South
Africa. e-mail: brianallwood@gmail.com

For many patients TB does not end on the completion of
treatment, and there are many long-term consequences.
This talk will focus primarily on the long-term respira-
tory consequences of tuberculosis from a physician’s
perspective. Content will include evidence of the mag-
nitude of the problem and a description of the differ-
ent phenotypes of post-TB lung disease. TOPD will be
discussed in more detail, highlighting the mechanism of
air-flow obstruction and presentation of available evi-
dence for treatment.

Be He@Ilthy, Be Mobile WHO initiative for
CRDs: experiences and challenges - the way
forward

A El Sony' 'Epidemiological Laboratory (Epi-Lab)
for Public Health and Research, Khartoum, Sudan.
e-mail: asmaelsony@gmail.com

The use of mobile technology including SMS, apps, tele-
medicine is increasingly considered as a way to improve
access to prevention, diagnosis and management of
non-communicable diseases (NCDs) including chronic
respiratory diseases (CRDs). This talk will set the scene
of fighting the global health burden of CRDs through
new technology based on mobile technology, to help
combat non-communicable diseases (NCDs) including
(CRDs). It will shed light on the mHealth programme-
specific handbooks that act as aids to policy-makers and
implementers of national, or large-scale, mHealth pro-
grammes with a focus on experiences from LMICs

Global state of COPD and asthma: the need
for a holistic approach

K Mortimer? 'Liverpool School of Tropical Medicine,
Liverpool, United Kingdom.
e-mail: kevin.mortimer@Istmed.ac.uk

This talk will set the scene of the global state of COPD
and asthma, highlighting the particular needs of the
World’s poor with — and at risk of developing — asthma
and COPD. The talk will be put in the context of The
Union’s current Strategic Plan for Lung Health and aim
to generate discussion about how to move from Strategic
Thinking to Action that will help end the emergency of
COPD and asthma.

SP-64-D8 Modelling to support ending
the emergency: science, leadership,
action

Modelling to inform “strategic” active case
finding of TB cases in rural Nepal

S Shrestha' 'Johns Hopkins Bloomberg School
of Public Health, Balitmore, United States of America.
e-mail: souryashrestha@gmail.com

Global declines in TB incidence are slow, and TB trans-
mission remains high in many high-burden settings like
Nepal. We aimed to estimate the impact of active case
finding (ACF) in the context of ongoing IMPACT-TB
ACF program in four districts of Nepal. Using transmis-
sion models informed by data on local demography and
TB, we explored the impact of ACF under scenarios rep-
resenting different sources of heterogeneity. We found
substantial (> 10-fold difference) geographical hetero-
geneity in VDC-level (small administrative units) TB
notification rates within these districts. If the observed
heterogeneity in TB notifications reflected heterogene-
ity in transmission, targeting high-incidence “hotspots”
were likely to be impactful. However, if heterogeneity
primarily reflected underlying disparities in access to TB
healthcare, prioritizing remote areas with low access to
healthcare, could be equally important. Understanding
these differences is key to ending the TB emergency in
Nepal.

Optimising approaches for active case
finding for TB: a modelling analysis

L Cilloni' "Imperial College London, London, United
Kingdom. e-mail: |.cilloni15@imperial.ac.uk

In high-burden settings, should active case-finding ef-
forts employ smear microscopy, rather than more sensi-
tive (but more costly) rapid molecular diagnostics? We
aimed to address this question in the context of Chen-
nai, India. We constructed a dynamic transmission
model, consistent with urban Chennai, and compared
ACF approaches employing either microscopy, or Gen-
eXpert for TB diagnosis. We compared the potential
impact and cost of both approaches. Screening 50% of
the slum population per year in 2019-36 would incur an
incremental cost of USD 42 million (95% CI 27-74 mil-
lion) and USD 40 million (95% CI 16-62 million) when
using smear and GeneXpert, respectively, with compa-
rable epidemiological impact. In the case of smear, ap-
proximately 80% of the total intervention costs would
be associated with treating false-positives. Owing to its
specificity, smear-based ACF may not be a cost-effective
alternative to Xpert-based ACF in urban India. This is
important information for ending the TB emergency in
India.
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Policy perspective: is modelling a useful
tool to combine robust scientific evidence
and leadership to identify cost-effective
strategies to accelerate progress to end the
emergency?

B Kumar?! 'Global Coalition of TB Activists, New Dehli,
India. e-mail: blessi.k@gmail.com

I will describe the country and global TB policy mak-
ing context, give examples of country and global mod-
elling work, highlight future modelling needs, and give
my interpretation of the advantages and disadvantages
of modelling for country and global policy making and
from the community perspective. Highlight how mod-
elling can contribute to a person centered rights based
care for TB.

SP-65-C8 Reaching the missing men:
strategies to improve men'’s access to TB
diagnosis and treatment

Sex disparities in TB burden and care

K Horton? "London School of Hygiene and Tropical
Medicine, London, United Kingdom. e-mail: katherine.
horton@Ishtm.ac.uk

Global and regional TB incidence, case notifications,
and deaths have been higher for men than women every
year that estimates have been reported. Recent preva-
lence surveys, showing TB prevalence is over twice as
high among men as among women, indicate this dispar-
ity is not a consequence of a female disadvantages in TB
care. In fact, prevalence-to-notification ratios indicate
greater gaps in detection and reporting among men than
women. Men are estimated to remain infectious in the
community a year longer than women in some settings,
suggesting TB screening rates are much lower among
men than women. Our recent modelling work in Viet
Nam suggests that strategies to reduce the gender gap
in TB screening by improving men’s access to care could
have a substantial impact on TB incidence and mortal-
ity, not only in men, but also in women and children.

What do men need, what do men want?:
identifying preferences for a male-centred
TB care and support initiative, Buffalo City
Metro Health District, South Africa

A Medina-Marino' 'Foundation for Professional
Development, East London, South Africa.
e-mail: andrewm@foundation.co.za

In South Africa, men with TB struggle to remain in
care and have worse treatment outcomes compared to
women. The impact of this is reflected in recent work

revealing that TB in South Africa is a primary driver
of men’s lower life expectancy. Research demonstrates
that men’s health behaviours are influenced by the avail-
ability and exchange of resources within their networks.
Guided by the Network-Individual-Resource model, we
qualitatively identified men’s experiences while in TB
care, the mental and tangible resources needed and/or
accessed while engaged in care, and how men’s resourc-
es may function together to influence their TB-related
health behaviours and outcomes. We will also present
initial findings on men’s preferences for a subsequent
male-centred TB care initiative. Finally we will discuss
proposed studies aimed at further identifying the im-
portance and interaction of men’s mental and tangible
resources, and the need for male-centred care initiatives
to improve TB-related outcomes.

Khotla (“a gathering place for men”):
Lesotho’s most masculine clinic

T Chakare' 'Jhpiego, Maseru, Lesotho.
e-mail: tafadzwa.chakare@jhpiego.org

Lesotho has the second highest TB incidence rate in
the world (852 per 100,000). Gender, cultural norms,
and the lack of male-friendly services has resulted in
delayed detection of TB and HIV among men. In July
2016, Jhpiego and the Ministry of Health established a
stand-alone male clinic aimed at providing comprehen-
sive, integrated, client-centred health services. By pro-
viding a separate confidential space for men, the Khotla
Clinic has ensured earlier case finding for chronic con-
ditions. At the clinic, universal TB screening and spu-
tum is collected from presumptive patients. When the
clinic opened in July 2016, TB diagnoses were high (47
patients with TB in the first 3 months) with high detec-
tion rates (27% yield). These rates have dropped to 12
patients with TB per quarter (10% vyield in 2019), yet
still suggest a pressing TB diagnosis gap among men at
clinic inception.

Improving effectiveness and efficiency of
systematic screening of high-risk population
using gender- and age-specific TB rates in
Nigeria

R Eneogu’ 'KNCV TB Foundation Nigeria, Abuja, Nigeria.
e-mail: reneogu@usaid.gov

Ending TB epidemic requires applying epidemiological
principles for efficiency and effectiveness. Two mobile
diagnostic units, each fitted with a chest x-ray and Gen-
eXpert machines, were deployed to areas with relatively
high male populations. 62,416 clients were screened
with chest x-ray, sputa from 5,755 presumptive clients
were tested using Xpert MTB/RIF assay, and 919 pa-
tients were diagnosed with TB including 37 RR-TB pa-
tients. The number needed to screen (NNS) and number
needed to test (NNT) to diagnose one patient were 59
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and 3, respectively, for males and 98 and 10, respectively,
for females. The NNS for males ranged by 10-year age
groups from 47 to 69, compared to 54 to 188 for females.
The age groups with the lowest NNS were 25 — 24 and
35 — 44. Similar patterns were observed with the NNT.
Targeted screening of men of productive age group
improves the efficiency and effectiveness of systematic
screening.

SP-66-E2 Taking action: addressing the
oft-neglected stigma of TB within the
healthcare setting

Towards TB patient-centred care: stigma
reduction strategies in healthcare settings

E Mitchell' TKNCV Tuberculosis Foundation, The Hague,
Netherlands. e-mail: emhmitchell@gmail.com

This talk will provide an overview of health-related
stigma to open this symposium. The talk addresses
common drivers and facilitators of TB patient stigma-
tization, such as ritual segregation, misunderstandings
of transmission risk, poor working conditions, and dis-
paragement of TB health care workers within medical
hierarchies. She will analyze how these drivers of stigma
within healthcare facilities can negatively impact TB
care in different contexts. This talk will reiterate the
importance of rigorous methods to effectively measure
TB stigma in health facilities, before describing several
multi-level approaches that are being tested to specifi-
cally target the main drivers of both TB stigma and drug
resistant TB stigma.

Sharing stories of occupational TB-related
stigma in healthcare worker interactions in
South Africa

T Mosidi® "University of Cape Town, Cape Town, South
Africa. e-mail: thatomosidi@gmail.com

As a doctor and survivor of XDR-TB, Dr. Mosidi will
begin by recounting her experiences with stigma and
discuss how the “TB-Proof” fallacy helps to perpetuate
stigma between healthcare workers towards other health
care workers. She will recommend actions that need to
be taken to reduce workplace stigma in healthcare fa-
cilities and interventions, such as increased biosafety
measures that need to be implemented to create a safer
working environment for a spectrum of healthcare pro-
viders dealing with TB. In this presentation, Dr. Mosidi
will also advocate the importance of sharing stories of
occupational TB as an intervention strategy and the im-
pact these stories can have on reducing stigma in health-
care settings.

Advocating for policy reform: the patient
perspective on how current policies fuel TB
stigma

N Venkatesan' 'Economic Times, Mumbai, India.
e-mail: nandita.venky@gmail.com

As a TB survivor, Ms. Venkatesan will discuss the role
current policies play in increasing TB stigma in the
healthcare setting and provide a unique insight into
ways to combat TB stigma in health facilities in order
to ensure better patient care. She will also examine what
HIV advocates are doing to reduce HIV stigma and how
those techniques can be translated to address TB stig-
ma. Throughout this presentation, recommendations
for modification of current policies and practices used
in health facilities will be made. The presentation will
include steps that healthcare providers can take to be
better advocates for their patients and thus help reduce
TB stigma.

Recommendations on creating stigma-free
working environments to benefit TB HCWs
and their patients

R Nathavitharana' 'Beth Israel Deaconess Medical
Center/Harvard Medical School, Boston, United States of
America. e-mail: rnathavi@bidmc.harvard.edu

This talk will examine how internal and external stigma
towards TB shapes health seeking behaviors in both pa-
tients and healthcare workers. Using case studies, this
talk will reiterate the importance of improved training
and education for healthcare personnel and emphasize
the need to strengthen occupational health systems in
order to address stigma. Recommendations on path-
ways to increasing leadership amongst TB healthcare
providers will be shared.

The CRESIPT trial: a comprehensive approach
to addressing TB-related stigma in Peru

C Evans' 'Universidad Peruana Cayetano Heredia, Lima,
Peru. e-mail: carlton.evans@ifhad.org

Persons with tuberculosis often describe the psycho-
socio-economic effects of tuberculosis-related stigma
being worse and more prolonged than symptoms and
side-effects. Much of this stigma occurs in health estab-
lishments, worsened by infection control precautions
that leave patients feeling “unclean”, especially if they
are required to be observed taking every dose in health
establishments. The CRESIPT trial has recruited 1,617
newly diagnosed patients with tuberculosis, providing
half with an integrated socioeconomic support package
aiming to empower them, harnessing peer-led stigma
reduction groups and educational information sessions
aimed to dispel misinformation. In order to further re-
duce stigma, this package is integrated with evidence-
based, pragmatic infection control guidelines that em-
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phasise informing patients when they no longer pose
any significant transmission risk. Baseline results char-
acterising the experience of tuberculosis-related stigma
in health establishments will be compared with 6-month
follow-up results, to evaluate the impact of a socioeco-
nomic intervention package in reducing tuberculosis-
related stigma.

SP-67-D1 Using TBPSs to catalyse the
response towards ending TB in the
African region

TB impact measurement: the role of national
TBPSs in the context of ending TB

| Law' 'Geneva, Switzerland. e-mail: lawir@who.int

This presentation will describe the role of national TB
prevalence surveys in providing more accurate estimates
of TB burden. It will include an overview of the latest
methodology, the global and regional progress in con-
ducting surveys, with a focus on the African region. Fi-
nally, the presentation will highlight the key findings and
lessons learnt from completed surveys in Africa since
2010.

Reprioritising active case finding following
Rwanda’s TBPS

P Migambi' "Tuberculosis & other Respiratory
Communicable Disease Division, Institut of HIV/
AIDS Disease Prevention Control, Rwanda Biomedical
Center(RBC), Kigali, Rwanda.

e-mail: patrick.migambi@rbc.gov.rw

Rwanda completed a TB prevalence survey in 2012.
The report, published in 2014, revealed that the preva-
lence was lower than previous WHO estimates. There
were however still a significant proportion of missed
cases. Based on the results, Rwanda adopted its active
case finding strategy among high risk group (prisoners,
contacts of TB patients, PLHIV, children under 15 years
and people above 55 years). Findings from the survey
also demonstrated a higher sensitivity of chest x-ray as
a screening tool compared to symptoms, based on this
the NTP introduced X-ray as part of the screening algo-
rithm. This has resulted the increase of proportion of
TB cases notified among high risk groups from 15% in
2014-2015 to 47% in 2017-2018 fiscal years.

Informed investment in TB diagnostic
technologies and approaches following
Zimbabwe's TBPS

C Sandy' "Ministry Of Health and Child Care, Zimbabwe,
Harare, Zimbabwe. e-mail: dr.c.sandy@gmail.com

Zimbabwe’s 2014 TB prevalence survey found the TB
prevalence to be lower than WHO estimates. The sur-
vey informed a major programmatic shift, including
increased significance (and procurement) of chest x-
ray for TB screening due to its greater sensitivity than
symptoms, adoption of Xpert MTB/Rif as the first test
for TB, and targeted screening in selected communi-
ties. Other survey benefits include strengthening of the
specimen referral system and TB laboratory network,
capacity building for participating health workers and
increased community awareness on TB. Mobile X-ray
trucks used during the survey continue to be used for
targeted screening in high risk and hard-to-reach popu-
lations. One key challenge to fully implement the rec-
ommendations from the survey is resource limitations,
particularly inadequate access to CXR for TB screening
and testing all presumptive TB cases with Xpert-MTB
Rif.

Redefining TB care in Kenya after the
national TBPS: business unusual

E Omesa' "Minisrty of Health, , Kenya.
e-mail: omesaeunice@gmail.com

Kenya’s 2016 TB prevalence survey revealed a higher
prevalence than previously estimated, and that >40% of
people with TB were being missed. Additionally, 67%
of people with TB (particularly men) did not seek care.
Over 80% of people with TB symptoms who present-
ed to health facilities were missed. As a screening tool,
chest X-ray had a sensitivity of 88%; over 50% of TB
cases with abnormal x-rays had no classical TB symp-
toms. The results prompted Kenya to re-focus on inten-
sifying community awareness for early care seeking, and
to target men and the urban poor. The TB diagnostic
algorithm is being reviewed to prioritise GeneXpert and
x-rays. Quality improvement was implemented in health
facilities to address system gaps, and selected private
providers, chemists and traditional practitioners were
engaged. These approaches have resulted in a >10% in-
crease in treatment coverage. The survey could however
not provide sub-national burden estimates for geograph-
ical targeting.
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Optimising TBPSs towards achieving the SDG
and End TB targets in the African region

F Mavhunga' "World Health Organization, African Region
(Afro), Brazzavile, Congo. e-mail: mavhungaf@who.int

This concluding presentation will focus on consider-
ations of findings and lessons learnt from national sur-
veys and how best they can be translated into country
and regional action. There has been an upsurge in the
number of African countries that have conducted TB
prevalence surveys since 2010, and this has contributed
immensely to the understanding of the national epidem-
ics, as well as the regional patterns based on emerging
common themes. While there has been an under-repre-
sentation of West and Central Africa in the conduct of
these surveys, there are critical lessons that can already
be implemented in these countries in the absence of lo-
cal surveys. Experiences from these surveys demonstrate
the potential impact that data can have on public health
practice. This presentation will highlight and discuss the
need to build in post-survey implementation processes
into survey design
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OA-01-C8 Active TB case finding: one size
does not truely fit all: part 1

OA-01-300-31 Tuberculosis active case
finding in high-burden areas: experience
with mobile X-ray vans and Xpert MTB/RIF
in Lima, Peru

DV Puma Abarca,’ AK Millones Gomez,!

J Jimenez Guevara,! MB Brooks,2 JT Galea,3 L Lecca,*
MC Becerra,2 SA Keshavjee,2 CM Yuen,2 'Socios en
Salud - Partners In Health, Tuberculosis Program, Lima,
Peru, 2Harvard Medical School, Department of Global
Health and Social Medicine, Boston, CT, United States of
America, 3University of South Florida, College of Behavioral
and Community Sciences, Tampa, FL, United States of
America, 4Socios en Salud - Partners In Health, Direction,
Lima, Peru. e-mail: dpuma_ses@pih.org

Background: In 2016, notified TB incidence in Peru was
86 per 100,000 people, and 124 per 100,000 people in
northern Lima. Our objective was to determine if ac-
tive case-finding in communities using mobile x-ray vans
and Xpert can improve case detection.

Methods: Beginning in February 2019, we implemented
mass community screenings in three districts of north-
ern Lima using mobile x-ray vans equipped with the
Cad4TB automated detection system. It was not neces-
sary to report symptoms or risk factors to be eligible
for screening. We requested sputum samples for Xpert
MTB/RIF testing from participants >8 years old with
abnormal radiographs, defined as a Cad4TB score >50.
People diagnosed with TB were linked to treatment in
public health facilities.

Results: During the first 50 days of implementation, we
performed 2,944 radiographs, of which 589 (20%) were
abnormal. Of people with abnormal chest radiographs,
397 (67 %) were evaluated by Xpert. Of these, 20 (5%)
were Xpert-positive, and 2 additional cases were diag-
nosed based on radiographic and clinical criteria; one
case was rifampin-resistant.

Of the 22 people diagnosed with TB, 3 (14%) had a fam-
ily member with a history of TB, and 16 (73%) reported
cough in the last 14 days. The percentage of people diag-
nosed with TB via the intervention was around six times
higher than the case notification rate in northern Lima.

It was necessary to screen 134 people and conduct 27
Xpert tests to detect one case of TB.

Conclusions: Implementation of active case-finding us-
ing mass community screenings with a mobile x-ray van
and Xpert identified more cases than would have been
expected based on case notification rates. This strategy
has the potential to improve case detection, helping to
reduce ongoing transmission.

OA-01-301-31 Active case finding using

a seed-and-recruit model: mobilising
communities to find missing tuberculosis
cases in Cambodia

S Tuot,"2 C Ly,2 AKJ Teo,? S Ong,2 D Cazabon,*

MS Smelyanskaya,> SC Choub,® S Yi, 137 TKHANA,
Center for Population Health Research, Phnom Penh,
Cambodia, 2KHANA, TB Reach Program, Phnom Penh,
Cambodia, 3National University of Singapore and National
University Health System, Saw Swee Hock School of
Public Health, Singapore, Singapore, 4McGill University
Health Centre, McGill International TB Centre, Montréal,
QC, Canada, 5Stop TB Partnership, Stop TB Partnership,
Geneva, Switzerland, sSKHANA, Executive Director Office,
Phnom Penh, Cambodia, 7Touro University California,
Center for Global Health Research, Vallejo, CA, United
States of America.

e-mail: tsovannary@khana.org.kh

Background and challenges to implementation: Glob-
ally, 36% of tuberculosis (TB) cases were undiagnosed
in 2017, and a similar proportion of missing cases was
documented in Cambodia. TB case finding remains a
great challenge due to limited resources, geographical
barriers, and social stigma.

Intervention or response: A community-led “seed-and-
recruit” approach, shown to be effective in addressing
HIV but previously untested for TB, was implemented
in four operational health districts in Cambodia from
July 2017 to June 2018. Representatives of TB key af-
fected populations and TB survivors (seeds) verbally
screened and referred other individuals in their social
networks (recruits) for TB testing and treatment. The
recruits of one “seed” in turn referred their contacts,
thus facilitating a snowball effect. We describe the pro-
cess and impact of the model on TB case detection and
linkage to treatment.

Results and lessons learnt: During the intervention
period, 6,275 individuals were screened for TB by the
seeds and recruiters using a multi-symptom question-
naire. Ninety-percent of those screened were identified
as presumptive for TB. All 5,620 individuals referred to
the health centers were tested for TB and 29% were di-
agnosed with TB. More than 99% of people with TB
enrolled in treatment.

In comparison with the 1-year historical baseline, there
was an increase of 10% in new TB cases during the in-
tervention period. At the end of the follow-up period,
97% of the patients were successfully treated.
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Conclusions and key recommendations: The active case
finding intervention using a seed-and-recruit model has
empirically demonstrated an increase in TB diagnoses
in underserved communities of Cambodia. Further re-
search is required to confirm the cost-effectiveness of the
model in comparison to other case-finding strategies. A
social return on investment (SROI) would also need to
explore.

[Figure 1-Active case finding with seed and recruit

model]

OA-01-302-31 Defining novel TB risk groups
for intensified case finding based on state-
level case detection gaps in Nigeria

S Chang,' C Ogbudebe,?2 O Chijioke-Akaniro,3

S-A Igbabul,4 H Abdur-Razzaq,> O Okorie,® 'Institute
for Disease Modeling, HIV-TB, Bellevue, WA, United States
of America, 2KNCV Tuberculosis Foundation, Technical,
Abuija, Nigeria, 3Federal Ministry of Health, National TB and
Leprosy Control Programme, Abuja, Nigeria, 4Benue State
Ministry of Health, TB and Leprosy Control Programme,
Makurdi, Nigeria, 5Lagos State Ministry of Health, Planning,
Research and Statistics, Lagos, Nigeria, ¢Abia State Ministry
of Health, TB and Leprosy Control Programme, Umuahia,
Nigeria. e-mail: stchang@intven.com

Background: Nigeria has the lowest TB case detection
rate among high TB burden countries and faces signifi-
cant resource constraints. As a result, intensified case-
finding activities should target risk groups expected to
offer the highest case yield. In this study, we analyzed
case notification data from admin1 (state) and admin2
(local government area, LGA) levels to identify novel
risk groups based on case detection gaps that could be
targeted to efficiently increase case detection rates.

Methods: Case notification and health facility data were
provided by state TB programs and used to estimate no-
tification rates at the LGA level. Prevalence data were
obtained from the 2012 national prevalence survey, and
covariate data (including urban/rural, poverty, age, and
sex) from public databases. Case detection gaps were
determined from covariate-stratified prevalence-to-noti-
fication ratios using non-parametric permutation tests,

and statistical associations with case notification rates
using multivariate regression.

Results: Age- and sex-specific case detection gaps were
heterogeneous across states in Nigeria. In South West
Nigeria, gaps were largest among males and ages 45-54
years (with relative gap sizes of 1.7 and 1.4 compared
to females and other age groups, respectively). In South
East Nigeria, gaps were largest among ages 15-24 years
(with a relative gap size of 2.1 compared to other age
groups) but similar by sex. Notification rates were more
strongly associated with distance to health facility than
other covariates, suggesting that placing facilities near
population centres and screening location-specific de-
mographic groups would efficiently increase case yields.
Conclusions: The “missing cases” in Nigeria differ in
composition depending on geographic area. To maxi-
mize case yield, intensified case-finding activities should
target groups informed by detection gaps at the admin1
level of the activity. Other national TB programmes
may also benefit by developing strategies at the adminl
level rather than taking generalized “one size fits all” ap-
proaches.

OA-01-303-31 Cost analysis of community-
based tuberculosis case finding and patient
support in six urban districts of Ho Chi Minh
City, Viet Nam

LNQ Vo,"2 RJ Forse,3 AJ Codlin,4 LMT Hoang,5

M Caws,57 K Lonnroth,8 SB Squire,® HB Nguyen, 0

NV Nguyen,'® N Teixeira De Siqueira-Filha,¢ 'Friends
for International TB Relief, Board of Directors, Hanoi, Viet
Nam, 2Interactive Research and Development, Viet Nam
Country Office, Hanoi, Viet Nam, 3Friends for International
TB Relief, Operations, Ho Chi Minh City, Viet Nam,
4Friends for International TB Relief, Research and M&E,

Ho Chi Minh City, Viet Nam, Ho Chi Minh City Public
Health Association, Operations, Ho Chi Minh City, Viet
Nam, sLiverpool School of Tropical Medicine, Department
of Clinical Sciences, Liverpool, United Kingdom, 7Birat
Nepal Medical Trust, Operations, Kathmandu, Nepal,
8Karolinska Institutet, Department of Public Health
Sciences, Stockholm, Sweden, SLiverpool School of Tropical
Medicine, Clinical Tropical Medicine, Liverpool, United
Kingdom, "%Vietnam National Lung Hospital, Vietnam
National Tuberculosis Program, Hanoi, Viet Nam.

e-mail: luan.vo@tbhelp.org

Background: A higher proportion of the ‘missing cases’
must be found to end tuberculosis (TB) epidemic. Active
case finding (ACF) has been shown to improve TB case
detection and find sources of transmission earlier. How-
ever, more evidence on the investment requirements for
ACF incremental to passive case finding (PCF) is needed
prior to recommendation for programmatic implemen-
tation.

Methods: The study encompassed six intervention
(ACF) districts and six control (PCF) districts of Ho Chi
Minh City. ACF consisted of contact investigation and
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systematic screening of vulnerable populations. Costs
were collected from the health system perspective from
2017 and 2018 for the intervention arm only. Health sys-
tem costs associated with programmatic PCF in both
arms were excluded as sunk costs. We calculated one-
time and recurrent costs associated with ACF using an
ingredient approach. We calculated cost per additional
bacteriologically-confirmed (Bac+) and all-form case
detected. Additionality was based on the double-dif-
ference comparison of ACF notifications with the pre-
intervention period and concurrent control area. Costs
were collected in local currency and converted to US
dollars (USD1=VNDO0.0000436).

Results: The total cost to implement ACF in six districts
of HCMC was USD496,680.63 (19% one-time 81% re-
current costs). One-time costs consisted of Information/
Communication equipment (USD38,573.64), diagnostic
equipment (USD36,134.22), consensus-building meet-
ings (USD13,336.97), and Trainings (USD7,371.07).
82% of recurring cost (USD329,863.21) were related to
personnel and incentives. ACF activities resulted in an
additionality of 630 Bac+ and 628 all-form cases, so that
mean cost per additional case detected was USD788.38
for Bac(+) TB and USD790.89 for all forms of TB.
Conclusions: Scale-up of ACF will require extensive in-
vestment to expand population coverage of screening
and testing activities. However, our parallel study on
patient costs found that ACF could significantly reduce
pre-treatment costs, so that the investment may be war-
ranted to increase case finding and provide patient-cen-
tered care.

OA-01-304-31 Investigation of factors
influencing cost effectiveness of a
comprehensive active case finding

strategy in Zambia

Y Jo," H Sohn,' C Hanrahan,! P Hangoma,2 M Kaguijje,3
M Muyoyeta,3 D Dowdy,' 'Johns Hopkins Bloomberg
School of Public Health, Department of Epidemiology,
Baltimore, MD, United States of America, 2University of
Zambia, School of Public Health, Zambia, Zambia, 3Centre
for Infectious Disease Research in Zambia (CIDRZ), TB
Program, Lusaka, Zambia. e-mail: yjo5@jhu.edu

Background: Active-case finding (ACF) programs play
an important role in supplementing symptom-driven
TB diagnosis and streamlining the TB care cascade. In
designing ACF programs, it is important to consider re-
source constraints and local epidemiologic and operat-
ing factors in evaluating cost-effectiveness, scalability,
and sustainability.

Methods: We developed a Markov state-transition mod-
el incorporating TB symptom status (TB-asymptomat-
ic, non-TB-specific symptoms, and classical symptoms
of TB) and associated care-seeking behavior. We used
this model to evaluate the cost-effectiveness of a mul-
ti-component ACF program in Zambia that included

both community-based outreach and facility-based pro-
grams. In this program, individuals with presumptive
TB - identified through symptom screening and/or with
the mobile chest X-ray - were asked to provide sputum
for laboratory-based Xpert MTB/RIF testing. We col-
lected empiric data on cost and performance based on
time-and-motion studies and service volume statistics.
From the health system perspective, we estimated the
incremental cost effectiveness ratio (ICER, measured
as cost per TB death averted) by simulating a popula-
tion of 100,000 hypothetical individuals representative
of Zambia’s TB epidemiology and care cascade (over 5
year period).

Results: The ACF intervention incrementally diagnosed
479 (7157 versus 6678) cases of TB and averted 621 (719
versus 1340) TB deaths compared to the status quo (pas-
sive case-finding), at an incremental cost of $907,000.
Thus, the ACF intervention cost an estimated $1460 per
death averted. Key drivers of cost-effectiveness were the
HIV/TB mortality rate, patients’ symptom-associat-
ed TB care seeking probabilities, and the cost of ACF
screening. Three-way sensitivity analyses revealed that
care seeking behavior may be the primary determinant
of ACF cost-effectiveness, especially when HIV/TB
mortality is low (Figure).

Conclusions: Our results demonstrate that a compre-
hensive ACF program is highly cost-effective, with an
estimated incremental cost of $1460 per death averted,
when implemented in this setting with health system
and social barriers that limit patient presentation to
routine care.
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OA-01-305-31 Role of community health
workers and TB patient associations (Shuras)
on TB case notification in Balkh province
2015-2018

N Tareen,” A Hamim,!' GQ Qader,' BA Maseed,’

SM Sayedi,! K Sediq,2 MK Rashidi," M Melese,3

SP Guillermo,3 "Management Sciences for Health (MSH),
Challenge TB, Kabul, Afghanistan, 2NTP, MoPH/NTP, Kabul,
Afghanistan, 3Management Sciences for Health (MSH),
Challenge TB, Arlington, WA, United States of America.
e-mail: mrashidi@msh.org

Background and challenges to implementation: Due to
lack of knowledge and awareness of tuberculosis (TB),
many people with TB symptoms do not seek out care.
This delay in diagnosis and treatment increases the
risk of TB transmission within communities, which
leaves many people undiagnosed and increasing mortal-
ity rates. Awareness creation and community level case
finding in rural areas is a national priority.

Intervention or response: From 2015 to 2016, a total of
1,561 community health workers (CHWSs) and 56 com-
munity health supervisors in the Balkh province were
trained on conducting awareness raising events, iden-
tifying and referring presumptive TB patients (PTB),
and observing TB treatment. In 2015 - 2018 regular
awareness raising events were organized for communi-
ties and promoted through community gatherings, ra-
dio messages, and billboards. In addition to the CHWs,
150 associations (Shuras) consisting of TB patients who
completed TB treatments, were created and trained to
organize awareness raising events and conduct contact
screening.

Results and lessons learnt: In 2015, CHWs/Shuras re-
ferred 817 PTB, which is 5% the overall PTBs identified
in the Balkh province, and 50 (6.1%) were diagnosed
with a form of TB. The number of patients who were
notified of their TB status due to CHWSs/Shuras refer-
ral steady increased from year, starting in 2015 with 50
(5%), in 2016 with 156 (13%), in 2017 with 400 (16%)
and ending in 2018 with 433 (21%) (See Table 1).
Conclusions and key recommendations: The contribu-
tion of CHWs and Shura Associations was essential in
identifying and notifying TB patients. The use of CHWs
and Shura Associations in community-based DOTS in
other rural provinces is recommended.

All forms of TB

Presumptive TB  Presumptive TB  All forms of TB .
. P I, notified among
Year patients notified in cases referred by notified in the
. . referred CHWs/
province CHWSs/ Shura province
Shuras
2015 15,039 817 (5%) 1,032 50 (5%)
2016 21,308 2,504 (12%) 1,212 156 (13%)
2017 27,383 4,907(18%) 2,542 400 (16%)
2018 26,943 5,299 (20%) 2,109 433 (21%)
Total 90,547 13,401 (15%) 6,895 1039 (15%)

[Table 1: Engagement of community on CB DOTS
activities|

OA-01-306-31 Cough screening is not
enough: improving the sensitivity of
systematic screening for active TB with
chest X-ray

R Eneogu,’ C Ogbudebe,! B Olaniyi,2 M Tukur,3

O Chukwuogo,* B Nsa,! A Lawanson,> M Gidado,®

J Levy,® J Scholten,® 'TKNCV Nigeria / Challenge TB,
Program, Abuja, Nigeria, 2KNCV Nigeria / Challenge TB,
ACF, Lagos, Nigeria, 3KNCV Nigeria / Challenge TB, ACF,
Kano, Nigeria, 4KNCV Nigeria / Challenge TB, Program,
Enugu, Nigeria, >National Tuberculosis and Leprosy Control
Programme of Nigeria, Program, Abuja, Nigeria, 6KNCV TB
Foundation, Program, Hague, Netherlands.

e-mail: reneogu@gmail.com

Background and challenges to implementation: System-
atic screening of high-risk groups is a key component of
the End TB strategy. TB prevalence surveys show that a
significant proportion of prevalent cases were asympto-
matic. We explored the use of chest x-ray (CXR) aided
with an automated interpretation software, computer-
aided detection for tuberculosis (CAD4TB), to improve
the screening sensitivity of high-risk groups for TB in
Nigeria.

Intervention or response: Two mobile diagnostic trucks
(MDTs), each fitted with a digital x-ray and Genexpert
machines, were used to screen clients at high risk of TB
for cough and with CXR interpreted with CAD4TB in
southern and northern Nigeria. Clients who reported
cough of > 2 weeks and/or had a CAD4TB score greater
than or equal to an established threshold (60 for MDT 1
and 56 for MDT 2) on CXR were classified as presump-
tive TB. Sputa from presumptive clients were tested with
Xpert MTB/RIF and diagnosed patients were started
on appropriate treatment. The sensitivity and positive
predictive values (PPV) for CXR, cough > 2 weeks and
cough < 2 weeks were calculated.

Results and lessons learnt: After one year of implemen-
tation, 62,416 clients were screened for TB; with 6,062
(10%) identified as presumptive TB. Sputa from 5,755
(95%) clients were successfully tested with Xpert MTB/
RIF, with 919 (16%) clients diagnosed with TB, includ-
ing 37 (4%) RR-TB patients. The PPV for CXR, cough
> 2 weeks and cough < 2 weeks were similar; 18%, 17 %
and 19% respectively, but there was a wide variation in
the sensitivity; 94%, 13% and 48% (P < 0.001) respec-
tively. So, 87% and 39% of the patients did not report
cough > 2 weeks or cough of any duration respectively,
compared to 6% who had CAD4TB scores lower than
the threshold.

Conclusions and key recommendations: CXR improves
the sensitivity of systematic screening for TB and should
be considered as a routine screening tool for selected
high-risk groups.
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OA-01-307-31 Driving private sector
notification from zero to four digits, JEET
(The Joint Effort for Elimination of TB)
experience in the province of Bihar, India

P Das,' G Kumar,' S Krishna Jha,' S Mannan,2 "William
J Clinton Foundation, TB Division, Patna, India, 2William J
Clinton Foundation, TB Division, New Delhi, India.

e-mail: pdas@clintonhealthaccess.org

Background and challenges to implementation: Of the
targeted 1.4 million patients from private sector in 2018
by the National TB Programme (NTP), India reported
540,000 (38%) patients whereas the public sector report-
ed 75% of the targeted numbers. Bihar reported 30% of
the estimated private sector patients in the same period.
Gap in notification by private providers is largely attrib-
uted to lack of clarity about the notification order and
absence of systematic, consolidated efforts for sensitiza-
tion of these providers.

Intervention or response: The Joint Effort for Elimina-
tion of TB (JEET) project, funded by Global Fund and
supported by India’s NTP, is being implemented across
23 provinces for effective and sustainable engagement
with formal private providers to address the gaps of un-
der reporting, non-standard diagnosis and treatment. A
Patient Provider Support Agency (PPSA) model is being
rolled-out for sensitization of providers through detail-
ing in-clinic visits and Continuing Medical Education,
providing support for notification, linking NTP GeneX-
pert and Fixed Dose Combination anti TB drugs along
with treatment adherence support for private sector pa-
tients. Darbhanga in Bihar, with over 300 formal private
providers, mostly in standalone clinics and small nurs-
ing homes, is being supported under the PPSA model.
Results and lessons learnt: Until June 2018, no patient
was notified from private sector in Darbhanga. JEET
team started engaging with providers from July 2018,
yielding a total of 3355 private patient notifications in
2018 (of which 128 were diagnosed before the advent
of the project) and 1201 patients in the first quarter of
2019. 139 formal private providers continue to notify TB
patients. 1582 patients have been offered GeneXpert. All
reported patients are on treatment and tracked for ad-
herence to enable successful treatment completion.
Conclusions and key recommendations: Private sector
needs to be systematically and sustainably engaged for
TB control. PPSA-like engagement presents a potential
to streamline diagnosis, reporting, treatment and adher-
ence monitoring of the large number of private sector
patients.

OA-02-D8 Modelling in the fight
against TB

OA-02-308-31 Mathematical modelling of
the epidemiological impact, budget impact
and cost-effectiveness of novel tuberculosis
vaccines on multidrug-resistant tuberculosis

C Weerasuriya,' R Harris,' F Bozzani,' G Gomez,'
R White," TB Modelling Group 'London School of
Hygiene and Tropical Medicine, Infectious Disease
Epidemiology (IDE), London, United Kingdom.
e-mail: c.weerasuriya@Ishtm.ac.uk

Background: The limited resources available for new TB
control efforts, coupled with rising MDR-TB burden
and costs warrant investigation into the role of vaccina-
tion in controlling TB drug resistance.

We model the potential impact of novel prophylactic
vaccines on MDR-TB burden and identify vaccine char-
acteristics likely to contribute most towards achieving
the 2030 UN SDG and 2050 WHO End TB targets.
Methods: We constructed an age-stratified, determinis-
tic, compartmental dynamic transmission model of TB,
including treatment history, drug resistance and vac-
cination strata. We fitted “baseline” (no new vaccine)
scenarios, to historic epidemiological and demographic
data and projected (MDR-)TB epidemiology until 2050
in China, with and without scaled-up future program-
matic MDR-TB management.

Into these baseline scenarios, we simulated introducing
potential TB vaccines in 2027, with

(1) efficacy pre-infection, post-infection or pre- and
post-infection,

(2) 5 years to lifelong duration of protection,

(3) and 30-90% prevention of disease efficacy.

We simulated routine vaccination of 9-year olds, with
10-yearly adult/adolescent mass campaigns. We estimat-
ed economic costs from a health service perspective to
calculate incremental cost-effectiveness ratios as incre-
mental costs per disability-adjusted life year.

Results: Vaccination will likely be effective in reducing
MDR-TB burden, even alongside scaled-up program-
matic management. Such scale up altered the primar-
ily transmission-driven MDR-TB epidemic towards
a mixed transmission-reactivation driven epidemic,
improving the effectiveness of post-infection vaccines
relative to pre-infection vaccines. Analysis of vaccine
cost-effectiveness and budget impact in China and a
multi-country comparison including India and Russia is
underway.

Conclusions: Novel vaccines could contribute to re-
ducing MDR-TB burden by 2030. Concurrent changes
in programmatic management may alter the preferred
characteristics of such vaccines.

We present the first dynamic model of TB which in-
cludes both vaccines and MDR-TB, whose results are
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important for informing decisions in vaccine develop-
ment, and programmatic considerations in efforts to
end TB.

OA-02-309-31 Potential impact of new
tuberculosis vaccines in China, South Africa
and India and implications for vaccine
development

RC Harris,' T Sumner,! GM Knight,' H Zhang,?

RG White,! 'London School of Hygiene & Tropical
Medicine, TB Modelling Group, Department of Infectious
Disease Epidemiology, London, United Kingdom, 2Chinese
Center for Disease Control and Prevention, National Center
for Tuberculosis Control and Prevention, Beijing, China.
e-mail: rebecca.harris@Ishtm.ac.uk

Background: New tuberculosis vaccines are needed to
help reach the WHO 2050 TB elimination goal. Insuf-
ficient evidence exists on the potential impact of new
TB vaccines with varying characteristics and in different
epidemiological settings. Two phase IIB trials reported
positive efficacy results in 2018. To inform decision mak-
ing, we estimated impact of new TB vaccines in three
high-burden countries using mathematical models.
Methods: TB models were calibrated to age-stratified
demographic and epidemiological data from China,
South Africa and India. Vaccine efficacy to prevent
infection and/or disease, effective in persons M.tb un-
infected and/or infected, and duration of protection
were varied. Routine early-adolescent vaccination and
10-yearly mass campaigns were introduced from 2025.
Median population-level TB incidence rate reduction in
2050 compared to a no-new-vaccine scenario (% IRR)
was estimated.

Results: In all settings, results suggest that vaccines pre-
venting disease in M.tb-infected populations would have
most impact by 2050(10-year, 70% efficacy against dis-
ease, IRR 51%, 51% and 54% in China, South Africa
and India, respectively).

Vaccines preventing re-infection delivered lower
impact(IRR 1%, 6% and 17%). Intermediate impact
was predicted for vaccines effective only in uninfected
populations, if preventing only infection(IRR 21%,
32% and 50%), or disease(IRR 19%, 26%, 51%), with
greater impact in higher transmission settings.

Using phase IIB results, and assuming 10 years protec-
tion, predicted IRR for BCG revaccination 50% effec-
tive for preventing infection in uninfected populations
was 16%, 19% and 39% for China, South Africa and
India; and for M72/AS01; 50% effective for preventing
disease in infected populations was 37 %, 32% and 41%,
respectively.

Conclusions: New TB vaccines could deliver substantial
population-level impact. If prioritising impact by 2050,
vaccine development should focus on preventing disease
in M.tb-infected populations. Vaccines preventing infec-
tion or disease in uninfected populations may be useful

in higher transmission settings. Impact depended upon
epidemiological context, therefore different develop-
ment strategies will be required.

China South Africa India

[Median incidence rate reduction in 2050 compared to
no new vaccine baseline for a pre- and post-infection
vaccine with 10 years duration of protection, by
percentage vaccine efficacy for prevention of infection
(x-axes), and vaccine efficacy for prevention of disease

(y-axis)]

OA-02-310-31 Impact of nutrition transition
and ending hunger on the control of
tuberculosis in high tuberculosis-burden
countries

C-Y Wu," M Ezzati,2 K Lonnroth,3 H-H Lin, 'National
Taiwan University, Institute of Epidemiology and Preventive
Medicine, College of Public Health, Taipei, Taiwan,
2Imperial College London, Faculty of Medicine, School

of Public Health, London, United Kingdom, 3Karolinska
Institutet, Department of Public Health Sciences,
Stockholm, Sweden. e-mail: jenny1004wu@gmail.com

Background: Increasing epidemiological evidence re-
vealed a strong and inverse relationship between body
mass index (BMI) and tuberculosis incidence. Yet it is
unclear how the global nutrition transition and the ef-
forts of ending hunger in the SDGs would affect tuber-
culosis control in high burden countries.

Methods: We analyzed data from 12 high tuberculosis
burden countries with low HIV prevalence. For each
country a dynamic transmission model was constructed
to account for the natural history of tuberculosis and
the effects of BMI on tuberculosis risk. The association
between BMI and tuberculosis risk (including the dia-
betes-mediated effect and the direct effect not mediated
through diabetes) was obtained from a meta-analysis of
cohort studies. The models were calibrated to the his-
torical trend of tuberculosis epidemiology and BMI in
each country. We estimated the cumulative reduction
of tuberculosis incidence between 2015 and 2030 under
different future scenarios of prevalence of underweight
and overweight/obesity.

Results: If the mean BMI remained at the 2015 level
and other factors remain unchanged, tuberculosis inci-
dence and mortality would only decline by 12.9% (95%
Crl:2.76-23.6%) and 14.0% (Crl:3.7-23.2%) from 2015
to 2030 (“Current level” in Figure). The continued in-
crease in BMI would accelerate the decline in tuberculo-
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sis incidence and mortality (additional decline of 14.7%
(Crl:12.7-16.7%) and 15.6% (Crl:12.5-19.2%) respec-
tively by 2030) (“Continuing trend”). Compared to the
current BMI level, achieving the End Hunger target of
SDGs (“Zero hunger”) would bring an additional de-
cline of tuberculosis incidence and mortality by 32.0%
(Cr1:20.0-43.8%) and 37.3% (Crl:26.1-49.6%) by 2030,
equivalent to an avoidable 17.6 (Crl:5.5-30.4) million in-
cident cases and 4.8 (Crl:1.2-11.0) million tuberculosis
deaths.

Conclusions: Global nutrition transition and efforts
to reduce hunger could have a major impact on future
epidemiology of tuberculosis in high-burden countries.
Our analysis highlights the potential impact of social
and political solutions for TB in the SDG era.
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OA-02-311-31 Identifying tuberculosis
vulnerability clusters for targeted
interventions

R Li," F Nordio,2 M Murray,3 'Harvard T.H. Chan School
of Public Health, Department of Epidemiology, Boston,
MA, United States of America, 2Brigham and Women'’s
Hospital, Department of Medicine, Boston, MA, United
States of America, 3Harvard Medical School, Department
of Global Health and Social Medicine, Boston, MA, United
States of America. e-mail: rul612@mail.harvard.edu

Background: Tuberculosis is sustained by persistent
vulnerabilities in the population. Identifying vulnerable
populations and disentangling the social and biological
processes that lead to these vulnerabilities could inform
prevention and control strategies.

Methods: Learning from the literature on market seg-
mentation, a method often used in business settings
for consumer profiling and targeted marketing, we de-

veloped a survey-weighted unsupervised learning tech-
nique that identifies distinct tuberculosis vulnerability
clusters in the Indian population using data from the na-
tionally representative National Family Health Survey in
2015-16. The method describes the joint distribution of
epidemiologic risk factors that are known to have causal
effect on tuberculosis transmission and progression. We
validated this method by testing the spatial autocorre-
lation between identified clusters and self-reported tu-
berculosis within households. We further described the
distribution of these vulnerability clusters across wealth
quintiles.

Results: We extracted data on eight epidemiologic risk
factors from 602,509 households representing 640 dis-
tricts in India and identified three clusters of households
with distinct underlying vulnerabilities to tuberculosis:
(1) a high-risk cluster characterized by undernutrition,
crowding, young age, indoor air pollution and poorest
access (32%),

(2) a high-risk cluster characterized by household smok-
ing, drinking, indoor air pollution and poor access
(26%), and

(3) a lower risk cluster but with a high prevalence of dia-
betes (42%).

High-risk clusters exhibit positive spatial autocorrela-
tion with self-reported tuberculosis in neighboring dis-
tricts (Moran’s I p< 0.02). Even among households in
the richest wealth quintile, over 30% belonged to one of
the high-risk clusters.

Conclusions: Preliminary analysis showed that in In-
dia, targeting active case finding or preventive therapy
according to any single comorbidity or to the poorest
households would not adequately address underlying
vulnerabilities to tuberculosis. These results highlight
the added value of examining the joint distribution of
factors that lead to vulnerabilities for designing local-
ized intervention strategies.

OA-02-312-31 Profiling Mycobacterium
tuberculosis transmission and the resulting
disease burden in the five highest
tuberculosis burden countries

R Ragonnet,' J Trauer,’ N Geard,2 N Scott,3

E McBryde,4 Australian Tuberculosis Modelling
Network "Monash University, School of Public Health
and Preventive Medicine, Melbourne, VIC, Australia,
2University of Melbourne, School of Computing and
Information Systems, Melbourne, VIC, Australia, 3Burnet
Institute, Burnet Institute, Melbourne, VIC, Australia,
4James Cook University, Australian Institute of Tropical
Health & Medicine, Townsville, VIC, Australia.

e-mail: romain.ragonnet@monash.edu

Background: Tuberculosis (TB) control efforts are ham-
pered by imperfect understanding of TB epidemiology.
The true age-distribution of disease is unknown because
a large proportion of individuals with active TB remain
undetected. Understanding of transmission is limited
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by the asymptomatic nature of latent infection and the
pathogen’s capacity for late reactivation. A better un-
derstanding of TB epidemiology is critically needed to
ensure effective use of existing and future control tools.
Methods: We use an agent-based model to simulate TB
epidemiology in the five highest TB burden countries -
India, Indonesia, China, the Philippines and Pakistan -
providing unique insights into patterns of transmission
and disease. Our model replicates demographically real-
istic populations, explicitly capturing social contacts be-
tween individuals based on local estimates of age-specif-
ic contact in household, school and workplace settings.
Time-varying programmatic parameters are incorporat-
ed to account for the local history of TB control.
Results: We estimate that the 15-19 year-old age-group
is responsible for more than 20% of transmission events
in India, the Philippines and Pakistan, despite represent-
ing only 5% of the incident TB cases. Childhood TB
represents around one-quarter of cases in these three
countries, which is significantly higher than the propor-
tions observed from notification data. In China, nearly
three-quarters of incident TB occurs in the >45 year-old
population. The calibrated per-contact transmission
risk was found to be similar in each of the five countries
despite their very different TB burdens.

Conclusions: Adolescents and young adults are a major
driver of TB in high-incidence settings. Relying only on
the observed distribution of disease to understand the
age-profile of transmission is potentially misleading.
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OA-02-313-31 Use of geographically
weighted Poisson regression to examine the
effect of distance on tuberculosis incidence

L Bui,' Z Mor,2 D Chemtob,34 S Ha Thai,> H Levine,4
1Center for Research - Consulting and Support of
Community Health, Monitoring and Evaluation, Ha Noi,
Viet Nam, 2Ashkelon Academic College, School of Health
Sciences, Ashkelon, Israel, 3Ministry of Health, Jerusalem,
Department of Tuberculosis and AIDS, Tel Aviv, Israel,
4Hebrew University of Jerusalem, Braun School of Public
Health and Community Medicine, Jerusalem, Israel,
SMinistry of Health, Administration of Medical Services, Ha
Noi, Viet Nam. e-mail: longbv@rdh.org.vn

Background: The study described the geographical dis-
tribution of tuberculosis in Nam-Dinh province, Viet-
nam, by the Geographic Information System (GIS). It
also compared Generalized Linear Model Poisson Re-
gression (GLMPR) model with Geographically Weight-
ed Poisson Regression (GWPR) model, which incorpo-
rate non-stationary spatial structures of data to deter-
mine the best fitting model to assess the association be-
tween tuberculosis age and sex standardized incidence
ratio, distances from tuberculosis facilities and other
social risk factors, such as population density, urban/
rural status and household poverty rates.

Methods: All new and relapse tuberculosis patients aged
>15 years in Nam-Dinh from 2012 to 2015 and data on
social risk factors were combined into ArcGIS. Dis-
tances between communes to the nearest tuberculosis
facilities were computed. Tuberculosis incidence was in-
directly standardized by age and sex. GLMP and GWPR
were performed to assess the association between the tu-
berculosis incidence and geographical distances as well
as social risk factors.

Results: During the study period, 6,036 tuberculosis cas-
es were recorded in the province. The average incidence
was 82 cases per 100,000 population. In the GWPR
model, social risk factors demonstrated spatially-var-
ying effects on tuberculosis incidence in the different
communes.

There was a negative association between tuberculosis
incidence and the distance from the nearest clinic: age
and sex standardized incidence ratio decreased by a fac-
tor of 0.87 for each 1km increased from the clinic.

The GWPR significantly removed spatial heterogeneity
and minimized the residuals and spatial autocorrelation
of the GLMPR, therefore fitted the finding better than
GLMPR.

Conclusions: There was a negative association between
the distance of the commune from the nearest tubercu-
losis clinic and tuberculosis incidence. GIS serves as an
effective tool for tuberculosis programming in visually
investigating trends of tuberculosis incidence and its
relations to social and spatial factors. National tuber-
culosis programs should appropriate the distribution
of tuberculosis clinics to the geographical incidence of
disease.
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OA-02-314-31 TB from transmission in clinics
in high HIV-burden settings may be far
higher than suggested by contact data

N McCreesh,! A Grant,234 RG White,! 'London School
of Hygiene & Tropical Medicine, Infectious Disease
Epidemiology, London, United Kingdom, 2London School
of Hygiene & Tropical Medicine, Department of Clinical
Research, London, United Kingdom, 3University of the
Witwatersrand, School of Public Health, Johannesburg,
South Africa, 4University of KwaZulu-Natal, Africa Health
Research Institute, Durban, South Africa.

e-mail: nicky.mccreesh@Ishtm.ac.uk

Background: In high TB burden settings, only a small
proportion of people’s social contacts occurs in clinics.
Estimates from South Africa range from 0.5-6%. Both
people with infectious TB and people with increased
susceptibility to disease progression may spend above
average amounts of time in clinics however, potentially
increasing the importance of transmission within clinics
to overall disease incidence.

Methods: We developed an illustrative mathematical
model of Mycobacterium tuberculosis transmission in
clinics and other settings. We assumed that 1% of all
contact time occurs in clinics.

We varied the ratio of clinic contact time of simulated
HIV+ people compared to HIV- people, and of people
with TB compared to people without TB, while keeping
the overall proportion of contact time in clinics, and the
amount of contact time of each person, constant. The

model was fitted to data on TB and HIV in South Africa.
Results: With clinic contact time 10 times higher in
HIV+ people, and five times higher in people with TB,
10.7% (plausible range: 8.5%-13.4%) of all TB and
16.3% (14.0%-19.2%) of TB in HIV+ people resulted
from transmission in clinics. With contact rates in HIV+
people and people with TB five and two times higher
respectively, 5.3% (4.3%-6.3%) of all TB disease and
7.7% (6.7%-8.8%) of TB in HIV+ people, was due to
transmission in clinics.

Conclusions: The small amounts of contact time that
occur in clinics may greatly underestimate their impor-
tance for TB disease in high TB/HIV burden settings.

OA-02-315-31 Cost-effectiveness of
post-treatment follow-up and secondary
prevention of tuberculosis in a high-
incidence setting: a model-based analysis

FM Marx,'2 T Cohen,3 NA Menzies,4 JA Salomon,5

R Yaesoubi,6 'DST-NRF Centre of Excellence in
Epidemiological Modelling and Analysis (SACEMA),
Stellenbosch University, Stellenbosch, South Africa,
2Stellenbosch University, Department of Paediatrics and
Child Health, Desmond Tutu TB Centre, Cape Town,
South Africa, 3Yale School of Public Health, Epidemiology
of Microbial Diseases, New Haven, CT, United States of
America, 4Harvard School of Public Health, Department
of Global Health and Population, Boston, MA, United
States of America, 5Stanford University School of Medicine,
Department of Medicine, Standford, CA, United States of
America, 6Yale School of Public Health, Health Policy and
Management, New Haven, CT, United States of America.
e-mail: fmarx@sun.ac.za

Background: In tuberculosis (TB) high-incidence set-
tings, previously treated people remain at high risk of
recurrent TB and contribute substantially to overall dis-
ease burden. Whether TB case-finding and preventive
interventions among previously treated people are cost-
effective has not been established.

Methods: We developed a dynamic mathematical model,
and calibrated it to data from a setting of approximately
40,000 people with an estimated TB incidence exceeding
1.0% in suburban Cape Town, South Africa. We used
the model to estimate the cost-effectiveness of follow-up
examinations and secondary preventive therapy among
individuals completing TB treatment. We investigated
scenarios under which these interventions were limited
to vs. extended beyond the first year post treatment.
Results: We estimate that a combination of follow-up
examinations and secondary preventive therapy during
the first-year post treatment would avert 2,109 (95% un-
certainty interval [UI]: -1,609, 7,571) disability-adjusted
life years (DALYs) over a 10-year period and would be
cost saving compared to current control efforts. Sus-
tained annual follow-up of previously treated individu-
als and continuous secondary preventive therapy would
avert an additional 1,382 (95%UI 1,149; 1,615) DALYs
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over 10 years at a cost of USD 162.2 per DALY averted.
Strategies of follow-up without secondary preventive
therapy were dominated (i.e. they had less health benefit
at greater cost) (Figure).

Conclusions: In this high-incidence setting, post-treat-
ment follow-up and secondary preventive therapy can
accelerate declines in TB incidence and potentially save
resources for TB control provided that a majority of in-
dividuals completing treatment can be reached. Feasibil-
ity of implementing these strategies should be consid-
ered given their potential to accelerate declines in TB in-
cidence in settings most severely affected by the disease.
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OA-03-A1 The host and the pathogen in
detail

OA-03-316-31 Gut microbiome dysbiosis and
correlation with blood biomarkers in active
tuberculosis in endemic setting

R Ravindran,! A Khaliqg,2 S Afzal,3 P Jena,’ M Waheed
Akhtar,2 K Malik,3 Y-JY Wan,' M Irfan,3 | Khan,’
'University of California Davis Medical Center, Pathology,
Sacramento, CA, United States of America, 2University of
Punjab, School of Biological Sciences, Lahore, Pakistan,
3Forman Christian College, Department of Biological
Sciences, Lahore, Pakistan. e-mail: rravindran@ucdavis.edu

Background: The etiologic agent of tuberculosis (TB),
Mycobacterium tuberculosis (M.tb.), infects over two
billion people worldwide. Active-TB is an inflammatory
disease and is increasingly viewed as an imbalance of
immune responses to M. tb. infection. Understanding
of the underlying mechanisms of a switch from latent
infection to active disease is not well worked out but a
shift in the immune responses is thought to be respon-

sible. Increasingly, the role of gut microbiota has been
described as a major influencer of the immune system.
And because gut is the largest immune organ we aimed
to analyze the gut microbiome in active-TB patients in a
TB- endemic country, Pakistan.

Methods: A total of 90 participants (TB patients n=50,
Healthy n=40) were included in this study. Analysis of
bcoA gene copy number was performed by qPCR and
16S rRNA gene was sequenced using Illumina MiSeq
from stool DNA. Multiplex analysis of plasma antibod-
ies, against eleven M. tb. antigens, in active-TB patient
was performed and correlation with microbiota was
evaluated.

Results: The study revealed that gut microbial genera
associated with chronic inflammatory diseases (e.g., En-
terococcus, Fusobacterium, Psuedocitrobacter, Rothia,
Vagococcus etc.) were the major genera associated with
active-TB. Plasma antibody profile against several M.
tb. antigens, that we have previously published as specif-
ic biomarkers for active-TB, correlated closely with the
patient gut microbial profiles. In addition, bcoA gene
copy number which is indicative of the level of butyrate
production by the gut microbiome and critical for the
maintenance of gut health, was five-fold lower in TB pa-
tients compared to healthy individuals.

Conclusions: These findings suggest that gut health in
TB patients is compromised, with implications for dis-
ease morbidity (e.g., severe weight loss) as well as im-
mune impairment, and in addition to the plasma anti-
bodies, or in combination with, gut microbiota can be
used as active-TB biomarkers.

OA-03-317-31 Tuberculosis treatment
promotes a healthy sputum microbiome
that, post-treatment, resembles that of
contacts

C Naidoo,! G Nyawo,' S Moodley,! Z Palmer,’ Y Li,2

B Wu,2 J Clemente,3 R Warren,' L Segal,2 G Theron,'
1Stellenbosch University, Department of Biomedical
Sciences, Cape Town, South Africa, 2New York University
School of Medicine, Department of Medicine, New York,
NY, United States of America, 3lcahn School of Medicine at
Mount Sinai, Genetics and Genomic Sciences, New York,
NY, United States of America.

e-mail: cnaidoo15@gmail.com

Background: Tuberculosis (TB) treatment requires long-
term use of multiple antibiotics (including broad-spec-
trum rifamycins), however, knowledge of the impact of
treatment on the microbiome is limited. We character-
ised the sputum microbiome of cases before, during,
and after treatment.

Methods: Persons with TB symptoms were recruited
in Cape Town, South Africa. Induced sputa were col-
lected from 72 culture-confirmed cases at pre-treatment,
months 2 and 6 (both during treatment) and months 12
and 18 (both post-treatment). Up to two healthy close
contacts (total n=118) per patient provided induced
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sputa at baseline, 6 and 18 months. After microbial
DNA extraction, 16S rRNA sequencing was done us-
ing lllumina MiSeq and analyses with QIIME and R.
Kruskal-Wallis testing and permutational multivariate
analysis of variance (PERMANOVA) were used to com-
pare groups.

Results: Cases had reduced microbial diversity (Shan-
non’s index: 3.35 vs 3.59; p=0.012) and a distinct mi-
crobial composition (PERMAVOVA p=0.001) in sputum
after 2 months of treatment vs. pre-treatment (Figure).
At month 6, microbial diversity increased to pre-treat-
ment levels, however, the overall composition remained
altered (PERMAVOVA p=0.001), with Prevotella and
respiratory pathogens Haemophilus and Neisseriaceae
depleted at 2 and 6 months vs. pre-treatment, whereas
healthy lung commensals Veillonella and Streptococcus
were enriched. The post-treatment sputum microbiome
(months 12, 18) was comparable to pre-treatment in mi-
crobial diversity (p=0.491) and composition (p=0.174).
Moreover, at month 18, the sputum microbiome of
treated patients resembled that of close contacts (Shan-
non’s index: p=0.528; PERMANOVA p=0.175), whose
microbiome remained stable throughout. Mycobacterial
reads remained undetected in cases at all timepoints.
Conclusions: This work shows that:

1) first-line antibiotics decrease bacterial diversity and
alters bacterial community structure in the airways (en-
riching for healthy lung commensals and depleting com-
mon respiratory pathogens), and

2) the sputum microbiome stabilises to its pre-antibiotic
state within six months post-treatment completion.
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OA-03-318-31 Global transcriptomic
investigation of the human macrophage
response towards pathogenic/non-
pathogenic Mycobacteria

A Madhvi,' H Mishra," N Chegou,’ G Tromp,' B Baker,!
1Stellenbosch University, Boimedical Sciences, Cape Town,
South Africa. e-mail: abhilasha@sun.ac.za

Background: Tuberculosis (TB) is a major cause of in-
fection related mortality. An estimated 1.3 million HIV
negative individuals died of TB in 2017. An estimated
5-10% of infected individual develop TB during their
lifetime, while rest 90% (of infected population) can
counter the bacteria. Also, some of the close household
contacts of TB patients remain uninfected and healthy
throughout lifetime. Studying host immune response of
healthy individuals towards M.tb can unfold the reason
behind this enigma.

Methods: We measured in-vitro host response (from
hMDMs) towards different detergent-free grown strains
of mycobacteria including drug-resistant pathogenic
strain (R179), non-pathogenic (M.smegmatis) and fac-
ultative pathogenic (BCG) mycobacteria. The host re-
sponse was measured post-infection (at mRNA and pro-
tein levels) using Ampliseq, qPCR, Luminex, IPA, CFUs
and Cytotoxicity assay. 19 differentially expressed genes
(DEGs) were selected after applying stringent six fold
criteria (strong p-value, FDR, log CPM, fold-changes,
IPA and biological functions). Out of these 19 DEGs, we
selected inter-related family of IFITs (IFIT1, IFIT2 and
IFIT3) for knocking-up (via vector-based transfection)
and knocking-down (via siRNA) experiments to evalu-
ate their role in host immune response towards myco-
bacteria.

Results: Ampliseq analysis found 19 DEGs at 12 hours
post-infection across all three strains. We observed
lower number of CFUs and higher host response in hM-
DMs infected with M.smegmatis as compared to other
two strains. Intra-cellular bacterial growth and survival
measured through CFUs decreased significantly upon
knocking up of IFITs, while increased significantly upon
knocking down of IFIT1, IFIT2 and IFIT3 in the host
macrophages. We confirmed mRNA expression though
qPCR and protein expression through Western Blot.
Conclusions: Knock-up of IFITs are found to be strong-
ly associated with reduced survival of pathogenic/
non-pathogenic and drug-resistant mycobacteria. IFITs
should be pursued for developing adjunct immuno-ther-
apies against TB in future.
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OA-03-319-31 Mycobacterium tuberculosis
isolates from pulmonary tuberculosis
patients during early treatment show
differential response in human macrophages
in vitro

S Vaswani,! A Shaikh,' K Sriraman,'! V Pandey,’

V Oswal,2 N Mistry, 'The Foundation for Medical
Research, TB Department, Mumbai, India, 2Vikas Nursing
Home, Pulmonary Medicine, Mumbai, India.

e-mail: kalpanasriraman@yahoo.com

Background: Minimal effective treatment reportedly
abolishes infectiousness of tuberculosis patients long
before sputum/culture conversion. Does treatment affect
host-pathogen interaction in the early stages remains
unclear. Hence the current study investigated initial
changes brought about by drugs in patient isolates when
infected in macrophages in vitro.

Methods: M. tuberculosis was isolated from sputum
samples of three drug sensitive (DS) and one drug re-
sistant (DR) TB patient recruited from private clinics in
Mumbai. The samples were collected before and after
first-line treatment initiation (first and third doses). Ad-
ditionally, five DS and one DR pre-treatment sample,
collected at diagnosis, were individually treated with
Rifampicin (Rif; 1ug/ml), Isoniazid (Inh; 0.1pg/ml) and
both drugs (Rif + Inh) for 24 hours, and compared with
untreated control. THP-1 derived macrophages were in-
fected with all isolates. Intracellular growth rate, mac-
rophage apoptosis, and TNFa levels were measured.
Results: Patient samples demonstrated a longer genera-
tion time in THP-1 macrophages (52.63h Vs. 32h) and
showed 7.3-fold (1.5-13.04) decline in TNFa levels post
one dose of treatment and 36.8-fold decline (1.5-72.18)
(p< 0.05) post three doses of treatment. The increase
in apoptotic activity - 1.6 fold (0.61-2.72) was observed
only after three doses. When individual drug effect was
compared in clinical isolates after 24h, Rif and Rif +
Inh treatment but not Inh alone showed longer genera-
tion time, decreased TNFa levels and increased apop-
tosis with respect to untreated control. DR Mtb from
patients or in vitro drug treatment did not show a simi-
lar pattern.

Conclusions: Initial doses of first-line drugs received by
patients may reduce the infectivity of Mtb by reducing
its ability to grow, and modulate macrophage response.
In vitro, a 24h treatment of clinical isolates corrobo-
rated the trend with Rif, but not with Inh, indicating
that Rifampicin may play a primary role in preventing
disease transmission from DS TB patients post minimal
effective treatment.

OA-03-320-31 In people with latent TB,
HIV-infection results in a cytotoxic and
dysregulated CD8+ T-cell infiltrate in the
bronchoalveolar compartment

B Xulu," D Muema,' A Schiff,2 T Basset,’

M Suleman,34 P Baijnath,34 K Nyamande,34

D Kwon,5¢ T Ndung'u,'7:8 E Wong, "9 'Africa Health
Research Institute, Laboratory, Durban, South Africa,
2Ragon Institute of MGH, MIT and Harvard, Department of
Pulmonology, Cambridge, MA, United States of America,
3Inkosi Albert Luthuli Central Hospital, Department of
Pulmonology, Durban, South Africa, 4Nelson R. Mandela
School of Medicine, University of KwaZulu-Natal,
Department of Pulmonology, Durban, South Africa,
5Ragon Institute of MGH, MIT and Harvard, Laboratory,
Cambridge, MA, United States of America, 6Massachusetts
General Hospital, Division of Infectious Diseases,
Cambridge, MA, United States of America, 7Ragon
Institute of MGH, MIT and Harvard, Division of Infectious
Diseases, Cambridge, MA, United States of America, 8HIV
Pathogenesis Program, Laboratory, Durban, South Africa,
9Massachusetts General Hospital, Division of Infectious
Diseases, Boston, MA, United States of America.

e-mail: bongiwe . xulu@ahri.org

Background: Mechanisms by which HIV causes in-
creased susceptibility to tuberculosis are incompletely
understood. Genome-wide transcriptomics may provide
novel insights into the impact of HIV-infection at the
lung’s mucosal surface.

Methods: Paired bronchoalveolar lavage (BAL) and pe-
ripheral blood mononuclear cells (PBMC) from 31 hu-
man participants with well-defined states of untreated
HIV and latent Mtb infection were subjected to differ-
ential cell count and phenotyped by flow cytometry. A
subset were stimulated and subjected to intra-cellular
protein staining for cytokines and cytolytic products.
Mann-Whitney tests were used for comparisons. Whole
BAL and PBMC pellets and FACS-sorted immune sub-
sets were subjected to mRNA isolation, RNAseq library
preparation and Illumina sequencing. Transcriptomic
data were analyzed for significantly differentially ex-
pressed genes (DEGs) and enrichment of gene ontology
(GO) pathways.

Results: HIV infection did not significantly alter the
differential cell counts of either whole BAL or PBMC.
In both compartments, HIV infection was associated
with CD4+ T cell depletion and CD8+ T cell expan-
sion. The large majority of HIV-induced DEGs were
compartment-specific (1307/1404, 93%). DEGs in the
HIV-infected peripheral blood were enriched for inter-
feron alpha/beta signaling (q = 8.04e-4) and in the BAL
for lymphocyte activation (q=2.14e-4), regulation of the
immune response (q=0.032), and cytolysis (q=0.029).
Higher expression of representative transcripts and
proteins, including INFG (IFN-g) GZMB (Granzyme
B) and PDCD1 (PD-1), on BAL CD8+ T cells was con-
firmed by cell-type specific transcriptional analysis and
flow cytometry.
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Conclusions: Transcriptomic and protein-level analysis
revealed that HIV induced a strong type 1 interferon re-
sponse in blood and an infiltration of cytolytic and dys-
regulated CD8+ T cells at the lung’s mucosal surface.
Tissue-specific effects of HIV infection, including the
impact of BAL CD8+ T cells on immune milieu and al-
veolar macrophage function, may provide novel targets
to improve TB immunity in people living with HIV.

OA-03-321-31 Immune activation and NAT2
genotype are independently associated with
BCL-2 gene expression in PBMCs of TB-HIV
patients

| Zentner,' S Ravimohan,2 C Modongo,3 N Zetola,*

J Pasipanodya,> S Srivastava,5 V Ivaturi,6 T Gumbo,5
G Bisson,” C Vinnard,' 'Rutgers University, Public Health
Research Institute, Newark, NJ, United States of America,
2Bristol-Myers Squibb, Immunology, Lawrenceville, NJ,
United States of America, 3University of Pennsylvania,
Perelman School of Medicine, Pennsylvania Botswana-
UPenn Partnership, Gaborone, Botswana, 4University of
Pennsylvania, Perelman School of Medicine, Radiation
Oncology, Philadelphia, PA, United States of America,
5Baylor University Medical Center, Center for Infectious
Diseases Research and Experimental Therapeutics, Baylor
Research Institute, Dallas, TX, United States of America,
6University of Maryland School of Pharmacy, Center for
Translational Medicine, Baltimore, MD, United States of
America, 7University of Pennsylvania, Perelman School of
Medicine, Medicine, Philadelphia, PA, United States of
America. e-mail: christopher.vinnard@njms.rutgers.edu

Background: Redox imbalance is one potential mecha-
nism of isoniazid toxicity. Tuberculosis (TB) patients
with slow NAT2 genotype have increased risk for
hepatotoxicity. The relationship between NAT2 geno-
type and other types of cellular toxicity are not well
understood. High levels of oxidative stress can trigger
intrinsic apoptosis leading to down-regulation of anti-
apoptotic BCL-2 proteins. We sought to determine the
relationship of NAT2 genotype and BCL-2 expression
in peripheral blood mononuclear cells (PBMCs) of
HIV/TB patients.

Methods: We conducted a prospective study of HIV/
TB patients in Botswana during first-line TB treatment,
obtaining blood samples before and after initiation of
ART. The gene expression of BCL-2 in PBMCs was
measured by real-time PCR relative to B-actin. NAT2
genotype was determined by whole exome sequencing,
and HIV-associated immune activation was defined as
the co-expression of CD38 and HLA-DR on CD8+ T
cells. In a linear mixed model framework, we evaluated
the independent associations of immune activation and
NAT?2 genotype on BCL-2 gene expression in PBMCs.
Results: PBMCs from 28 subjects were available for
analysis, including 17 pre- and 11 post-ART. Increasing
levels of immune activation were associated with great-
er BCL-2 downregulation among PBMCs (Figure). In a

linear mixed model analysis, with random effects at the
individual level, immune activation (p< 0.001)), NAT2
genotype (p=0.009), and receipt of ART (p=0.011) were
related to BCL-2 gene expression on PBMCs. Downreg-
ulation of BCL-2 (signifying pro-apoptosis) was great-
est among HIV/TB patients with slow NAT2 genotype
and high levels of immune activation, pre-ART initia-
tion.

Conclusions: Expression of BCL-2 in PBMCs is down-
regulated among HIV/TB patients with slow NAT2
genotype, consistent with pro-apoptotic effects. Further
work will examine the functional consequences of INH
and hydrazine metabolite exposures in immune cells.

Ralstive BCL.3 gens svpression

Parcant COB+ T galld co-scpradiing COXE and HLA-DR

[BCL-2 gene expression and CD8+ T cell immune
activation. Left panel: pre-ART; right panel: post-ART.]

OA-03-322-31 Delamanid primary resistance:
myth or reality?

J Jaffré, 2 W Sougakoff,’2 F Brossier,'2 A Aubry,:2

N Veziris,23 on behalf of the CNR MyRMA 'APHP,
Hopital Pitié-Salpétriere, Centre National de Référence
des Mycobactéries et de la Résistance des Mycobactéries
aux Antituberculeux, Paris, France, 2Sorbonne Université,
INSERM, U 1135, Centre d'Immunologie et des Maladies
Infectieuses, Paris, France, 3APHP, Hopitaux Universitaires
de I'Est Parisien, Département de Bactériologie, Paris,
France. e-mail: alexandra.aubry@sorbonne-universite.fr

Background: Delamanid (DLM) is the last marketed
antituberculous drug recommended for the treatment
of multidrug resistant tuberculosis (MDR TB). As illus-
trated by the bedaquiline, analyzing the prevalence of
primary resistance is crucial. Therefore, we aim at meas-
uring the prevalence of DLM resistance in M. tuberculo-
sis complex strains isolated from patients that have not
been previously treated by DLM.

Methods: DLM resistance was evaluated on M. tubercu-
losis complex clinical strains received at the French Na-
tional Reference Centre for Mycobacteria by phenotypic
or genotypic method. The phenotypic method was per-
formed on 113 strains by the proportion method in solid
medium (7H11) containing 0.06 pg/mL DLM (EUCAST
guidelines). The genotypic method was performed on
291 strains by whole genome sequencing (WGS) with
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a focus on Single Nucleotide Polymorphism (SNPs) de-
tected on the 5 genes involved in DLM resistance: ddn,
fgd1, fbiA, fbiB and fbiC.

Results: Among the 113 strains tested phenotypically
(108 M. tuberculosis, 3 M. africanum, 1 M. bovis, 1
M. bovis BCG), 4 (3,5%) were primarily resistant to
DLM and the average proportion of DLM resistant
mutants was 10 for susceptible strains. From the 291
available genomes, 182 harbored at least one SNP in one
of the 5 analyzed genes with a total of 208 SNPs de-
tected. Among them, 194 were silent mutations or line-
age markers. Among the 12 different non synonymous
SNPs, 1 were known to be involved in DLM resistance
(ddn-W88Stop; mutation detected in 2 different strains),
3 would not confer resistance (ddn-V148A, fbiC-T273A
and fbiC-W678G; the last mutation was detected in 2
different strains) and 8 were possibly involved in DLM
resistance (Table).

Conclusions: The prevalence of primary DLM resist-
ance among the M. tuberculosis complex strains is
alarmingly high (3,5% by phenotypic and genotypic
method) underlying the need to implement DLM sus-
ceptibility testing.

Number Mutations
of known to Mutations potentially Mutations not
be involved involved in DLM conferring DLM
mutated . . .
X in DLM resistance resistance
strains .
resistance
2 ddn-W88Stop
ddn-L109F, fgd1-27 T>G,
8 fbiA-D74E, fbiA-A199T,
fbiB-9 A>C, fbiB-A171S,
biC-32 A>G, fbiC-T850A
ddn-V148A,
4 fbiC-T273A,
fbiC-W678G

[Results of DLM genotypic susceptibility testing]

OA-03-323-31 Tuberculosis infection and
Inflammation among HIV-infected adults

in India

V Kulkarni,' S Sangle,2 A Chavan,' P Deshpande,’

| Marbaniang,' S Salvi,2 D Shere," N Gupte,'3

A Gupta,’3 V Mave, '3 'Byramjee-Jeejeebhoy Government
Medical College-Johns Hopkins University Clinical Research
Site, Clinical Trial Unit, Pune, India, 2Byramjee-Jeejeebhoy
Government Medical College, Medicine, Pune, India,
3Johns Hopkins University School of Medicine, Medicine,
Baltimore, MD, United States of America.

e-mail: vandanakulkarni_5@hotmail.com

Background: Tuberculosis (TB) disease in people living
with HIV (PLHIV) contributes to increased immune ac-
tivation however limited data are available on the impact
of TB infection (TBI) on immune activation. We sought
to assess the impact of TBI on soluble and inflammatory
biomarkers in PLHIV.

Methods: Antiretroviral therapy (ART)-naive and expe-
rienced PLHIV >18 years of age, without TB disease,
were enrolled from large public sector ART centre in
Pune, India. TBI was defined using QuantiFERON-TB
Gold In-Tube test (QFT-GIT) of >0.35 IU/ml. Inflam-
matory biomarkers IL-6, TNF-a, IL-10 and sCD163
were tested using multiplex immunoassays, sCD14 levels
by ELISA, D-dimer and C-reactive protein (hs-CRP) by
turbidimetric assay. Immune activation/ inflammation
was defined as marker value of highest quartile. The
effect of TBI inflammation was assessed using logistic
regression.

Results: Of 261 enrolled, 103 (39%) had TBI (QFT-GIT
1.71(IQR, 0.7-5.71); 35 (35%) were males, and 78(42%)
were on HAART (log viral load 1.60 (IQR, 1.60-1.78).
Overall, median CD4 count was 479 (IQR, 262-661)
cells/ul, and viral load was 44 (IQR, 40-4064) copies/ ml.
In multivariable analysis adjusted for age, sex, HAART,
CD4 count and viral load, TBI had more inflammation
than no TBI and was associated with two-fold increased
risk of elevated TNF-a levels (adjusted odds ratio (aOR,
2.04; 95% CI: 1.01 - 4.12, p=0.045) (Table 1). Further-
more, we found a trend for hs-CRP with TBI (aOR, 1.74;
0.96 - 3.14, p=0.07). All p-values were two-sided with
statistical significance evaluated at the 0.1alpha level.

Tabiel. Effect of Tuberculosis infection [T84) on inflammetory marers in KIV-infected individusls in indie.
tarkers L Owerall TEI Mo TBI | iR alR®
1955 Cl (5% C1}

IL-6 [ptmiL)
Median, I0R 197 | 183(078- | 193 (076~ | 183{D78-

A4.74) 5.02) 4.74)
Q3 148(75%) 56 (75%| 92 [75%) Refererce Reference
=03 49 |25%) 15 (25%| 30{25%) | 1.04(0.54-2.02) | 105053 -2.10
THF-alpha [pg/mL) |
sAedisn, 1OR 182 | 1850047~ | 312 (047~ | 157 (047

4.35) 583 401)
=03 137 [75%) 45 (6E%] 91 [BO%E) Reference Referance
=03 45 [25%) 23 (32%| 23120%) | 1.B9(096-375 | X04{1.01-4.12}
IL-10 [pesmL} |
Median, IGR 204 | 261(144- | 220(138— | 309(163-

455) ERLY) SEL
<03 151 (75%) BE {=0s| 85 [71%) Reference Aeference
=03 50 [25%) 16 {208} 34 [20%) 0.61{0.31-1.18) | 0.63 {0.31 —1.24}
sCO14 {ng/rL) |
tedian, QR 260 [BI19(F455—|B362(6976 | S0E5(6100-

13380 112638} 13287)
<03 185 [75%) 78 (TEN| 117 [15%) Reference Aeference
> az | 65|25%) 35(24%| | #0j2s%) | 0.94(053-167) | 0.96{0.54-171
sLOL63 (pefml)
Median, IQR 248 |2167(1451-|'1900(1324 - 2362 (1665 -

2495) az83) 2500
=03 1BB[75%) TH(Te%| 105(73%) Refzrence Aeferance
=03 52 |25%) 21 {2u%) #1jz7%) | 073(0s0-132) | 0B0{D42-152)
D-Dimer (ugfmi) I
Median, 100 261 | D24{016- | 232015 037 (017

0.41) 0.42) 0.41)
<03 187 [75%) T {75%| 120([765%) Reference Aeference
> & [25%) 26 (25%] 3gi2e%) | 107(0s0-180) | 134|067 -2.71)
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0.47) 057} 0.33)
=03 157 [75%) 125(79%) Reference Reference
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ulR= unadjusted odds retio, Cl=co
* adjusted for age, sex, HAART, it
TF The selected inflammetory biomarkers have shown contributionin prediction to progression of AIDS and mortality,
manocyte activation and severity of MTh infaction

[Effect on Tuberculosis Infection(TBI) on inflammatory
markers in HIV -infected individuals in India]

Conclusions: Pro -inflammatory markers, TNF-a and
hs-CRP levels were elevated in HIV-infected individuals
with TBI, suggesting the presence of persistent, low-
grade inflammatory state likely due to low level of TB
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pathogen replication. Future studies should address the
need for anti-inflammatory agents- in addition to TBI
prophylaxis- to suppress immune activation, known to
be associated with suboptimal response to ART.

OA-04-D3 Addressing the lung health
emergency in adults and children: from
epidemiology to intervention

OA-04-324-31 The prevalence and
attributable health burden of chronic
respiratory diseases, 1990-2017: a systematic
analysis from the Global Burden of Disease
Study 2017

P Kendrick," V Gupta,' J Soriano,2 GBD 2017 Chronic
Respiratory Disease Collaborators 'University of
Washington, Global Health, Seattle, WA, United States of
America, 2Hospital Universitario La Princesa, Pneumology,
Madrid, Spain. e-mail: parkesk@uw.edu

Background: A systematic summary on the global bur-
den of chronic respiratory diseases (CRDs) and their
trends over time is not yet available. In this study, we
characterize the burden of CRDs globally, highlighting
geographic and time trends from 1990 to 2017.
Methods: Using data from the Global Burden of Dis-
eases, Injuries, and Risk Factors Study (GBD) 2017,
we estimate prevalence and attributable morbidity and
mortality from CRDs through an analysis of deaths,
disability-adjusted life-years (DALYs), and years of life
lost (YLLs) over the same period. Specific diseases ana-
lyzed as a CRD include: chronic obstructive pulmonary
disease (COPD), asthma, interstitial lung diseases and
pulmonary sarcoidosis, and pneumoconiosis.

Results: The geographical distribution of CRD preva-
lence demonstrated wide variability across GBD super
regions, with the highest prevalence observed across
both genders in the high-income region, while the low-
est prevalence was observed in Latin America. The age
and sex-specific prevalence of each CRD in 2017 was
also highly variable. Deaths due to CRDs increased by
17.77 % between 1990 and 2017, while DALY's increased
by 13.33%. The majority of CRD-attributable DALY's
and deaths were due to COPD across both sexes. In re-
gional analysis, mortality rates from CRDs are greatest
in South Asia and lowest in Sub-Saharan Africa, also
across both sexes. Notably, though absolute prevalence
is lower in the South Asia region, attributable years of
life lost (YLLs) from CRDs across the subcontinent are
overwhelmingly the highest worldwide.

Conclusions: Our study reveals that chronic respiratory
diseases remain a leading and growing cause of death
and disability worldwide. The greater share of YLLs

observed in South Asia versus the High-income region
suggests that premature mortality from CRD is highest
in regions with less-resourced health systems on a per-
capita basis.

OA-04-326-31 Pulmonary function testing
and predictive equations in adult population
in Maputo, Mozambique

O lvanova,' C Khosa,? A Bakuli," E Sathoff, N Bhat,2
M Hoelscher,’ A Rachow,’ "Medical Centre of the
University of Munich (LMU), Division of Infectious
Diseases and Tropical Medicine, Munich, Germany,
2Ministry of Health, Instituto Nacional de Saude (INS),
Maputo, Mozambique.

e-mail: olena.ivanova@Irz.uni-muenchen.de

Background: The increased use of pulmonary function
testing in research as well as in diagnosing and manag-
ing of lung diseases has led to the need for locally de-
rived reference equations in African settings. These local
data are important for interpreting pulmonary function
test results and deciding on the management strategies
of respiratory diseases.

This study aimed at establishing lung function values
and predictive equations for adult population living in
Maputo, Mozambique.

Methods: We applied a cross-sectional design. Eligi-
ble participants who provided informed consent have
undergone anthropometric measurements, e.g. height,
weight, answered questionnaire with demographic and
behavioural components, and performed lung function
testing using hand-hold spirometer. Data were double-
entered, coded and analysed using descriptive statistics
and logistic regression to develop predictive equations.
Results: A total of 212 males and females took part in
the study. From them, a total of 155 participants had
usable spirometry results, after rigorous quality control
procedures were employed. Mean age of participants
was 35.2 (18.46, 65.58) with 63 males and 92 females.
Mean FVC in litres was 3.28 (1.86, 5.26) and mean FEV1
in litres was 2.71 (1.45, 4.67). We constructed the predic-
tive Mozambican equations and compared them to the
South African and GLI equations. The South African
and GLI equations overestimate the spirometry values
for the given sex, age and height in our studied popula-
tion.

Conclusions: To our knowledge, this was a first study
to obtain local population spirometric equations in Ma-
puto, Mozambique and compare them to other widely-
used standards such as GLI and South African equa-
tions. The established equations and references will be
used in the analysis of the TB Sequel Project spirometry
data.
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OA-04-327-31 Clinical features and treatment
outcomes of Mycobacterium chimaera lung
disease

J-Y Chien," L-C Chen,' P-R Hsueh,2 'National Taiwan
University Hospital, Internal Medicine, Taipei, Taiwan,
2National Taiwan University Hospital, Laboratory Medicine,
Taipei, Taiwan. e-mail: jychien@ntu.edu.tw

Background: Mycobacterium chimaera is a new species
of the Mycobacterium avium complex (MAC) that was
identified using modern gene sequencing analysis. We
investigated the clinical features, antimicrobial suscepti-
bilities, and treatment outcomes of lung disease caused
by M. chimaera.

Methods: This study was conducted in a medical center
from December 2012 to July 2015. Patients who fulfilled
the 2007 American Thoracic Society and the Infectious
Diseases Society of America diagnostic criteria for non-
tuberculous mycobacterial lung disease were enrolled
in the study. M. chimaera isolates were identified based
on the findings of sequencing of rpoB gene, the internal
transcribed spacer region of the 16S-23S rRNA gene,
and the heat-shock protein 65 gene (hsp65). Minimum
inhibitory concentrations (MICs) of 13 antimicrobial
agents against M. chimaera isolates causing lung disease
were determined.

Results: During the study period, 158 patients with
MAC lung disease were identified, and 17.7% (28/158)
of the patients had lung disease caused by M. chimae-
ra. Among these patients, 17 (60.7%) were female, and
their median age was 72.5 (40-100) years. All M. chimae-
ra isolates were susceptible to clarithromycin and rifabu-
tin, but only 10 (35.7%) were susceptible to amikacin.
Of the nine patients who received macrolide-based regi-
mens, more achieved radiographic resolution than those
treated with non-macrolide-based regimens (66.7% vs
15.8%, P =.013), and they tended to have better survival
(P =.10).

Conclusions: A substantial portion (17.7%) of MAC
lung disease cases were caused by M. chimaera, and
treatment with macrolide-based regimens resulted in
better clinical outcomes.

OA-04-328-31 Access to healthcare for
patients with chronic lung disease is
sub-optimal in sub-Saharan Africa: findings
from a health systems analysis in Sudan and
Tanzania

U Egere,’ E Shayo,2 S Mpagama,3 NE Ntinginya,*

H Ibrahim,> A Elsony,> B Squire,® R Tolhurst,!

M Taegtmeyer,! 'Liverpool School of Tropical Medicine,
International Public Health, Liverpool, United Kingdom,
2National Institute for Medical Research, Policy Analysis
and Advocacy, Dar es Salaam, Tanzania, United Rep.,
3Kibong'oto Infectious Diseases Hospital, Infectious
Diseases, Kilimanjaro, Tanzania, United Rep., 4National
Institute for Medical Research (NIMR), Tuberculosis

and Emerging Diseases, Mbeya, Tanzania, United Rep.,
SEpidemiological Laboratory (Epi-Lab) for Public Health
and Research, Epidemiology, Khartoum, Sudan, éLiverpool
School of Tropical Medicine, Clinical Sciences, Liverpool,
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Background: Chronic lung diseases (CLD) are responsi-
ble for over 4 million deaths per year globally, yet they
are not prioritized in low- and middle-income countries
where their impact is greatest. In these countries, the
health systems are largely under-resourced and there
is a disproportionate focus on single disease “vertical”
health programs. As a result, potential CLD patients
with chronic cough investigated within the TB platform
are lost in the cascade of care if they are TB negative,
and therefore fail to access appropriate health services.
There is therefore limited visibility of the burden of
chronic lung disease.

We aimed at generating evidence to inform develop-
ment of integrated lung health services in Sudan and
Tanzania by exploring perspectives of Health systems
and community stakeholders and assessing readiness of
health facilities for CLD services.

Methods: We used a mixed-methods, four-phased, ac-
tion research design, that involved ministry of health of-
ficials early on. Qualitative key informant interviews, in-
depth interviews and focus group discussions explored
perceptions, experiences, expectations and priorities of
stakeholders at all levels of the health system and the
community. Complementary quantitative assessment of
health system readiness characterized existing care plat-
forms and infrastructure.

Results: Overall, CLD was poorly recognized among
informants and the health systems response was inade-
quate. Human resource capacity was limited, data man-
agement was inadequate, and diagnostic equipment and
drugs for management of CLD were lacking at all levels
of the health system.

Respondents accepted integration of CLD services into
existing health services as a potential intervention but
identified limited funding and lack of training as bar-
riers.

Conclusions: There are health system gaps in provi-
sion of CLD services in Tanzania and Sudan which, in
turn, may negatively impact effectiveness of TB servic-
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es. These findings provide a strong basis for addressing
identified challenges of CLD integration into health sys-
tems in these settings.

OA-04-329-31 Improving childhood
pneumonia case management by patent
medicine vendors (PMVs) through an
integrated community case management
(iCCM) approach

O Onuoha,' J Anyanti,2 'Society for Family Health (SFH),
Programmes, Lugbe, Nigeria, 2Society for Family Health
(SFH), Programmes, Abuja, Nigeria.

e-mail: oonuoha@sfhnigeria.org

Background and challenges to implementation: To de-
termine whether improving competency of PMVs to
deliver quality case management of common childhood
illnesses through training and routine supervision could
lead to improved health outcomes in two local govern-
ment areas (LGAs) in Ebonyi State, without the use of
subsidies for medications. Malaria, diarrhea, and pneu-
monia are leading causes of child deaths accounting for
14%,15%, and 10% of deaths respectively. 2013 Nigeria
Demographic Health Survey (DHS), indicates just 37 %
of children with pneumonia received antibiotics, 34%
with diarrhea received ORS, 2% received zinc and 18%
with malaria received an ACT.

Intervention or response: The intervention targeted
PMVs already utilized by the community. 325 PMVs
were enlisted but only 295 met all eligibility criteria
and were trained, mentored and supervised to conduct
community case management and follow up on children
managed. Case management lasted 9 months in the two
LGAs - Ikwo and Onicha.

Results and lessons learnt: In 9 months, 26,847 cases
were treated across three illness areas with any one child
showing symptoms for up to three illnesses. Propor-
tion of PMVs who know the best method to diagnose
pneumonia at endline was 80% in intervention LGA and
13% in control LGA. 63% of PMVs at endline in in-
tervention LGAs correctly identified amoxicillin and the
dosing instructions as the recommended treatment for
pneumonia as compared to both the intervention arm at
baseline (< 1%) and the control arm at endline (11%).
Proportion of PMVs who could correctly identify all
three recommended treatments at endline was 88% in
intervention LGAs compared to 2% at baseline, while
it was only 15% in the control LGA at endline. PMVs
followed up with 22,515 cases- an estimated 85% of
treated cases. 22,317 cases (99%) of cases followed-up
recovered, 178 (0.8%) were referred, and 20 (0.1%) died.
Conclusions and key recommendations: Evaluation
demonstrated PMVs increased knowledge of childhood
case management following training and supervision.

OA-04-330-31 Household air pollution
exposure is associated with alterations
of the upper respiratory microbiome

SM Patel,’ RR Young,2 M Vincent Allende,3

S Boiditswe,* KA Feemster,56 T Arscott-Mills,45.6

SS Shah,” CK Cunningham,? PC Seed,3 MS Kelly,24
Duke University, Division of Pulmonary, Allergy, and
Critical Care Medicine, Durham, NC, United States of
America, 2Duke University, Division of Pediatric Infectious
Diseases, Durham, NC, United States of America, 3Ann

& Robert H. Lurie Children’s Hospital, Divison of Pediatric
Infectious Diseases, Chicago, IL, United States of America,
4Botswana - University of Pennsylvania Partnership, N/A,
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Background: Nasopharyngeal colonization precedes
pneumonia caused by Streptococcus pneumoniae and
other bacterial respiratory pathogens. The nasopharyn-
geal microbiome may serve as a barrier to colonization
and invasion by such pathogens. In particular, certain
Corynebacterium species inhibit growth of Strepto-
coccus pneumoniae and can eradicate Staphylococcus
aureus nasopharyngeal carriage. We sought to identify
factors that affect the abundance of Corynebacterium
within the upper respiratory microbiome of infants.
Methods: We conducted a prospective cohort study of
mother-infant dyads in Gaborone, Botswana. We en-
rolled subjects within 72 hours of delivery and followed
them every 1-2 months until the infant was 12 months
of age. We collected nasopharyngeal swabs at each
visit and sequenced the V4 region of the bacterial 16S
ribosomal RNA gene to characterize the microbiome.
We used mixed effect longitudinal models to identify
factors predictive of changes in relative abundance of
Corynebacterium. We included age, sex, breastfeeding,
maternal HIV infection, low-birth-weight status, sea-
son, household use of solid fuels, antibiotic exposures,
and Corynebacterium relative abundance at the previ-
ous time point in the adjusted model.

Results: Of 75 mother-infant dyads analyzed to date,
11% were low birth weight (< 2500g), 65% lived in
homes using wood for cooking or heating, and 32% were
HIV-exposed, uninfected. Exposure to wood smoke (P =
0.01) and receipt of antibiotics (P = 0.01) were associat-
ed with a lower relative abundance of Corynebacterium
in the nasopharyngeal microbiome over time

(Table 1).

Conclusions: Wood smoke exposure is associated with a
decreased relative abundance of Corynebacterium spe-
cies within the nasopharyngeal microbiome. Given the
importance of Corynebacterium species for resistance
to colonization by bacterial respiratory pathogens, this
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suggests that household air pollution exposure may in-
crease pneumonia risk in part through alteration of the
nasopharyngeal microbiome. Further research is needed
to evaluate the impact of air pollutants on respiratory
microbiome composition and pathogen colonization.

Breastfeeding 0.08 (0.03,0.14)  0.003

-0.03(-0.07,0.01)  0.10

0.04(-0.01,0.09) 0.7
-0.03(-0.07,001) 023

Univariable Multivariable
Predictor Mea(ng?;fegla)nce* P Mea(n%Di/Zfeétla)nce* P

Female sex 0.01(-0.03,0.05)  0.51 0.02(-0.02,0.06)  0.28
Low birth weight -0.05(-0.12,0.01) 030  -0.05(-0.12,0.01)  0.14
Maternal HIV infection 0.02(-0.02,0.06) 0.37  -0.01(-0.06,0.05) 0.75
Wood smoke exposure  -0.05 (-0.09,-0.01)  0.01  -0.05(-0.10,-0.01)  0.01
Antibiotic exposure  -0.06 (-0.10,-0.01)  0.02  -0.06 (-0.10,-0.01)  0.01

( (+

( (-

Rainy season

*Refers to the change in the relative abundance of Corynebacterium over the entire
follow-up period in exposed subjects compared to unexposed subjects.

[Table 1. Associations between clinical factors and the
relative abundance of Corynebacterium within the
upper respiratory microbiome of infants]

OA-04-331-31 Evaluation of a public health
programme for chronic airway diseases as
compared with the existing care in primary
health centres, South Kerala, India
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Thiruvananthapuram, India.

e-mail: soumyagopakumar83@gmail.com

Background: Kerala, a state in south India, is the first
state in India to implement a public health programme
called SWAAS (Step Wise Approach to Airway diseas-
eS) to address Chronic Obstructive Pulmonary Disease
-COPD and asthma. The present study aimed to evalu-
ate the SWAAS programme, to determine whether there
is a difference in treatment plan and characteristics of
patients with obstructive airway diseases in PHCs im-
plementing SWAAS as compared to those not imple-
menting and providing usual care.

Methods: A cross sectional study was conducted among
patients with COPD and asthma getting treatment from
PHCs implementing SWAAS and not implementing
during October 2018 to February 2018. The required
number of study subjects from each PHC implement-
ing SWAAS was selected using simple random sampling.
The PHCs in the comparator group of FHC were ran-

domly selected and study subjects recruited from the
outpatient clinic. Analysis included proportions, Chi
square test and Odds ratio with 95% confidence inter-
val.

Results: A total of 97 patients from SWAAS and 85
patients from PHC were studied. Spiromerty was used
for the diagnosis in 98 % of the COPD and 100 % of
the asthma patients in the SWAAS PHCs. In the PHCs
23% of COPD and 25% of asthma patients underwent
spirometry. Among patients on treatment (n-113), guide-
line appropriate management was present in 54 (47.7%
(95 % CI 38.3 - 57.4)). A higher number of patients in
SWAAS PHCs were managed as per standard guidelines
than in the comparator PHCs. The proportion of pa-
tients who had to buy inhaled medicines on their own
reduced from 46 % before the SWAAS clinic was started
to 9 % after the starting of clinic, while it was 15 % for
those getting treated in the PHCs.

Conclusions: The number of visits for injections and
nebulisations was reduced significantly in the SWAAS
PHCs than PHCs.

OA-05-A3 TB tests for TRIAGE and
MONITORING

OA-05-332-31 Tuberculosis detection in chest
X-rays: the effects of image preprocessing on
deep learning classifier performance

K Kantipudi,' Z Yaniv," 'National Institutes of Health,

NIAID/OCICB/BCBB, Bethesda, MD, United States of
America. e-mail: karthik.kantipudi@nih.gov

Background: A variety of convolutional neural network
(CNN), deep learning, models for classifying whether
chest X-rays (CXR) contain tuberculosis have been
published. Image inputs to these classification models
usually undergo intensity modifications with the intent
of enhancing contrast, potentially leading to improved
performance. These modifications include non-linear
intensity mappings such as sigmoid and linear mapping
within a sub-range of the intensities (window-leveling),
and most commonly histogram equalization. We evalu-
ate the effect of intensity modifications on the perfor-
mance of three pre-trained CNN architectures.

Methods: We apply a transfer learning approach with
the following pretrained CNNs: VGG16, Xception, and
NASNet mobile. All networks are trained using a bal-
anced dataset of 2312 CXRs, with intensity values in
[0,4095]. Data was divided into 1618 images for train-
ing, 347 for validation, and 347 for testing. All images
were resized to the common image size used by these
CNNs, 224x224. Each pretrained CNN was truncated
prior to their best performing layers and four new layers:
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pooling, two fully connected and dropout layers were
appended. Each network was trained using five image
sets as follows: (1) no intensity modification; (2) win-
dow-leveling that accounts for outlying intensity values
by using (2a) an interval of [0.08,0.92] of the histogram
values and (2b) an interval of [Q1-1.5IQR,Q3+1.5IQR]
where Q1 and Q3 are the first and third quartiles and
IQR=Q3-Q1; (3) sigmoid mapping; and (4) histogram
equalization.

Results: Accuracy of all networks was stable or im-
proved by intensity modifications with the best results
obtained for sigmoid mapping. Accuracy results for no
(sigmoid) modifications were: VGG16 92.2 (92.2)%;
Xception 87.9 (91.0)%; NASNet 65.9 (88.1)%. See Ta-
ble 1 for corresponding area under curve results.
Conclusions: Intensity modifications have a measurable
effect on the performance of deep learning models with
sigmoid mapping leading to the most improvement for
the models evaluated in this study.

No Modification Best (sigmoid)
VGG16 0.955 0.971
Xception 0.936 0.962
NASNet 0.706 0.923

[Table 1. Area Under Curve results when using original
intensity values and the best AUC corresponding to
sigmoid intensity mapping.]

OA-05-333-31 Development and validation
of a novel, fast and low-cost point-of-care
triage test for tuberculosis
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Background: According to High Priority Target Product
Profile published by the WHO in 2014, there is a high
priority need for a point-of-care triage test which should
be a simple, low-cost test that can be used by first-con-
tact health care providers to rule out Tuberculosis cases
and identify those who need further testing. Serological
tests could be suitable for use at the point of care be-
cause they have less intensive laboratory requirements.

Methods: A new triage test for Tuberculosis was devel-
oped using heat resistant chimeric recombinant proteins
capable of binding three biomarkers in whole blood
samples. These proteins are printed in paper microflu-
idic devices which generates a visual reaction in patients

with active Tuberculosis. The result of the test is evalu-
ated in a smartphone application which runs an image
analysis process and an artificial intelligence algorithm.
This technology has been tested in three validation pro-
tocols: first, in a clinical validation in the Tijuana region
in Mexico with a 225 patient cohort. A second study
was run by the Instituto Nacional de Ciencias Medicas
y Nutricion Salvador Zubiran (INCMNSZ) in Mexico
City with a sera bank of 96 patients previously diag-
nosed. A third study was run in Zambia by PATH on a
595 patient cohort.

Results: In the first validation study in Baja California,
results shown a pooled sensitivity of 98.3% and a speci-
ficity of 92.7%. In the INCMNSZ study results shown
a pooled sensitivity of 96% and a specificity of 93%.
Results from the Zambia study are still in process to this
date and will be presented during the session.
Conclusions: Current results shown a sensitivity and
specificity levels above those specified as optimal in the
WHO's 2014 TPP. This test represents a promissory tri-
age technology to optimize case detection at community
level and above with lower costs for Tuberculosis pro-
grammes.

OA-05-334-31 Optimising parsimonious
gene signatures defining the spectrum of
tuberculosis infection

WE Johnson,' S Knudsen,2 N Hochberg,2 N Joseph,3
G Roy,4 S Sarkar,4 ) Ellner,> P Salgame,5 'Boston
University, Computational Biomedicine, Boston, MA,
United States of America, 2Boston Medical Center,
Division of Infectious Disease, Boston, MA, United States
of America, 3Jawaharlal Institute of Postgraduate Medical
Education and Research, Department of Microbiology,
Pondicherry, India, 4Jawaharlal Institute of Postgraduate
Medical Education and Research, Department of Preventive
and Social Medicine, Pondicherry, India, SRutgers
University, Center for Emerging Pathogens, Newark, NJ,
United States of America. e-mail: wej@bu.edu

Background: Blood-based gene expression signatures
have been developed to predict TB-related outcomes
such as including distinguishing between disease and
controls, predicting progression to disease, and moni-
toring treatment resposne. These have been developed
using multiple technologies (microarray, RNA-sequenc-
ing, rt-PCR) and using a diverse set of computational
and machine learning prediction algorithms. These ex-
isting signatures have variable performance across dif-
ferent conditions including comorbidities such as dia-
betes, malnutrition, and pregnancy. However, there has
not previously been a comprehensive evaluation, a single
resource of compiled signatures, or a uniform platform
for profiling multiple signatures or algorithms at the
same time in the same patients.

Methods: Here we present a customized 107 gene Na-
nostring panel and computational/analytics platform
[PTB107 profiler] that includes genes from 10 existing
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TB disease and risk of progression to disease signatures.
We have profiled whole blood-derived RNA from 100
patients with TB, 80 LTBI individuals without comor-
bidities, and 120 additional LTBI with comorbidities in-
cluding malnutrition, pregnancy, alcoholism, diabetes,
and parasites.

Results: Individual gene signatures produce AUCs as
high as 0.895 (0.850, 0.937) in selected subsets of the pa-
tients, and the full panel of genes discriminates TB and
LTBI with an AUC of 0.899 (0.852, 0.934). We will also
present efforts to develop parsimonious Nanostring-
based signatures that will segregate infected individuals
into those with high risk of progression to TB disease
and those with incipient, subclinical or active disease for
appropriate targeted therapy.

Conclusions: We develop and present the PTB107 profil-
er, a Nanostring panel and computational platform for
efficiently profiling multiple TB-related pathways simul-
taneously. The results show promise that the PTB107
profiler can be used to efficiently profile TB outcomes in
an efficient way. Importantly, instruments are currently
in development to translate nCounter technology to the
point-of-care stage.

OA-05-335-31 Variability of interferon
gamma release assay over six months of
anti-tubercular therapy in children

A Mukherjee,' S Saini," A Tripathi,’ V Singh,?2

H Grewal,3 R Lodha,! SK Kabra,! 'All India Institute
of Medical Sciences, Pediatrics, New Delhi, India, 2Lady
Hardinge Medical College, Pediatrics, New Delhi, India,
3University of Bergen, Microbiology and Global Health,
Bergen, Norway. e-mail: aparna.sinha.deb@gmail.com

Background: The changes in levels of interferon gam-
ma as measured by the interferon gamma release assay
(IGRA) with treatment of tuberculosis can give us some
insight into the immune status of the patient against
Mycobacterium tuberculosis. Our objective was to
study the changes in Quantiferon (QFT) positivity over
six months of anti-tubercular therapy (ATT) in children
with intrathoracic tuberculosis.

Methods: As part of a randomized controlled trial to
study the effect of micronutrients as an adjunctive thera-
py in children with intrathoracic tuberculosis, QFT and
tuberculin skin testing (TST) was performed at baseline,
2 month and 6 months of ATT. Kappa statistic was cal-
culated to check the agreement between two tests.
Results: A total of 336 children [mean (SD) age: 106.9
(43.7) months; girls: 55.4%] were enrolled. At base-
line, 93.7% and 82.4% were TST and QFT positive,
respectively; kappa = 0.14. At the end of six months of
therapy, 92.3 % and 63.1% of children were TST and
QFT positive, respectively; kappa=0.05. There were 87
(out of 227 positive tests, 37.4%) children whose QFT
changed from positive to negative at the end of 6 months
of treatment; in 22 children a negative QFT response (of
59 negative results, 37.3%) converted to positive at 6

months and for 190 children there was no change. There
was significant quantitative fall in median (IQR) inter-
feron gamma levels- baseline: 6.63 (1.39,10) 1U/mL, 2
months: 2.59 (0.55, 10) IU/mL and 6 months: 0.87 (0.29,
2.54) IU/mL.

Conclusions: There is considerable variability in QFT
results after anti-tubercular therapy. A sizeable propor-
tion of the children became negative on QFT after ATT.
Studies with longer post-therapy follow-up period are
required to observe the difference in course and prob-
ability of relapse in children in whom QFT remained
positive and those in whom QFT reverted to negative.

0OA-05-336-31 Successful molecular detection
of trans-renal DNA in urine: new tool for
treatment response monitoring?

MF Franke,' R Holmberg,2 R Calderon,? A Mesman,'
J Coit," M Soto,* M Murray,' M Mendoza,5 L Lecca,b
N Pollock,” "Harvard Medical School, Global Health &
Social Medicine, Boston, MA, United States of America,
2Akonni Biosystems, Diagnostics, Frederick, MD,
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Peru, Field, Lima, Peru, 6Socios en Salud Sucursal Perd,
Management, Lima, Peru, 7Boston Children’s Hospital,
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Background: Transrenal Mycobacterium tuberculosis
(Mtb) DNA has been detected in the urine of patients
with active tuberculosis (TB); however, sensitivity
has been variable, and factors influencing detection
are unknown. Among adults with TB, we examined
within-person changes in cell-free DNA during the first
week of TB treatment. We hypothesized that a greater
quantity of DNA would be excreted following treatment
initiation, relative to pre-treatment samples, due to
increased treatment-related Mtb cell death.

Methods: We analyzed trios of urine samples from 31
HIV-negative adults with culture-confirmed pulmonary
TB (23 smear-positive, 8§ smear-negative) in Lima, Peru.
Samples were collected prior to and four and seven days
following treatment initiation. Single urine samples
were collected from 10 control patients in whom TB had
been ruled out. EDTA was added to urine samples upon
collection to prevent DNA degradation. We extracted
DNA from 20mL of urine using a positively charged
resin followed by spin column purification, optimized to
isolate short fragments. The extracted Mtb DNA was
amplified using a 45 base 1S6110 target. We conducted
paired statistical tests to examine changes in PCR cycle
threshold (Ct) values at days four and seven, relative to
baseline.

Results: Median Ct values were 34.25, 33.24, and 33.01
for pre-treatment, 4-day, and 7-day samples, respectively
(Figure 1). Corresponding median fluorescence values
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were 4.20, 6.88, and 6.38, respectively. Within-person
changes in Ct value were -0.135 and -0.405 at days
four and seven (paired-test p-values=0.13 and 0.02,
respectively). We found no evidence of Mtb DNA in the
samples from ten controls.

Conclusions: We observed increased Mtb DNA detection
following treatment initiation, suggesting increased
shedding of DNA over time. Changes in cell-free TB
DNA may be an indicator of early treatment response.
These findings should be reproduced in a larger cohort,
including stratified analyses based on smear and HIV
status.

Pre treatenemt d-days of tn 7-days of i

[Figure 1. Decreases in cycle threshold (CT) values and
increasing fluorescence values in 31 adults during the
first week of TB treatment, relative to pre-treatment
samples, suggest increased shedding of trDNA in the
early days of TB treatment (p-value testing for within-
person change: 0.13 and 0.02 for CP change at days

4 and 7, respectively; 0.04 and 0.02 for fluorescence
change at days 4 and 7 respectively.)]

OA-05-337-31 Association between long
non-coding RNAs (IncRNAs) of the MAPK
signal pathway and pulmonary tuberculosis

Y Li," H Song,' L Zhu," "Jiangsu Provincial Center for
Disease Prevention and Control, Department of Chronic
Communicable Disease, Nanjing, China.

e-mail: liyan.nju@163.com

Background: Tuberculosis (TB) still a major threat for
human health. The MAPK signal pathway plays an im-
portant role in the immune response of Mycobacterium
Tuberculosis after infection. Furthermore,increasing
evidence suggests that IncRNAs have multiple impor-
tant roles in immune responses. However, their roles in
response to TB infection remain to be elucidated.

Methods: LncRNAs expression profiles were analyzed
by microarray in paired pathogenic positive TB pa-
tients and noninfectious healthy control models(Hco).
GO and KEGG biological pathway analysis of the dif-
ferentially expressed IncRNAs was applied to research
the potential functions and pathways related to the
pathogenesis of TB, and to screen specific IncRNAs
of the MAPK signal pathway associated with TB pa-
tients. Real-time PCR (qQRT-PCR) was used to validate

the selected specific IncRNAs in TB patients and latent
infections(L'TBI). Western-blotting (WB) was used to
detect the expression of proteins in the MAPK pathway
among different groups.

Results: Our results revealed that many IncRNAs in the
MAPK signal pathways were differentially expressed in
TB patients. Furthermore, ten IncRNAs were selected and
examined in TB patients and latent infections, followed
by gRT-PCR evaluation. We found LINC02502:7,
NR_103718.1, NR_027335.2, NONHSAT129417,
TCONS_00023421 and NONHSAT016311 down-
regulatedsignificantlyin TBpatientsandlatentinfections;
whereas NONHSAT055923, NONHSAT081163,
NONHSAT 113004 and NONHSAT 098107 up-regulated
significantly in TB patients and latent infections.

WB results proved proteins pJUK, C-JUN and C-FOS
significantly increased in the LTBI and TB patient
groups, while pERKS and p53 increased in the TB patient
group only. Finally, these ten IncRNAs were identified
as novel candidate molecular markers for Tuberculosis
infection diagnosis.

Conclusions: We reveal a new insight into the
mechanisms of the TB infection and TB patients, and
also suggest that the ten-MAPK pathway-IncRNAs
signature is a new biomarker for early diagnosis and a
potential target for treatment of Tuberculosis.
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[Study of IncRNA expression in MAPK Signal Pathway
of Tuberculosis]
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OA-05-338-31 Developing a blood-based
active TB diagnostic using multiplexed
microbeads with flow cytometry
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Sciences, Lahore, Pakistan, 5BD Biosciences, Scientific
Affairs, San Jose, CA, United States of America, 6BD
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e-mail: scott_bornheimer@bd.com

Background: Blood-based diagnosis of active TB could
enable wider implementation of TB diagnostics and
screening programs in resource limited settings as blood
is easier to obtain than sputum and readily available in
many settings. There is an urgent need to improve upon
the low sensitivity of sputum smear microscopy and
chest x-ray, the delay in culture results, and the cost of
molecular methods. We are investigating a blood-based
test of patient-specific immune responses to TB anti-
gens. Previous testing led to selection of ~10 TB anti-
gens providing ~90% sensitivity and ~95% specificity.
We translated this method to a quantitative multiplex
immunoassay based on commercialized cytometric bead
array flow cytometry technology from BD.

Methods: A series of microbeads have been coated with
components of specific TB surface proteins. Antibodies
in plasma from TB-infected patients bind to one or more
of these proteins and a fluorescent secondary antibody
binds to human IgG. The bead fluorescence intensities
are then measured by flow cytometry in a 96-well plate
format. The method is designed to process ~180 sam-
ples/day and was tested with 90 TB positive specimens
(all culture positive, 73 sputum smear positive and 17
negative) and 90 negative specimens.

Results: TB-positive intensity thresholds were set using
a subset of TB negative specimens and the remaining
specimens (excluding one unevaluable specimen) were
used to assess specificity (91%, std error 3%) and sensi-
tivity (91%, std error 3%). A subset of TB positive spec-
imens was run 3 times over 4 months to test reproduc-
ibility, yielding consistent fluorescent signal intensities
and identical positive/negative results for each antigen.
Conclusions: These data demonstrate feasibility of
blood-based TB testing using available flow cytometry
technology. Data are being accumulated on additional
populations, including non-pulmonary TB, pediatric,
and other negative controls. The test is configured in a
laboratory format but may be adapted to point of care.

OA-06-C10 Mycobacterial genotype and
drug susceptibility

OA-06-340-31 Towards XDR-TB: evolution
and adaptation of a multidrug-resistant M.
tuberculosis outbreak over three decades

M Merker,' M Barbier,2 J-P Rasigade,? E Shitikov,3 K
Klaos,4 P Supply,5 S Niemann,! T Wirth,2 'Research
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Background: Multidrug- and extensively drug-resistant
(M/XDR) Mycobacterium  tuberculosis  complex
(MTBC) strains are responsible for one third of all
deaths caused by drug resistant pathogens globally. Pre-
vious studies indicate that MDR-TB is mainly caused by
recent infections with resistant strains and that certain
MDR-MTBC lineages go through unprecedented waves
of propagation. Spatial and temporal dimensions of
these epidemics are poorly understood but of outmost
importance for the successful implementation for new
treatment guidelines.

Methods: We leveraged a collection comprising 720 line-
age 2 isolates (W148 Russian/European clade) from 22
Eurasian countries. A combination of whole genome
sequencing and Bayesian statistics was employed to un-
ravel the evolutionary history and adaptation to drug
resistances through space and time.

Results: The onset of the W148 epidemic most likely oc-
curred in Central Asia dating back to the early 1980s,
followed by geographic westward spread. Early ancestor
strains were already naturally resistant to isoniazid and
streptomycin at that time.

After the breakdown of the former Soviet health system
bacterial population size increased in the early 1990s
along with the acquisition of rifampicin resistance, and
thus MDR, in over 50 independent events. This was ac-
companied by mutations mediating resistance to eth-
ambutol, ethionamide, kanamycin, para-aminosalicylic
acid, and putative fitness compensating mutations.

A second population increase around the year 2000 is
coinciding with the selection of multiple pyrazinamide
resistance conferring mutations rendering these strains
now fully first-line resistant. XDR-strains emerged on
average 20 years after acquisition of an MDR-genotype
in multiple countries and with traceable transmission
events.

Conclusions: Our findings demonstrate that MDR and
pre-XDR strains are transmissible in Eurasia. The ge-
netic background, exhibiting intrinsic resistances to first
and second-line drugs, evolves rapidly towards XDR-
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TB and jeopardizes the success of newly endorsed drug
combinations in the absence of routine resistance tests
for M/XDR drugs such as bedaquiline and clofazimine.

OA-06-341-31 Identifying gaps in universal
drug susceptibility testing through a bottom-
up approach: a prospective observational
study in Telangana State, India

S Chittiboyina,' S Shukla,? J Kurada,2 M Zameer,'
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New Delhi, India, 4Ministry of Health & Family Welfare,
Govt. of India, Central TB Division, New Delhi, India.
e-mail: stdcepidemiologist@gmail.com

Background and challenges to implementation: Early
diagnosis of Multidrug-Resistant tuberculosis (MDR
TB) has been a challenge under the National Tubercu-
losis Program (NTP) in India. To improve the diagnosis
of MDR TB, Universal Drug Susceptibility testing (U-
DST) was initiated on 1st April 2018 in the State using
the Xpert MTB/RIF assay for every bacteriologically
confirmed specimen.

If rifampicin resistance (RR), which is predictive of
MDR TB, is confirmed, the specimen is sent for second-
line Line Probe Assay (SL-LPA) to detect resistance to
fluoroquinolones and injectable agents;

If rifampicin susceptibility is confirmed, the specimen
is sent for first-line Line Probe Assay (FL-LPA) to detect
Isoniazid resistance.

During implementation of U-DST, the following opera-
tional challenges were noted-

1.Timely transportation of samples from a Primary
Health Center (PHC) to the lab performing the Xpert
MTB/RIF assay.

2. Absence of a strong courier service from interior field
to District headquarters

3. Difficulty in collecting pediatric/ extra pulmonary
samples at PHC level

4. Out of pocket expenditure for health staff/ delay in
bills reimbursement.

Intervention or response: U-DST was offered free of cost
for patients, using the 31 Xpert MTB/RIF assay public
laboratories in the State.

Results and lessons learnt: Data for 2018 reference pe-
riod revealed that 23924/52010 (46 %) bacteriologically
positive TB patients received U-DST. Further, only 57%
(10717/18514) of RIF susceptible and 40% (756/1886)
of RR specimens respectively, reached the State Labo-
ratory for LPA. To complement the limited existing
specimen transportation mechanism in State, a formal
partnership between State Health Department & Postal
Department was devised. The presumptive pediatric &
extra-pulmonary cases were referred to District hospi-
tals for superior specimen collection aids.

Conclusions and key recommendations: The uptake
of U-DST despite being a National policy, offered free
of cost, is sub-optimal in the reference period. Prior
situational analysis of logistics, resources and specimen
transport mechanisms should be done for better identi-
fication and timely resolution of barriers in U-DST im-
plementation.

OA-06-342-31 Expanded drug susceptibility
testing to accompany fluoroquinolone-
containing universal regimens: the setting
dependence of optimal Xpert XDR use

E Kendall,’ S Malhotra,2 S Cook-Scalise,?

C Denkinger,34 D Dowdy,> 'Johns Hopkins School of
Medicine, Infectious Diseases, Baltimore, MD, United States
of America, 2Global Alliance for TB Drug Development,
Market Access/External Affairs, New York, NY, United
States of America, 3University of Heidelberg, Center

for Infectious Disease, Heidelberg, Germany, 4FIND, TB
Program, Geneva, Switzerland, 5Johns Hopkins Bloomberg
School of Public Health, Epidemiology, Baltimore, MD,
United States of America. e-mail: ekendal2@jhmi.edu

Background: Clinical trials are currently underway to
evaluate rifampin (RIF)-free drug regimens for tubercu-
losis (TB) that combine novel agents with existing drugs
such as pyrazinamide (PZA) and fluoroquinolones - to
which nontrivial resistance already exists. The forth-
coming Xpert XDR assay could allow for rapid drug
susceptibility testing (DST) for fluoroquinolones includ-
ing moxifloxacin (MOXI) before using such regimens.
Methods: We developed a Markov state-transition
model of 100,000 adults with TB undergoing diagnosis
and treatment with the regimen BPaMZ (bedaquline,
pretomanid, MOXI, and PZA) in two epidemiologic set-
tings: South Africa, where MOXI and PZA resistance
are strongly correlated with RIF-R, and Southeast Asia,
where the prevalence of MOXI-R among RIF-S TB is also
substantial. We evaluated cure and utilization outcomes
using no MOXI DST, “stepwise” MOXI DST after RIF-
R TB was detected, or MOXI DST for all patients.
Results: Without MOXI DST, BPaMZ cured 89.5+£0.1%
of patients with TB in both settings, but of patients
with MOXI-R TB, it cured only 79.3%1.6% in South
Africa and 82.5+0.6% in Southeast Asia. With stepwise
MOXI DST, MOXI-R TB cure rates rose to 82.4%£1.5%
in South Africa and 83.1£0.7% in Southeast Asia (Fig-
ure), with similar DST efficiency in each setting: median
130 (interquartile range 90-230) tests per incremental
cure in South Africa, and 170 (110-240) in Southeast
Asia. MOXI DST for all patients facilitated cure in 86.2
+1.4% of patients with MOXI-R TB in South Africa
and 88.8+0.6% in Southeast Asia while also prevent-
ing acquired novel-drug resistance; however, expanding
MOXIDST to all TB was far more efficient in Southeast
Asia where the prevalence of MOXI-R among RIF-S TB
was higher (320140 additional tests per additional cure,
compared to 43001400 in South Africa).
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Conclusions: Xpert XDR could improve outcomes
when used with a novel regimen such as BPaMZ, but the
optimal implementation approach will depend heavily
on local epidemiology.

Southeast Asia
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OA-06-343-31 Prevalence and dynamics of
genetic heteroresistance in KwaZulu-Natal,
South Africa

C Nimmo, "2 J Millard,234 K Brien,> M O'Donnell,6

A Grant,” F Balloux,® A Pym,2 "University College
London, Infection and Immunity, London, United
Kingdom, 2Africa Health Research Institute, Steyn

Lab, Durban, South Africa, 3Wellcome Trust Liverpool
Glasgow Centre for Global Health Research, Clinical

PhD Programme, Liverpool, United Kingdom, 4University
of Liverpool, Institute of Infection and Global Health,
Liverpool, United Kingdom, 5Africa Health Research
Institute, Microbiology Core, Durban, South Africa,
6Columbia University College of Physicians and Surgeons,
Division of Pulmonary, Allergy and Critical Care Medicine,
New York, NY, United States of America, 7London School
of Hygiene & Tropical Medicine, Department of Clinical
Research, London, United Kingdom, 8University College
London, UCL Genetics Institute, London, United Kingdom.
e-mail: c.nimmo@ucl.ac.uk

Background: Genetic heteroresistance, where >1 allele is
present at a resistance-associated variant (RAV) site, can
be caused by mixed infection or more commonly with-
in-patient evolution and has been implicated in resist-
ance acquired during treatment although its prevalence
remains unclear. Heteroresistance is not quantified by
rapid molecular tests or phenotypic drug susceptibility
testing (pDST). This prompted us to use whole genome
sequencing (WGS) to assess the prevalence of heterozy-
gous RAVs (hetRAVs) in patients initiating therapy for
tuberculosis (TB) in South Africa. We primarily selected
patients enrolled into observational studies of drug-re-
sistant (DR)-TB.

Methods: Patients newly diagnosed with TB in KwaZu-
lu-Natal, South Africa. Most had rifampicin resistant-
TB diagnosed programmatically (292/347, 84.1%) while
the remainder had drug susceptible-TB. Sputum was
taken for culture at baseline and then at 2-4 week inter-
vals for 6 months. Variants present at < 95% frequency
were designated heterozygous. Heterozygous lineage-
specific variants were used to identify mixed infections.
RAVs were determined according to a modified version
of publicly available lists.

Results: After exclusion of nine cases of mixed-strain
infections, the majority of hetRAVs identified were
present at intermediate frequencies (mean 45.6%).
As shown in the table, genetic heteroresistance (i.e.
hetRAVs in the absence of any fixed RAVs) was most
common for bedaquiline (42.9% of all resistance) and
fluoroquinolones (12.9%). Of the 16 hetRAVs that
were assessed again at a later timepoint, half had either
reached fixation (8/16) or remained present as a hetRAV
(5/16), with the remaining 3/16 resistances being lost
during treatment.
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hetRAV presence in further sample(s) in
those with later sequenced cultures

Genetic
. Becomes .
Dru heteroresistance as fixed Persists as Disappears
9 a proportion of all hetRAV PP
- . (homozygous)
genetic resistance
Rifampicin 14/292 (4.8%) Al7 217 17
Isoniazid 3/229 (1.3%) 12 0/2 12
Pyrazinamide 0/128 (0.0%)
Ethambutol 3/197 (1.5%) 12 0/2 12
Fluoroquinolones 8/62 (12.9%) 23 13 0/3
Injectables 1/41 (2.4%)
Clofazamine 0/23 (0.0%)
Bedaquiline 3/7 (42.9%) 02 212 012

[Frequency and outcomes of genetic heteroresistance

by drug]

Conclusions: In South African patients starting treat-
ment for DR-TB, hetR AV identified by WGS contribute
a significant proportion of genetic resistance for some
drugs. It is important that future diagnostics are tested
for their ability to identify and report hetR AV, especial-
ly given their high frequency at bedaquiline resistance-
conferring sites.

OA-06-344-31 Molecular basis of
Mycobacterium tuberculosis resistance to
new drugs acquired during treatment of
MDR/XDR-TB patients

| Mokrousov,! A Vyazovaya,' G Akhmedova,2 D Polev,3
V Molchanov,! V Zhuravlev, 1St. Petersburg Pasteur
Institute, Laboratory of Molecular Epidemiology and
Evolutionary Genetics, St. Petersburg, Russian Federation,
2Kaliningrad Regional Anti-Tuberculosis Dispensary,
Bacteriology Laboratory, Kaliningrad, Russian Federation,
3St. Petersburg State University, Biobank, St. Petersburg,
Russian Federation, 4St. Petersburg Research Institute

of Phthisiopulmonology, Etiological Diagnostics, St.
Petersburg, Russian Federation.

e-mail: imokrousov@mail.ru

Background: Emergence of MDR/XDR Mycobacterium
tuberculosis strains requires use of new or repurposed
compounds with longer treatment regimens. We aimed
to gain insight into genetic variation underlying devel-
opment of M. tuberculosis resistance to these drugs in
the country with a high burden of MDR-TB, Russia.

Methods: We conducted this study as part of an on-
going molecular surveillance study of M. tuberculosis
in the Kaliningrad region of Northwest Russia where
bedaquiline, perchlozone, and linezolid are used to treat
XDR-TB patients. M. tuberculosis isolates were recov-
ered from sputum at the 1-3 months intervals and DST
was done using the method of absolute concentrations
or Bactec MGIT 960 system. All samples used in this
study were blinded. Whole genome sequencing (WGS)
was performed at the MiSeq platform (Illumina). The

fastq files were analysed using Geneious 9 program (Bio-
matters, New Zealand) and PHYRESSE.org tool. Pro-
tein structures were predicted using Phyre2 web portal
and visualized using UCSF Chimera tool.

Results: In total, 34 serial isolates from 12 patients (2-4
per patient) were included. Multiple mutations associ-
ated with bedaquiline resistance (stepwise acquired,
fluctuating heteroresistance at Rv0678 [MmpR35] efflux
pump gene) were observed in the Beijing CAO-cluster
isolate. A mutation associated with perchlozone resist-
ance was found in the Beijing B0/W148-cluster isolate
(heteroresistance at ethA gene that encodes prodrug ac-
tivating monooxygenase).

Conclusions: At present, the prevalence of resistance to
novel anti-TB drugs in M. tuberculosis in the western-
most Russian province of Kaliningrad appears low but
may emerge during treatment. WGS using sufficiently
long 300 bp reads was especially useful to detect not
only heterogeneous alleles but also co-segregated muta-
tions hence to more adequately monitor development of
resistance. In BDQ-resistant isolate, dynamic changes
in the Rv0678 mutational profile may speculatively cor-
relate with M. tuberculosis adaptation to the host via
biofilm formation.

Acknowledgement. Russian Science Foundation (grant
19-15-00028).

OA-06-345-31 Whole genome sequencing
(WGS) is more accurate in predicting drug
susceptibility than phenotypic testing by
MGIT: a population-based study
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the Environment (RIVM) in the Netherlands, Center of
Epidemiology and Surveillance of Infectious Diseases,
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and the Environment (RIVM) in the Netherlands, Center for
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e-mail: rana.jajou@rivm.nl

Background: WGS is increasingly used in many coun-
tries to detect resistance and predict susceptibility. We
investigated the accuracy of WGS to predict suscepti-
bility to the first-line anti-TB drugs and analysed the
discrepancies between WGS and phenotypic drug sus-
ceptibility testing (DST) by the Mycobacteria Growth
Indicator Tube (MGIT) method.

Methods: A population-based study was performed
and included in total 1,121 M. tuberculosis complex
samples isolated in 2016/2017 in the Netherlands. Nine
genes and/or their promotor regions were screened by
WGS for resistance-associated mutations. All isolates
that were discrepant in their WGS/MGIT results and an
additional control group with concordant results, were
re-tested in the MGIT at the critical concentration, one
concentration lower, and incubated up to 45 days.
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Results: In total, 53 discrepancies were re-tested in the
MGIT, of which 37/53 (70%) were resolved. The major-
ity of discrepant isolates for isoniazid and ethambutol
were explained by growth at one concentration below
the critical concentration, and for rifampicin by pro-
longed incubation (max 26 days) in the MGIT; both
indicators of low-level resistance. For pyrazinamide,
many results were not reproducible, even not for the
standard critical concentration. The negative predic-
tive value of WGS to predict susceptibility was > 99.3%
for all four drugs, but positive predictive values (PPV)
varied significantly by mutation. When WGS was com-
pared to a composite reference standard, the PPV in-
creased considerably, highlighting the shortcoming of
the MGIT to detect low-level resistance. This was con-
firmed when the MGIT was compared with the com-
posite reference standard and showed low sensitivity for
some mutations.

Conclusions: WGS is a more reliable tool in predicting
drug susceptibility and especially low-level resistance,
which is sometimes missed in the MGIT. Implementing
WGS in a country like the Netherlands with a low preva-
lence of resistance will prevent approximately 90% of
phenotypic MGIT DST for isolates that are susceptible.

OA-06-346-31 Sequencing of discrepant
rifampicin results between Xpert MTB/RIF
and phenotypic drug susceptibility testing
on Mycobacterium tuberculosis isolates

M Ninan,! E Shalini,’ D Murugan,' P Rupali,2 V Balaji,’
J Michael," "Christian Medical College Vellore, Clinical
Microbiology, Vellore, India, 2Christian Medical College
Vellore, Infectious Diseases, Vellore, India.

e-mail: marilyn@cmcvellore.ac.in

Background: Although WHO recommended probe
based methods such as the Xpert MTB/Rif are available
for the diagnosis of multi drug resistant tuberculosis,
they do not have the discriminatory power to define the
mutations that are found. This however, is essential, as
silent or disputed mutations do occur. The automated
Xpert MTB/RIF assay detects resistance to rifampicin,
but occasionally demonstrates false-positive rifampicin
resistance.

Therefore we used Sanger sequencing of the Rifampicin
Resistance Determining Region (RRDR), in order to
resolve discordant Rifampicin results between Xpert-
MTB/Rif and phenotypic drug susceptibility testing
(Mycobacteria Growth Indicator Tube, MGIT DST) for
Mycobacterium tuberculosis(MTB).

Methods: Of all cases of rifampicin resistant tubercu-
losis diagnosed from January 2017 to December 2018
at the Department of Clinical Microbiology, CMC Vel-
lore, by the Xpert MTB/Rif assay, 25 isolates were dis-
cordant between Xpert MTB/Rif and phenotypic DST
by MGIT. Sequencing of the RRDR was carried out on
15 retrievable isolates.

Results: Of 15 isolates that underwent sequencing, 3
were susceptible by Xpert MTB/Rif but resistant by
the MGIT DST and 12 were Xpert MTB/Rif resistant
(probe A-3, probe B-3, probe C-0, probe D-1, probe E-5)
but susceptible by MGIT DST.

Sequencing of the RRDR showed all 3 isolates with a
mutation in the probe A region by Xpert MTB/Rif had
L430P mutation, of those that had a mutation in the
probe B region, 2/3 had a D435Y mutation, though all
five were susceptible phenotypically. One isolate which
was susceptible by Xpert MTB/Rif had an H445D mu-
tation by sequencing, and was also resistant phenotypi-
cally. The remaining nine isolates had no mutations by
sequencing, including two that were resistant by the
MGIT DST method.

Conclusions: In case of discordant results, the clinician
is left in a quandary. Sanger sequencing can be used to
resolve this and tailor anti tuberculous therapy for such
disputed mutations.

OA-06-347-31 Informing decision-making
for universal access to quality tuberculosis
diagnosis in India: an economic-epidemic
model of rapid molecular testing placement
strategies

H Sohn,! P Kasaie,! E Kendall,2 G Gomez,3 A Vassall,3
M Pai,4 D Dowdy," "Johns Hopkins Bloomberg School of
Public Health, Epidemiology, Baltimore, MD, United States
of America, 2Johns Hopkins School of Medicine, Infectious
Disease, Baltimore, MD, United States of America, 3London
School of Hygiene and Tropical Medicine, Global Health
and Development, London, United Kingdom, 4McGill
University, Epidemiology and Biostatistics, Montreal, QC,
Canada. e-mail: dhjsohn@gmail.com

Background: Many high-burden countries have commit-
ted to providing universal access to high-quality rapid
diagnosis for tuberculosis (TB), but the most cost-effec-
tive strategy to achieve this goal remains uncertain. Cen-
tralized testing can generate economies of scale but re-
quires establishment of an efficient specimen transport
network. Decentralization can provide faster diagnosis
and reduce losses to follow-up (LTFU) but is likely as-
sociated with higher operating costs.

Methods: We generated functions to evaluate the costs
of centralized and decentralized molecular testing for
tuberculosis with Xpert MTB/RIF (Xpert), under dif-
ferent operating assumptions reflecting a range of mean
daily testing volume and costs of specimen transport.
We merged the cost estimates with an agent-based simu-
lation model of TB transmission incorporating health
system components and patient care-seeking behavior in
the three distinct sectors (informal private, formal pri-
vate, and public).

We constructed this population in a hypothetical em-
blematic region in India to assess the impact and cost-
effectiveness of decentralized versus centralized Xpert
testing.
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Results: Decentralization was more cost-effective when
testing volumes at decentralized facilities and pre-treat-
ment LTFU were high, or when centralized testing relied
on a specimen transport network established exclusively
for TB. Assuming that centralized and decentralized
testing could be performed with equivalent quality, de-
centralization saved a median $338,000 (interquartile
simulation range [IQR]: -$222,000; $889,000) per 20
million people over ten years in the most cost-favorable
scenario. In the most cost-unfavorable scenario, de-
centralized testing would cost a median $3,161 [IQR:
$2,412; $4,731] per disability-adjusted life year averted
relative to centralized testing.

Conclusions: Assuming that high quality can be assured,
decentralized Xpert testing is likely to be cost-saving or
cost-effective, particularly in settings with moderate-
to-high peripheral testing volumes, high existing clini-
cal LTFU, inability to share specimen transport costs
with other disease entities, and/or high willingness to
pay. Decision makers should assess these factors when
deciding whether to decentralize molecular testing for
tuberculosis.
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[Incremental Cost-Effectiveness of Decentralized
Versus Centralized Xpert Testing]

OA-07-C8 Contact management:
a neglected approach to active TB case
finding?

OA-07-348-31 Geospatial predictors of
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Background: The World Health Organization recom-
mends household contact investigation as an active
case-finding strategy for tuberculosis (TB). Individuals
screened during household contact investigation typi-
cally must travel to clinics to complete microbiologic
and/or clinical evaluation for TB. Cost or inconvenience
of travel to clinic may impede completion of TB evalua-
tion. However, geospatial analyses have been limited to
studies of patients who already received a diagnosis or
initiated treatment. To increase evaluation among close
contacts of TB patients, it is critical to understand po-
tential spatial contributors to evaluation completion.
Methods: We carried out network analyses of spatial
data collected from households and clinics during a
pragmatic, household-randomized trial in seven public-
sector TB units and surrounding communities in Kam-
pala, Uganda. We estimated pathway to referral clinic
and transportation distance. We evaluated the associa-
tion of travel distance to clinic in kilometers with com-
pletion of TB evaluation among adults >15 years in a
logistic regression model, using robust standard errors
to account for clustering.

Results: 130 adults from 107 households with complete
spatial data were referred for evaluation. Some path-
ways bypassed nearer clinics (Figure 1) to reach the clinic
where the index patient sought treatment (mean distance
to referral clinic 4.4km, range 0.05-15.47km). In bivari-
ate analyses, total travel distance to clinic was associated
with decreased likelihood of completing evaluation (OR
0.82, 95%CI 0.69-0.98, p=0.03). In adjusted analyses,
total distance (aOR 0.82, 95%CI 0.67-0.99, p=0.04) and
being male (aOR 3.71, 95%CI 1.67-8.25, p=0.001) were
associated with completion of evaluation.

Conclusions: Some index patients sought treatment for
TB far from their homes. Among adult contacts, longer
distance to referral clinic decreased likelihood of com-
pleting TB evaluation. When contacts are referred to the
same clinic as index patients, they may be asked to trav-
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el unnecessarily long distances for evaluation, passing
more convenient clinics and decreasing likelihood that
TB evaluation will be completed.

[Figure 1. Estimated pathways to referral clinic]

OA-07-349-31 Lay health worker motivation
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Background: In South Africa, lay health workers
(LHWSs) are entrusted with a range of crucial TB, HIV/
AIDS and maternal health services, including facilitat-
ing linkages between communities and primary health
care (PHC) facilities. As increased access to quality ser-
vice delivery hinges upon their motivation, this study
investigated LHWSs’ motivation to deliver systematic TB
household contact investigation (SHCI).

Methods: A cross-sectional survey was conducted
among all 235 available LHWSs in the Mangaung Met-
ropolitan District in late 2017. Descriptive, exploratory
factor analysis and multiple linear regression were con-
ducted to establish the dimensions, levels and determi-
nants of LHW motivation. Statistical significance was
determined at p <0.05.

Results: Participants’ median age was 39 years. Job sat-
isfaction, burnout and team commitment characterised
LHW motivation or lack thereof, together explaining
56.04% of the total variance. The mean motivation
score was 51.59 (£ 5.14) out of 64. LHW cadre (commu-
nity health workers [CHWSs] vs. community care givers
[CCGs])), TB contact investigation knowledge and train-
ing statistically significantly influenced LHW motiva-
tion. CHWs (permanent members with formal training)
scored twice higher (B = 2.020; p = 0.009) than CCGs

(temporary members with less formal training) on the
motivation scale. Motivation scores increased by 0.841
(p = 0.007) times with every unit increase in LHW TB
contact investigation knowledge. Scores were more than
twice lower (B = -2.289; p = 0.003) among LHWs who
did not attend TB contact investigation training than
those who did.

Conclusions: The high mean score implies that overall,
the LHWs were motivated to perform SHCI. In the
context of PHC re-engineering in South Africa where
LHWs perform generalist as opposed to specialist tasks,
it is important to ensure sustained LHW motivation to
effect improved access to quality TB service provision.
The TB programme should pay attention to the CHW
cadre’s knowledge and training.

OA-07-351-31 Cost-effectiveness of home
visits as part of contact investigations to
improve tuberculosis preventive treatment
uptake in children under five in Benin

M Adjobimey,’ JR Campbell,2 O Oxlade,2 D Menzies,?2
1Centre National Hospitalier Universitaire de Pneumo-
Pthisiologie, Prevention, Cotonou, Benin, 2Research
Institute of the McGill University Health Centre, McGill
International TB Centre, Montreal, QC, Canada.

e-mail: menoladjobi@yahoo.fr

Background: Household contacts (HHC) under-five
years of age are highly susceptible to developing tuber-
culosis (TB). Identification of symptomatic HHC and
providing young children with tuberculosis preventa-
tive treatment (TPT) can reduce this risk. As part of the
ACT4 (NCT02810678) randomized trial, a home visit
by nurses during contact investigations was proposed
as an intervention to improve TPT uptake in children
under-five and TB diagnosis among all HHC in Porto
Novo, Benin. In this study we evaluate the cost-effective-
ness of this approach.

Methods: A decision analytic model was developed using
TreeAge. In the standard of care scenario, TB patients
were assumed to bring some high-risk contacts (HHC
under-five years and symptomatic HHC) to the clinic for
further evaluation. In the intervention scenario, a nurse
went to the home to identify contacts, thereby increas-
ing the probability that HHC would report to the clinic.
Where possible, probabilities (such as the likelihood of
HHC reporting to the clinic in the absence of the inter-
vention) were obtained from trial data, otherwise values
from the literature were used. Health system costs (2017
USD) were collected from the setting during the trial.
Outcomes evaluated were health system costs and num-
ber of children under-five years completing TPT and TB
cases detected per 100 contact investigations.

Results: Per 100 contact investigations, 39.2 more chil-
dren under-five years completed TPT and 1.9 more TB
cases were detected with a home visit (Table). Relative
to standard of care, the cost per additional child under-
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five completing TPT was $99.88 and per additional TB
case detected was $2060.57 with a home visit.

Health System Cost TB Detected Children U.nder-Flve
(Per 100 Contact (Per 100 Completing TPT
Investigations) Contact (Per 100 Contact
g Investigations) Investigations)
Standard of Care $2165.80 13 204
Scenario
Home Visits $6080.90 3.2 68.6
Scenario
Incremental cost
and effectiveness
(Home Visits - $3915.10 1.9 39.2
Standard of Care)

[Health system costs and outcomes for standard care
and home visit scenarios]

Conclusions: Adding home visits to contact investiga-
tions is expected to substantially increase to the number
of children completing TPT at very low cost. This in-
tervention is likely to be cost effective in the setting of
Benin.

OA-07-352-31 The impact of intensified TB
screening at health facilities and via contact
tracing in central Mozambique
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6University of Washington, Department of Global Health,
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Background: Mozambique has one of the highest rates
of both TB (551 cases per 100,000) and HIV (national
prevalence: 13.2%) in the world and an estimated TB
treatment coverage of 54% in 2017 per WHO estimates.
As part of a TB REACH Wave 5 project the Mozam-
bican National TB Program (NTP) and Health Alliance
International (HAI) supported 30 Community Health-
care Workers (CHWSs) across five districts in Manica
province who were tasked with increasing TB notifica-
tions by performing facility-based active TB screening
of all patients and TB contact tracing.

Methods: Using routine NTP data we analyzed trends in
TB notifications in five intervention districts and seven
control districts in the year before this project and dur-
ing a one-year intervention period. We also compared
this to monthly reports summarizing the activities of
each individual CHWs.

Results: In the year before this intervention started (Q4
2016 to Q3 2017) the five intervention districts notified

5,219 cases of all forms of TB, and the seven other dis-
tricts in Manica province (control area) notified 2,248
cases of all forms of TB. In the first year of this project
(Q4 2017 through Q3 2018) the 5 intervention districts
notified 5,982 cases of all forms of TB, an increase of
14.6% over the prior year, whereas the control districts
notified 1,877 cases, a decrease of 16.5%. Overall these
30 CHWs referred 9,969 presumptive TB cases for labo-
ratory testing and clinical evaluation, of these 1,791
(30% of total cases notified in these provinces) were no-
tified and 979 (55%) had bacteriological confirmation.
Conclusions: This project demonstrated that CHWs
who focus on facility-based TB screening and house-
hold contact tracing in Mozambique can lead to overall
increases in TB notifications. The case-finding strategy
and daily registries for CHWs developed for this project
are in the process of being scaled up nationally.

OA-07-353-31 Chain referral of “out-of-
household contacts” is an effective contact
tracing and patient-reaching strategy:

initial lessons from East-Central Uganda

R Nyinoburyo,' B Nsangi," C Wandira,' N Tumwesigye,?2
J Isabirye,3 B Oduya,* '"University Research Co., LLC,
USAID RHITES EC Project, TB/HIV, Jinja, Uganda, 2University
Research Co., LLC, USAID RHITES EC Project, Chief of
Party, Jinja, Uganda, 3Kamuli Hospital, TB/HIV, Kamuli,
Uganda, 4Busia Health Centre, TB/HIV, Busia, Uganda.
e-mail: rnyinoburyo@urc-chs.com

Background and challenges to implementation: In 2018,
Uganda notified only 60% of the estimated 80,000 annu-
al TB incident cases, mainly through passive case finding
strategies. To achieve the End TB strategy goals, high
yielding case finding interventions like contact tracing
must be intensified. Implementation of contact tracing
currently focuses on household (HH) contacts a practice
that misses other social contacts of TB index cases. The
Uganda TB prevalence survey also showed that most
missed TB is 4 times more prevalent among men.
Intervention or response: The USAID Regional Health
Integration to Enhance services in East-Central Ugan-
da (RHITES-EC) project supported two high-volume
health facilities (Kamuli hospital and Busia Health cent-
er IV) to conduct “chain referral of out-of-household
contacts (OHC) by index TB clients” alongside house-
hold contact tracing to improve case finding. TB index
case referred their OHC social contacts who had simi-
lar symptoms, using a referral form or by accompany-
ing them at their next clinic visit. We reviewed program
data for January to March 2019 for the two facilities and
compared the yield of TB among OHC and HH contact
tracing.

Results and lessons learnt: 73 index TB patients at the
intervention sites referred a total of 221(159 male:62 fe-
male; zero children < 5) symptomatic OHCs These were
tested with Xpert MTB/Rif; out of whom 23 were diag-
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nosed with TB and started treatment. This represented a
TB yield of 10.4% and Number Needed to Test (NNT)
of 10 among OHCs. Routine HH contact tracing iden-
tified 221 symptomatic contacts who were also tested
with Xpert MTB/RIf, yielding 17 TB cases, a yield of
7.7% (NNT 13).

Males among OHC symptomatics were 72% while the
HH contactts only consisted of only 32% males.
Conclusions and key recommendations: The Chain re-
ferral of OHC by index TB patients model is an effective
strategy for contact tracing and for reaching men and
should complement household contact investigation for
improved TB case finding.

OA-07-354-31 Comparison of effectiveness
of door-to-door and contact tracing:
tuberculosis case finding strategies in the
Kingdom of Eswatini

T Mkhabela,2 H Chomutare,3 K Shumba,4 T Dlamini,>
J Sibanda,56 "Ministry of Health National Eswatini,
National TB Control Programme, Manzini, Eswatini,
2Monash University, Public Health, Johannesburg,

South Africa, 3Pretoria Unversity, Public Health, Pretoria,
South Africa, 4University of Kwazulu Natal, Psychology,
Durban, South Africa, 5Eswatini/Swaziland MOH National
TB Control Programme (NTCP), National TB Control
Programme, Manzini, Eswatini, 6University of South Africa,
Health Sciences, Pretoria, South Africa.

e-mail: khonamkhabela@yahoo.com

Background: The Kingdom of Eswatini is one the TB/
HIV high burdened countries. TB incidence is 308/10000
population and a TB/ HIV co- infection rate of 69%. In
2016 the country adopted a two pronged community TB
case finding strategy to scale up case detection following
a general decline in TB cases from 2010. The first prong
of the strategy was door to door where active case find-
ers visit homesteads randomly to educate, screen for TB,
collect sputum samples from presumptive for diagnosis
and link TB cases for treatment. Complementary they
conduct TB screening to household members of index
cases. Scientific evidence has shown that door to door
screening is less effective than contact tracing hence this
study seeks to compare the two strategies in the context
of Eswatini.

Methods: All community identified TB cases recorded in
paper based facility registers were delineated using two
codes, one for contact tracing and door to door. A physi-
cal count of cases from June 2016 to December 2018 in
130 health facilities was done. A comparison of the two
approaches was made to understand the proportion of
clients diagnosed through door to door versus contact
tracing. Data was analyzed using descriptive statistics.
Results: For door to door 678 124 people were screened
for TB and 1821 cases diagnosed, number needed to
screen was 372, yield 269/100 000. For contact tracing
14 828 were screened and 86 TB cases identified number
needed to screen 172, yield 580 /100 000.

Conclusions: Although contact tracing had a higher
yield than door to door, the proportion of TB cases
identified through door to door were 21 times higher.
The two approaches need to be implemented comple-
mentary because 1821 cases would have been missed if
only one approach was used.

OA-07-355-31 Effectiveness of contact tracing
mechanism for improving TB case detection
in India

P Ambule,’ R Rao," M Mathew,2 A Shafie,’

KS Sachdeva,! "Ministry of Health & Family Welfare,
Central TB Division, New Delhi, India, 2WHO India, Central
TB Division, New Delhi, India. e-mail: ambulep@rntcp.org

Background: Under the Revised National Tuberculosis
Control Program (RNTCP), contact screening has been
a clinical function with cursory programmatic monitor-
ing. The National Strategic Plan 2017-2025 addresses the
need for contact tracing to be more rigorous, expansive
and accountable so that contacts of TB patients are sys-
tematically screened with early detection and treatment
of secondary cases. The objective of this study is to de-
termine the contribution contact tracing mechanism in
TB case detection across the country.

Methods: We analyzed contact tracing data in public
and private sectors during January - December 2018,
notified in the national notification portal Nikshay.
Results: From January to December 2018, total 2155647
(1613414 from public + 543322 private) TB cases were
notified. About 1,211,362 household contacts of index
cases were identified in public sector, of which 789,116
(65%) were screened; among the screened, 24,173
(3.1%) were symptomatic, of which 12,292 (51%) were
evaluated and 5770 cases (47 %) reported positive.

In private sector, 6972 household contacts were iden-
tified, of which 6038 (87%) were screened, 272 cases
(4.5%) were evaluated and 87 cases (32%) were reported
positive.

This mechanism identified additional 5857 TB positive
cases with case notification rate of 476/100,000 among
contacts in public sector and 1248/100,000 in private
sector. For every one case in public sector, there are
about three cases in private sector among the household
contacts.

Conclusions: A standard procedure for conducting
household contact investigation is an extremely high
yield activity for active case finding in both the public
and private sectors. By ensuring proper implementation
of this mechanism, several missing cases can be identi-
fied, contributing to the program’s goals to end TB.
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OA-08-C12 All hands on deck: tools to
advance tobacco control

OA-08-356-31 The Heaviness of Smoking
Index (HSI) as a measure of nicotine
dependence: estimates of dependence from
Global Adult Tobacco Surveys (GATS) in 30
countries

C Sreeramareddy,' 'International Medical University,
Community Medicine, Kuala Lumpur, Malaysia. e-mail:
chandrashekharats@yahoo.com

Background: Hardening’ occurs when smoking preva-
lence decreases among a subgroup of smokers who are
unable to quit. We studied the relationship between
country-level daily smoking prevalence and the propor-
tion of highly dependent smokers and hardcore smokers
among daily smokers. We further assessed determinants
of high dependence and hardcore smoking among daily
smokers.

Methods: We reanalyzed 30 GATS country data. Heavi-
ness of smoking index (HSI) measures nicotine depend-
ence based on cigarettes per day (CPD) and time-to-
first-cigarette(TTFC). HSI score range is 0-6 and score
of 5-6 was high dependence. Hardcore smokers are daily
smokers who smoke within 30 minutes after waking up,
smoke >10 cigarettes per day, have not made any quit
attempts during previous 12 months or have no inten-
tion to quit at all or during next 12 months. Spearman’s
rank-correlation was done to assess the relationship of
daily smoking prevalence with high dependence and
hardcore smoking among daily smokers. A multi-level
linear regression analyses was fitted with HSI score was
dependent variable and socio-demographic and smok-
ing characteristics as dependent variables.
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[Scatter plot of prevalence of daily smoking with high
dependence and hardcore smoking]

Results: The range for the prevalence of daily smok-
ing was 2.8% (Panama) - 36.9% (Greece). Among daily
smokers, high dependence ranged from 1.3% (Mexico)
to 13.1% (Panama) and hardcore smoking was 8.7 %
(Senegal) and 57.4% (Greece). Daily smoking was posi-
tively correlated with both HSI (r,, = 0.384 , p= 0.04)
and HCS) (ry, = 0.615, p< 0.01). HSI score was asso-
ciated with older age, male sex, lower wealth, lack of
attempts and wish to quit smoking and young age at
initiation but not associated education, occupation and

knowledge about harms of smoking. HCS was associat-
ed with age, sex, age at initiation and knowledge about
smoking harms.

Conclusions: Daily smoking varied widely among GATS
countries but its has positive relationship with HSI and
HCS contrary to “hardening hypothesis” suggesting
that “Tobacco Endgame” maybe feasible.

OA-08-357-31 Digit bias in cigarette per day
(CPD) and age frequency data: evidence
from 28 national tobacco surveys

A Singh," P Jena,' P Mohanty, 'Kiit Deemed to be
University, School of Public Health, Bhubaneswar, India.
e-mail: drparimalamohanty@gmail.com

Background: Cigarette-per-day is a global tobacco sur-
veillance system monitoring indicator for tobacco use.
Being self-reported, digit preference is expected. This
study explores and compares the extent of digit bias
in cigarette-per-day and age frequency using adapted
Whipple Index and explores other indicator to predict
digit bias.

Methods: The self-reported cigarette-per-day and age
frequency data collected from the daily users of manu-
factured cigarette by Global Adult Tobacco Survey in 28
countries were analyzed to estimate digit preference for
‘0’ and ‘5’in cigarette-per-day frequency data and com-
pare the adapted original Whipple Index for cigarette-
per-day and age frequency. Use of mode as an indicator
of digit bias was explored.

Results: The digit preference in cigarette-per-day fre-
quency data for ‘0’ digit (range: 4.7 %,in India to 91.2%
in Egypt) was significantly higher than digit preference
for ‘5°digit (range: 2.6% in Egypt to 24.5% in Panama)
except in India and Uganda. The adapted Whipple In-
dex for the self-reported cigarette-per-day frequency
was ranged from 175.6 to 486.5 indicating very rough
quality data. The Whipple Index for age was ranged
between 0 and 289.5. Comparing age and cigarette-per-
day frequency, the concurrence for digit preference for
‘5’ (range: 0% Indonesia to 45.9% in Panama) was sig-
nificantly lower than that of ‘0’ (range: 0% in Indonesia
to 100% in Malaysia). The correlation between Whipple
Index for CPD and age was negative (r=0.46) but non-
significant. Most preferred mode was 20(64%) followed
by 10(29%), 5(4%) and 2(4%) for cigarette-per day fre-
quency data.

Conclusions: Very rough quality of cigarette frequency
in comparison to age frequency is a concern and may
be due to various contextual factors including pack size
which need to be explored. The Modes for cigarette fre-
quency matches with pack size and can be a rough guide
for cigarette-per-day data quality for digit bias.
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OA-08-358-31 Community-driven tobacco
surveillance system: engaging communities
to monitor tobacco industry using a mobile
application

C Perera,' S Lakmal,'2 H Wijesuriya,' | Fernando, -2

P Dineshkumar,3 S Kandeepan,' M Perera, 4

M Rajasuriya, !5 'Centre for Combating Tobacco (CCT),
Faculty of Medicine, University of Colombo, Colombo, Sri
Lanka, 2Alcohol and Drug Information Centre (ADIC) Sri
Lanka, Strategic Intervention Program, Colombo, Sri Lanka,
3Alcohol and Drug Information Centre (ADIC) Sri Lanka,
North and East Program, Colombo, Sri Lanka, 4Department
of Public Health, Faculty of Medicine, University of
Kelaniya, Ragama, Sri Lanka, 5Department of Psychiatry,
Faculty of Medicine, University of Colombo, Colombo, Sri
Lanka. e-mail: chinthi29@yahoo.com

Background and challenges to implementation: Centre
for Combating Tobacco (CCT) is the tobacco observa-
tory in Sri Lanka established under the WHO FCTC ar-
ticle 5.3. Resource-efficient methods to engage public in
monitoring tobacco industry interference and activities
(TIIA) in low-resource settings are needed. Sri Lanka, a
developing lower-middle-income country, reports user-
rates closer to 100% for smart mobile devices.
Intervention or response: The “Tobacco Unmasked Hot
Spots”(TU-HotSpots) mobile application was developed
and launched in two stages.The preliminary launch, in
May 2018, was to pilot the app for feasibility and ac-
ceptability. In March 2019, Community Driven Tobacco
Surveillance System (CDTSS), a community network to
monitor TI[A using the now-upgraded app following
the piloting,was launched.

Freely downloadable from any mobile app store, TU-
HotSpots enables registered users to report TIIA under
three categories:“Report-a-HotSpot” (geographical lo-
cation of TIIA circa FCTC articles 5.3, 6, 12, 13, 15, 16),
“Interference-through-Media” (FCTC article 13) and
“Tobacco-Industry-contacted-me” (FCTC article 5.3).
Data thus reported is approved following review by the
CCT team, and is displayed on the TU-HotSpots Map, a
website with an interactive map of Sri Lanka,and on its
dash board with interactive graphs and charts.

Results and lessons learnt: In an evaluation following the
launch of CDTSS, 91.4% (n=54) of participants, when
questioned on the feasibility and acceptability, stated
that TU-HotSpots would be useful in tobacco control,
while 82.8% (n=48) stated the public would accept it.
Inadequate technological knowledge and suboptimal
online connectivity were the stated perceived challenges
for implementation.

Active promotion using organised training sessions
among youth and government field officers were the
main suggestions for way forward.

As at April 2019, 178 registrants have reported 416 in-
cidents; with 165 approved-Report-a-HotSpot and 92
approved-Interference-through-Media reports, and one
approved-Tobacco-Industry-contacted-me report.

Conclusions and key recommendations: A mobile ap-
plication coupled with an active functional community
network constitutes an effective strategy to engage pub-
lic in monitoring TIIA.

OA-08-359-31 Online surveillance of

point of sale for tobacco products to
monitor incidences of violation of tobacco
advertisement, promotion and sponsorship
(TAPS) ban in Bangladesh

H Rahman,’ AKM Maksud,2 K Reaz Hossain,3

MY Abdullah,4 'Datasearch, Data Management,

Dhaka, Bangladesh, 2Grambangla Unnayan Committee,
Management, Dhaka, Bangladesh, 3Grambangla Unnayan
Committee, Program, Dhaka, Bangladesh, 4Grambangla
Unnayan Committee, Data Management, Dhaka,
Bangladesh. e-mail: grambangla@yahoo.com

Background and challenges to implementation: Gram-
bangla Unnayan Committee has developed an online
surveillance software to document and monitor inci-
dences of violation of TAPS ban at the Point of Sales
(POS). This activities were under “Implementation of
Bans on Tobacco Advertising, Promotion and Sponsor-
ship of Tobacco Control Laws of Bangladesh in Barisal
Division” project and supported by The Union and The
Bloomberg Initiative To Reduce Tobacco Use.
Intervention or response: Tool of data collection was an
online software system with GPS. The method of data
collection was census i.e. complete count of all POS of
Tobacco at 12 district and sub-district towns of Barisal
division in Bangladesh.

Results and lessons learnt: The online surveillance iden-
tified 3972 POS at 12 project locations. Types of POS
were grocery store (30.5%), kiosk (15.0%), tea stall
(42.8%), street open-sky static tobacco vendor (3.8%),
tobacco wholesale store (1.4%), tobacco retail shop
(1.5%), mobile tobacco vendor (1.0%) etc.

Types of tobacco products were Cigarette (93.9%), Bidi
(68.2%), Gul (35.6%), Jorda (90.8%), Cigar (8.3%)
etc.34 types of incidences of TAPS ban violations were
found at POS level. Recorded types of TAPS ban viola-
tions were sticker (59.6%), signage (50.3%), cash box
with tobacco sign (28.1%), use of brand name or similar
images at POS (27.9%), cigarette packs places on the
same shelf as other products in a grocery store (24.7%),
showcase with tobacco sign (21.1%), big dummy packet
of tobacco product (19.0%), leaflet (18.2%), attractive
cigarette display with easy access to children (18.2%),
advertising on windows at POS (2.8%) etc.

Conclusions and key recommendations: Online surveil-
lance data made it easy for the District and sub-district
Task Force Committees to enforce provisions of Tobac-
co Control Law since data indicate GPS of the POS and
incidences of TAPS ban violations at the POS. This on-
line surveillance system of POS of tobacco products has
established a system for enforcement of tobacco control
law.
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OA-08-360-31 Two for the price of one:
purchase price of chewing tobacco and pan
masala twin packs in five states in India

M lacobelli,? S Saraf,’ K Welding,! K Smith,2 J Cohen,?
Johns Hopkins Bloomberg School of Public Health,
Institute for Global Tobacco Control, Baltimore, MD,
United States of America, 2Johns Hopkins Bloomberg
School of Public Health, Department of Health Behavior
and Society, Baltimore, MD, United States of America.
e-mail: ssaraf3@jhmi.edu

Background and challenges to implementation: Nearly
200 million individuals use smokeless tobacco (SLT)
products in India. Gutkha, a popular type of SLT that
combined chewing tobacco and pan masala spices in
one packet, was banned in 2013. Although gutkha is
banned, the sale of individual packets of chewing tobac-
co and pan masala spices, often known as “twin packs”
is still allowed in most states, effectively circumventing
the ban.

Intervention or response: In November 2017, systematic
data collection was conducted to capture a breadth of
SLT products and any accompanying spice packets ven-
dors sold to consumers in towns (< 50,000 people) in
five states (Assam, Maharashtra, Uttar Pradesh, Rajas-
than, and Karnataka). Within each state, five towns were
selected for data collection. All packs were recorded for
price paid to the retailer, price printed on the package,
and visually inspected and double coded for product
type and presence of spice packet.

Results and lessons learnt: In total, 240 unique SLT
products were purchased. Of those, 91 unique chewing
tobacco products were purchased, with a range of prices
(2-300 Indian Rupees) with an average of 17.59 Rupees.
The purchase price of chewing tobacco products pur-
chased with pan masala or pan supari, or twin packs
(n=65) ranged from 2-25 Rupees and averaged 5.65 Ru-
pees. Chewing tobacco purchased alone (n=26) ranged
in price from 2-300 Rupees and averaged 47.46 Rupees.
Nearly a third of twin packs were sold for less than the
price printed on the combined packages.

Conclusions and key recommendations: Despite the
gutkha ban, consumers are still able to recreate gutkha
using chewing tobacco and pan masala or pan supari
packets in every state where SLT was purchased. The
purchase price paid to the vendor was oftentimes not
the amount marked on the package, as required by law.
These results should be considered as state governments
consider strengthening existing bans or proposing new
SLT control policies.

OA-08-361-31 Involving media for tobacco
tax advocacy in Bangladesh

A Zubair," MS Alam,2 "PROGGA, Tobacco Control and
other Programs, Dhaka, Bangladesh, 2PROGGA, Tobacco
Control Program, Dhaka, Bangladesh.

e-mail: basharzubair@hotmail.com

Background and challenges to implementation: Tobac-
co taxation was a minor issue for media in Bangladesh.
It was one of the least attended issues related to nation-
al budget through which all taxes are determined. But
things changed recently due to strategic media-focused
initiatives for creating interest and increasing capacity
on tobacco tax reporting in the media. As a result, the
quantity and quality of media coverage on tobacco tax-
ation before and after the declaration of national budget
has been remarkable. Informed reporting highlighting
demands of tobacco control groups for higher tobacco
taxes before budget and critical reaction of tax meas-
ures proposed in budget are both widely visible during
the few months around budget declaration. Strategic
and continuous capacity building of journalists since
2010 has made this change possible. The analysis dem-
onstrates trend of quantitative increase and qualitative
enhancement of tobacco tax reporting in Bangladesh
media.

Intervention or response: Initially over 350 journalists
were trained in general tobacco control issues includ-
ing at least one session on tobacco taxation. Based on
demand, follow-up capacity buildings were done with
smaller groups focusing on tobacco taxation. PROGGA
organizes at least two annual workshops - before and
after budget- to equip journalists with information re-
garding demands for tobacco taxes that year and with
critical analysis of tax measures.

Results and lessons learnt: Increased quantity (4221 in
2016-17 from 1281 in 2014-15) and enhanced quality
of media reporting on tobacco taxation was achieved
which ultimately made the government consider higher
tax measures on tobacco in budget.

Conclusions and key recommendations: Trend of quan-
titative increase and qualitative enhancement of tobacco
tax reporting in Bangladesh media is seen in the last few
years.

OA-08-362-31 Coordinated use of earned

media campaign to expose, de-normalize

and counter influence of tobacco industry
in policymaking

M Hossein,’ AK Azad,' "PROGGA, Tobacco Control

Program, Dhaka, Bangladesh.
e-mail: mukte.mandal@gmail.com

Background and challenges to implementation: To-
bacco industry has long been a strategic and aggres-
sive influential factor in Bangladesh’s policymaking,
undermining tobacco control legislation and thwarting
adoption of any stronger tobacco control tools and ef-
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fective taxation measures. An effective way to counter
industry interference has been the strategic use of media.
The present study was conducted with the objective to
review the strategy critically and identify what PROG-
GA has achieved through Anti-Tobacco Media Alliance
(ATMA).

Intervention or response: Regular thorough monitoring
is conducted to find any attempt of interference from
tobacco industry and to promptly share an alert with
tobacco control groups and sensitized journalists about
the possible implications. A series of journalists” work-
shops is also conducted on a regular basis to dissemi-
nate the fundamental knowledge of tobacco industry, its
detrimental effects and effective tobacco control meas-
ures. Along with other mechanisms, a yearly Tobacco
Control Journalism Award is also awarded to journal-
ists whose impactful media stories have contributed to
tobacco control of the country.

Results and lessons learnt: Tobacco industry interfer-
ences in policy formulation are being counteracted in
Bangladesh through the strategic use of media. The An-
ti-tobacco Media Alliance - ATMA, a journalists’ net-
work of over 350 trained journalists, has been formed
to work on tobacco control issues working across the
country. The number of media stories on tobacco con-
trol rose from 2483 in 2010-11 to 10993 in 2016-17.
Conclusions and key recommendations: The strategic
counteraction of media to fight industry interference re-
quires consistent supply of inputs (i.e. information sup-
port) to the media and regular follow-up with individual
journalists for taking up investigative reporting.

OA-09-E1 Community engagement and
advocacy for better lung health

OA-09-364-31 Photovoice: empowering
communities to construct knowledge and
mobilise collective action for tobacco control
in India

M Pant,' V Mallik," N Murukutla," A Nagara Gadde,?
N Mukherjee,3 S Mullin,4 N Singh Negi,! A Karnik,5

B Mathew,® D Mohanta,” 'Vital Strategies, Policy,
Advocacy and Communications, Gurgaon, India, 2MAYA,
Advocacy, Bengaluru, India, 3MANT, Tobacco Control,
Kolkata, India, 4Vital Strategies, Policy, Advocacy and
Communications, New York, NY, United States of America,
5IPR Media Solutions, Public Relations, Bengaluru, India,
6Voluntary Health Association of India (VHAI), Public
Relations, Delhi, India, 7Voluntary Health Association of
India (VHAI), Tobacco Control, Bhubaneshwar, India.
e-mail: mpant@uvitalstrategies.org

Background and challenges to implementation: The
problem of tobacco is complex and deeply rooted
among many communities in India. For any successful
public health intervention, it is imperative to cater to the
community perspectives. ‘Photovoice’ is a qualitative ac-
tion research method that enables community participa-
tion to reflect upon their issues, document their stories
through photographs and narratives, and helps generate
shared responsibility to take action and provide recom-
mendations to policy makers.

Intervention or response: A rapid photovoice project
was conducted in Karnataka, West Bengal, and Odisha.
The focus was to highlight two key issues- ‘Livelihood
and health issues of tobacco farmers and beedi workers’
and ‘Enforcement of tobacco control laws’. The photo-
voice project entailed capacity building workshop for
civil society participants, representatives from tobacco
farmers, beedi workers, doctors, and victims of tobac-
co, for understanding the technique to express collective
voices. It was followed by community group formations,
group discussions, documenting photographs, perspec-
tives and narratives, and exhibition of photovoice sto-
ries and recommendation to policy makers and program
managers.

Results and lessons learnt: The project generated 18 pho-
tos with narratives under the focus issues, which were
displayed along with a set of recommendations. Key is-
sues under ‘Livelihood” were disparity in share from to-
bacco farming, poor healthcare due to tobacco storage
and gaps in accessing education for beedi rollers. Under
‘Enforcement’, effect of second hand smoke on children,
poor implementation of smoke free laws, and flouting of
laws at point of sale were some of the issues.
Conclusions and key recommendations: The result of
the photovoice highlights the importance of community
engagement and participation and reaches out to policy
makers with the problems as well as solutions. Some of



Oral abstract sessions, Thursday, 31 October  S97

the recommendations from both issues were provision
of alternative livelihood and farming options, awareness
on social schemes, strict enforcement of smoke-free and
tobacco-free laws, campaigns to create awareness on
health harms of tobacco use as well as for farmers/beedi
rollers.

OA-09-365-31 Use of “iMonitor+ ATM
Kenya” an alert system to strengthen social
accountability around TB, HIV and malaria in
Kenya

T Kiptai," N Kimono,2 N Were,3 E Omondi,!

C Mwamsidu,” M Mungai,* B Ulo,5 "TAmref Health
Africa in Kenya, Global Fund TB Project, Nairobi, Kenya,
2NEPHAK, Global Fund TB Project, Nairobi, Kenya, 3STAC
Health Africa, Global Fund TB Project, Nairobi, Kenya,
4Amref Health Africa in Kenya, HIV/AIDs, TB, Malaria and
NCDs, Nairobi, Kenya, SAmref Health Africa in Kenya, TB
Programme, Nairobi, Kenya.

e-mail: titus.kiptai@amref.org

Background and challenges to implementation: Kenya
is among countries with high burden of Tuberculosis
(TB), Human Immunodeficiency Virus (HIV) and Ma-
laria. According to WHO 2018 report, accountability
can be strengthened by reinforcing monitoring and re-
porting, review and action. Accountability on commit-
ments made or actions taken is key in improving health
systems.

Through Global Fund support, Amref in collabora-
tion with national and county governments, TAC and
NEPHAK are implementing integrated TB, HIV and
Malaria activities in three counties. Imonitor+ ATM
alert system, promotes patient-centered care, preven-
tion and accountability. The System leverages on tech-
nology and enable users to share feedback on health
services as experienced for improvement in the health
systems and promote ownership. Resolution of issues
is real time.

Intervention or response: Between Jan 2017 and March
2019, national and county health management teams
were sensitized on use of imonitor. 30 Civil Society
Organizations and 60 Community Health Volunteers
were trained as users and provided with smart phones
installed with imonitor+. Users raised issues as experi-
enced by patients and community for action within five
thematic areas namely; Commodities, Human Rights,
Service Delivery, Social Support and Treatment Literacy.
Issues raised, were analyzed and reported immediate-
ly to the relevant departments at county and national
levels for action. Follow up on resolution of issues and
documentation of successes was done.

Results and lessons learnt: A total 866 issues on Com-
modities (46%), Service Delivery (23%), Treatment Lit-
eracy (11%), Social Support (10%) and Human Rights
(10%)) were raised. Key issues raised on commodities
were unavailability of medicine 30% and mosquito nets
15% while services delivery were on quality of services

(46%), human resource (27%) among other services.
The issues were resolved within 14 days. Gender based
violence and human rights issues took longer time due
to their complexities.

Conclusions and key recommendations: Alert system
technology helps key stakeholders to timely identify
and resolve bottlenecks experienced by the communities
thereby promoting social accountability.

OA-09-366-31 Not deaf or dead!:
evidence-based advocacy towards a third
choice for all people with DR-TB

A von Delft,"2 | Schoeman,' D von Delft,! P Tisile,!
H-M van der Westhuizen,'3 M Galloway," W Human,'
Z Sifumba,! T Mosidi,*2 R Nathavitharana,'4 'TB
Proof, TB Advocacy, Cape Town, South Africa, 2University
of Cape Town, School of Public Health and Family
Medicine, Faculty of Health Sciences, Cape Town, South
Africa, 30xford University, Department of Primary Care
Health Sciences, Oxford, United Kingdom, 4Harvard
Medical School, Division of Infectious Diseases, Boston,
MA, United States of America.

e-mail: vuzumsi@gmail.com

Background and challenges to implementation: Treat-
ment outcomes for drug-resistant tuberculosis (DR-TB)
are poor with high treatment-related morbidity, includ-
ing irreversible hearing loss in 50% of people receiving
injectable aminoglycosides. A 2017 review highlighted
the lack of evidence for injectable aminoglycosides and
their high toxicity, compared to growing programmat-
ic evidence supporting the efficacy and safety of novel
drugs, such as bedaquiline and delamanid.

Intervention or response: A coalition of TB survivors,
activists and care providers, coordinated by TB Proof,
co-launched the Jolene Samuels #MyPatientsChoice
Pledge, calling for all people with DR-TB to be offered
an informed choice between regimens including a safer
and more effective novel drug or a toxic injectable drug.
Activists leveraged international advocacy events, col-
lective civil society organisation (CSO) initiatives and
existing relationships with global, national and local
healthcare stakeholders, researchers and journalists to
gain support (Figure 1).

Results and lessons learnt: Affected DR-TB survivors
led the push for policy change in South Africa (SA) with
powerful personal testimonies, supported by a growing
body of evidence. Media coverage included 23 online ar-
ticles and six publications in SA newspapers and maga-
zines. The pledge was signed by 13 organisations and
188 individuals, including the SA DR-TB Director. In
June 2018, SA made the landmark announcement that
bedaquiline would replace routine injectable use, repre-
senting a collective advocacy success for patients, CSOs,
academic and healthcare partners. The WHO subse-
quently released new guidelines that also prioritise the
use of bedaquiline and linezolid over injectable drugs in
DR-TB regimens.
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Conclusions and key recommendations: Evidence-
based civil society action has played a key role in driv-
ing national and global policy and guideline changes,
drawing on lessons learned and support from the HIV
movement.

Advocacy campaigns underpinned by strong partner-
ships between TB affected communities, National TB
programme managers, talismanic political TB champi-
ons, the media and researchers can improve the quality
of TB care for all.

[Figure 1: #MyPatientsChoice Pledge Timeline]

OA-09-367-31 Building a unified and
informed political leadership to engender
policy change in India

D Singh,' 'Global Coalition Against TB, TB, New Delhi,
India. e-mail: majordalbirsingh@hotmail.com

Background and challenges to implementation: TB is
one of India’s most critical public health challenges.
Recognizing the role of political leaders as social and
policy influencers, interventions needed to be created to
inform and encourage their participation in TB policy
development and implementation.

Intervention or response: In 2012, the Global Coalition
against TB (GCAT) (formerly the National Forum on
TB) was convened to create an informed group of po-
litical leaders that were advised by public health experts
and engaged health ministry officials on TB. Today with
41 motivated political leaders, and 19 technical experts
as members, the GCAT meets regularly to discuss rel-
evant challenges and derive recommendations that are
shared with the Indian health ministry’s leadership.
Members also raise issues at different international and
national platforms, through public statements and me-
dia articles, and support the TB program in their con-
stituencies.

Results and lessons learnt: Regular policy deliberations
by an independent, bi-partisan body like GCAT with
senior government officials contributed to a series of
landmark developments including making TB a ‘noti-
fiable’ disease, banning of the inaccurate serology test,
greater engagement of private sector, and the provision
of nutrition support for all TB patients. Additionally,

this has resulted in committed political leaders monitor-
ing the progress of the TB program in their constituen-
cies.

Conclusions and key recommendations: The Moscow
Declaration 2017 and the UN Political Declaration
on TB, both reiterate that leadership, governance and
multi-stakeholder ownership is imperative to end TB.
GCAT’s model of elected leaders guided by technical
experts and evidence has proven successful in present-
ing a unified multi-stakeholder, multi-partisan front for
advancing policies to end TB. This model can be dupli-
cated as interested leaders equipped with the right infor-
mation and tools, can galvanize support and contribute
to change at multiple levels.

OA-09-368-31 How to organise a successful
advocacy campaign to further necessary TB
progress: the new Romanian TB Law

CF Enache,! P Rusu,? S Radut,3 'Romanian Angel
Appeal Foundation, Advocacy, Bucharest, Romania,
2Romanian Angel Appeal Foundation, Communication,
Bucharest, Romania, 3Association for Supporting
MDR-TB Patients, (ASPTMR), Bucharest, Romania.
e-mail: cristina.enache@raa.ro

Background and challenges to implementation: Every
year Romania has the highest number of new and re-
lapsed TB cases in the European Union. Unfortunately,
quality people-centred TB care remains out of reach for
the majority of the population. In order to further at
least some of the principles of the quality people-centred
care, the Romanian Angel Appeal Foundation (RAA)
and the Association for Supporting MDR-TB Patients
(ASPTMR) developed a legislative proposal in 2016, en-
dorsing provision of social, psychological and financial
support for people with TB. Unfortunately, due to initial
disapproval by the Ministry of Health (MoH) and the
National TB Programme (N'TP), the Senate rejected the
bill.

Intervention or response: To ensure that the proposal
does not disappear in administrative “black hole” fol-
lowing rejection, RAA developed and carried out a com-
prehensive advocacy campaign in 2017-2018.

The advocacy campaign included three strands of ac-
tion: 1) online mobilization campaigns aimed at the gen-
eral public, including an online petition signed by more
than 8500 people; 2) national level advocacy, including
regular meetings with MPs, Health Minister and NTP
Coordinator; 3) international advocacy, including con-
tribution to the Universal Periodic Review and meetings
with Embassies.

Results and lessons learnt: The advocacy campaign suc-
ceeded and on November 14th, the TB Bill was voted
in the Parliament and became a law on December 15th
2018. The success of the campaign was noted and RAA
received an award in the Public Participation Awards
Gala 2019.
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Conclusions and key recommendations: As the result of
the law, people with TB are entitled to a monthly food
allowance and sick leave and indemnity for temporary
work incapacity, regardless of contribution period, for
the whole period of treatment until being cured. The
law ensures a free, correct, comprehensive quality treat-
ment and psychosocial support within their community.
The impact of the law is both budgetary and program-
matic, and the MoH and the NTP will have to revise the
guidelines accordingly.

OA-09-369-31 Community engagement
to motivate participation in a mobile TB
screening programme in Lima, Peru:

a theory-driven approach

DV Puma Abarca,’ H Valdivia,!

LV Carrillo Montenegro,2 J Jimenez Guevara,'

CM Yuen,3 MB Brooks,3 L Lecca,2 MC Becerra,3

SA Keshavjee,3 JT Galea,* 'Socios en Salud - Partners

In Health, Tuberculosis Program, Lima, Peru, 2Socios en
Salud - Partners In Health, Direction, Lima, Peru, 3Harvard
Medical School, Department of Global Health and Social
Medicine, Boston, CT, United States of America, 4University
of South Florida, College of Behavioral and Community
Sciences, Tampa, FL, United States of America.

e-mail: dpuma_ses@pih.org

Background and challenges to implementation: As part
of the HALT TB initiative, Socios En Salud launched
the “TB MOVIL” program in Lima, Peru aiming to
screen 100,000 persons for TB. Concerned with reach-
ing our recruitment targets, especially people less likely
to be screened for TB (men; healthy individuals with no
known contact with TB cases), we designed a multifac-
eted Community Engagement Plan (CEP) prior to the
project launch.

Intervention or response: Informed by the Theory of
Diffusion of Innovations, the CEP included:

1. Identification of key social networks and their leaders
(called “community popular opinion leaders” (CPOLS))
and congregation venues;

2. Identification of barriers/facilitators to TB screening;
3. Logo creation, street murals, and messages addressing
TB screening barriers and diffused verbally by CPOLs
and,

4. The deployment of staff to both invite/direct people
walking past the mobile unit and visit individual homes
to invite and accompany residents to the mobile unit.
Results and lessons learnt: TB MOVIL launched in Feb-
ruary, 2019. By April 15, 2019, we had screened 5,248
people (approximately 95 per day), 43.7 % were men.
The CEP’s multimodal messaging has penetrated the
community, reaching people less likely to get screened
for TB. Home visits have significantly boosted the re-
cruitment of the most difficult to reach people and pro-
vided real-time information about events (eg, funerals,
sporting events, political campaigns) that affect screen-
ing operations.

Of the 974 people with abnormal radiography, 510
(52%) had heard of the HALT TB initiative before
reaching the campaign.

Conclusions and key recommendations: A theory-in-
formed recruitment tailor-made for TB screening in our
target community has proven successful in meeting our
ambitious recruitment goals thus far. Crucially, our CEP
reaches individuals who interact less with the health
system and may normally forgo TB screening. Though
crafted specifically for our project, a similar approach
could be followed for the development of CEPs at the
TB Program level.

“TB MOVIL”
COMMUNITY ENC

[Community Engagement Plan |
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OA-09-370-31 Survivor-led networks in Bihar
and Jharkhand: empowering TB champions
for a rights-based response to TB

S Kumar,! A Srinivasan,! A Panda,2 P Mishra,?

P Singh Baghel,3 D Sharma,4 S Singh,> R Verma,¢

R Ananthakrishnan,” A Goswami,8 'REACH (Resource
Group for Education and Advocacy for Community

Health), TB Call to Action Project, Chennai, India,

2REACH (Resource Group for Education and Advocacy

for Community Health), TB Call to Action Project, New
Delhi, India, 3REACH (Resource Group for Education and
Advocacy for Community Health), TB Call to Action Project,
Patna, India, 4REACH (Resource Group for Education

and Advocacy for Community Health), TB Call to Action
Project, Ranchi, India, 5TB Mukt Vahini, Network, Patna,
India, 6TEJ, Network, Giridih, India, ’7REACH (Resource
Group for Education and Advocacy for Community Health),
Organisation, Chennai, India, 8USAID India, Health Office,
New Delhi, India. e-mail: smrity.reach@gmail.com

Background and challenges to implementation: In In-
dia, survivor-led networks for TB are relatively nascent.
An effective network can build the knowledge of com-
munities and act as advocates for rights-based care for
people with TB.

Intervention or response: In Bihar and Jharkhand, sur-
vivor-led networks were formed in 2018 as an outcome
of capacity-building workshops for TB survivors organ-
ized by REACH under Call to Action project supported
by USAID. TB Mukt Vahini (TMV) was formed with 13
TB Champions from 7 districts of Bihar and TE]J (TB
Elimination in Jharkhand) with 14 Champions from 9
districts. The networks defined their mandate as sup-
porting people with TB, raising awareness among com-
munities and advocating for high-quality services.
Results and lessons learnt: In 14 months, TMV has
grown from 13 to 243 members from across 16 districts
of Bihar. TEJ has 355 members from 21 districts in
Jharkhand. Membership is restricted to TB survivors
and in exceptional cases, family members of people af-
fected by TB. Network members organized simultane-
ous padyatras (TB-walk) across several districts to sen-
sitize communities. TE] members supported frontline
workers to counsel people with TB from tribal commu-
nities. Using social media, TE] highlighted gaps at the
facility level for swift action by authorities. TMV mem-
bers provided psychosocial support to people with TB
and help identify those with TB symptoms, linking them
to the nearest facility. 13 members of TE] and 11 from
TMV are part of national, state and district TB Forums.
TMYV is now registered as an independent legal entity.
Conclusions and key recommendations: The steady ex-
pansion of TMV and TE] has demonstrated that sur-
vivors can come together in a structured manner, and
advocate with a unified voice for better services for peo-
ple with TB. This process can be replicated across the
country at national, regional and local levels to ensure
voices of affected communities are heard.

0OA-09-371-31 Generational awareness and
acceptance of the National Comprehensive
Tobacco Control Law in Iran

A Nazari,' S Ghafari,’ S Hamzeh ali,2 'Iranian Anti
Tobacco Association, Tobacco Control Research Center,
Tehran, Iran, Islamic Rep. Of, 2Tobacco Control Research
Center(Iranian Anti Tobacco Association), Tobacco Control
Research Center, Tehran, Iran, Islamic Rep. Of.

e-mail: sanaz.hamzehei@gmail.com

Background: According to the results of the STEPS
studies in 2016, the prevalence of tobacco use in Iran
is 14.3%. About 6.4 million adult smokers in Iran use
about 50 billion cigarettes each year. The National
Comprehensive Tobacco Control Law was ratified by
the Iranian parliament in 2006.

Methods: This study was carried out during the 32nd
Tehran International Book Fair in Tehran. Data col-
lecting was executed through the field research with a
sample consisted of 1,100 exhibitors. The method of re-
search was simple random sampling.

Results: According to the present study, 33.8% of re-
spondents were aware of the existence of the National
Comprehensive Tobacco Control Law. Among them,
54.8% were properly informed of the details of the law,
especially the prohibition of tobacco sale to people
under the age of 18. Moreover, 69.4% of respondents
reported their acceptance of restrictions and control
of smoking in public places. However, the rate of ac-
ceptance varied among generations. For example, re-
spondents born in the 1970s and earlier had the lowest
acceptance rate (9.4%), while respondents born in the
1980s had the highest acceptance rate (41.9%). The rate
of acceptance in respondents born in the 1990s and later
was 31.1%.

Conclusions: More than a decade after the ratifica-
tion of the National Comprehensive Tobacco Control
Law in Iran, less than one-third of the cultural strata
of the community are aware of it. On the other hand,
the two-third of these people agree to apply restrictions
on tobacco use in public places. The rate of acceptance
in young generations is significantly higher. Therefore,
policymakers and the civil society should focus more
than ever on improving the information dissemination,
utilizing the generational capacities, and creating the
sense of demanding in citizens.
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OA-10-C9 National policymaking to
achieve HLM & end TB goals

OA-10-372-31 A new tool for assessing
country readiness for transition from Global
Fund financing for Tuberculosis

M Reid,! G Roberts,2 P Wesson,3 N Beyeler,* S Fewer,*
E Goosby,! TUCSF, Medicine, San Francisco, CA, United
States of America, 2N/A, N/A, New York, NY, United States
of America, 3UCSF, Epi & Biostats, San Francisco, CA,
United States of America, 4UCSF, Institute of Global Health
Sciences, San Francisco, CA, United States of America.
e-mail: michael.reid2@ucsf.edu

Background: There is pressing need for validated tools
to assess readiness for donor financing transition in high
TB burden countries that will soon be ineligible for GF
financing for TB.

Methods: We developed an assessment tool to evalu-
ate country-level transition-readiness across four TB-
related dimensions; (1) TB disease burden [measured as
TB effective treatment coverage for drug-susceptible and
drug-resistant TB], (2) domestic financing of TB ser-
vices [measured as percentage domestic TB budget un-
funded and domestic funding for TB per incident case]
(3) current GF financing for TB [as a percentage of each
countries’ total TB budget], and (4) health system resil-
ience [documented as health workforce density and indi-
cator of essential medicine costs]. Countries categorized
as being in-transition, or pre-transition, were compared
to a cohort of countries that had already successfully
transitioned out of GF TB-specific aid. For each indi-
cator, country-specific Z-scores were calculated, based
on distribution of standard deviations derived from the
post-transition cohort at the time of their GF-transition.
Z-scores were then scaled (0=best, 5=worst) across each
dimension and ANOVA used to compare cohorts across
each dimension.

Results: The analysis included 6 pre-transition, 7 in-
transition and 7 post-transition countries. There were
no significant differences between the cohorts across 3
of 4 domains, but post-transition countries had achieved
higher rates of TB treatment coverage at time of transi-
tion compared to the other cohorts (p=0.048). Notably,
several pre-transition countries (e.g. Kazakhstan, Arme-
nia and Albania) had much higher (e.g. worse) scores
on all 4 dimensions compared to the post-transition co-
hort). Radar visualization (figure 1) highlights average
differences between the three cohorts.

Conclusions: This simple transition-readiness tool can
highlight countries where transition would be high-risk
compared to countries that have successfully transi-
tioned. Furthermore, the results demonstrate that the
cohort of countries currently in transition appear to
have strong capacity to manage this ‘donor transition.’
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[Figure 1. Radar visualization of transition coborts
across 4 scored dimensions (0=best, 5=worst)]

OA-10-373-31 Post-Global Fund household
financial burden due to multidrug-resistant
tuberculosis in Guizhou province, China

Y Wang,' E McNeil,2Z Huang,? L Chen,* H Chen,>
X Lu," C Wang,4 V Chongsuvivatwong,? 'Guizhou
Medical University, School of Medicine and Health
Management, Guiyang, China, 2Prince of Songkla
University, Epidemiology Unit, Faculty of Medicine, Hat
Yai, Thailand, 3Guiyang Public Health Clinical Center,
Department of Tuberculosis, Guiyang, China, 4Affiliated
Hospital of Zunyi Medical University, Department of
Respiratory Medicine, Zunyi, China, 5Guizhou Center
for Disease Prevention and Control, Department of
Tuberculosis Prevention and Control, Guiyang, China.
e-mail: fafafa3936@126.com

Background and challenges to implementation: China,
where the Global Fund has terminated its support for
the tuberculosis program, has the second highest multi-
drug-resistant tuberculosis (MDR-TB) burden. Guizhou
is a low-income province in southwest China having a
high MDR-TB burden. Nearly all households are under
various public health insurance schemes in Guizhou,
none of which fully covers MDR-TB.

Intervention or response: We aimed to quantify the
household financial burden due to MDR-TB and house-
hold’s coping strategies in Guizhou and to identify pre-
dictors of catastrophic total costs. A cross-sectional
study combining hospital-based patient interviews and
household visits was conducted from November 2017 to
August 2018.

Results and lessons learnt: A total of 161 eligible house-
holds with MDR-TB patients were investigated. The
median (interquartile range) of total healthcare costs
due to MDR-TB for the first 12 months was US$7,787
(5,122-10,090), which included 50% direct out-of-pock-
et payments, 23% productivity loss and 27% insurance
payments. The median annual household income pre-
disease was US$10,430. Overall, 53% of households



S$102  Oral abstract sessions, Thursday, 31 October

were shared by direct out-of-pocket payment and pro-
ductivity loss. While various health insurance schemes
covered 97% of the affected families, 87% households
faced catastrophic total costs and 22% were pushed into
poverty. In order to cope with the financial burden, 37 %
of households tried to save money, 39% reduced daily
expenses and 63% were forced to borrow money. Pre-
dictors of catastrophic total costs were households in
which the patient was the primary income earner, pa-
tients with a long inpatient stay, and those who lost their
job after getting MDR-TB.

Conclusions and key recommendations: During this
post-Global Fund period, the current Chinese health in-
surance could not serve as a safety net for households
affected by MDR-TB. This may accelerate the spread of
MDR-TB in the near future. Hence, more investment is
needed to maintain a uniform insurance support system
for MDR-TB in China.

OA-10-374-31 Business unusual:
patient-centred and costed national
strategic plan for Kenya

N Omale," E Omesa,' M Kamene,! E Masini,2 "Ministry
of Health, National Tuberculosis, Leprosy and Lung Disease
Program, Nairobi, Kenya, 2Stop TB Partnership/UNOPs,
Regional Advisor, Geneva, Switzerland.

e-mail: nomale@nltp.co.ke

Background and challenges to implementation: Tu-
berculosis is the leading cause of morbidity in Kenya
with historical TB control strategies allocation of equal
resources in an all size-fit-all approach based on pro-
grammatic experience and routine reporting. Recent
evidence demonstrated that this approach may have
gaps evidenced by the prevalence survey 2016 demon-
strating that Kenya was missing > 40% of people with
TB (PWTB) with 67% failing to seek care, mostly men,
whereas 80% of those who did, were missed; and inad-
equate alignment of TB services where patients sough
initial care. In addition, 84% of TB patients incurred
catastrophic costs while seeking care.

Intervention or response: This informed the need to de-
velop a differentiated patient-centered strategy of find-
ing missing PWTB in the first ever costed and compre-
hensive National Strategic Plan (NSP) 2019-23 region-
ally to achieve the END TB targets. This process incor-
porated review of existing evidence, prioritization of
differentiated interventions and impact evaluations and
modelling to optimize effectiveness to close gaps along
the patient pathway.

Results and lessons learnt: The process resulted in an
NSP that laid out the strategic and technical direction
for the elimination of TB in Kenya that represents the
vision as well as to achieve targets that align with END
TB strategy goal. The immediate implementation of
the framework, prior to its launch, led to an increase in
TB detection of over 10%, with an outcome target of

542,000 adults and 55,000 children with TB, 4,500 MDR
TB patients and 900,000 people initiated on LTBI by
2023. Mathematical modelling for the most impactful,
yet minimal-cost interventions to achieve targets with a
reduction of: incidence by 80%, death by 90%, chronic
lung diseases by 90% compared to 2015 and 0% patients
incurring catastrophic costs by 2030.

Conclusions and key recommendations: Evidence-based,
patient-centered strategy in a high burden resource-limit-
ed setting is paramount to achieve global END TB strat-
egy targets and should be adopted by NTPs.

OA-10-375-31 The social and financial costs
of seeking child tuberculosis care in Kampala,
Uganda

D Jaganath,'23 E Wobudeya,* P Wambi,4 R Crowder,23
P Shete,23 C Adithya,23 "University of California (UCSF),
Pediatric Infectious Diseases, San Francisco, CA, United
States of America, 2University of California (UCSF),
Pulmonary and Critical Care Medicine, San Francisco, CA,
United States of America, 3University of California (UCSF),
Center for Tuberculosis, San Francisco, CA, United States
of America, 4Mulago National Referral Hospital, Directorate
of Paediatrics and Child Health, Kampala, Uganda.

e-mail: devan.jaganath@ucsf.edu

Background: Eliminating catastrophic costs from tuber-
culosis (TB) is a key goal of the End TB Strategy. Re-
search on patient costs has focused on adults. We deter-
mined the pre-treatment costs to households of children
with presumptive TB in Kampala, Uganda.

Methods: We enrolled consecutive children who were
referred to a pediatric TB clinic and met clinical criteria
for presumptive TB. We administered surveys to adult
caregivers on the child’s clinical status and household
socio-demographics. They also completed an adapted
WHO TB patient cost survey to capture loss of income,
dissavings practices, and coping strategies.

Results: Of 61 children with presumptive TB from 33
caregivers, the median age was 3.4 years (IQR 1.1-5.9),
44% were female (95% CI 32-57), 18% (95% CI 10-30)
were HIV-infected, and 11% (95% CI 4-27) had severe
acute malnutrition. Children had a median of 3 (IQR
2-5) medical visits before their current TB evaluation.
The median annual household income was $730 USD
(IQR $324-$1,375), and most (49/53, 93%) caregivers
reported that household finances were negatively affect-
ed by their child’s illness. The majority of households
reported lost income (45/52, 87%), and eight (20%)
incurred costs that were catastrophic. The majority
missed work (42/51, 83%), and about half (23/48, 48%)
had to pay more for child care during the illness. Dis-
savings strategies, including selling livestock, taking out
a loan, or selling other assets, were reported by 23/50
(46%) caregivers. Almost two-thirds of school-age chil-
dren missed school (19/31, 61%), and over half (31/56,
55%) were perceived to be lagging in learning or devel-
opment because of the illness.
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Conclusions: Prior to treatment, families of children
with presumptive TB already face a large financial and
social burden. Our results suggest childhood TB has
unique costs that should be integrated into the discourse
on social protection for TB-affected households.

OA-10-376-31 Cost-effectiveness of
preventive therapy for tuberculosis:
one-month daily isoniazid and rifapentine
vs. three-month weekly isoniazid and
rifapentine

O Ferguson,' D Dowdy,! K Johnson,' A Tucker,!

Y Jo," JJohns Hopkins Bloomberg School of Public Health,
Epidemiology, Baltimore, MD, United States of America.
e-mail: ofergus1@jhu.edu

Background: Investing in preventive therapy is key to re-
ducing the burden of tuberculosis (TB). Implementation
of isoniazid preventive therapy (IPT) for six months or
more is challenging in high-burden settings. Alternatives
to IPT include a three-month regimen of weekly iso-
niazid and rifapentine (3HP) and, most recently, a one-
month regimen of daily isoniazid and rifapentine (1HP).
The conditions under which THP might be cost-effective
relative to 3HP remain uncertain.

Methods: We combined a decision analysis of preven-
tive therapy outcomes with a Markov state-transition
model of costs and outcomes to estimate the incremen-
tal costs and effectiveness (ICER) of 1HP versus 3HP in
a simulated cohort of 1000 patients attending an HIV
clinic in a low income, high burden setting. ICER was
expressed as 2017 US dollars per disability-adjusted life
year (DALY) averted over a 20-year time horizon from a
system perspective. For the base case, THP was assumed
to be noninferior in terms of efficacy and completion
rates. We estimated cost-effectiveness under varying as-
sumptions regarding the difference between 3HP and
1HP in terms of completion and efficacy, as well as la-
tent TB prevalence and rifapentine price.

Results: For THP to achieve the same level of effective-
ness as 3HP on an identical population, 1HP resulted
in an additional $13,888 in total costs. A multivariate
sensitivity analysis, showed significant impact of com-
pletion rates and drug efficacy on the incremental cost
effectiveness (ICER) of 1HP relative to 3HP.

Varying Efficacy & Completion Rates of 1HP, Impact on ICER

™ 73 1HP Efficacy

2000 83 1HP Efficacy
F. 95 1HP Efficacy

1.0 1HP Efficacy

0 005 04 015 02
Difference in Completion Rates (1HP-3HP)

[Multivariate Analysis]

Conclusions: The cost-effectiveness of the THP regi-
men is likely to depend on the cost of rifapentine, drug
completion rates and efficacy, and the local willingness
to pay (WTP). A reduction in the price of rifapentine
would decrease the cost of the THP and 3HP regimens,
thus increasing the probability a country would be will-

ing to pay.

OA-10-377-31 It's not all about new drugs:
impact of economic migration and social
factors on loss to follow-up among patients
receiving bedaquiline and delamanid in
Armenia

N Khachatryan,” A Madoyan,2 O Kirakosyan,?2

L Yegiazaryan,3 L Kocharyan,* H Atchemyan,?

L Hovhannisyan,2 A Serobyan,2 A Melikyan,?2

C Hewison,5 "Médecins Sans Frontiéres, Armenia, Paris,
France, 2Médecins Sans Frontiéres, Armenia, Yerevan,
Armenia, 3National Tuberculosis Control Centre of the
Ministry of Health of the Republic of Armenia, National
Tuberculosis Control Centre MDRTB Unit, Yerevan,
Armenia, 4National Tuberculosis Control Centre of the
Ministry of Health of the Republic of Armenia, National
Tuberculosis Control Centre, Yerevan, Armenia, Médecins
Sans Frontieres, Medical Department, Paris, France.
e-mail: cathy.hewison@paris.msf.org

Background: Emigration for socio-economic reasons
is common in Armenia, with approximately 25% of
the population living outside the country. Migration
impacts TB diagnosis and treatment outcomes. We ex-
amine reasons for lost to follow-up amongst MDR-TB
patients starting new TB drugs in Armenia.

Methods: This is a mixed method study that includ-
ed patients started on MDR-TB treatment contain-
ing bedaquiline or delamanid between April 2015 and
March 2018. Patients’ data were entered prospectively
into an electronic medical record and medical staff and
a subset of patients were interviewed.

Results: Amongst 155 patients who started delamanid
or bedaquiline in the reporting period, 27.1% (42/155)
were lost to follow-up. Amongst those lost to follow-
up: the majority were men (83.3%, 35/42), previously
treated for TB (36/42, 85.7%) with a median age of
43.1. The majority of patients (33/42, 78.6%) were lost
to follow-up before 12 months: 23.8% (10/42) at 1-3
months, 26.2% (11/42) at 4-6 months and 21.4% (9/42)
at 7-9 months. Reasons for lost to follow-up: 54.8%
(23/42) economic migration (Russian Federation 42%,
Europe 12%), 14.3% (6/42) stigma, denial of diagnosis
or patient refusal, 11.9% (5/42) social problems, 19%
(8/42) other reasons including treatment delivery model
incompatible with childcare or working hours, inacces-
sibility due to remote location and transport issues.
Patient interviews commonly reported the necessity to
provide financially for the family as a reason for migra-
tion. As a consequence TB treatment was interrupted
despite awareness of the negative impact on TB disease.
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Conclusions: In Armenia, despite social support provid-
ed by the National Tuberculosis Program and Médecins
Sans Frontieres, a high proportion of the patients were
lost to follow-up, most of them due to economic reasons
or social problems. In addition, the treatment delivery
model may not be adapted to the patients’ needs. Alter-
native patient centred treatment models allowing travel
or additional social support may encourage treatment
completion.

OA-10-378-31 Addressing social determinants
of health to reduce TB burden - nutritional
support for all TB patients in India!

D Balasubramanian,’ B Vadera,! R Rao,!

R Ramachandran,2 KS Sachdeva, "Ministry of Health

& Family Welfare, Central TB Division, New Delhi, India,
2World Health Organisation, TB Control Programme, New
Delhi, India. e-mail: deep19882000@gmail.com

Background and challenges to implementation: Under-
nutrition and tuberculosis (TB) have a bidirectional
relationship, which at the population level contributes
to an estimated 55% of annual TB incidence in India.
Government of India launched a scheme for nutritional
support - “Nikshay Poshan Yojana” for all TB patients
registered in the online portal “Nikshay” of National
TB program.

This scheme entails transfer of 500 INR every month
throughout the course of treatment directly into the
bank account of the beneficiary. Nutritional support
can provide for reduced out-of-pocket expenditure, im-
proved treatment success rates and thereby decreasing
transmission. This article documents the learning’s of
implementing this scheme nation-wide.

Intervention or response: The article presents an analy-
sis of secondary data collected though Nikshay portal
under the National TB programme from April 2018 to
July 2018. Beneficiaries considered include those diag-
nosed with TB and registered from 01st April 2018 to
30th June 2018 and have completed at least 1 month of
treatment.

Results and lessons learnt: As on 31st July 2018, nearly
4,88,213 eligible beneficiaries were identified across all
States/Union territories (UTs) in the country. Among
whom only 15% (71132) of the beneficiaries had re-
ceived the benefits, ranging from 2% to 31% across
States/UTs. Moreover, nearly 46% (2,26,955) beneficiar-
ies did not have their bank account details seeded in
Nikshay portal, with the gap ranging from 87% to 17%
across States/UTs.

Conclusions and key recommendations: Wider dissemi-
nation of information on provision of monthly support
for nutrition to enhance demand generation, further
emphasis on seeding of bank account details and pro-
cessing of payment through a simplified approach needs
to be carried out.
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[State wise status of bank account seeding in Nikshay
and coverage of Nikshay Poshan Yojana scheme]

OA-10-379-31 Public investments in the
clinical development of bedaquiline

D Gotham,! L McKenna,2 M Frick,2 E Lessem,3
Independent, London, United Kingdom, 2Treatment
Action Group, TB Project, New York, NY, United States of
America, 3Treatment Action Group, Programs, New York,
NY, United States of America.

e-mail: lindsay.mckenna@treatmentactiongroup.org

Background: In 2012, bedaquiline became the first new
treatment for multidrug-resistant TB (MDR-TB) to
be approved in nearly five decades. In 2018, the WHO
published new treatment guidelines establishing a new
bedaquiline-based standard of care for MDR-TB. A
range of public (governmental and non-profit) entities
have contributed to the development of bedaquiline. Es-
timating the total public investments in the development
of a key new treatment can inform access approaches
and future planning of drug development.

Methods: We identified various avenues of public mon-
etary contributions to the development of bedaquiline:
direct funding of clinical studies, tax credits and deduc-
tions to the proprietor pharmaceutical company, and
the revenues resulting from the priority review voucher
(PRV) awarded to the proprietor upon bedaquiline’s ap-
proval (a PRV can be applied by the owner to any fu-
ture regulatory submission to secure faster regulatory
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review, allowing earlier market entry). Data on clinical
trial funding were gathered through direct contact with
study leads and/or funders; for non-responses, published
phase-specific average costs were substituted. Tax credits
were calculated based on assumed proprietor trial costs
(using aforementioned published averages); deductions
estimates were based on assumed claimed manufactur-
ing costs, according to methods provided in US statutes.
The value of the PRV was estimated through application
of a published model.

Results: Total public expenditures on clinical trials
were estimated at US$237 million (Table). Tax credits
available to the proprietor were estimated at US$18-31
million. Tax deductions for donated bedaquiline were
estimated at US$S5 million. The value of the PRV to the
proprietor was estimated at US$300-400 million.

Trial Phase Organisation(s) Cost (US$)
TB Alliance trials Various TB Alliance 119,000,000*
endTB observational 3 MSF, PIH, others 31,000,000
STREAM stage 2 3 The Union 21,000,000*
endTB interventional 3 MSF, PIH, others 18,000,000
endTB-Q 3 MSF, PIH, others 13,000,000
InDEX 4 CAPRISA 8,000,000
TB-PRACTECAL 213 MSF, TB Alliance, DND, others 8,000,000
TRUNCATE-TB 213 UCL, NUHS, SCRI 7,000,000
NEXT 213 UCT, UoL, WSU, UoS, UCTLI 4,000,000

[Overview of key publicly funded clinical trials on
bedaquiline (not exhaustive, figures with * are based

on reported phase-specific averages)]

Conclusions: Overall public investments in the clinical
development of bedaquiline were estimated at US$560-
673 million. Total public investments in the clinical
development of bedaquiline have thus likely exceed-
ed those of the proprietor pharmaceutical company,
which has cited total bedaquiline-related investments at
US$500 million.

OA-11-C11 TB training and education
initiatives to build capacity and improve
outcomes

OA-11-380-31 Improving “FAST” indicators
and health workers’ knowledge through
targeted training; findings from facility-
based studies in Abia State, Nigeria

E lwuoha,! O Okorie,2 'Abia State University Teaching
Hospital, Community Medicine, Aba, Nigeria, 2Ministry of
Health, Abia State TB Program, Umuahia, Nigeria.

e-mail: iwuohacarol@gmail.com

Background: Nigeria is a high burden country for
TB.”FAST” strategy a focused approach to stopping
TB spread in congregate settings was developed by TB
Carel. It stands for Finding TB cases Actively, Separat-
ing safely, and Treating effectively. We assessed the ef-
fect of health workers training and implementation of
the strategy on knowledge of health workers and the
“FAST” indicators (FI) at Abia State University Teach-
ing Hospital (ABSUTH); a tertiary referral facility with
crowded waiting areas.

Methods: This was a facility based interventional study
using equivalent control group design methods with AB-
SUTH as the intervention facility while Federal Medical
Centre Umuahia(FMCU) was the control. Health work-
ers (74 across cadres) selected through stratified random
sampling were trained to ensure daily cough surveillance
and screening for TB among patients at the General
outpatient, medical wards and HIV clinic of ABSUTH
under supervision of a “FAST” focal person. Baseline
knowledge of health workers(using pre-tested question-
naires) before and after the intervention and FI in the
facility TB records of newly diagnosed TB patients 3
months before and 3 months after the intervention were
obtained. Having a knowledge score of 8 and above
out of a possible maximum of 16 was graded as good
knowledge while below 8 was poor.

Results: Mean knowledge scores at baseline were 6.99 +
2.59 for the study group and 8.12 % 2.84 for the control.
The intervention increased mean knowledge score of
study group to 12.39% 2.55 while no significant change
was observed in the control. Statistically significant dif-
ference in FI was observed in the intervention facility
(see table 1) unlike the control facility where no signifi-
cant difference was observed.

Conclusions: The intervention significantly improved
health workers knowledge, reduced diagnostic delays
and increased number of TB patients commenced on
treatment. It can be scaled up to other facilities in simi-
lar settings.
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“ Pre- Post- %

I:t:\is;rtors intervention intervention change Ind:szr:eent- P value
Values Value in value

Average fime to 73 35 5 8.60 0.013*

diagnosis (days)

presumptive TB

cases/ number of 93/2670 203/2683 >100 7.78 0.016*

persons seen

Diagnosed TB

patients/number of ~ 23/2670 46/2683 100 6.12 0.03*

persons seen

T s

treatmentino of 22/2670 42/2683 94 5.44 *statistically

significant
persons seen

[Table 1: “FAST” Indicators in study facility before and
after the intervention]

OA-11-381-31 The association of three
interventions with TB knowledge, attitudes
and practices of male inmates in South
African correctional centres

A Best, 2 D Cooper,2 M Mabena,? A Scheibe,*

H Hausler,5 'TB HIV Care, Communications, Cape Town,
South Africa, 2University of the Western Cape, School of
Public Health, Cape Town, South Africa, 3Department of
Correctional Services, Health Services, Cape Town, South
Africa, 4TB HIV Care, Strategic Information, Cape Town,

South Africa, 5STB HIV Care, Executive, Cape Town, South
Africa. e-mail: alison@tbhivcare.org

Background: Tuberculosis (TB) prevalence within South
African correctional centres (prisons) is higher than in
the general population, a trend seen throughout the
world (Baussano et al. 2010). A patient-centred approach
to responding to TB, pillar one of the World Health Or-
ganization’s End TB Strategy, includes providing health
education to TB-affected people. Interventions that seek
to improve the TB knowledge, attitudes and practices of
inmates in correctional centres, a TB key population, in-
clude a peer education programme, an edutainment pro-
gramme called ‘Kick TB/HIV’, and routine HIV coun-
selling and testing (HCT). This research assessed the
association of these three interventions with TB-related
knowledge, attitudes and practices of male inmates.
Methods: A quantitative cross-sectional survey was con-
ducted with 336 sentenced, male inmates over 18 years
old in six correctional centres in the Western and Eastern
Cape, South Africa. Inmates who met eligibility criteria
were randomly selected for inclusion, were interviewed,
and then completed a self-administered questionnaire.
Ethics approval was obtained from the University of the
Western Cape and the Department of Correctional Ser-
vices.

Data was analysed by performing a Chi-squared test
on each outcome (measures of TB knowledge, TB atti-
tudes, TB practices) in relation to each exposure (HCT,
peer education, ‘Kick TB/HIV’), as well as socio-demo-

graphic factors. A multivariate logistic regression was
then run for each outcome and all the exposure vari-
ables that had shown statistical significance (at a level of
p<0,05) for that outcome in bivariate analysis.

Results:

HCT Peer education Kick TB/HIV
OR P value OR P value OR P value
(95% Cl) (95% ClI) (95% Cl)
Knowledge of
1,08 0,89 1,64
three of four TB (047-252) 0,85 (0,56-1.39) 0,62 (1,04-2,58)" 0,03
symptoms
ity 1 089 M6 007 255 00005
. (0,43-2,66) (0,96-2,54) ’ (1,50-4,36)*
of curing TB
Willing to care 7,68
. ’ 0,56 3,87
for family (2,32 0,0008 . 0,27 ’ . 0,04
member with TB ~ 25,39)* (0.19-1,60) (1.05-14,28)
Willing to tell
347 1,20 1,26
cellmate about ’ . 0,008 , 0,57 . 0,46
T8 diagnosis (1,38-8,73) (0,67-2,26) (0,68-2,37)
High likelihood
of adherence to 1,45 1,50 1,18
TB medication (0,52-4,06) 048 (0,82-2,75) 019 (0,65-2,14) 060
post-release
High likelihood
of seeking care 0,80 1,43 1,00
assoonas (018350 O70 (069297 O3 (049205

suspects TB

[*After multivariate analysis]

Conclusions: Exposure to Kick TB/HIV is associated
with greater knowledge of TB, some positive attitudes
to TB but no difference in TB practices. Exposure to
HCT is associated with positive attitudes towards TB,
while peer education showed no associations. Further
research on the impact of Kick TB/HIV would be of val-
ue. It should be considered as an intervention to increase
TB knowledge among male inmates.
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OA-11-382-31 A pilot tuberculosis
treatment literacy intervention to improve
retention-in-care in South Africa

S Law,! A Daftary,23 B Seepamore,* N Sikhakhane,3

S Chetty,5 H Dawood,3¢ O Oxlade,2 N Padayatchi,3

D Menzies,27 'Harvard Medical School, Department of
Global Health and Social Medicine, Boston, MA, United
States of America, 2McGill University, McGill International
TB Centre, Montreal, QC, Canada, 3University of KwaZulu-
Natal, Centre for the AIDS Programme of Research in
South Africa (CAPRISA), Durban, South Africa, 4University
of KwaZulu-Natal, Department of Social Work, Durban,
South Africa, SKwaZulu-Natal Department of Health,

East Boom Community Health Centre, Pietermaritzburg,
South Africa, 6Greys Hospital, Infectious Diseases Unit,
Pietermaritzburg, South Africa, 7McGill University, WHO
Collaborating Centre for TB Research, Montreal, QC,
Canada. e-mail: lawsteph@gmail.com

Background: Sub-optimal tuberculosis (TB) treatment
outcomes in South Africa may be attributed to patient
attrition across the care cascade. We used a pragmatic
mixed-methods approach to develop and pilot test a
TB treatment literacy intervention at an urban primary
healthcare clinic in KwaZulu-Natal to reduce initial and
treatment losses-to-follow-up.

Methods: The intervention included: 1) group health
talks to all clinic patients in queue (highlighting the
merits of TB testing, learning one’s test results and
treatment initiation); and 2) one-on-one counselling
with diagnosed TB patients at weeks one and six of
treatment (including practical and individualized adher-
ence strategies). Messaging was developed through a
participatory workshop with clinic staff and delivered
by trained social work students assigned to the clinic
for academic practicums. We compared TB testing and
treatment outcomes during the study period (May-Sep
2018) against a historical control period (May-Sep 2017)
using descriptive, univariate and multivariate logistic
regression analyses. We assessed acceptability via focus
groups with students and patient exit surveys.

Results: During the study period, absolute number of
TB tests increased by 37.0% and TB treatment initiation
amongst diagnosed patients increased by 8.2% (95%Cl
-1.3% to 17.7%), compared to the control period. Stu-
dent focus groups suggested the health talks increased
patient interest, TB knowledge and uptake of TB test-
ing and treatment. Of 170 patients diagnosed during the
study period, 87 (51.1%) received at least one counselling
session. Patients who received any counselling were more
likely to complete the intensive phase [aOR 1.88 (95%CI
1.11-3.16)] and entire treatment [aOR 1.68 (95%CI 1.02-
2.75)]. Patients found the counselling sessions helpful,
convenient and increased their self-confidence.
Conclusions: Providing TB treatment literacy at the time
of testing and early treatment can improve retention
throughout the care cascade. Acceptability and uptake
may be promoted through a participatory clinic-cen-
tered approach that utilizes existing human resources.

OA-11-383-31 Unlocking the value
of diagnostic data to strengthen TB
programmes: the TB Data Fellowship
programme

N Gous,!' N Myrick,2 B Cunningham,? C Macek,4

AU Nyarubhirira,> 'SystemOne, Sales, Johannesburg,
South Africa, 2Tableau Foundation, Global, Seattle, WA,
United States of America, 3SystemOne, Implementation,
Johannesburg, South Africa, 4SystemOne, SystemOne,
Northampton, MA, United States of America,
SManagement Sciences for Health (MSH), Laboratory
Services, Pretoria, South Africa.

e-mail: cmacek@systemone.id

Background and challenges to implementation: The col-
lection, aggregation, analysis and actioning of diagnos-
tic data is crucial to successful TB programs to enable
timely reporting, monitoring effectiveness, identifying
gaps, planning interventions and data-driven decision-
making. Diagnostic technologies (E.g.GeneXpert), pro-
duce vast amounts of rich, electronic data, that can be
passively collected through connectivity platforms. This
data represents an untapped wealth of information but
is not being used as tools and cadre of staff required
to analyse, understand and translate this data into im-
proved program and patient outcomes, do not exist.
Intervention or response: We developed and piloted
a novel training and mentorship program to build in-
country capacity for analysis and understanding of TB
data. The program, designed as a ‘package’, included
curriculum, training (5-days centralized/6-months re-
mote), webinars, recorded sessions, software tools (Tab-
leau Desktop, Tableau Online), reporting templates,
best practices, recommendations, ongoing mentorship
and technical support. We piloted the program in coun-
tries utilizing GxAlert connectivity platform to leverage
existing infrastructure and gain access to GeneXpert
MTB/RIf data.

Results and lessons learnt: Representatives from NTP,
NTRL and MoH from 6 countries (Bangladesh,Ethio
pia,Ghana,Malawi,Mozambique,Nigeria) enrolled in
the pilot (n=18 participants). Participant feedback was
positive but indicative that centralized training was in-
tensive and requires longer duration to ensure appropri-
ate skills transfer. n=15/18 participants completed the
program and served as a real-time remote supportive
mechanism which has impacted in decreased expenses
in supervision at country-level, improved quality of data
reporting, program management and procurement.

The mentorship has led to 2 symposia presentations,
7 conference abstracts, 1 invited speaking engagement
and a published technical brief. These massive data dis-
semination at country-level and international forums
has attracted interest of donors such USAID, Global
Fund, WHO.

Conclusions and key recommendations: The program
empowers local MoH /NTP/NRL staff to lead the on-
going analysis of TB-related data, discover and fix criti-
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cal inefficiencies, provide high-level technical and opera-
tional support to the TB program. Stakeholder engage-
ment is required to ensure sustainability.

OA-11-384-31 Translating knowledge to
action: impact of TB Union training in finding
the missing people with tuberculosis in
Tharaka Nithi County, Kenya

F Mukami,' L Mugambi,2 M Mutegi,' M Micheni,!

A Njeru,' J Ng'ang’a,3 'County Government of Tharaka
Nithi, Health, Tharaka Nithi, Kenya, 2Centre for Health
solutions, USAID - TB ARC, Nairobi, Kenya, 3Amref Health
Africa in Kenya, Global Fund Tuberculosis Project, Nairobi,
Kenya. e-mail: mukamifk@gmail.com

Background and challenges to implementation: Thara-
ka Nithi County is located in the eastern Kenya and has
a population of 441, 405. The county TB notification
rate was 278/100,000 in 2017. The estimated number
of missing people with TB was 850 in 2017. Lack of
Knowledge on TB data among the health care workers
was identified as one of the contributing factor to the
missing people with TB.

Intervention or response: TB coordinators in the county
were trained by the TB Union on Principles of Tuber-
culosis Care and Prevention in February 2018 covering
the following areas; Interpreting TB data, supportive
supervision and TB diagnosis. Feedback meetings to the
county health management team and representatives
of health facilities were carried out. The county under-
took to implement the lessons learnt to find the missing
people with TB. Using the estimated facility catchment
population and TB prevalence, expected number of TB
cases per facility was calculated. This was compared
with the actual numbers notified and targets were set per
facility. Various strategies were implemented/ strength-
ened including; Active Case Finding (ACF), Contact
tracing, targeted screening among others. Monthly pro-
gress monitoring chart were developed and distributed
to track performance on a monthly basis. Support su-
pervision was carried out on a regular basis.

Results and lessons learnt: Three sensitization meetings
were carried out and 67 facilities were sensitized. 100%
of the facilities sensitized embraced the use of monthly
performance tracking tool. 22% increase in TB cases
was recorded in 2018 (1248 cases in 2017, 1505 cases in
2018). 8 health facilities that had not recorded any case
in 2017 reported TB cases in 2018.

Conclusions and key recommendations: Case finding
increased by 22% in 2018. Use of TB data is key in ad-
vising on the areas that need focus. Routine tracking
of progress and support supervision plays a key role in
achieving targets.

OA-11-385-31 The design and
implementation of in-service trainings on TB
prevention and management among PLHIV
in India: a PERT application

RR Allam,' R Pant,2 C Utthappa,2 R Aggarwal,3

G Oruganti,' VV Yeldandi,2 KS Sachdeva,* RS Gupta,>
'SHARE INDIA, Research, Hyderabad, India, 2SHARE INDIA,
Research, New Delhi, India, 3Center for Disease Control/
CGH/DGHT, HIV-TB, New Delhi, India, 4Central TB Division,
Govt of India, Central TB Division, New Delhi, India,
5National AIDS Control Organization, HIV, New Delhi,
India. e-mail: rameshallam@sharefoundations.org

Background and challenges to implementation: A ma-
jor strategic initiative by the government is to strengthen
the collaboration between the National AIDS Control
Programme (NACP) and the Revised National TB Con-
trol Programme (RNTCP). A key challenge is training
human resources on updated guidelines before they
become redundant. This paper documents the rapid
design, implementation and evaluation of a pan India
training programme on intensive case finding (ICF),
daily anti-TB treatment (ATT) and airborne infection
control (AIC).

Intervention or response: Project Evaluation and Review
Technique (PERT) and Critical Path Method (CPM) was
used to develop three-day training for staff of Antiretro-
viral Therapy Centres (ARTC). The curriculum was de-
signed using a mix of didactic, participatory, and expe-
riential methods of instructional design for adult learn-
ers. Short-term evaluation was done using pre and post-
test assessment. Long-term curriculum retention and
detection of HIV-TB co-infection rates was followed-up
through short surveys periodically.

Results and lessons learnt: 956 ART staff (429 Medical
Officers and 527 Nurses) from 510 ARTC were trained
over a short span of three months. The assessment of
knowledge gained was significant (Mean diff.,=3.27,
p-value< 0.001). Follow-up indicated that ARTC from
17 states have established CBNAAT linkages, 18 have
started intensive case finding and revised treatment pro-
tocols. Some staff required periodic reinforcement and
mentoring for four symptoms (4S) screening and report-
ing and recording formats.

Conclusions and key recommendations: A scientifically
designed, fast paced training programme implemented
using PERT was successfully rolled out to build capacity
of ARTC staff for sustained interlinking of the HIV and
TB programmes in India. Public health programmes in
other low and middle income countries can benefit from
evidence generated by India’s endeavours.
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OA-11-386-31 The allies approach:
tuberculosis stigma reduction for
healthcare institutions - a pilot project
in Almaty, Kazakhstan

G Umutbayeva,’ L Yeraliyeva,' Z Sapiyeva,?

T Pushkina,® M Idrissova,3 S Pak,3 EMH Mitchell,4

S van de Berg,5 | Leimane,5 V Mirtskhulava,> "National
Scientific Center of Phthisiopulmonology, Scientific,
Almaty, Kazakhstan, 2Center of Phthisiopulmonology,
Phthisiopulmonology, Almaty, Kazakhstan, 3KNCV
Tuberculosis Foundation, Representative Office in Central
Asia, Almaty, Kazakhstan, 4Erasmus University, Institute
for Social Studies, The Hague, Netherlands, SKNCV
Tuberculosis Foundation, Team Evidence, The Hague,
Netherlands, 6KNCV Tuberculosis Foundation, Team
Access, The Hague, Netherlands.

e-mail: veriko.mirtskhulava@kncvtbc.org

Background: Stigmatization in health care facilities
(HCFs) is impedes care seeking, adherence, and quality
of care. Fear of contracting TB, and an association of
TB with disvalued characteristics and behaviors contrib-
ute to stigmatization by healthcare workers (HCWs).
KNCV Tuberculosis Foundation developed and tested
a blended-learning training and policy change interven-
tion to improve the knowledge, attitudes, and working
conditions of HCWs to foster provision of empathic,
patient-centered TB care.

Methods: A quasi-experimental study was conducted in
Five randomly selected intervention HCFs and five con-
trol HCFs in Almaty, Kazakhstan between September
2018 and January 2019. Drivers and confounders of TB
Stigma were measured using self-administered anony-
mous questionnaires before and after intervention. Fear
of TB transmission was measured by a six-item 4-point
Likert scale, Corrigan’s stigma scale was used to meas-
ure the association of TB with disvalued characteristics,
and HCWs’ attitudes toward patient’s rights to seek sec-
ond opinion and to refuse TB treatment was assessed
by 7-point Likert scale. Measured confounders included
Maslach Burnout Inventory (MBI) and other stigma-
tized identities and co-morbidities.

Results: We included 129 HCWs, 96% were female, and
the median age was 42 years (IQR: 18 years) which match-
es age and gender distributions of TB HCWs in Kazakh-
stan. After intervention with “the Allies Approach”, fear
of TB transmission decreased (Mean Difference (MD):
0.29, p-value = 0.048), and HCWs were more respectful
to patient rights (MD: 0.62, p-value: 0.036). There was
no significant change in associating TB with disvalued
characteristics (MD: 0.16, p-value: 0.606). The MBI per-
sonal accomplishment score increased (MD: 0.38, p-val-
ue < 0.05). No significant changes in HCWSs’ attitudes
were observed in control HCFs.

Conclusions: This pilot suggests that “The Allies Ap-
proach” has potential for reducing TB stigma among
HCWs by addressing drivers.

OA-11-387-31 A pilot model of patient
education and counselling for drug-resistant
tuberculosis in Daru, Papua New Guinea

T Keam,' A Kuma,' T Haihuie,2 M Hapolo,2 S Islam,?

B Akumu,' K Chani,! L Morris,3 M Taune,?

T Adepoyibi," Burnet Institute, Tuberculosis Elimination
and Implementation Science, Melbourne, VIC, Australia,
2Daru General Hospital, Tuberculosis Program, Daru, Papua
New Guinea, 3Western Province Health Department, Rural
Health Services, Daru, Papua New Guinea.

e-mail: tess.keam@burnet.edu.au

Background and challenges to implementation: Daru, a
small island in PNG’s Western Province, is the site of
an outbreak of drug-resistant TB (DR-TB). It is char-
acterized by poor socio-economic conditions and over-
crowding, which in turn contribute to food, water and
accommodation insecurity for patients already facing
an arduous treatment journey.

Intervention or response: In 2016, a patient education
and counselling (PEC) model was piloted in Daru. The
model is centered on the empowerment of peer coun-
sellors, termed ‘TB-PALS’ (People Affected by, Living
with, or having Survived TB). PEC was fully integrated
into the community & facility-based model of care. Six
standard counselling sessions are provided to all DR-TB
patients, utilising visual aides and games as educational
tools for children and adolescents. Counselling is also
provided in the context of preventative therapy with a
focus on education guardians of children 0-5 years, who
receive 3 standard sessions. Additional special sessions
are conducted on an ad hoc basis for any number of rea-
sons including treatment interruption, palliative care,
initiation of new drugs and HIV co-infection. A patient
charter is provided to each patient, outlining their rights
and responsibilities.

Results and lessons learnt: The pilot project has so far
successfully trained 3 lead counsellors and 10 PALS,
who have provided PEC services to a cumulative total
of 331 DR-TB patients registered from 2015-2017. PEC
contributed to the reduction in patients who were lost to
follow up from 18% (2014 cohort) to 4% (2015 cohort).
Conclusions and key recommendations: The PEC pilot
successfully trained people affected by or living with TB
as peer counsellors, empowering them to deliver much
needed services. PEC has been an integral component
of the successful model of TB care in Daru, highlight-
ing the importance of increased investment in compre-
hensive psycho-emotional and social support in DR-TB
within PNG. Scalable models should be explored.
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SOA-01-B1 Thinking beyond current
diagnostics

SOA-01-1000-31 Pooling sputum:
an effective strategy to reduce costs
in high TB burden settings

M Chry," M Smelyanskaya,? D Cazabon,3 J Creswell,2

K Mom,4 '"Cambodia Anti-Tuberculosis Association,
Program, Phnom Penh, Cambodia, 2Stop TB Partnership/TB
REACH, Innovation & Grants Team, Geneva, Switzerland,
3McGill International TB Centre, Research Institute of the
McGill University Health Centre, Montréal, QC, Canada,
4Cambodia Anti-Tuberculosis Association, Management
Team, Phnom Penh, Cambodia.

e-mail: rath@thecata.org.kh

Background: The broad use of rapid molecular diag-
nostics, such as Xpert MTB/RIF, to test large numbers
of people for TB is still limited by the relatively high
cost of the cartridge, especially in high TB burden set-
tings. Pooled testing is a cost-saving strategy used to
test large numbers of individuals for infectious disease
by combining several specimens (e.g. blood or urine)
into a common pool. Negative pools are eliminated and
samples from a positive pool are re-tested individually
to confirm the diagnosis. This strategy has not been fre-
quently utilized for sputum specimens testing in TB, but
has potential to significantly reduce costs and allow for
higher throughput.

Methods: 2.5 of 8 Operational districts TB REACH ac-
tive case finding interventionin rural Cambodia, we uti-
lized a pooling system using Xpert MTB/RIF Ultra. We
screened individuals using chest x-ray (CXR) and symp-
toms to identify presumptive TB. Sputum was collected
and samples were classified based on CXR results: 1) ac-
tive for TB 2) suspect for TB 3) healed TB/other lung
abnormality 4) CXR normal and cough > 2 weeks and
5) any CXR (from 1-4). Each pool included four samples
from each CXR category (1 through 5 above). All posi-
tive pools were retested and a sample of negative pools
was retested for quality assurance.

Results: We tested 671 pools from 2638 samples. 74
(11%) pools were positive and all samples were retested.
We identified 315 B+ individuals including 7 who were
rifampicin resistant. No discrepancies were found in
10% of quality assurance pools. In total, 967 cartridg-
es were used, saving 1,671 cartridges (USD16,710) and
3,342 hours of lab staff time by pooling samples.
Conclusions: Pooling sputum samples is feasible in ru-
ral Cambodia and should be further explored for other
areas, especially during case finding campaigns where
overall yield is expected to be low.

SOA-01-1001-31 The utility of pooling
sputum samples for mass screening for
tuberculosis in prisons using Xpert MTB/RIF
Ultra

P Santos,! A Santos,! R Verma,2 R Oliveira,3 C Camioli,*
E Lemos,3 E Cunha,> C Gongalves,3 J Andrews,?2

J Croda,? "Federal University of Grande Dourados,
Postgraduate Program in Health Sciences, Dourados, MS,
Brazil, 2Stanford School of Medicine, Division of Infectious
Diseases and Geographic Medicine, Stanford, CA, United
States of America, 3Federal University of Mato Grosso

do Sul, Postgraduate Program in Infectious and Parasitic
Diseases, Campo Grande, MS, Brazil, 4Universidade Federal
da Grande Dourados, Health Science Research Laboratory,
Dourados, MS, Brazil, Health Secretariat of Mato Grosso
do Sul, Central Laboratory, Campo Grande, MS, Brazil.
e-mail: vrenu@stanford.edu

Background: Systematic screening for tuberculosis (TB)
in high-risk groups and community settings is recom-
mended by the WHO to reduce disease transmission;
however, it is not widely implemented in prisons and
other vulnerable populations due to cost constraints.
The improved sensitivity of the new Xpert Ultra car-
tridge makes it an attractive tool for mass screening. De-
spite the concessionary pricing, use of Xpert Ultra for
mass screening of TB in resource-constrained settings is
still limited by costs. The aim of this study was to evalu-
ate the sensitivity of testing pooled sputum on Xpert
Ultra as a screening strategy in prisons.

Methods: We collected 1,120 sputum samples from in-
mates at three prisons in Mato Grosso do Sul, Brazil,
tested them all individuals using Xpert and culture, and
then selected samples for mixing in pools of 4, 8, 12 and
16, which were then tested using Xpert Ultra. In each
sputum pool, a single positive sample of different semi-
quantitative MTB level load (high, medium, low and
very low) was used. Additionally, 10 negative sputum
pools of 16 samples each were also analyzed on Xpert
Ultra.

Pool size Xpert semiquantitative MTB load of the positive sample

High (%) Medium (%) Low (%) Very low (%)  Total (%)
4 5/5 (100) 5/5 (100) 5/5 (100) 4/5 (80) 19/20 (95)
8 5/5 (100) 5/5 (100) 5/5 (100) 5/5(100)  20/20 (100)
12 5/5 (100) 4/5 (80) 3/5 (60) 4/5 (80) 16/20 (80)
16 10/10 (100)  10/10(100)  10/10 (100) 9/10 (90)  39/40(97)
Total (%)  25/25(100)  24/25(96)  23/25(92) 22/25(88)  94/100 (94)

[Sensitivity of sputum pooling by pool size (each with
a single positive sample pooled with negatives) using
Xpert Ultra, stratified by different level]

Results: One-hundred pools were evaluated using Xpert
Ultra (Table 1). The overall sensitivity of sputum pool-
ing was 94% (n=94/100; 95% CI: 87-98%). The speci-
ficity was 100% (n=10/10). The sensitivity of pools in
which the single positive sample had a high mycobacte-
rial load was 100% (n=25/25), even in pools up to 16.
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For the pooled samples containing only one positive
sample with very low mycobacterial load, the sensitivity
dropped to 88% (n=22/25;95% CI: 68-97%).
Conclusions: Xpert Ultra was able to detect MTB across
all dilutions with high sensitivity. These findings suggest
that screening pooled sputum samples on Xpert Ultra,
followed by individual testing of samples in positive
pools, can be a sensitive and cost-effective strategy for
TB screening in resource limited settings.

SOA-01-1002-31 “TrueNat” for diagnosis
of tuberculosis, replacing sputum smear
microscopy at peripheral health facilities
in Andhra Pradesh, India: early lessons
from the field

S Achanta,’ M Gorla,' S Anand,’ R Tekumalla,?

J Peravali Carel,’ M Parmar,' K Janardhana Naga Sai,?2
S Mase,! KS Sachdeva,3 R Ramachandran,’ "World
Health Organization, Country Office, Revised National TB
Control Programme, New Delhi, India, 2Government of
Andhra Pradesh, State TB Cell, Department of Health &
Family Welfare, Vijayawada, India, 3Ministry of Health &
Family Welfare, Government of India, Central TB Division,
New Delhi, India. e-mail: achantas@rntcp.org

Background: Posing a serious threat to End TB Strategy,
India misses 1.1 million tuberculosis(TB) cases every
year. Sputum Smear Microscopy (SSM), with sensitiv-
ity of < 50%, continues to be the basis-of-diagnosis of
microbiologically confirmed TB, in most States. In 2018,
Indian Council of Medical Research recommended that
TrueNat (indigenous NAAT by Molbio, India Ltd), a
rapid molecular test for TB should replace SSM. Follow-
ing this, Andhra Pradesh (AP) deployed TrueNat ma-
chines at high-burden (>5 symptomatic patients tested
/day) TB Microscopy-Centers (MC), in addition to ex-
isting Xpert MTB/RIF assay (Cepheid, Sunnyvale, CA,
United States). We share an interim-analysis of the re-
sults of this intervention.

Methods: Approximately 125,000 presumptive TB pa-
tients are tested every quarter across AP and ~70% of
TB diagnostic tests happen in high-burden MCs. AP
has 610 MCs and 225 of these high-burden centers,
were given TrueNat machines and 45 centers had Xpert
MTB/RIE. Mechanisms have been devised to strengthen
specimen transportation from all other MCs to these
molecular diagnostic (MD) sites . Data was collected
from January-March 2019 and analyzed using Micro-
soft Excel.

Results: Of 110628 patient specimens, 55353(50%) were
tested using TrueNat,26070(24%) using Xpert MTB/
RIF and 29206 (26%) using SSM. Of the 81423 (73%)
specimens receiving MD testing 12,353 TB cases (15%)
were diagnosed. SSM detected 2941 TB cases out of
29206 specimens tested. Test Positivity Rate of TrueNat,
Xpert MTB/RIF and SSM was 15%,16% and 10% re-
spectively. To detect a new case of TB the Number
Needed to Screen (NNS) was 7 for TrueNat,6 for Xpert

MTB/RIF and 10 for SSM. Testing 100% samples with
MD incrementally increases detection by ~7400 cases/
annum (additional 139 cases/million/annum).
Conclusions: MD services must replace SSM completely
to detect microbiologically confirmed TB cases early,
with incremental yield for the same effort. Efficient sam-
ple transportation and testing more presumptive TB is
key for maximizing diagnostic yield.
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[Figure showing presumptive TB examination trend,
projected yield of TB cases and NNS -TrueNat]

SOA-01-1003-31 OMNIgene and PrimeStore
transport media for sputum samples. Can we
skip the cold chain?

K Kontogianni,' T Edwards,2 EE Bassey,3 J Bimba,3

L Lawson,3 J Dominguez,4 LE Cuevas,! 'Liverpool
School of Tropical Medicine, Clinical Sciences, Liverpool,
United Kingdom, 2Liverpool School of Tropical Medicine,
Parasitology, Liverpool, United Kingdom, 3Bingham
University, Zankli Research Laboratory, Karu, Nasarawa,
Nigeria, 4Hospital Universitari Germans TriasiPujol, Institut
d’Investigacié Germans TriasiPujol, Universitat Autdnoma
de Barcelona, Servei de Microbiologia, Badalona, Spain.
e-mail: luis.cuevas@Istmed.ac.uk

Background: Sputum transportation is needed to facili-
tate access to current diagnostics such as Xpert and cul-
ture. Transportation is time sensitive, as the specimens
need to be tested in < 7 days, and requires a cold chain
to avoid contamination and degradation of Mycobacte-
rium tuberculosis DNA (MTB DNA) due to the action
of normal flora and enzymes of saliva and white cells. It
is proposed that solutions to preserve DNA maintain the
DNA integrity without a cold chain, but there are few
independent evaluations.
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Methods: We evaluated two MTB DNA preservation so-
lutions, OMNIgene-SPUTUM and PrimeStore-MTM.
Sputum samples were obtained from 268 consecutive
patients in Nigeria and split into three aliquots. One
sample was tested immediately (t0) with Xpert MTB/
RIF. One sample was stored with OMNIgene-SPUTUM
and one with PrimeStore-MTM for 14 days, without air
conditioning and then tested with Xpert (t14).

Results: 248 patients had valid culture results. 62 were
culture-positive and had been tested with OMNIgene-
SPUTUMand PrimeStore-MTM.56 of the 62 culture
positive direct(t0) samples were Xpert-positive. At t14,
560f the samples stored inOMNIgene-SPUTUM were
positive (sensitivity 90.3, 95% CI: 80.1-66.8%), while-
490f the samples stored withPrimeStore-MTM were
Xpert-positive (sensitivity 79%, 95% CI: 66.8%). The
specificity of Xpert MTB/RIF in samples stored in OM-
Nlgene-SPUTUMand PrimeStore-MTMwas 99.5% and
98.4% respectively. Specimens preserved in OMNIgene-
SPUTUMand PrimeStore-MTM had lower DNA loads
than samples tested directly at t0 (fig 1).

Conclusions: Fluids for the preservation of MTB DNA
maintain the DNA in samples transported to the labora-
tory without a cold chain. OMNIgene-SPUTUM had a
better agreement with specimens tested directly at the
time of collection than PrimeStore-MTM. Both fluids
resulted in lower Xpert DNA concentrations and studies
with larger sample size are needed.

o JIE

[Figure 1]

SOA-01-1004-31 Magnetic bead assay:
sensitive, rapid and cost-effective test for
diagnosis of tuberculous meningitis

K Sharma," M Modi,2 M Sharma,’ A Sharma,3 'PGIMER,
Medical Microbiology, Chandigarh, India, 2PGIMER,
Neurology, Chandigarh, India, 3PGIMER, Internal Medicine,
Chandigarh, India. e-mail: sharmakusum9@yahoo.co.in

Background: Rapid and specific diagnosis of tuber-
cular meningitis (TBM) is crucial . We designed a test
based on detecting amplified DNA via magnetic beads
bridging flocculation technique (MBF). The assay is in-
expensive and rapid (60 minutes), with a sensitivity ap-
proaching a single cell of Mycobacterium tuberculosis.
Therefore, the present study was undertaken to compare
Gene Xpert MTB/RIF (GX) assay and Magnetic beads

bridging flocculation (MBF) technique using two targets
IS6110 and MPB64 LAMP ( loop mediated isothermal
primers) primers.

Methods: MBF technique and GX assay were carried
out on CSF samples of 125culture confirmed & 100
clinically suspected patients of TBM. Composite ref-
erence standard (CRS) was taken as reference in clini-
cally suspected patients of TBM .CSF samples from 50
non-TB infectious meningitis were included as control
group. Phenotypic drug susceptibility testing(PDST) of
125 cultures was carried out by 1% proportion method
for rifampicin (RIF)and isoniazid (INH). Sequencing of
rpoB &KatG was also carried out in all positive cases.
Results: In total number of 225TBM patients, GX was
positive in 105/225 (46.66%) and MBF was positive in
201 /225(89.93%) cases. Both tests were negative in all
controls (50 control group). RIF resistance was detected
in 11 of 105 GX positive, and in 10 out of 201 MBF tech-
nique positive cases with rpoB gene sequencing. Out of
the 125 culture isolates subjected to PDST, 115 were sen-
sitive to both Rif & INH. However, 10 were found to
be resistant to both Rif and INH. Thus, there was one
case of false Rif resistance detected by GX, which was
Rif sensitive on rpoB gene sequencing and PDST. Cost
of doing MBF technique is less than 1 dollar where as
GX is 108.

Conclusions: MBF is robust and cost effective method
for diagnosis of TBM in low resource and high endemic
country.

SOA-01-1005-31 TimBre: acoustic-based
non-invasive point of care screening of
tuberculosis

R Pathri,! 'Docturnal Pvt. Ltd., R&D, Hyderabad, India.
e-mail: rahul@docturnal.com

Background: As per WHO report Death due to TB was
estimated to be around 1.3 million among HIV nega-
tive and an additional 3 lakhs death from HIV positive
individuals in year 2017 . The ambitious goal of the End
TB strategy aiming to achieve 95% reduction in mortal-
ity by 2035 will not be possible without new tools to
fight TB, hence proper and rapid diagnosis is the key
to controlling TB. To solve this problem, the diagnostic
test also needs to be highly sensitive and specific whilst
being low cost, rapid and easily deploy-able specially in
remote settings with minimum training requirements for
the health workers.

Methods: Cough for known Pulmonary Tuberculosis
patients was recorded alongside obtaining clinical &
demographic variables to create a Machine Learning &
Deep Learning Models. Large number of spectral fea-
tures were extracted from cough sound in their frequen-
cy domain for their predictive abilities. After the feature
extraction ensemble RUSBoost classifier was used as a
classification model combining different machine learn-
ing models hence creating an ensemble model.
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Results: Our Ensemble model predicted that within the
data set of 1831 suspects, the accuracy of the model was
observed to be 84.4% with sensitivity at 75% with the
specificity at 87%.
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[TimBre - Parallel Coordinate Graph - XAl]

Conclusions: Multisite clinical trial is ongoing with dif-
ferent high-risk groups such as Diabetic and HIV pa-
tients along with other immunocompromised & healthy
candidates. In a mass surveillance scenario, we want to
score a higher specificity. We have also introduced an
IVR approach for immunocompromised patients to col-
lect cough which is need of the hour for subjects that are
unable to access a PHC but conduct the screening from
comfort of their home but do not have the resources to
install the App (TimBre) from Playstore.

SOA-01-1006-31 Is the current cutoff value of
adenosine deaminase (ADA) for diagnosis of
TB pleurisy appropriate in an intermediate
burden country?

HW Kim,' JH Ha," KH Kim, JS Kim," 'Catholic

University of Korea, Department of Internal Medicine,
Division of Pulmonology, Incheon, Korea, Republic of.
e-mail: jiongyou@naver.com

Background: As the burden of tuberculosis in South Ko-
rea decreases slowly but that of malignancy increases
rapidly with aging society, the etiologies of pleural effu-
sion are changing. The aim of this study is to investigate
the diagnostic value of adenosine deaminase (ADA) for
diagnosis of TB pleurisy in this circumstance.
Methods: The medical records of patient who under-
went medical thoracoscopy or VATS pleural biopsy
for diagnosis of lymphocyte-dominant pleural effusion
from December 2013 to December 2018 in Incheon St.
Mary hospital were retrospectively reviewed. TB pleu-
risy was defined as 1) granuloma in pleural tissue, or 2)
positive TB PCR or culture in pleural fluid or tissue with
no other specific pathologic diagnosis (e.g. malignancy)
in pleural tissue.

Results: Total 136 cases - 66 cases of malignant effu-
sion, 41 cases of non-specific pleural inflammation and
29 cases of TB pleurisy were included. The area under
receiver characteristic curve (AUROC) of ADA for di-
agnosis of TB pleurisy was 0.976, with the best cutoff
value of 84 IU/L. The sensitivity, specificity, positive pre-
dictive value (PPV) and negative predictive value (NPV)

of ADA=84 TU/L were 0.93, 0.96, 0.87 and 0.98, respec-
tively. However, those of ADA=40 IU/L were 1.00, 0.61,
0.41 and 1.00, respectively. Among the 34 patients whose
ADA levels in pleural fluid were within range of 40-84
IU/L, 18 patients (52.9%) were diagnosed as malignant
effusion, 14 patients (41.2%) as non-specific inflamma-
tion and only the other 2 patients (5.9%) as TB pleurisy.
Conclusions: As the prevalence of TB decreases in South
Korea, the false positive cases may increase with the cur-
rent ADA cutoff value of 40 IU/L. To reduce such cases,
raising the cutoff value of ADA to improve the specific-
ity of ADA is required in the intermediate burden coun-
tries with decreasing TB burden.

SOA-01-1007-31 The performance of
pleural fluid T-SPOT.TB assay for diagnosing
pleural tuberculosis in China: a two-centre
prospective cohort study

F Wang,' 'Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology,
Department of Laboratory Medicine, Wuhan, China.
e-mail: fengwang@tjh.tjmu.edu.cn

Background: The performance of T-SPOT.TB (T-SPOT)
assay in diagnosing plTB is inconsistent.

Methods: We compared the performance of peripher-
al blood (PB) and pleural fluid (PF) T-SPOT assay in
diagnosing pITB. Between July 2017 and March 2018,
218 and 210 suspected plTB patients were prospectively
enrolled from Wuhan (training) and Guangzhou (vali-
dation) cohort, respectively. PB T-SPOT, PF T-SPOT,
and other conventional tests were simultaneously per-
formed.

Results: We demonstrated that 1X10° is the optimal
number of pleural fluid mononuclear cells for perform-
ing PF T-SPOT, which is the biggest difference between
PF T-SPOT and PB T-SPOT. Our data showed the per-
formance of PB T-SPOT in diagnosing plTB was lim-
ited, especially with low sensitivity.

However, the results of early secreted antigenic target
6 (ESAT-6) and culture filtrate protein 10 (CFP-10) in
PF T-SPOT were significantly increased compared with
those in PB T-SPOT in plTB patients. If using 76 as the
cutoff value of MAX (the larger of ESAT-6 and CFP-
10) in Wuhan cohort, the sensitivity and specificity of
PF T-SPOT to diagnose plTB were 89.76 % and 96.70%,
respectively.

The diagnostic accuracy of PF T-SPOT was better than
other routine tests such as pathogen detection methods
(acid fast stain, PCR, culture) and biochemical markers.
The diagnostic accuracy of PF T-SPOT in Guangzhou
cohort was similar to that in Wuhan cohort, with a sen-
sitivity and specificity of 91.07% and 94.90%, respec-
tively. Furthermore, CD4* T cells were more activated
in PF compared with PB, and the frequency of myco-
bacterium tuberculosis-specific CD4* T cells in PF was
significantly higher than that in PB in plTB patients.
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Conclusions: The performance of PF T-SPOT is obvi-
ously better than PB T-SPOT or other laboratory tests,
which suggests that PF T-SPOT assay has been of great
value in the diagnosis of pleural tuberculosis.

SOA-01-1008-31 Evaluation of HBHA-IGRA
in combination with QuantiFERON-TB
Gold Plus for tuberculosis diagnosis and
monitoring treatment efficacy: preliminary
data from Bangladesh in the multi-country
HINTT study

MKM Uddin,' S Biswas," J-L Berland,? C Chedid,?

G Delogu,? H Endtz,2 D Goletti,4 JE Bryant,2 S Banu,'

J Hoffmann,2 'ICDDR, Infectious Diseases Division,
Dhaka, Bangladesh, 2Fondation Mérieux, Laboratoire des
Pathogenes Emergents, Centre International de Recherche
en Infectiologie, Lyon, France, 3Universita Cattolica del
Sacro Cuore, Microbiology, Rome, Italy, 4Istituto Nazionale
Malattie Infettive ‘Lazzaro Spallanzani’ di Roma’ (INMI),
Dipartimento di Epidemiologia e di Ricerca Preclinica,
Rome, ltaly. e-mail: kmuddin@icddrb.org

Background: Improved diagnostics for tuberculosis
screening, triage and monitoring treatment efficacy are
urgently needed to improve patient management and
care, particularly regarding treatment duration and re-
sistance testing, and to facilitate adherence counselling.
Currently there is no widely accepted test of cure, and
the one used (smear microscopy) is limited in sensitivity
and ability to differentiate live from dead Mycobacteria.
To address these fundamental challenges in tuberculo-
sis diagnostics, the Fondation Mérieux is coordinating
a multi-country study (Bangladesh, Georgia, Lebanon,
Paraguay, and Madagascar) to evaluate the potential of
immunodiagnostic approaches as a supportive tool for
staging tuberculosis disease progression and monitoring
treatment efficacy.

Methods: The study investigated the utility of Hepa-
rin-Binding Hemagglutinin Antigen (HBHA) that is
known to be strongly associated with latency and ef-
fective containment of Mtb replication. In Bangladesh,
a cohort of 42 individuals with either drug-susceptible
TB (DS-TB, N=23) or drug resistant TB (DR, N= 19)
were followed throughout their anti-TB treatment.
Regimens were prescribed per last WHO recommenda-
tions. Host-related immune markers were evaluated at 4
time points using QuantiFERON-TB Gold Plus (QFT-
P), and HBHA-Interferon gamma release assay (IGRA)
for each individual during the specific time-courses of
anti-TB treatment.

Results: Preliminary results show a significant increase in
IFN-y production following HBHA stimulation between
baseline (0.84 [0.28 - 1.54] IU/ml) and after 6-months
of treatment (9.95 [5.19 - 10] IU/ml) for 21 individuals
(Figure 1) who converted smear microscopy and culture
at month-2 (P< 0.001). Significant differences (P=0.025)
were found considering TB2 values from QFT-P during
treatment follow-up.

Conclusions: The preliminary results of the HINTT
study in Bangladesh has demonstrated key principle that
HBHA monitoring highly correlates with the successful
anti-tuberculosis treatment, and can allow in-depth in-
vestigation of additional novel biomarkers as supportive
toolkits for TB diagnosis and treatment monitoring.
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SOA-01-1009-31 Diagnostic accuracy and
predictive value of Ultra and Xpert for TB
diagnosis in an HIV-endemic setting in
patients with a recent history of previous
tuberculosis

H Mishra,’ BWP Reeve,! Z Palmer,! J Caldwell,2

P Nabeta,? SG Schumacher,? C Denkinger,3 F Marx,4

R Warren,' G Theron,' Clinical Mycobacteriology

& Epidemiology (CLIME) Group DST/NRF Centre of
Excellence for Biomedical Tuberculosis Research SU/
SA-MRC Centre for Tuberculosis Research Division of
Molecular Biology and Human Genetics Stellenbosch
University 'Stellenbosch University, Molecular Biology
and Human Genetics, Cape Town, South Africa, 2City of
Cape Town Department of Health, Department of Health,
Cape Town, South Africa, 3Foundation for Innovative
New Diagnostics (FIND), FIND, Geneva, Switzerland,
4Stellenbosch University, Desmond Tutu TB Centre, Cape
Town, South Africa. e-mail: hridesh@sun.ac.za

Background: After tuberculosis (TB) treatment comple-
tion, Mycobacterium tuberculosis (Mtb) genomic DNA
can persist in patients and cause positive PCR results in
the absence of active disease. Simultaneously, recently-
treated patients are at high risk for recurrence. There are
limited data on Xpert MTB/RIF Ultra (Ultra) in these
patients, who form a significant part of the TB burden
in many settings and represent a diagnostic dilemma.

Methods: Decontaminated sputum sediments (n=352)
from patients with presumptive pulmonary TB who also
finished treatment for a prior episode within two years
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(101 culture-positive, 251 culture-negative; culture refer-
ence standard) were included. Sediments were randomly
allocated to Ultra or its Xpert MTB/RIF (Xpert).
Results: The sensitivity and specificity of Xpert was 92%
(47/51) and 84% (107/127), and 86% (38/44; p=0.359)
and 69% (86/124; p=0.0035), respectively for Ultra. After
reclassifying the lowest Ultra semi-quantitative category
(“trace”) to negative, specificity increased by 16% (95%
CI: 6, 19) and sensitivity decreased by -5% (-13, -4). In
a situation where 20% of presumptive TB patients with
recent TB are culture-positive, the PPV of Ultra, Ultra
(trace reclassified), and Xpert will be approximately
39% (38, 41), 55% (53, 56) and 61% (60, 63), respec-
tively. Under a four culture reference standard best case
Ultra specificity scenario, specificity in smear-negatives
would be 71% (62, 79).

Conclusions: Ultra has lower specificity than Xpert
in patients with recent previous TB. With Ultra, 4/10
positive results in recently treated patients will be true-
positive, compared to 6/10 with Xpert. These data have
implications for diagnostic algorithms, the implementa-
tion of new TB diagnostic tests, and underscore the need
for culture, adjunct tests, and clinical decision making in
recently previously-treated patients.

SOA-01-1010-31 Accuracy of Xpert Ultra and
Xpert MTB/RIF in people living with HIV
initiating antiretroviral treatment who have
minimal TB symptoms

BWP Reeve,! Z Palmer,' J Jackson,! T Dolby,?2

P van Helden,’ R Warren,! G Theron,! 'Stellenbosch
University, Biomedical Sciences, Cape Town, South
Africa, 2National Health Laboratory Services, Green
Point, Tuberculosis, Cape Town, South Africa.

e-mail: byronreeve@sun.ac.za

Background: Tuberculosis (TB) is the biggest cause of
death in people living with HIV (PLHIV). Xpert MTB/
RIF Ultra (Ultra) is replacing Xpert MTB/RIF (Xpert)
as the frontline TB test. However, comparative data in
PLHIV remains limited, especially in patients with ear-
ly-stage disease where Ultra’s incremental yield may be
highest.

Methods: We did a head-to-head evaluation of Xpert vs.
Ultra accuracy in PLHIV initiating antiretroviral treat-
ment (ART) in Cape Town, South Africa. Participants
were recruited irrespective of TB symptoms and under-
went sputum induction. Ultra and two liquid cultures
were separately done on three sputa. Decontaminated
remnants after culture were used for Xpert. A head-to-
head comparison was only done on patients with match-
ing specimens and actionable results (n=437).

Results: The overall TB prevalence was 12%. The sensi-
tivity of Ultra increased vs. Xpert [69% (95% confidence
interval (CI) 55, 81) vs 47% (33, 61); p=0.012), however,
Ultra had decreased specificity [99% (97, 100) vs. 100%
(99, 100); p=0.033]. After stratification by World Health

Organization TB symptom criteria, 48% participants
were symptomatic and 52% were asymptomatic for TB;
18% and 7% of which were culture-positive, respectively.
In symptomatic participants, Ultra sensitivity increased
[82% (65, 93) vs. 57% (40, 73) for Xpert; p=0.024] and
negative predictive value (NPV) was similar [96% (92,
99) vs. 92% (87, 96); p=0.078]. For asymptomatic par-
ticipants, Ultra sensitivity increased [42% (19, 68) vs.
24% (7, 50) for Xpert; p=0.003] and NPV was similar
[96% (92, 98) vs. 95% (91, 97); p=0.557].

Conclusions: Ultra has improved sensitivity compared
to Xpert in PLHIV, however, Ultra should be used in
conjunction with culture in PLHIV with minimal TB
symptoms (1/20 symptomatic and asymptomatic Ultra-
negative PLHIV will be culture-positive).

SOA-02-D1 The prevention cascade:
prevent, treat, retain

SOA-02-1011-31 Prophylaxis in diabetic
patients to prevent tuberculosis progression:
a multi-cohort study

L Martinez,’ O Cords,’ J Andrews,! Tuberculosis
Observational Studies Consortium 'Stanford University,
Department of Infectious Disease and Geographic
Medicine, Stanford, United States of America.

e-mail: leomarti@stanford.edu

Background: Globally, tens of millions of diabetic pa-
tients are at high-risk to develop tuberculosis. Despite
this, critical questions regarding this relationship are
unexplored. Drawing upon a multi-cohort collaboration
of research groups, we aimed to explore two questions:
(i) what is the contribution of tuberculosis infection and
disease activation to the increased risk among diabetics?
and (ii) does preventive therapy protect infected diabet-
ics against tuberculosis disease progression?

Methods: We pooled participant-level data from seven
case-contact cohort studies including diabetic and non-
diabetic patients and data on tuberculosis infection.
Participants healthy at baseline were followed for tuber-
culosis progression, loss to follow-up, death, or study
completion. We used mixed-effects parametric survival-
time models including a random intercept for each study
to calculate adjusted hazard ratios (AHR) and confi-
dence intervals (CI). We conducted a mediation analysis
to assess how tuberculosis infection altered the hazard
between diabetes and tuberculosis progression. We also
estimated the effectiveness of preventive therapy by as-
sessing tuberculosis-infected diabetics using propensity
score matching.

Results: 285,388 participants were included, of which
18,342 (6.4%) were diabetic. Over 1.41 million years of
follow-up, 1584 incident tuberculosis cases were diag-
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nosed. Incident tuberculosis was more common in dia-
betics with baseline tuberculosis infection (AHR, 2.20,
95% CI, 1.55-2.18). In a multivariable model not includ-
ing tuberculosis infection, diabetics had 85% greater
hazard of tuberculosis progression (AHR, 1.85, 95%
CI, 1.56-2.18). When adjusting for tuberculosis infec-
tion, the hazard of tuberculosis progression decreased
9% (AHR, 1.73, 95% CI, 1.46-2.05). Among 986 diabet-
ics with baseline tuberculosis infection, 381 (39%) were
given preventive therapy. Over 1652 years of follow-up,
the effectiveness of prophylaxis was 82% (AHR, 0.18,
95% ClI, 0.06-0.52).

Conclusions: The increased risk of tuberculosis among
diabetics is driven predominantly due to progression
from infection to disease. Preventive therapy was highly
effective in preventing disease progression in infected
diabetics.

SOA-02-1012-31 Latent tuberculosis infection
treatment registry of cases is important for
follow-up

S Ozkara,! S Ozkan,2 A Yildirim,3 T Keskin,4

D Oztomurcuk,> S Simsir, E Yegin,” M Aydin,8

Z Kazgan Arica,® E Kabasakal,? 'Atatlrk Chest Diseases
and Chest Surgery Hospital, Tuberculosis Unit, Ankara,
Turkey, 2Yenimahalle Camlica Family Health Center, AH,
Ankara, Turkey, 3General Directorate of Public Health,
Tuberculosis Department, Ankara, Turkey, 4Provincial
Health Directorate, Provincial Tuberculosis Coordinator,
Bursa, Turkey, 5Provincial Health Directorate, Provincial
Tuberculosis Coordinator, Samsun, Turkey, éProvincial
Health Directorate, Ali Halim Bayer Tuberculosis Unit,
Izmir, Turkey, 7Provincial Health Directorate, Provincial TB
coordinator, Antalya, Turkey, 8Provincial Health Directorate,
Provincial TB Coordinator, Izmir, Turkey, 9Provincial Health
Directorate, Tuberculosis Unit, Malatya, Turkey.

e-mail: ozkaraseref@yahoo.com

Background: Latent tuberculosis infection (LTBI) treat-
ment is a part of tuberculosis control programs. With
World Health Organization’s Guidelines this interven-
tion is expanding. Registry of cases receiving LTBI
treatment is important programmatically. With the 2016
national LTBI treatment registry results of Turkey, we
want to show that this recording system is a useful tool.
Methods: All TB units in Turkey have a registry system
of LTBI treatment. Demographic data, tuberculin skin
test (TST) results, indications and outcomes of LTBI are
registered. The registers of 2016 cases were collected.
These individualized data were entered to an Excel file
by 9 experienced physicians. Data corrections and clear-
ing double registries were done. Cases that progressed to
TB disease and deaths were checked.

Results: Among 27,848 registries 27,546 were left after
clearing the duplicates. Indications for LTBI treatment
are shown in Table 1. LTBI treatment outcomes were
as follows: completion 61.6%, discontinuation 31.1%,
transferred out 1.3%, TB diagnosis 0.3%, deaths 0.2%,

and others 5.4%. Treatment adherence was found to be
higher in immune suppression group (67.4%) and TST
positivity (69.8%) than in contacts of TB cases (56.5%).
Lowest completion rates were found in age groups be-
tween 15 to 29 years old. Sex and nationality did not
influence treatment outcomes. Isoniazide (99.1%) and
rifampin were used for LTBI treatment.

Conclusions: LTBI treatment registry is important for
monitoring the intervention. With other years’ data,
these registries reveal that the immune suppressed group
among LTBI treatment cases is increasing year by year.
Treatment outcomes show us discontinuation is high.
Factors that affect treatment completion can be ana-
lyzed using this data which can be addressed in program
improvement studies.

Number Percentage
Contacts of TB cases 15,068 547
Immune suppression 10,587 38.4
TST positive children <15 years old 1,809 6.6
TST conversion 43 0.2
Fibrotic sequel on chest X-ray 17 0.1
Others 22 0.1
Total 27,546 100.0

[Table 1. Indications for latent tuberculosis infection
treatment.|

SOA-02-1013-31 Low rate of completion

of isoniazid preventive therapy and
associated risk factors in Beira, Mozambique:
retrospective cohort study

D Rodrigues,! M Lisboa,? 'Instituto Superior de Ciéncias e
Tecnologia Alberto Chipande, Health, Beira, Mozambique,
2Beira Operations Research Center, National Institute of
Health, Health Systems Research, Beira, Mozambique.
e-mail: miguelhetelisboa@gmail.com

Background: limplementation of isoniazid preventive
therapy (IPT) for the prevention of Mycobacterium tu-
berculosis infection among people living with HIV in re-
source constrained settings remains limited. This study
was designed to assess completion of IPT and associated
factors among HIV+ patients enrolled in the HIV/AIDS
care and treatment (HACT) in Beira city, Mozambique.
Methods: retrospective cohort study of all HIV+ pa-
tients enrolled in the HACT in six health facilities and
screened for TB over a 2-year period (January 2016 to
December 2017) in Beira city was conducted. Data were
extracted from the HIV/AIDS care and treatment regis-
ters. To analyze the associations between unsuccessful
results IPT and clinic-demographic characteristics, lo-
gistic regression model was used.

Results: a total of 12.163 patients under HACT and
screened for TB, 24% (2.919) had active TB, 76%
(9.244) were eligible for IPT. Among 9.244 eligible, only
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51% (4.737) started taking IPT, from which, 75% were
female, 96% were adult, 61% were in the WHO clini-
cal 1+t stage of HIV and 65% on highly active antiretro-
viral therapy (HAART). For a 6-month course of IPT,
only 2% (36/1.803) of assessed patients completed the
course. Male sex (aOR=3,4; 95% CI: 1,5-8,0), WHO
clinical 15t stages of HIV (aOR=4,2; 95% CI: 2,7- 6,7)
and not being on HAART (aOR=3,6; 95% CI: 2,8-5,1)
were associated with unsuccessful IPT, adjusting for
other clinic-demographic factors.

Conclusions: The proportion of HIV+ starting and
completing IPT a 6-month course of IPT in Beira is
low. Broader and integrated HIV/TB services efforts
prioritizing men and new HIV+ patients entering in
the HACT services are needed. Implementation science
research should be helpful to assess locally sustainable
strategies to improve IPT uptake among HIV patients.

SOA-02-1014-31 Improved INH preventive
Therapy (IPT) coverage for PLHIV through
implementing tailored interventions in
Tigray Regional State, Ethiopia

M Abraha,' E Michael," A Werede," H Sebagadis,’

T Gebrehiwot,' A Gebremedhin,2 N Hiruy,3 A Ayalew,’
D Gemechu,3 P Suarez,* "Management Sciences for
Health (MSH), Health Programs Group (HPG), Mekelle,
Ethiopia, 2Tigray Regional Health Bureau, Health
Promotion, Disease Prevention and Control Cor-Process,
Mekelle, Ethiopia, 3Management Sciences for Health
(MSH), Health Programs Group (HPG), Addis Ababa,
Ethiopia, 4Management Sciences for Health (MSH), Health
Programs Group (HPG), Arlington, VA, United States of
America. e-mail: mebrahtom2@yahoo.com

Background and challenges to implementation: Preven-
tion of new infections of Mycobacterium tuberculosis
and their progression to tuberculosis (TB) disease is crit-
ical to reduce the burden of disease and death caused by
TB, and to achieve the End TB Strategy targets set for
2030 and 2035. Provision of INH preventive treatment
(IPT) for eligible people living with HIV (PLHIV) is an
available option to treat latent TB infection. However,
the IPT coverage for PLHIV in Tigray region has persis-
tently been below 30%.

Intervention or response: [PT sensitization was provided
for 210 health professionals and 52 woreda health office
TB experts. A monthly patient level telephone moni-
toring and support system was instituted. In addition
to strengthening quarterly joint supportive supervision
(SS) to ART health facilities through the use of custom-
ized checklists by USAID funded Challenge TB project.
Quarterly collected routine health management infor-
mation system (HMIS) TB data and verified SS findings
were analyzed for the period July 2017 - June 2018. The
SS TB data included all health facilities reached through
monthly telephone patient level monitoring and quar-
terly SS. The HMIS data was collected from all ART
sites in the region.

Results and lessons learnt: The IPT coverage for PLHIV
improved from the baseline 30.9% (310/1,012) in July-
Sep 2017 to 58.4% (513/878) in April-June 2018, based
on the HMIS data. The IPT coverage also increased from
39.7% (264/794) in July-Sep 2017 to 72.6% (439/703) in
April-June 2018 based on standard of care data. Nearly
a double increase in IPT coverage was observed in April-
June 2018 as compared to the baseline data (table 1).
Conclusions and key recommendations: IPT sensitiza-
tion and patient level telephone monitoring, contributed
to the improvement of IPT coverage. Such strengthened
patient level monitoring and enhanced technical sup-
ports are necessary to further improve IPT coverage
among PLHIV.

July-Sep July-Sep Oct-Dec Oct-Dec Jan-Mar Jan-Mar April-June April-June
2017 2017 2017 2017 2018 2018 2018 2018

HMIS* SS HMIS* SS HMIS* SS HMIS* SS
#0of ART

. 105 66 15 98 105 95 105 82
sites
# of new
potne 1012 794 991 89 889 819 678 703
ROPLHNV 10 064 a3 a6 488 445 513 439
puton IPT
IPT uptake

(Coverage) 30.6%  39.7%  447%  451% 549%  60.1% 58.4% 72.6%
for PLHIV

[IPT coverage among newly enrolled PLHIV, Routine
report (HMIS) Vs Supportive supervision finding by
quarter, Tigray, Ethiopia]

SOA-02-1015-31 IPT use by HIV-positive
patients in Zimbabwe: analysis of the
Zimbabwe Population-based HIV Impact
Assessment (ZIMPHIA) survey

M Takamiya,' K Takarinda,2 S Balachandra,3

G Musuka,? E Radin,> A Hakim,® M Pearson,6 R Choto,2
C Sandy,” J Rogers,3 '"PHI/CDC Global Health Fellowship,
Division of Global HIV and Tuberculosis, Harare, Zimbabwe,
2Ministry of Health and Child Care, AIDS & TB Department,
Harare, Zimbabwe, 3U.S Centers for Disease Control

and Prevention, Division of Global HIV and Tuberculosis,
Harare, Zimbabwe, 4ICAP, ICAP, Harare, Zimbabwe, 5ICAP,
ICAP New York, New York, NY, United States of America,
6U.S Centers for Disease Control and Prevention, Division
of Global HIV and Tuberculosis, Atlanta, GA, United States
of America, ’Minisrty of Health and Child Care, AIDS & TB
Department, Harare, Zimbabwe. e-mail: ote6@cdc.gov

Background: Althoughlsoniazid Preventive Therapy
(IPT) has been recommended for people living with
HIV (PLHIV) in Zimbabwe since 2012, IPT use in this
population is unknown. We performed a cross-sectional
study to estimate, and explore factors associated with,
IPT use among PLHIV, using the ZIMPHIA 2015-2016
data.

Methods: The ZIMPHIA asked PLHIV aged 15 years
old or older whether they have ever received IPT for TB
prevention. To assess the association between IPT use
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and relevant covariates, we used crude odds ratios (cOR)
in bivariate analysis and adjusted odds ratios (aOR) in
weighted logistic regression analysis. Covariates identi-
fied with p£0.20 in bivariate analyses were included in
the final complete case regression analysis. Our analy-
ses accounted for the multistage survey design and were
restricted to PLHIV who were eligible for IPT per the
national TB/HIV guidelines. Operable sample size (N)
for regression analysis was restricted to PLHIV with
complete data for all covariates included in the model.
Results: Of 3417 PLHIV who have ever received IPT,
42.9% were men and 48.4% lived in rural areas. The
median age was 41.6 years old. One in ten (12.6%) of
the PLHIV reported ever having received IPT. Bivariate
analysis showed IPT use was associated with living in
Harare and Bulawayo (cOR: 3.39, 95% confidence in-
terval (CI):1.76-6.51 and cOR:4.16, 95%CI: 2.17-7.98),
in urban areas (cOR:2.22, 95%ClI:1.67-2.96) and be-
ing male (cOR:1.50, 95%CI:1.13-2.01). On multivari-
ate analysis including sex, age, rural/urban residence,
education level, antiretroviral therapy and alcohol in-
take, IPT use remained associated with living in urban
areas (aOR:2.20, 95%CI:1.63-2.98) and being male
(aOR:1.44, 95%CI:1.06-1.95).

Conclusions: We found low IPT use among PLHIV in
Zimbabwe. IPT use was associated with living in urban
areas and being male. Effective implementation and
scale up of IPT is urgently needed to reduce TB and TB-
related mortality among PLHIV, particularly in rural ar-
eas and among women.

Covariates Having ever Having never cOR aOR
received IPT received IPT  (95% CI) (95% CI)
Total
N=3417 424 (126) 2993 (87.4)
Operable
N=1835 329 (18.6) 1506 (81.4)
1.50 1.44
Sex Male 123 (42.9) 431(33.3) (1.13201) (1,06-1.95)
Female 206 (57.1) 1075 (66.7) (ref) (ref)
Rural/
2.20 220
urbgn Rural 178 (48.4) 1093 (67.5) (163-2.93) (163-2.98)
residence
Urban 151 (51.6) 413 (32.5) (ref) (ref)

[Crude ORs and adjusted Ors for associations between
IPT use, sex and rurallurban residence, adjusted for
education, ART and alcohol intake. |

SOA-02-1016-31 Uptake of tuberculosis
preventive treatment among people living
with HIV in Zambia, 2018

M Melgar,! R Shiraishi,’ N Mwananyambe,' C Tende,?
S Mwanza,3 D Mwakazanga,3 K Kapungu,4 M Tembo,3
P Lungu,5 L Podewils," 'Centers for Disease Control and
Prevention (CDC), Division of Global HIV and Tuberculosis,
Atlanta, GA, United States of America, 2Tropical Diseases
Research Centre, Clinical Sciences Department, Ndola,
Zambia, 3Tropical Diseases Research Centre, Biomedical
Sciences Department, Ndola, Zambia, 4Tropical Diseases
Research Centre, Social Sciences Department, Ndola,
Zambia, 5Zambia Ministry of Health, National Tuberculosis
and Leprosy Control Programme, Lusaka, Zambia.

e-mail: okv5@cdc.gov

Background: The Zambia Ministry of Health recom-
mends tuberculosis preventive treatment (TPT) with 6
months daily isoniazid for all people living with HIV
(PLHIV) after ruling out active tuberculosis disease.
We sought to estimate the percentage of eligible PLHIV
who receive TPT and to identify challenges with TPT
implementation in two provinces, Lusaka and Copper-
belt, with the highest tuberculosis burden in Zambia.
Methods: In this cross-sectional survey, we used a two-
stage cluster sampling method. First, we sampled 12
healthcare facilities with probability-proportional-to-
size. Patient volume determined facility cluster size.
From each facility, we systematically sampled medi-
cal records of approximately 30 adult PLHIV (age >15
years) and up to 30 children living with HIV (CLHIV,
age < 15 years) to estimate TPT initiation and comple-
tion rates among eligible individuals. Estimates were
weighted and controlled for complex survey design. Ad-
ditionally, we interviewed one healthcare worker at each
facility regarding TPT knowledge and challenges.
Results: We sampled 482 PLHIV (including 128 CL-
HIV). Four-hundred-twenty-two were TPT-eligible, of
whom 24% (95% confidence interval [CI]: 9-49%) ini-
tiated TPT. TPT initiation was significantly lower for
CLHIV compared with adults (8% vs 24%, Rao-Scott-
adjusted chi-square p=0.04). PLHIV with a positive
initial tuberculosis symptom screen, but who ultimately
were not diagnosed with active tuberculosis disease af-
ter additional work up, had a significantly lower TPT
initiation rate than those with a negative initial symp-
tom screen (11% vs 28 %, Rao-Scott-adjusted chi-square
p=0.03). Among PLHIV who initiated TPT, 79% (95%
CI: 93-99%) completed 6 months of treatment. Among
interviewed healthcare workers, only 41% (unweighted)
correctly relayed recommended target populations for
TPT. Seventy-five percent (unweighted) reported insuf-
ficient stockpile of isoniazid for completion at the time
of TPT initiation.

Conclusions: TPT initiation for eligible PLHIV is low
overall, with initiation among CLHIV even lower. The
Ministry of Health should prioritize provider education
and isoniazid procurement.
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SOA-02-1017-31 Delivery of isoniazid
preventive therapy to incarcerated
individuals in Southern Africa correctional
facilities

L Chimoyi," H Smith,2 J Olivier,3 H Hausler,*

K Fielding,5 C Hoffmann,'6 S Reid,27 M Herce,28

S Charalambous,? "The Aurum Institute, Implementation
Research, Johannesburg, South Africa, 2Center for
Infectious Disease Research In Zambia, Implementation
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HIV Care, Executive, Cape Town, South Africa, SLondon
School of Hygiene and Tropical Medicine, Center for
Biostatistics, London, United Kingdom, ¢Johns Hopkins
Bloomberg School of Medicine, Epidemiology, Baltimore,
MD, United States of America, 7University of Alabama,
School of Medicine, Division of Infectious Diseases,
Department of Medicine, Birmingham, AL, United States of
America, 8University of North Carolina School of Medicine,
Chapel Hill, Institute for Global Health & Infectious
Diseases, Chapel Hill, NC, United States of America,
9University of the Witwatersrand, School of Public Health,
Johannesburg, South Africa.

e-mail: Ichimoyi@auruminstitute.org

Background: Isoniazid preventive therapy (IPT) is glob-
ally recommended for tuberculosis control. In correc-
tional facilities where tuberculosis risk is magnified and
transmission high, preventive therapy may be more im-
portant. This study describes IPT delivery in these set-
tings.

Methods: We conducted an exploratory analysis on de-
livery of IPT to HIV-positive inmates aged >18 years in
four correctional facilities in Southern Africa (one Zam-
bia, three South Africa) from 06/2016-03/2018 nested in
a larger cohort study investigating feasibility of imple-
menting universal test and treat for HIV. Medical records
were abstracted for tuberculosis screening performed by
GeneXpert (Zambia) and symptoms (South Africa),
diagnosis and treatment, ART uptake, demographics,
laboratory results, including alanine aminotransferase
(ALT), and IPT prescribing. Median (interquartile range
[IQR]) and proportions summarized the study popula-
tion and differences of IPT delivery at country-level.
Results: IPT  information was available on
809/977(83%) participants: median age 32(IQR:27-
37) years. 409/809(51%) received IPT; of those not
on IPT, 51/400(13%) were discharged from facilities
within a month of enrolment. ART was initiated in
752/809(93%) and among those, IPT was prescribed
in 396/752(53%); 67/396(17%) before,139/396(35%)
within and 190/396(48%) after 2 weeks of ART ini-
tiation. Zambia had a higher IPT delivery than South
Africa [265/419(63%) vs.144/390(48%); p< 0.0001].
ALT information was collected on 440 participants,
mostly from Zambia (95%). Elevated ALT was re-
ported in 54/440(13%) where 19/52(37%) participants
with elevated ALT were not prescribed IPT. Tuberculo-
sis was screened and diagnosed for 762/809(94%) and

467/762(61%) respectively. Overall, 36/467(8%) cases
were diagnosed with more from GeneXpert screening
33/36(92%) and 23/33 (70%) from Zambia. Tuberculo-
sis treatment was initiated in 26/36(72%). Two tubercu-
losis cases were reported in participants on IPT.
Conclusions: These findings demonstrate the feasibility
of IPT delivery in correctional settings. Screening with
GeneXpert, as is policy in Zambia, may have increased
tuberculosis yield. Further implementation of strategies
and country-specific policy change may be needed to
achieve target levels.

Indicator Overall South Africa Zambia

(N=809) (n=390) (n=419)

Initiated on IPT 400 (51%) 144 (35%) 265 (65%)
Initiated on ART 752 (93%) 333 (44%) 419 (56%)
Initiated on ART and IPT 396 (53%) 131 (33%) 265 (67%)
Screened for TB 762 (94%) 346 (65%) 416 (55%)
Diagnosed for TB 467 (61%) 121 (26%) 346(74%)
Total diagnosed with TB 36 (8%) 13 (36%) 23 (64%)
Started TB treatment 26 (72%) 4 (15%) 22 (85%)
f;Tdii'i't‘i':{g: within 2 weeks of a9 (agp) 44.(29%) 108 (71%)
fgﬁ;';g:{;: >2 weeks after 190 (48%) 35 (18%) 155 (82%)

[Delivery of IPT among HIV positive inmates on
ART in correctional facilities in Southern Africa
(2016-2018)]

SOA-02-1018-31 Community-based TB case
finding and IPT referrals from alcohol venues
in rural South Africa

A Moll," K Choi,2 G Friedland,3 S Shenoi,* 'Philanjalo
NGO, Philanjalo NGO, Tugela Ferry, South Africa, 2Stony
Brook School of Medicine, Medicine, Stony Brook, NY,
United States of America, 3Yale School of Medicine,
Medicine, New Haven, CT, United States of America, 4Yale
University School of Medicine, Medicine, New Haven, CT,
United States of America. e-mail: sheela.shenoi@yale.edu

Background: Alcohol use is increasingly recognized as a
risk factor for TB disease. Community-based intensive
case finding is an effective strategy to reach those who
do not engage in health care. We report on efforts to
screen community members who frequent alcohol ven-
ues (shebeens) for TB in rural South Africa, using an in-
tegrated communicable and noncommunicable disease
screening platform.

Methods: In rural KwaZulu-Natal, South Africa, com-
munity health workers stationed outside shebeens en-
gaged patrons for health education and voluntary confi-
dential screening inside a mobile clinic. Prior to alcohol
consumption, a WHO endorsed TB symptom screen
(with sputum collection for GeneXpert if 21 symptom),
HIV rapid test, random glucose (elevated >7mmol/L),
and blood pressure (elevated >140 or >90mmHg) were
offered. Community members with positive results were
referred to their primary care clinic.
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Results: Among 1497 screened, median age was 30
(IQR22-45), 72.1% men, 24.3% received government
grants, went to shebeens mean 4 visits/week, and 42.3%
reported harmful drinking as defined by elevated AUDIT
scores. Among participants, 1473 (98.3%) consented to
TB symptom screening and 216 (14.7%) reported TB
symptoms, of whom 53.7% had cough>2 weeks. Five
TB cases were detected and referred for treatment, with
number needed to screen=299. All TB cases had elevat-
ed AUDIT scores; the number needed to screen among
those with elevated AUDIT score was 125. Among those
identified as HIV positive and not on ART, all were re-
ferred for ART. Among those HIV positive without TB
symptoms (n=113), 71.7% of were eligible and referred
for IPT; 50.6% linked to care and were provided coun-
selling on IPT and 21% initiated IPT.

Conclusions: Community-based efforts to expand TB
case finding and referral for isoniazid preventive therapy
is feasible at alcohol venues in rural South Africa. Tar-
geting those with harmful levels of alcohol consumption
may provide higher yield for active TB case detection.

1497 Screened
Median Age 30 (22-45), 72.1% men

‘ 1473 (98.3%) Screened for TB ‘ ‘ 1436 (96.0%) Screened for TB ‘

152 (10.2%) HIV+
Median Age 41 (IQR 32-50), 57.9% men

‘ 216 (14.7%) reported TB symptoms ‘

113 had no TB symptoms
Median Age 40 (IQR 31-49), 57.0% men

68 (31.5%)
sputum samples
collected

43 (19.9%)
symptoms brought for clinical

42(19.4%)
resolved

57TB cases (NNS=229)

‘ 81(71.7%) eligible for IPT ‘
Median Age 49 (IQR 41-58), 100% men

17 (21.0%) linked to care for IPT
Median Age 33 (IQR 30-43), 42.9% men

[Community-based screening for TB, HIV, and IPT at
alcohol venues]

SOA-02-1019-31 Clients’ perceptions about
weekly, rifapentine-based tuberculosis
preventive therapy in an urban HIV/AIDS
clinic in Uganda
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Medicine, San Francisco, CA, United States of America,
SMakerere University College of Health Sciences, Clinical
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Hopkins Bloomberg School of Public Health, Public Health,
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Development Centre, Kampala, Uganda, 8UCSF School
of Medicine, Pulmonary Medicine and Critical Care, San
Francisco, CA, United States of America.

e-mail: semitala@gmail.com

Background: A new 12-dose, once-weekly regimen of
isoniazid and rifapentine (3HP) is effective in preventing
tuberculosis (TB), but the best approach to its delivery
in high-burden settings remains uncertain. We sought to
understand potential barriers to scale-up of 3HP from a
client perspective in a routine HIV care setting in Kam-
pala, Uganda.

Methods: We conducted semi-structured interviews
with PLHIV attending the Mulago AIDS clinic. Inter-
views were guided by the Capability, Opportunity and
Motivation for changing Behavior (COM-B) model and
assessed clients’ understanding of TB, social and con-
textual factors, and beliefs/emotions that might influ-
ence their decisions to accept and complete 3HP.
Results: Of 25 PLHIV interviewed, 17 were female.
Nearly all (n=24) were aware that TB is a dangerous
airborne disease. They were generally unaware (n=19)
that TB can be prevented using medicines. While nearly
all (n=24) expressed willingness to initiate therapy, con-
cerns were expressed regarding pill burden, potential
side effects, potential negative interaction with ARVs,
and potential stigma associated with taking TB medi-
cines. Nearly all (n=20) preferred self-administered ther-
apy, which was perceived as convenient and less costly,
but many (n=13) were concerned about forgetting to
take the weekly dose at home. The few (n=5) who pre-
ferred directly-observed therapy valued face-to-face in-
teraction with health care providers, especially for quick
identification of drug-related side effects, but were con-
cerned about transport costs for additional clinic visits.
Nearly all (n=24) had access to a mobile phone and were
open to receiving and responding to phone reminders/
check-ins.

Conclusions: PLHIV were aware that TB is dangerous
and were willing to take 3HP. Effective counseling, reim-
bursement of transport costs for additional clinic visits
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and use of digital adherence technologies to monitor ad-
herence and provide reminders and support/motivation
via SMS or interactive voice response should be further
evaluated as part of 3HP scale-up.

SOA-02-1020-31 Providers' perceptions

on delivery of weekly, rifapentine-based
tuberculosis preventive therapy in an urban
HIV/AIDS clinic in Uganda

A Musinguzi,! FC Semitala, 23 A Katamba,*

J Nabunje,' F Welishe,! JL Ssemata,' MR Kamya,25
DW Dowdy,® A Cattamanchi,” AR Katahoire,3
TInfectious Diseases Research Collaboration,
Implementation Research, Kampala, Uganda, 2Makerere
University College of Health Sciences, Internal Medicine,
Kampala, Uganda, 3Makerere University Joint AIDS
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4Makerere University, College of Health Sciences, Clinical
Epidemiology and Biostatistics, Kampala, Uganda,
5Infectious Diseases Research Collaboration, Research,
Kampala, Uganda, ¢Johns Hopkins Bloomberg School of
Public Health, Epidemiology, Baltimore, MD, United States
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States of America, 8Makerere University, College of Health
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Background: A new 12-dose, once-weekly regimen of
isoniazid and rifapentine (3HP) is effective in prevent-
ing tuberculosis (TB) disease, but there is uncertainty
regarding how best to deliver it in high-burden settings.
We sought to understand how best to scale-up 3HP from
a provider perspective in a routine HIV care setting in
Uganda.

Methods: We conducted semi-structured interviews
with different cadres of healthcare providers at the
Mulago AIDS clinic in Kampala: 3 doctors, 3 nurses, 2
clinical officers and 2 pharmacists. The interview guide
was developed using the Capability, Opportunity and
Motivation for changing Behavior (COM-B) model to
explore and analyze providers’ knowledge of, resource
and contextual factors related to, and beliefs/emotions
about delivery of 3HP to HIV patients.

Results: The 10 providers interviewed all prioritized
counseling patients about TB preventive therapy. All
were aware of and believed 3HP would be better accept-
ed by patients compared to isoniazid alone (the current
standard) despite the potential challenges of pill burden,
drug side effects, potential interactions with ARVs, and
stigma. Most providers (n=06) preferred directly ob-
served therapy (DOT) to ensure drug adherence and for
easier management of side effects, even though it would
increase their daily workload and weekly clinic visits
would be expensive for patients. They also acknowl-
edged that most patients would prefer self-administered
therapy (SAT; with digital adherence monitoring) for
convenience. However, SAT would pose a challenge of

low fidelity adherence data. Less than half of providers
(n=04) preferred digital adherence monitoring due to
convenience with their biggest concerns being reliability
of the technology and lack of experience using digital
adherence tools.

Conclusions: Providers believed that 3HP would be bet-
ter accepted by patients compared to daily isoniazid for
six months. However, streamlining patients’ clinic visits,
and training providers on digital adherence tools are im-
portant for the scale up of 3HP.

SOA-02-1021-31 Integrating isoniazid
preventive therapy (IPT) with ART
differentiated service delivery (DSD)
improves IPT completion rates in resource
limited settings: lessons from East-Central
Uganda

R Nyinoburyo,’ N Ruhinda,2 AK Muwonge,?2

A Muhwezi,2 N Tumwesigye,2 'University Research Co.,
LLC, USAID RHITES EC Project, TB/HIV, Jinja, Uganda,
2University Research Co., LLC, USAID RHITES EC Project,
Health Systems Strengthening, Jinja, Uganda.

e-mail: rnyinoburyo@urc-chs.com

Background and challenges to implementation: Uganda
is one of the 30 high TB/HIV burden countries in the
World. The country adopted the implementation of
IPT among eligible PLHIV in 2014 to reduce the burden
of TB in HIV However, IPT implementation was ham-
pered by poor completion rates;only 27 % of clients that
started IPT completed the 6-month course of Isoniazid
(INH) by September 2017. Patients who do not complete
the 6-month course of INH do not get the optimal TB
preventive benefit and are at risk of developing drug re-
sistance. One of the factors responsible for sub-optimal
completion rates is the requirement for patients started
on IPT to make monthly health facility visits for drug
refills.

Intervention or response: The national guidelines on
management of HIV, adopted Differentiated Service
Delivery (DSD), a patient centered approach that tailors
HIV care to patient needs especially for PLHIV that are
stable in care. One of such DSD models is the commu-
nity client ART delivery model (CCLAD) where PLHIV
form community groups in which they receive care with-
out necessarily coming to the health facility.

The USAID Regional Health Integration to enhance Ser-
vices in East-central Uganda (RHITES-EC), recognizing
that the disharmony between the HIV care policy on
DSD and IPT guideline affects adherence on IPT leading
to poor IPT completion rates, supported 5 high volume
health facilities to integrate IPT and ART DSD (specifi-
cally CCLAD) where by INH was also delivered with
ART in the community groups.

Results and lessons learnt: In the implementation sites,
IPT completion rates improved from 43% during the
quarter Oct-Dec 2018 to 85% in the quarter Jan-Mar
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2019. This was also higher than the regional average IPT
completion rate of 69% during the same period.
Conclusions and key recommendations: Integrating IPT
into HIV DSD models improves IPT completion rates
and should be adopted and standardized in resource
limited settings.

SOA-03-C7 Person-centred care:
a spectrum of activities

SOA-03-1022-31 Accompanying patients
through the care chain: a dispatch from rural
India

M Bhardwaj,' T Garg,2 D Sen,' M Varyani,' S Kumar,!
M Kumar,! R Sharma,’ R Shankar,” R Mahto,’
Innovators in Health, Operations, Patna, India, 2Innovators
in Health, Research, Patna, India.

e-mail: tgarg@innovatorsinhealth.org

Background and challenges to implementation: Despite
free NTP services, access is a challenge in rural India.
Diagnosis requires multiple visits, and accessing the pri-
vate system to fill public gaps. Treatment requires peri-
odic travel to obtain drugs. Adherence support is limited
to DOT. These barriers are reflected in the low public
notification rate of 47/100,000 pop. in the rural state of
Bihar, compared with 109/100,000 nationally.
Intervention or response: An intervention was piloted in
3 blocks of (pop. 1.02M) of the Samastipur district in
rural Bihar. The role of rural community health workers
(CHWs, known locally as “ASHA”) was expanded from
DOT supervision to assisting the patient throughout
diagnosis and treatment. CHWs transported sputum to
reduce patient travel. All patients received a transport
allowance (USD 1.5). CHWs accompanied patients to
help them navigate public services, and directed them to
accredited private facilities, if needed. The program ne-
gotiated reduced prices with labs and pharmacies. Trans-
actions were cashless - the program covered private costs
(about USD 8/pt). CHWs recorded patient histories and
organized lab results, facilitating the patient-physician
interaction in overburdened OPDs. They administered
DOT at patient homes, preventing loss of workdays due
to travel to DOT centers. CHWs also helped manage
side-effects, and ensured follow-up labs. They received
case-finding and treatment supervision incentives, now
made standard by the NTP.

Results and lessons learnt: From Q2’17-Q1°18, 4595 pre-
sumptive cases resulted in 1012 confirmed cases, a rate of
97/100,000 pop. (pre-intervention rate: 52/100,000). The
pre-treatment loss to follow-up (PTLFU) was 2.2%, com-
pared with the district’s 25% (NTP data, 2017 cohort).
The success rate was 92%. The state’s success rate was
67-74% with 16-20% outcomes unknown (N'TP data).

Conclusions and key recommendations: It is practical
and cost-effective to assist patients across the care chain.
Such patient-centric programs feed a virtuous cycle that
builds confidence in the NTP. CHWSs in rural areas offer
a pathway to such comprehensive care.

SOA-03-1023-31 Understanding men’s
preferences for improved tuberculosis care
and treatment services, Buffalo City Metro
Health District, Eastern Cape Province, South
Africa

A Medina-Marino,! K Glockner,' E Grew,2 D Olivier,’

C Bezuidenhout,” N Ngcelwane,3 AM Kipp,4 J Daniels,>
'Foundation for Professional Development, Research

Unit, East London, South Africa, 2Northeastern University,
College of Sciences, Boston, MA, United States of America,
3Buffalo City Metro Health District, TB Program, East
London, South Africa, 4Vanderbilt University Medical
Center, Institute for Global Health, Nashville, TN, United
States of America, 5Charles R. Drew University of Medicine
and Science, Psychiatry, Los Angeles, CA, United States of
America. e-mail: josephdaniels@cdrewu.edu

Background: Men with tuberculosis (TB) in South Af-
rica struggle with treatment adherence compared to
women. Limited research exists exploring men’s prefer-
ences for treatment support. Guided by the Network-
Individual-Resource (NIR) model, we explored men’s
experiences while in TB care and preferences for a male-
centered care intervention.

Methods: In-depth interviews were conducted with men
at different points along the TB care cascade in Buffalo
City Metro Health District, South Africa. Interview
protocol domains included: TB testing; treatment sup-
port; clinical care experiences; disclosure to and support
from family/friends; stigma; and preferences for a future
treatment support intervention. Interviews were con-
ducted in Xhosa, and translated into English. Guided
by the NIR model, transcripts were analyzed using a
constant comparison approach. Frequency analysis of
intervention preferences were calculated.

Results: Thirty-one men aged 18-60 years living in urban
and peri-urban townships were interviewed. Men cited
denial and fears of appearing weak, “not real men,” as
reasons for delayed seeking of treatment or hiding of
their TB status. During treatment, challenges of hunger
and job insecurity prevented men from performing their
typical family roles, compounding concerns around ful-
filling masculine expectations.

The most frequently preferred interventions were peer-
to-peer support (58.1%), community meetings (51.6%),
and awareness-raising campaigns (51.6%). Preferences
are explained by men’s perceptions of masculinity as a
barrier to TB treatment access and adherence.
Participants stated that they would have appreciated
peer-to-peer support from other men who had complet-
ed TB treatment, and volunteered themselves as men-
tors.
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Conclusions: TB illness and care experience may con-
trast with perceived ideals of masculinity. Peer-to-peer
support programs may improve men’s TB care by chal-
lenging masculine stereotypes, decreasing stigma, pro-
moting male camaraderie, and ultimately changing the
conversation around male health and illness. Such pro-
grams should be implemented along with other commu-
nity-based interventions.

SOA-03-1024-31 Video-observed therapy
(VOT) application to promote treatment
adherence in tuberculosis patients in Georgia
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e-mail: i.gabisonia@ncdc.ge

Background and challenges to implementation: High
loss-to-follow up among multidrug and extensively
drug-resistant (M/XDR) patients was identified as one
of the main challenges of the national tuberculosis (TB)
response in Georgia. Survey pointed at Directly Ob-
served Therapy (DOT) as an inconvenient option for
working patients and those in need to travel a long dis-
tance to DOT point. Easy to use VOT application was
suggested as an option providing the same level of trust
for healthcare provider as DOT.

Intervention or response: The mobile application (app)
for Android system called “Adhere-TB” was built. It al-
lows user to take medicines at any convenient time, even
without access to internet, record the intake of drugs,
report adverse events (if any) and send it to supervisor
nurse daily whenever internet is accessible. Nurses have
the administrative panel, where they see videos, and can
confirm/reject the process of the drug intake. In addition
smart-phones were procured for the project.

Results and lessons learnt: Since 2018, 190 (76 M/XDR
and 114 Sensitive) patients were recruited in “Adhere-
TB” app across the country, 63 have finished and 127
(50 M/XDR and 77 Sensitive) are on ongoing treatment.
From 104 M/XDR patients currently registered in capi-
tal Thilisi 48 (46%) are using VOT and one nurse now
can supervise about 40 patients on “Adhere-TB” app.
With “Adhere-TB”, patients can take medication at any
time. The absolute majority take drugs at bedtime to be
able to continue usual daily activities. Platform made
work of nurses more flexible. App also helps to save
about 5 GEL (2 USD) of transportation expenses per M/
XDR patient per day. All information is collected elec-

tronically, statistical charts of treatment compliance and
side effect data are automatically visualized, making it
easier to analyze.

Conclusions and key recommendations: Introduction
of “Adhere-TB” considered to improve treatment adher-
ence as no loss-to-follow up case was reported. Smart-
phone App is more accepted by younger and middle age
generations.

SOA-03-1025-31 Factors influencing patients’
willingness to return to private providers
for TB diagnostic care: insight from a
standardised patient study in South Africa
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Diseases, Manipal Academy of Higher Education, Manipal,
India, 8Centre for the AIDS Programme of Research in
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e-mail: smoyo@hsrc.ac.za

Background: Quality of TB care involves prompt and
accurate testing, diagnosis, and treatment; however, pa-
tient satisfaction also plays a key role. We undertook a
quality of care study utilising standardised patient ac-
tors (SPs) to evaluate TB management in South Africa’s
private sector. In addition to medical practices, SPs were
asked about their willingness to return to their consult-
ing provider. We hypothesised that correct management
would be one of many influential factors.

Methods: Eight SPs undertook 220 interactions with 96
providers over four months in 2018. We ran logistic re-
gression in Stata 15 using forward selection with a 10%
cut off, testing various factors against self-reported will-
ingness to return to the provider. We considered number
of medications prescribed, length of interaction, pa-
tient-provider gender concordance, language of interac-
tion, consultation fee, community, SP case description,
first versus last 10 interactions for each SP, and correct
TB management (defined as referral for TB test or to
clinic) as independent variables.

Results: SPs were willing to return to the provider in
112/220 interactions (51%). SPs indicated that they
would return to the provider in 43 interactions (20%)
in which TB was incorrectly managed and would not re-
turn to the provider in 46 interactions (21%) in which
TB was correctly managed. Factors that significantly
increased SPs’ willingness to return included interac-
tions lasting longer than five minutes (OR,=11.30,
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95% CI=5.72-22.33), correctly managed TB (OR,=2.34,
95%CI=1.23-4.46), and interactions occurring in the
SPs’ home language (OR,=2.08, 95% CI=1.03-4.21).
Conclusions: In addition to correct medical manage-
ment, SPs in our study displayed a preference to return
to private providers who spent more time with them and
spoke their home language. Findings suggest that even
when correctly managed, diagnostic delays and disease
progression may occur when a provider has not spent
adequate time or effort to ensure patient comfort.

SOA-03-1026-31 Treatment outcomes of
patients with tuberculosis who received
controlled treatment and social support
compared to patients who did not receive
such services
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Background and challenges to implementation: The low
treatment outcomes of the tuberculosis (TB) in Ukraine
are due to the high number of patients lost for follow up,
an inadequate level of treatment control.

Intervention or response: Outpatient tuberculosis
treatment with the involvement of non-governmental
organizations (NGO). Data of treatment outcomes
of drug sensitive TB (DSTB) cohort of 2017, multid-
rug-resistance (MDR) and extensively drug resistance
(XDR) TB cohort of 2016 were taken from the TB Reg-
ister. Compared patients on the medical-social support
(MSS) and without MSS. NGO 's services included dai-
ly delivery of drugs and controled treatment, product
packeges for patients, psychological, legal, social sup-
port as needed.

Results and lessons learnt: Successful treatment of
DSTB in patients on MSS (4954 (93.7%) was signifi-
cantly higher (P< 0.0001, OR 6.82, 95% CI: 6.08-7.65)
compared to DSTB group without MSS (12597 (68.5%))
due to the decrease of the unsuccessful treatments (172
(3.3%) and (1783 (9.7%)), mortality (94 (1.8%) and
2357 (12.8%)), lost for follow-up (68 (1.3%) and 1 654
(9%)). Successful treatment of MDR patients on MSS
was in 2760 (73.7%) persons and was significantly high-
er (P< 0.0001, OR 6.75, 95% CI: 6.08-7.50) compared
to MDR patients without MSS (968 (29.3%) due to the
reduction in unsuccessful treatment (470 (12.5%) com-
pared to 634 (19.3%)), mortality (286 (7.6%) and 890
(26.9%)), cases of lost for follow up (230 (6.1%) and 708
(24.5%))). Successful treatment of XDR patients on MSS
was in 252 (62.1%) persons and was significantly higher
(P< 0.0001, OR 6.75, 95% CI: 6.08-7.50) compared to
XDR patients without MSS (132 (24.3%) due to the

reduction in unsuccessful treatments (104 (25.6%) and
184 (33.9%)), mortality (29 (7.1%) and 135 (24.9%)),
cases of lost for follow up (21 (5.2) % and 92 (16.9%)).
Conclusions and key recommendations: It is recom-
mended that NGO be involved to the provision of the
controlled treatment and psychosocial supportfor of TB
patients for for improvement treatment outcomes.

SOA-03-1027-31 Video-observed treatment
to monitor compliance of tuberculosis
patients: five years of Ankara experience
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Yenimahalle Camlica Family Health Center, Ankara, Turkey,
2MoH, Ankara Provincial Health Directorate, Presidency of
Public Health Services, Ankara, Turkey.

e-mail: suozkan@gmail.com

Background: Directly observed treatment(DOT) is the
standard of medication delivery for tuberculosis(TB)
patients, in Ankara, since 2008. In order to prevent DOT
disruptions caused by some difficulties like transporta-
tion, stigmatisation, or still working; using internet has
come to mind. In 2012, video observed treatment(VOT)
was initiated in order to ensure compliance of the pa-
tients to supervised drug intake.

Methods: The data of the VOT of TB patients, treated in
Ankara between 2012 and 2016 were analyzed retrospec-
tively. Health staff of dispensary had been assigned to
follow VOT applications and system service (placecam
4.6.2 by Daviko GmbH) had been purchased. During
planning of treatment, the patient was informed about
VOT and accepters were included in the study. The pro-
gram was downloaded to the patient’s computer, and
the use of camera and microphone was controlled. TB
patients were connected to the computer in the dispen-
sary at the time determined, on each working day and
had video interviews with the health worker and drink
their medications. The supervisor was disconnected af-
ter making sure that the drug was drunk. On weekends,
patients drank their medications themselves.

Results: VOT was applied to 108 patients in 5 years. 55
of them are pulmonary TB. In the 5-year period, 106 of
108 TB patients (98 %) completed the treatment success-
fully, one patient was lost to follow-up and one patient
had treatment failure.(Table-1) In the same years, the
average treatment success was 86 % except for the VOT.
Conclusions: VOT is an easy-to-use, cost-effective,
patient-centered and time-saving method. It has been
found to be highly successful in increasing compliance
with treatment and completion of successful treatment.
Since there were no smartphones in those years, the vid-
eo conferencing program was used through desktops or
laptops. Nowadays, with the widespread use of smart-
phones, it eliminates the difficulty of place and time in
the implementation of VOT.
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Years 2012 2013 2014 2015 2016 Total
Total number of TB
cases undergoing VOT 30 " a 21 16 108
Pulmonary TB 13 7 16 12 7 55
Extra-pulmonary TB 17 7 1 9 9 53
TB cases with treatment 2 14 % 21 16 106
success
TB case who lost to 1 0 0 0 0 1
follow-up
TB case with treatment 0 0 1 0 0 1

failure

[Table-1. The number, site of disease and treatment
results of TB patients, with video observerved
treatment in the year 2012 to 2016]

SOA-03-1028-31 Patient and stakeholder
perspectives on the social isolation of TB
patients in Zambia and South Africa
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Background: Social isolation includes self-isolation, so-
cial distancing and forced isolation and impacts health-
care seeking behaviour, diagnostic and treatment jour-
neys. Qualitative research on social isolation is a critical
part of TB stigma research to improve inclusion in care.
Methods: Enquiry on TB stigma was carried out within
a qualitative component of a cluster-randomized trial of
the effects of community wide TB and HIV interven-
tions (TREATS) study implemented in 8 Zambian and 6
South African study communities (2018-2021). In-depth
interviews were held with TB patients (n=81), health
workers (n=9), alternative health providers (n=14) and
TB stakeholders (n=3), and focus-group discussions
with TB stakeholders (participants=179). Data were
analysed thematically around key forms, drivers and
consequences of TB stigma.

Results: Participants said that overall TB stigma “had
reduced”. However, experiences of social isolation were
common. In the household, the most common forms
were using different cups, plates, soap and bedding, eat-
ing alone, friends and relatives not visiting and moving
the patient. In the community, not attending church and
ceasing work were common. At the health facility, de-
marcated TB services led to TB patients being isolated
from other clients. Health-worker messaging to patients
and families was contradictory, both advocating for and
against social isolation. TB patients perceived social iso-

lation as protecting their families whilst acknowledging
it made them “think too much”, led to loneliness and
undermined their income. Both patients and other par-
ticipants advocated not isolating TB patients to reduce
TB stigma. Some differences in forms of isolation were
observed between Zambia and South Africa.
Conclusions: Social isolation persists as a form of TB-
related stigma in families, communities and health fa-
cilities. Health provider messaging is contradictory and
confusing. TB service delivery needs to reflect and revise
social isolation advice and recognize the value of social
protection (e.g. disability grant) in reducing exclusion.

SOA-03-1030-31 BRAC shasthya shebikas
(SS): changing the TB scenario in Bangladesh
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SMI Mohsin,' TBRAC, Communicable Diseases Programme
(TB), Dhaka, Bangladesh. e-mail: azmary.rifat@brac.net

Background and challenges to implementation: BRAC,
the largest international NGO has been implementing
community based TB control programme in Bangladesh
since 1984 under the guidance of National TB Control
Programme (NTP). Currently, BRAC is providing TB
control services in 45 districts covering 322 upazillas
and 11 city corporations with population coverage of
101 million. This has been possible due to the valuable
contribution from Shasthya Shebikas (SS) who are work-
ing relentlessly to achieve TB free Bangladesh.
Intervention or response: Shasthya Shebika plays a key
role in diagnosis and treatment of patients and is ap-
pointed from within the local communities with the
objective to play a dual role in TB management at the
grass roots level. Following selection, the SS undergo
basic and refresher training. Their task involves visiting
households to disseminate TB messages individually,
identifying presumptive, and referring them to the near-
est laboratory. After treatment is initiated by a graduate
physician, the SS ensures DOT and sputum follow-up
test to make sure treatment adherence is there. To moti-
vate the SS, incentive of BDT 600 for every patient that
successfully completes treatment is provided.

Results and lessons learnt: In BRAC supported areas,
193,424 TB patients were identified in 2018; nearly half
of whom were referred by SS. The treatment success rate
was 94% in 2017. More than 67,000 community health
workers are working across Bangladesh in an effort to
eradicate TB from Bangladesh.

Conclusions and key recommendations: SS are an inte-
gral part of the programme. They are widely accepted
by the community because they are recruited from the
same community, accountable to the communities for
their activities, and supported by the health care system
through BRAC and the Government of Bangladesh. The
success of the TB control programme largely depends
on their dedication, performance and willingness to
serve the society as the first point of care.
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Background: The World Health Organization recently
recommended the use of video observed treatment
(VOT) as one option for monitoring TB treatment ad-
herence. However, acceptability of VOT in the private
sector, where observation of dosing implementation is
rare, has not yet been evaluated.

Methods: For this TB REACH-funded study, we de-
signed a survey to measure private provider perceptions
of VOT across seven constructs of healthcare interven-
tion acceptability.

The survey was administered using the open-source Ona
platform and ODK Collect app on Android tablets. We
approached clinicians working in Ho Chi Minh City,
who were known to be treating TB in their private clin-
ics.

We calculated the median and rank sum from Likert-
scale responses, stratified by provider willingness to use
VOT, and tested for significant differences in responses
between these groups using the Mann-Whitney U test.
Results: 40 private providers completed the survey. 28
(70%) agreed that using VOT would help them iden-
tify patients at risk of stopping treatment more quickly
(intervention coherence) and 25 (63%) felt VOT would
improve TB treatment adherence and outcomes (per-
ceived effectiveness).

However, just 22 (55%) of the survey providers stated
they would use VOT in their practice if given the op-
portunity. Between providers who would and would not
use VOT, there are statistically significant differences in
their confidence providing differentiated care (self-effi-
cacy), belief that VOT would save them time (opportu-
nity cost), and in their affective attitude: perception of
whether VOT addresses a problem which patients face,
whether it would be beneficial for patients, and whether
VOT is relevant for all their TB patients.

Conclusions: Private providers in Ho Chi Minh City
have an overall positive view towards using VOT. Future
VOT implementation in the private sector should focus
the clinician affective attitude, by emphasizing the bene-
fit and relevance of VOT during recruitment, and should
provide support for implementing differentiated care.
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SOA-03-1032-31 Optimising novel
tuberculosis medication adherence
technologies utilising human-centred

design

C Berger,' D Patel,2 K Neville,? J Ggita,*

A Kityamuwesi,* P Turimumahoro,4 K Farr,>

A Katamba,4 A Cattamanchi,’ A Sammann,2 'University
of California, Pulmonary / Critical Care, San Francisco,
CA, United States of America, 2University of California,
Surgery, San Francisco, CA, United States of America,
3Stanford University School of Medicine, Engineering, Palo
Alto, CA, United States of America, 4Uganda Tuberculosis
Implementation Research Consortium, U-TIRC, Kampala,
Uganda, SUniversity of California, Division of General
Internal Medicine Zuckerberg San Francisco General
Hospital, Pulmonary / Critical Care, San Francisco, CA,
United States of America.

e-mail: christopher.berger@ucsf.edu

Background and challenges to implementation: Tuber-
culosis (TB) treatment success rates remain far below
the World Health Organization’s 90% target. 9DOTS
(Everwell Health Solutions, India) is a low-cost digital
adherence technology that involves patients calling toll-
free phone numbers hidden underneath pills in blister
packs to self-report medication dosing. As part its first
deployment in sub-Saharan Africa, we used human-cen-
tered design (HCD) methodology to improve fit to the
local context.

Intervention or response: We performed 46 unstructured
interviews at eight TB treatment units in Uganda. In-
terviewees included TB patients, family members, cli-
nicians/nurses, community health workers, and local
community leaders. Key quotes and themes were elicited
from transcribed interviews and translated into action-
able insights that guided 99DOTS customization.
Results and lessons learnt: We discovered seven main
insights:

(1) education about TB is an essential and strongly de-
sired component;
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(2) gamification, entertainment, celebrities and politi-
cians are not motivators,

(3) health workers are trusted members of patients’ TB
journeys,

(4) food was a major adherence barrier,

(5) pill packs had the potential to serve as adherence
tools,

(6) stigma surrounding TB is deeply pervasive, and

(7) patients want to feel gratitude and celebration.
Based on these insights, the pill pack envelope was re-
designed to convert it into a booklet that conceals the
pills, and adds space to record health worker’s contact
information and educational/motivational stickers to
customize the pill pack. In addition, audio messages
associated with patients’ daily calls were recorded by
health workers to convey educational/motivational mes-
sages that celebrated patient adherence.

Conclusions and key recommendations: HCD allows re-
searchers to better design person-centered interventions
that directly address users’ needs. The insights uncov-
ered provided a foundation upon which to re-design key
aspects of 9DOTS to reflect the wants and needs of its
key users, thus avoiding the pit-falls of a “one size fits
all” approach.

99DOTS Envelope Redesign
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SOA-04-C1 TPT: old and new regimens

SOA-04-1033-31 High treatment completion
rates using a three-month isoniazid-
rifampicin regimen during a community-
wide latent TB screening and treatment
campaign on Cu Lao Cham Island, Viet Nam
TTT Dong,' RJ Forse,2 LP Nguyen,' LNQ Vo,34

AJ Codlin,5 PN Tran,® HB Nguyen,” HV Le,” NV
Nguyen,” 'Friends for International TB Relief, Operations,
Hanoi, Viet Nam, 2Friends for International TB Relief,
Operations, Ho Chi Minh City, Viet Nam, 3Friends for
International TB Relief, Board of Directors, Hanoi, Viet
Nam, 4Interactive Research and Development, Viet Nam
Country Office, Hanoi, Viet Nam, SFriends for International
TB Relief, Research and M&E, Ho Chi Minh City, Viet
Nam, 6Pham Ngoc Thach Hospital Quang Nam, Provincial
TB Program, Tam Ky, Viet Nam, 7Vietnam National Lung
Hospital, Vietnam National Tuberculosis Program, Hanoi,
Viet Nam. e-mail: thuy.dong@tbhelp.org

Background and challenges to implementation: Viet
Nam’s UNGA HLM commitment includes a target for
treating 291,500 people for latent TB infection (LTBI)
between 2018-2022. The current LTBI treatment regi-
men in Viet Nam is nine months of isoniazid for adults
(>15 years), posing a major challenge for LTBI treat-
ment adherence and completion.

Intervention or response: As part of the TB REACH-
funded SWEEP-TB project, a population-level TB
screening campaign was conducted on the island of Cu
Lao Cham in January 2019. Over 90% of the island’s
2,026 residents were screened for LTBI (tuberculin skin
test >10mm). After ruling out TB disease by chest X-
ray screening and Xpert testing, 435 adults had normal
liver enzymes and were considered eligible for treatment
with daily rifampicin and isoniazid for 3 months (3HR).
377 (86.7%) of these people were started on the shorter
regimen. Four local commune health officers and two
community health workers supported the provision of
LTBI treatment, which included weekly adverse event
monitoring.

Results and lessons learnt: Among the 377 adults started
on 3HR, 337 (89.4%) have successfully completed treat-
ment or are in the final month of treatment and are
expected to complete the full regimen. 13 individuals
(3.7%) experienced adverse events (AEs); no episodes of
hepatotoxicity were recorded. The most common side
effects were itching (61.5%), fatigue (38.4%), numbness
(23.1%) and muscle pain (15.4%). Of the people who
discontinued 3HR treatment early, 29 (7.7%) were elec-
tive discontinuations, 10 (2.7 %) were due to side effects,
and 1 (0.2%) person moved away from Cu Lao Cham
island.

Conclusions and key recommendations: People with
LTBI who were treated with 3HR had high treatment
completion rates and low rates of AEs. These data sug-
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gest that 3HR can be safely administered at the popula-
tion-level and that follow-up care can be managed by the
existing health system.

Outcome Number (%)

Initiating treatment with 3HR 77
Treatment Completed 337 (B9.4%)
Stopped early: adverse effect 10 (2.7%)
Stopped early: patient decision 29 (7.7%)
Stopped early: moved 1 [0.2%)

[3HR Treatment Qutcomes|

SOA-04-1034-31 Weekly rifapentine and
isoniazid for tuberculosis prevention in
China: a randomised controlled study

Q Ruan,' X Huang,2 Q Yang,' L Shao," X Liu,2 J Wu,!
M Lin,2 W Zhang,' Ke-chuan Pan Yao-jie Shen Li-min
Cai Qiao Ling Tian Jiang Jin-jing Hong Xiao-dan Wang
Chun-lian Ma Guan-ging Peng Xiu-zhen Wang Jin-
chao Mao Tian-zhou Wu 'Huashan Hospital Affiliated
to Fudan University, Department of Infectious Diseases,
Shanghai, China, 2The First People’s Hospital of Wengling,
Department of Infectious Diseases, Taizhou, China. e-mail:
ruan_giao_ling@yahoo.com

Background: Preventive treatment for individuals at
the highest risk of tuberculosis progressing to an ac-
tive disease is vital in the successful control of TB. For
preventive TB treatment, it is a challenge to balance the
potential long-term benefit and immediate risk of ther-
apy-related adverse events. Three-month, once-weekly
rifapentine and isoniazid may be a promising regimen
to shorten preventive tuberculosis treatment in the high-
risk population of China.

Methods: In this open-label, randomized clinical trial,
eligible silicotic participants were assigned to the ri-
fapentine/isoniazid group and observation group with
a sample size ratio of 1:1, according to stratified rand-
omization by silicosis categories. All were followed up
for 37 months after enrollment. The efficacy, safety, and
completion rate of the regimen were evaluation in this
silicotic population in China.

Results: We screened 1,227 adults with silica exposure
or silicosis; 513 were finally enrolled and assigned to
the rifapentine/isoniazid (n=254) or observation group
(n=259). Median age was 57 years-old, median body
mass index was 23.5 kg/m2, all subjects were males, and
none had human immunodeficiency virus. Twenty-eight
participants were diagnosed with tuberculosis, 9 and 19
in the rifapentine/isoniazid and observation groups, re-
spectively. Cumulative tuberculosis rates in the observa-
tion group were higher than that in the rifapentine/iso-
niazid group; a statistical significance was found using
the per-protocol analysis (P=0.035), but not the modi-
fied intention-to-treat analysis (P=0.055). Due to an un-
expected high frequency of any adverse event (70.4%)

and Grade 3 or 4 adverse events (7.9%), the completion
of rifapentine/isoniazid was 54.7%. Of the 26 (10.8%)
cases with flu-like systemic drug reactions, nine led to
hospitalization. Five subjects (2.1%) experienced hepa-
totoxicity.

Conclusions: Weekly rifapentine/isoniazid regimen was
effective in preventing tuberculosis in the silicotic popu-
lation in China; however, it was not well tolerated based
on the unsatisfactory completion rate and decreased
protection against tuberculosis.

Trial registration: www.clinicaltrials.gov (NCT02430259)

SOA-04-1035-31 Direct supportive
supervision results in improved isoniazid
preventive therapy implementation in the
Nigerian Military HIV programme

S Meribe,' Y Adamu,' | Lawal,' | Amazue-Ezeuko,’

N Okeji,2 E Abikoye,! | Okoye,! P Coakley,? R Nelson,!
L Chittenden, 'U.S. Army Medical Research Directorate-
Africa/Nigeria, Walter Reed Army Institute of Research,
Abuja, Nigeria, 2Nigerian Ministry of Defense, Health
Implementation Program, Abuja, Nigeria, 3U.S. Military HIV
Research Program, Walter Reed Army Institute of Research,
Silver Springs, MD, United States of America.

e-mail: smeribe@wrp-n.org

Background and challenges to implementation: Isonia-
zid preventive therapy (IPT) is recommended for tuber-
culosis (TB) prevention amongst people living with HIV
(PLHIV) and other persons at high risk of TB. The Ni-
gerian military HIV program had been facing numerous
challenges since 2013, in increasing IPT uptake among
its HIV clients, with a coverage rate of only 5% in fiscal
year (FY) 2016. These challenges include; unstructured
distribution and requisition system, healthcare provid-
ers’ oversight to initiate clients on IPT, myths about the
intervention, poor recording and reporting of IPT.
Intervention or response: Between October 2016 and
September 2017 (FY2017), the program worked in con-
junction with other U.S. government agencies to address
supply chain bottlenecks, which increased coverage to
approximately 9% of eligible PLHIV in FY2017. Seek-
ing additional improvements, in May 2018, the program
embarked on IPT specific “direct supportive supervi-
sion” (DSS). With this, most of the 27 comprehensive
sites under the Nigerian military program sites were vis-
ited to conduct root cause analysis, and mentorship to
address barriers to IPT initiation.

In addition, there was introduction of IPT monitoring
tool, sticker-reminders on clients’ folders, and bi-weekly
IPT uptake data collection and collation.

Results and lessons learnt: DSS implementation led to
increased IPT uptake, (Fig. 1) from monthly uptake of
360 clients in May 2018 to a monthly uptake of 3,392
clients in September, 2018.

The total achievement, from the beginning of DSS in
May 2018 to September 2018 (8,116 clients), represented
78% of the total number of patients on IPT for the year,
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while the total FY2018 achievement (10,460) represent-
ed 35% IPT coverage of all PLHIV in care, against 9%
achieved in FY2017.

Conclusions and key recommendations: With a tailored
supportive supervisory strategy and site specific context,
programmatic barriers to IPT uptake can be easily iden-
tified and quickly addressed, resulting in better patient
care.
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[Fig. 1: IPT uptake trend]

SOA-04-1036-31 Risk factors for adverse
events in contacts prescribed preventive
treatment for drug-resistant TB exposure

A Malik,23 N Gandhi,’ T Lash,! L Cranmer,4 S Omer,!
J Fuad,? S Siddiqui,2 H Hussain,3 M Becerra,5¢ 'Emory
University Rollins School of Public Health, Epidemiology,
Atlanta, GA, United States of America, 2Global Health
Directorate, Indus Hospital, TB Program, Karachi, Pakistan,
3Interactive Research and Development, TB Program,
Karachi, Pakistan, 4Emory University School of Medicine,
Pediatrics Infectious Diseases, Atlanta, GA, United States
of America, >Harvard Medical School, Global Health and
Social Medicine, Boston, MA, United States of America,
6Brigham and Women's Hospital, Global Health Equity,
Boston, MA, United States of America.

e-mail: amyn.malik@emory.edu

Background: Completion of TB preventive treatment
is important to optimize efficacy; treatment-related ad-
verse events sometimes result in discontinuation. This
study aims to describe the occurrence of adverse events
and their associated risk factors during a 6-month
2-drug fluoroquinolone-based preventive treatment in-
tervention for household contacts of drug-resistant TB
patients in Karachi, Pakistan.

Methods: The primary outcome was development of
any clinical adverse event during preventive treatment.
Adverse events were categorized using the National In-
stitute of Allergy and Infectious Diseases’ Division of
AIDS and National Institute of Health’s Common Ter-
minology Criteria for Adverse Events adverse events
grading tables.

Time to event analysis with Kaplan-Meier curves and
Cox proportional hazard models accounting for recur-
rence were used to analyze associated risk factors for
adverse events.

Results: Of the 172 household contacts started on pre-
ventive treatment, 36 (21%) developed 64 adverse events
during 812.9 months of treatment. The incidence of ad-
verse events over 6 months of treatment was 7,873 per
100,000 person-months (p-m); 16,067 per 100,000 p-m
with ethionamide and 4,384 per 100,000 p-m with eth-
ambutol. Of the 64 clinical adverse events recorded, 53
(83%) were grade 1 and 11 were grade 2. There were no
grade 3 or 4 adverse events. In multivariable analysis, the
risk of adverse events was higher in contacts prescribed
ethionamide as compared to ethambutol as the com-
panion drug adjusting for age, sex and BMI (aHR: 2.05
[95% CI: 1.18-3.57]). Overall, there was no notable dif-
ference in treatment completion amongst the contacts
who experienced an adverse event and those who did not
(cOR: 1.13 [95% CI: 0.52-2.47]).

Conclusions: Fluoroquinolone-based regimen for infec-
tion treatment in DR-TB contacts is well tolerated with
no grade 3 or 4 adverse events observed. Regimens with
ethionamide are more likely to result in grade 1 or 2 ad-
verse events, which may merit clinical counseling, but
patients completion was not affected.

UNADJUSTED ADJUSTED

HR 95%Cl  P-value HR 95%Cl  P-value

Ethionamide 2.16 1.22-3.81 0.008 2.06 1.09-3.88 0.026

Age <5 years Ref Ref

Age 59 years 2.69 112-6.48 0027 2.90 147-7.14 0.021
Age 1019 4 g 180-856 0.001 322 147-7.05 0.003
years
Age>19 4 171-971 0002 438 1.66-11.51 0.003
years

Sex (male) 0.91 0.56-1.48 0.709 0.72 0.44-1.18 0.194

BMI 1.00 0.98-1.03 0.700 0.99 0.94-1.04 0.689

[Risk of adverse events with preventive treatment for
DR-TB exposure (accounting for recurrence)]



S130

Short oral abstract sessions, Thursday, 31 October

SOA-04-1037-31 Effectiveness of an
IGRA-based latent tuberculosis screening
programme in people initiating dialysis

K Romanowski,’ C Rose,2 V Cook,' A Levin,3

O Djurdjev,4 | Sekirov,> M Morshed,5 J Johnston,!

1BC Centre for Disease Control, Provincial TB Services,
Vancouver, BC, Canada, 2BC Centre for Disease Control,
Epidemiology and Biostatistics, Vancouver, BC, Canada,
3BC Provincial Renal Agency, BC Provincial Renal Agency,
Vancouver, BC, Canada, 4Provincial Health Service
Authority, PHSA Decision Support Services, Vancouver,
BC, Canada, 5BC Centre for Disease Control Public Health
Microbiology and Reference Laboratory, Mycobacteriology,
Vancouver, BC, Canada, 6BC Centre for Disease Control
Public Health Microbiology and Reference Laboratory,
Zoonotic Diseases and Emerging Pathogens, Vancouver,
BC, Canada. e-mail: kamila.romanowski@bccdc.ca

Background: In 2012, the Canadian province of Brit-
ish Columbia (BC) began rolling out a province-wide
interferon-gamma release assay (IGRA)-based latent tu-
berculosis (LTBI) screening program, aimed at screening
all people initiating chronic dialysis in BC, and treating
for LTBI when appropriate. The objective of this study
was to compare active tuberculosis (TB) risk in people
screened using an IGRA-based protocol to those not
screened during the same time period.

Methods: A retrospective cohort was created of all Brit-
ish Columbians who initiated at least 90 days of dialysis
between January 2012 and May 2017. Individuals were
stratified into a screened (defined as receiving an IGRA
within 365 days of initiating dialysis) and non-screened
group. Both groups were followed until they developed
active TB, died, or until cohort-end. Multivariable Cox
regression was used to determine the association of
LTBI screening and risk of developing active TB.
Results: Of the 3190 individuals assessed, 1790 (56.1%)
were screened. The incidence of active TB was 1.2 per
1000 person-years (PYs) (95% CI 0.5 - 2.3) in those
screened and 2.6 per 1000 PYs (95% CI 1.4 -4.5) in those
not screened. After adjusting for baseline demographic
and clinical variables, screened individuals had a 70%
lower likelihood of developing active TB compared to
those not screened (HR 0.3, 95% CI 0.1 - 0.8; P< 0.01).
Of the 152 (8.5%) individuals who initiated LTBI treat-
ment post-screening, none developed active TB.
Conclusions: Our results suggest that systematic screen-
ing of individuals initiating dialysis using an IGRA-
based protocol can significantly decrease the risk of
active TB in this high-risk population. Given the im-
portance of screening high-risk groups in low-incidence
countries, the results from this analysis could inform
scale-up of TB screening in dialysis programs in other
low incidence regions.

SOA-04-1038-31 Feasibility and effectiveness
of a public health approach to increase latent
tuberculosis infection treatment among
contacts: a pilot study in Rio de Janeiro,
Brazil

M Lisboa Bastos,’2 OO Oxlade,? A Benedetti,?

F Fregonese,2 C Valiquette,? E Faerstein,!

JR Cavalcante, P Hill,3 D Menzies,2 A Trajman,24
1Social Medicine Institute - State University of Rio

de Janeiro, Epidemiology, Rio de Janeiro, RJ, Brazil,
2Research Institute of the McGill University Health Centre,
International TB Centre, Montreal, QC, Canada, 3University
of Otago Medical School, Preventive and Social Medicine,
Otago, New Zealand, 4Federal University of Rio de Janeiro,
Internal Medicine Graduate Program, Rio de Janeiro, RJ,
Brazil. e-mail: mayara_bastos@yahoo.com.br

Background: Losses in the cascade-of-care of contacts
of tuberculosis index-patients limit the public health
benefits of prevention of active disease through latent
tuberculosis infection (LTBI) treatment. We conducted
a pilot study to evaluate the feasibility and effectiveness
of a public health approach to identifying and correct-
ing problems in this cascade-of-care in two clinics in Rio
de Janeiro.

Methods: Clinics underwent a six-month standardised
assessment of barriers to management of contacts of
newly-diagnosed index-patients. Short questionnaires
regarding knowledge, perceptions and practices were
administered to patients, their contacts and healthcare
workers (HCW). Data on tuberculosis contact investi-
gation at baseline were collected from pre-existing data
sources at clinics. Subsequently, solutions targeted at
specific LTBI cascade gaps were implemented during the
following six months. The effectiveness of the approach
was measured by the difference of contacts starting
LTBI treatment per 100 index-patients pre- and post-
implementation of solutions.

Results: Knowledge gaps among groups interviewed
and losses in all steps of the cascade were identified.
The solutions adopted included implementation of an
index-patient-based contact registry book, a four-hour
education session of HCW and the development of edu-
cational material consisting in booklets to HCW and
flyers to index-patients and their contacts. In addition,
a visual tool using excel graphs was developed to pro-
vide a feedback to HCW, and an experienced physician
provided intensive in-service training using this tool.
Contacts identified per index case increased from 1.90
to 2.49 after the intervention. LTBI treatment initiation
also significantly increased from 5 to 49 contacts per 100
index case (Table).

Conclusions: Educational HCW activities with close in-
service training by a credible HCW using a simple feed-
back tool resulted in an increase in contacts identified
and initiating LTBI therapy. The approach considered in
this pilot is currently under evaluation in a larger RCT
(ACT4 Trial) in 5 countries.
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Pre- Post-
implementation implementation
(6 months) (6 months)

Number of index cases identified 41 57
Number of contacts of index cases identified 78 142
Number of contacts identified per index case 1.90 2.49
Difference of contacts identified per index
case (95% confidential interval)* 0.59(0.21, 0.9)
Number of contacts out of those identified 9 28
who started LTBI treatment
Contacts initiating treatment per 100 Index-

! 5 49
patients
Difference of contacts starting LTBI treatment
per 100 index-patients (95% confidential 44 (23, 66)
interval)*
*Using Poisson model.

[Table - Cascade of care of contacts of TB index-
patients before and after implementation of solutions
to enhance latent TB treatment initiation]

SOA-04-1039-31 Isoniazid preventive therapy
(IPT) uptake in an urban TB treatment facility
in Bangladesh

S Sultana,’ KK Paul,' S Barua,' S Alam,! AS Sikder,!

MJ Amin,' GI Chowdhury,' S Sarker,’ RS Banu,?2

S Banu,! 'ICDDR, Infectious Diseases Division, Dhaka,
Bangladesh, 2Directorate General of Health Services,
National Tuberculosis Control Programme, Dhaka,
Bangladesh. e-mail: sonia.sultana@icddrb.org

Background and challenges to implementation: Accord-
ing to World Health Organization (WHO) estimates, 1
million childhood tuberculosis (ChTB) incident cases
occurred in 2016, including 210,000 TB related deaths in
children. Administration of Isoniazid Preventive Thera-
py (IPT) for 6 months can reduce the risk of developing
TB in children by nearly 60%.

However, national TB programs data showed that the
rate of IPT uptake as well as adherence among those
who starts IPT were between 21-58% and 13% respec-
tively. In 2016, only 17% of an estimated 49,000 eligi-
ble children under five received IPT in Bangladesh. The
main challenge to achieve high IPT coverage is in the im-
plementation of the recommended strategies, especially
counseling.

Intervention or response: There are six directly observed
treatment short course (DOTS) facilities established by
icddr,b within two metropolitan cities in Bangladesh.
Physicians as well as health workers (HWs) working in
these facilities were trained on screening and counseling
for IPT. From January 2017 to December 2018, physi-
cians as well as HWs counseled parents of eligible chil-
dren for IPT in these centers. All the activities regarding
IPT were closely supervised. Descriptive statistics were
used to analyze routinely collected program data retro-
spectively.

Results and lessons learnt: Among 243 children eligible
for IPT, 226 (93%) were invited for IPT, 200 (82%) were
evaluated, TB was confirmed in one child (< 1%), and
198 (81%) started IPT. Among those who commenced
IPT, 126 (64%) completed a full course of IPT, 42 (21%)
dropped out and 30 (15%) are continuing the therapy.
Conclusions and key recommendations: This report is
one of the first few to describe physician counseling to
overcome the implementation challenges of IPT and
achieve a higher IPT uptake as well as adherence rate
than the reported data. Our result indicates that rigor-
ous training on patient counseling, counseling provided
by physician, and enhanced monitoring might help to
achieve countrywide higher coverage of IPT in Bangla-
desh and elsewhere.

SOA-04-1040-31 Tuberculosis preventive
treatment among child contacts of persons
with pulmonary tuberculosis in two
provinces in Zambia, 2018

M Melgar,! R Shiraishi,” M Tembo,2 S Khondowe,?2

J Mulenga,? P Lungu,4 K Malama,5 A Silumesii,¢

L Podewils,! 'Centers for Disease Control and Prevention
(CDCQ), Division of Global HIV and Tuberculosis, Atlanta,
GA, United States of America, 2Tropical Diseases Research
Centre, Biomedical Sciences Department, Ndola, Zambia,
3Tropical Diseases Research Centre, Clinical Sciences
Department, Ndola, Zambia, 4Zambia Ministry of Health,
National Tuberculosis and Leprosy Control Programme,
Lusaka, Zambia, 5Zambia Ministry of Health, Department
of Technical Services, Lusaka, Zambia, 6Zambia Ministry
of Health, Department of Public Health, Lusaka, Zambia.
e-mail: okv5@cdc.gov

Background: The Zambia Ministry of Health recom-
mends household contact tracing (HHCT) for persons
with pulmonary tuberculosis and tuberculosis preven-
tive treatment (TPT) for identified household contacts
aged < 5 years (child contacts) after ruling out tubercu-
losis disease. As a sub-study of a broader TPT assess-
ment, we conducted a cross-sectional survey of child
contacts in Lusaka and Copperbelt Provinces, which
together represent >60% of the national adult tubercu-
losis prevalence, to estimate the percentage who proceed
through each step in contact management.

Methods: Twelve facilities were selected across the two
provinces for the overarching TPT assessment with
probability-proportional-to-size sampling. Volume of
patients on antiretroviral therapy determined facility
cluster size. At each facility, we systematically sampled
records of approximately 30 patients diagnosed with tu-
berculosis disease during January 1-June 30, 2018. We
estimated rates of HHCT and TPT uptake among child
contacts. Estimates were weighted for survey design. To
identify barriers to TPT, we interviewed one healthcare
worker at each facility.

Results: We sampled 337 patients with tuberculosis dis-
ease. Of 289 patients with pulmonary disease, 65 un-
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derwent HHCT (25%, 95% confidence interval [CI]:
19-33%). HHCT implementation was higher among
patients with positive sputum-smear microscopy com-
pared with smear-negative patients (71% vs 9%, p<
0.01). HHCT identified 24 child contacts (0.3 per house-
hold, 95% CI: 0.1-0.5). Although all were screened and
none were diagnosed with tuberculosis disease, only two
initiated TPT. Both completed the course. Ten health-
care workers were available for interview. Two reported
no HHCT at their facilities and eight reported HHCT
only for smear-positive patients; none reported HHCT
for all patients with pulmonary tuberculosis. Four of
five respondents reported hesitancy to start TPT due to
insufficient stockpile of pediatric-friendly isoniazid for-
mulation.

Conclusions: Few child contacts are identified for tu-
berculosis screening and TPT in Zambia. More work
is needed to disseminate current HHCT guidelines. Iso-
niazid forecasting should include pediatric-friendly for-
mulations.

SOA-04-1041-31 Four months of rifampin
vs. nine months of isoniazid: a comparison
of health system costs for LTBI treatment in
Canada from a randomised clinical trial

M Lisboa Bastos,!2 JR Campbell,2 O Oxlade,?

K Schwartzman,2 NP Nsengiyumva,2 A Uppal,?

D Menzies,2 The 4v9 RCT Team 'Social Medicine
Institute - State University of Rio de Janeiro, Epidemiology,
Rio de Janeiro, RJ, Brazil, 2Research Institute of the

McGill University Health Centre, International TB Centre,
Montreal, QC, Canada.

e-mail: mayara_bastos@yahoo.com.br

Background: Recently, a phase 3 (NCT00931736) ran-
domized clinical trial (RCT) demonstrated that four
months of rifampin (4R) had non-inferior effectiveness,
superior safety, and superior completion compared to
nine months isoniazid (9H) for latent tuberculosis infec-
tion (LTBI). However, before the new regimen can be
adopted into routine practice, it is important to under-
stand how much it will cost the health system. Using a
subset of data from four Canadian sites from the RCT,
we compared health system costs of 4R vs 9H.
Methods: Costs were estimated based on clinical activi-
ties recorded for patients who participated in the trial.
Costs were divided into the following categories: drugs,
treatment initiation, follow-up visits, and adverse events
(AE). All activities and drugs were adjusted to 2018 Ca-
nadian dollars ($) using costs from Québec, Canada.
Provincial fees were used for personnel- and service-re-
lated costs. Median costs (per patient) by cost category
were compared between the regimens using the Mann-
Whitney U test.

Results: In the Canadian sites, 1042 patients were ran-
domized (518 to 4R and 524 to 9H). Median total cost
per patient receiving 4R was $884 (interquartile range
[IQR] $785, $1024) vs. $1027 (IQR $754, $1184) for 9H

(p< 0.0001). Although the drug cost for 4R was higher,
this was more than offset by savings related primarily to
shorter follow-up as patients receiving 9H had 1.5 (95%
confidence interval: 1.2-1.7) more visits during treat-

ment (Table).

4R (N=518)
$228 ($222, $228)
$252 ($252, $495)
$391 ($283, $416)

9H (N=524) p-value
$181 (851, $181)  <0.0001
$252 ($252, $484)  0.33
$506 (5286, $632)  <0.0001
$100 ($95, $108) $99 (894, $103) 0.20
$151($109, $234)  $181($116,$300)  0.29
$884 ($785, $1024)  $1027 ($754, $1184) <0.0001

[Table - Median costs (IQR) per patient by cost
category for LTBI care, in 2018 Canadian dollars]

Cost for LTBI drugs

Costs for treatment initiation
Costs during all follow-up visits
Costs per follow-up visit
Costs related to adverse events

Total costs

Conclusions: In the Canadian sites the 4R regimen was
found to be cost-saving compared to 9H. This finding
contributes to the growing body of evidence highlight-
ing the advantages of 4R for treatment of LTBI com-
pared to 9H. Cost analysis at other trial sites in low- and
middle-income countries will provide insight into simi-
larities and differences between treatment settings.

SOA-04-1042-31 Symptom syndromes
associated with treatment discontinuation
of 12-dose isoniazid-rifapentine (3HP)

R Webb, 2 S-H Wang,3 B Stewart,* N Nwana,®> R Moro,¢
T Chorba,> S Bamrah Morris,5> C Ho,” the ,3HP Post-
Marketing Assessment Group 'University of Mississippi,
Division of Infectious Disease, Jackson, MS, United States
of America, 2Mississippi State Department of Health,
Communicable Disease, Jackson, MS, United States of
America, 3The Ohio State University, Division of Infectious
Diseases, Columbus, OH, United States of America,
4Centers for Disease Control and Prevention (CDC),

Global Immunization Division, Atlanta, GA, United States
of America, 5Centers for Disease Control and Prevention
(CDQ), Division of Tuberculosis Elimination, Atlanta, GA,
United States of America, 6Centers for Disease Control

and Prevention (CDC), Division of Healthcare Quality
Promotion, Atlanta, GA, United States of America,
7Centers for Disease Control and Prevention (CDC),
Division of HIV/Tuberculosis/CDC India, Atlanta, GA, United
States of America. e-mail: rmwebb@umc.edu

Background: Patients on 12-dose isoniazid-rifapentine
(3HP) for latent tuberculosis infection (LTBI) treat-
ment have reported systemic symptoms including fever,
myalgia, or rarely, hypotension/syncope. U.S. Centers
for Disease Control and Prevention (CDC) conducted
post-marketing surveillance for adverse events (AE) and
treatment outcomes. We analyzed AE profiles to iden-
tify and characterize possible syndromes and effects on
treatment outcome.

Methods: Prospective observational cohort of LTBI
patients initiated 3HP June 2011-December 2014 at 16
sites. All sites collected weekly reports of AE; a subset
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of ten sites collected information on patient medica-
tions/co-morbidities. AE profiles excluded pre-existing
AE; definitions of syndromes [flu-like, gastro-intestinal,
respiratory, dermatologic, hematologic, hypersensitiv-
ity] were derived from published literature. We identified
AE profile, frequencies, and relative risk (RR) of discon-
tinuation by syndrome; for all patients and by presence
or absence (healthy) of medications/co-morbidities.
Treatment discontinuations included patients lost to
follow-up.

Results: 1,174/3,288 (36 %) patients on 3HP reported AE.
For the 2,389 with medication/co-morbidity information
collected, 417/1,056 (39%) with medications/co-
morbidities reported AE, compared to 365/1,333
(27%) healthy patients reporting AE. The incidence
of dermatologic or hematologic syndromes were rare
(< 1%), while incidence of flu-like, gastro-intestinal,
and hypersensitivity syndromes was 6.6%, 3.6% and
1.8%, respectively. Frequent AE for flu-like syndrome
in descending order were fatigue, fever/chills myalgia,
nausea, and headache. Nausea was most common for
gastro-intestinal syndrome; diarrhea and abdominal
pain were reported equally. Most patients meeting the
definition of hypersensitivity syndrome had fever/chills,
nausea, myalgia, and fatigue. Presence of any syndrome
increased RR of treatment discontinuation. While AE
were fewer among healthy patients for any syndrome,
when AE were present, the likelihood of treatment
discontinuation was greater, compared to patients with
medications/co-morbidities.

Conclusions: Flu-like and gastro-intestinal syndromes,
though rare, associated with  treatment
discontinuation. Healthy patients reported fewer AE, but
if existent, had greater RR of treatment discontinuation
compared with those with medications/co-morbidities
reporting AE.
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SOA-04-1043-31 Shorter treatment does not
improve adherence: an open-label cluster-
randomised trial on preventive therapy for
children exposed to tuberculosis in Guinea-
Bissau

G Lemvik,'2 VF Gomes, '3 C Wejse,4> 'Bandim Health
Project, TB Unit, Bissau, Guinea-Bissau, 2Aarhus University
Hospital, Pediatrics, Aarhus N, Denmark, 3National TB
Programme, Technical Dept, Bissau, Guinea-Bissau,
4Aarhus University, Public Health, Aarhus C, Denmark,
5Aarhus University Hospital, Infectious Diseases, Aarhus N,
Denmark. e-mail: wejse@dadInet.dk

Background: In a study of 9 months of isoniazid preven-
tive therapy (IPT) in Guinea-Bissau, 76 % of children ex-
posed to tuberculosis (TB) at home completed 6 months
of IPT. We aimed to test whether 4 months of rifampicin
and isoniazid (RH) would improve adherence compared
with 9 months of isoniazid (INH).

Methods: We conducted an open-label cluster-ran-
domised study, including children< 15 years of age liv-
ing with a TB case. The children were randomised by
house to 4 months of RH or 9 months of INH. RH was
given in a fixed-combination pill. The primary outcome
was adherence; defined as >80% of prescribed dosages
taken/month. Our aim was a total of 3 months RH or
6 months INH. Adherence was measured by pill count,
the dates and reasons for not taking dosages were noted.
Results: 752 children from 223 houses were included,
354 in the INH-group and 398 in the RH group.
Overall, 77% of the prescribed pills were taken, and 57
% of the children took >80% of the pills. Adherence
was higher in the INH group; 73% completed 6 months
in total while 63% of the RH group completed 3 months
in total, OR=1.52 (95% CI 1.02-2.27).

Reasons for non-adherence were similar in the two
groups; moving or travelling constituted 50% of the
missing dosages.

Conclusions: The shorter preventive therapy with 4
months RH did not show improved adherence. Travel-
ling is the major obstacle for adherence in the mobile
population of Guinea-Bissau.
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SOA-05-E1 Patient detection and care
innovations

SOA-05-1044-31 Preliminary outcomes from
optimised TB case finding among contact
persons from key populations in Ukraine

E Geliukh,' L Masiuk,” N Kamenska,' Z Islam,? "ICF
‘Alliance for Public Health’, Treatment, Procurement and
Supply Management, Kyiv, Ukraine.

e-mail: geliukh@aph.org.ua

Background and challenges to implementation: In 2017,
TB notification in Ukraine was 27.3 thousand cases
(63.9 per 100 thousand populations). Ukrainian health-
care system provides passive and active TB case detec-
tion including routine contacts tracing. TB detection
among contacts in Ukraine was 8.6 per 1000 contacts.
However, according to WHO, about 26% of TB cases
are still missing. It is obvious that the majority of non-
detected TB cases focuse among key populations, who
have limited access to healthcare.

Intervention or response: To reach key populations
APH launched the project “Optimized TB case find-
ing among risk groups” (OSF model) in six regions of
Ukraine with the financial support of Global Fund. The
project aimed at examination of TB for contacts with
index-cases from the key populations. Every index-case
patient is encouraged to bring up to eight contacts from
his/her surroundings, which are examined for TB. If
someone fro this group is diagnosed with an active TB
he/she is enrolled on treatment and invited to bring his/
her contacts also. Those contacts who aren’t diagnosed
with an active TB are observed during the yera by pro-
viding regular TB screening, preventive treatment and
psychosocial support. Result-based financing approach
is applied for social workers’ stimulation.

Results and lessons learnt: Within the 8-months period
(August 2018 - March 2019), 295 index-cases were en-
rolled in the project that brings 2207 of their contacts.
99 active TB cases were diagnosedand of which 98 were
enrolled on treatment. 2108 contacts were observed
throughout the period and 60 were provided with pre-
ventive treatment. TB detection among contacts within
the project is 44.9 per 1000 contacts.

Number of Preventive

Examined  Active TB  Enrolled on
. contacts  treatment

= observed  provided
PWID 763 24 23 739 12
Homeless people 436 28 28 408 6
Roma population 240 1 1 239 21
Ex-prisoners 30 3 3 27 0
Internally displaced persons 1 1 1 0 0
Others 737 42 42 695 21
Total 2207 99 98 2108 60

[OCF model preliminary results]

Conclusions and key recommendations: Despite the
short duration of project implementation the interven-
tion has shown promising results - TB detection rate
among contacts from key populations have increased 5
times higher than in routine contacts tracing. Increased
funding and advocacy actions are required to scale-up
OSF model in all regions of Ukraine.

SOA-05-1045-31 High yield of tuberculosis
from systematic screening among active
intravenous drug users in Hai Phong,

Viet Nam

LP Nguyen,' TTT Dong,' GT Hoang,2 TTT Nham,3

OTH Khuat,4 HTT Duong,2 N Nagot,5> DC Des Jarlais,®
HV Le,” D Laureillard,8 'Friends for International TB Relief,
Operations, Hanoi, Viet Nam, 2Hai Phong University of
Medicine and Phamarcy, Public Health Department, Hai
Phong, Viet Nam, 3Center for Supporting Community
Development Initiatives, Community Development, Hai
Phong, Viet Nam, 4Center for Supporting Community
Development Initiatives, Board of Directors, Hanoi, Viet
Nam, 5University of Montpellier, Public Health Department,
Montpellier, France, 6Don.Deslarlais@nyu.edu, Social

and Behavioral Sciences, New York, NY, United States

of America, 7Vietnam National Lung Hospital, Vietnam
National Tuberculosis Program, Hanoi, Viet Nam, 8Agence
Nationale de Recherche sur le Sida et les Hépatites Virales,
Public Health Department, Hanoi, Viet Nam.

e-mail: lan.nguyen@tbhelp.org

Background and challenges to implementation: While
there is evidence that previous diagnosis of tuberculo-
sis (TB) is associated with increased mortality among
injecting drug users in Viet Nam, the understanding of
TB epidemiology in this population remains limited.
Screening, testing and linkage to care for TB in drug us-
ers remain a challenge due to high costs and stigma.
Intervention or response: As part of the TB REACH-
funded Zero TB Viet Nam project, participants of the
DRIVE study (DRug Use and Infections in Hai Phong
Viet Nam Among Persons Who Inject Drugs) were ver-
bally screened for TB symptoms by community-based
organization (CBO) staff between March-May 2018.
CBO staff transported symptomatic participants to a
public TB care facility for chest X-ray (CXR) screening.
Persons with radiographic abnormalities were tested us-
ing the Xpert MTB/RIF assay. Persons diagnosed with
TB linked to care. Two rounds of follow-up were con-
ducted for persons lost throughout the TB care pathway.
All tests and related costs were free of charge. Partici-
pants received modest payments for their time, effort
and travel, and were accompanied and supported by
CBO staff.

Results and lessons learnt: Among 888 participants who
were screened, 430 (48.4%) presented with one or more
TB symptoms. Among these, 90 (20.9%) had an abnor-
mal CXR and 67 (74.4%) were tested using the Xpert
MTB/RIF assay. 15 (22.4%) participants were diag-
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nosed with bacteriologically-confirmed pulmonary TB
(1,689/100,000) and two patients were found to be re-
sistant to rifampicin. Among these patients, 14 (93.3%)
were linked to treatment with the Hai Phong Provincial
TB Programme.

Conclusions and key recommendations: The rate of TB
in our study population was six times higher than Viet
Nam’s estimated TB prevalence rate (289/100,000 popu-
lation). Social and economic support, provided in col-
laboration with CBO staff, was critical for ensuring high
levels of testing and treatment enrollment. While ad-
ministering services among drug users presents unique
challenges for TB programs, this population should not
be overlooked.

SOA-05-1046-31 Customised TB case finding
among key affected populations: a case of
farm workers in Sarah Baartman District,
Eastern Cape Province, South Africa

L Lebona,' L Mayaphi,! B Dlamini,’ M Khaebana,'

G Jagwer,! R Matji,2 C Ndlumbini,3 "University Research
Co., LLC - South Africa, USAID Tuberculosis South Africa
Project, Pretoria, South Africa, 2University Research Co.,
LLC (URQ), Research Co., LLC, Pretoria, South Africa,
3Eastern Cape Department of Health, Health, Humansdorp,
South Africa. e-mail: lerato.lebona28@gmail.com

Background and challenges to implementation: Farm
workers, especially seasonal workers, are at greater risk
of tuberculosis (TB) infection and disease, with likely
worse outcomes because of barriers in access to routine
and continued healthcare services.

Contributing factors include poor living conditions as
many migrant workers live in crowded, sub-standard
and poorly ventilated houses where conditions favour
the spread of respiratory infections; fear of loss of in-
come due to long waiting periods at clinics; and lack of
transportation.

These and other issues make it difficult for this vulner-
able population to access services. USAID Tuberculosis
South Africa Project developed and implemented a care
model to improve farm workers’ access to TB services.
Intervention or response: The objective of the interven-
tion was to improve access to TB health services while
ensuring patient-centered care. A customized model of
care was developed to address barriers to accessing qual-
ity TB health services.

Enrolled nurses were contracted to provide daily health
education, TB screening, sputum collection, and ensure
treatment initiation of people living with TB on sup-
ported farms in Sarah Baartman district, Eastern Cape
province. Buy-in from farm owners and managers en-
hanced the success of the model of care.

Results and lessons learnt: Since inception of the model
of care in April 2017 until December 2018, 21,440 farm
workers were reached, 92% (19,734) of whom were
screened for TB. 94% (3,550) of people presumptive for

TB were tested, 7% of whom (266) were diagnosed with
TB. Of these, 91% (243) were initiated on appropriate
treatment.

Conclusions and key recommendations: Targeted inter-
vention models with active participation from all stake-
holders enhance accessibility to adequate TB diagnosis
and treatment among undeserved populations and com-
munities. The model increased case identification and is
a viable approach to find missing TB patients, to con-
tribute to 90-90-90 targets, and to contribute towards
the South Africa’s efforts to end TB by 2035.

SOA-05-1047-31 Door-to-door TB screening
to reach urban slum dwellers: lessons from
field implementation

A Kazibwe, 2 D Lukanga,'2 H Ssentongo,'2 L Ruvwa,3
S Turyahabwe,3 A Nkolo,! "University Research Co., LLC
(URC), USAID/Defeat TB, Kampala, Uganda, 2The AIDS
Support Organisation (U) Ltd, DPMCD, Kampala, Uganda,
3Ministry of Health, National TB & Leprosy Division,
Kampala, Uganda. e-mail: dlukanga@urc-chs.com

Background and challenges to implementation: In 2014,
the World Bank estimated that slightly over 50% of
Uganda’s urban dwellers live in slums. Slum populations
pose a significant challenge to TB control efforts due to
poor housing conditions, congestion and limited access
to formal health care services. Slum dwellers are also
highly mobile constraining effective patient tracking.
Slum populations are categorized as key populations in
the Global Plan to End TB and failure to reach them
with TB services is a missed opportunity.

Intervention or response: The USAID Defeat TB pro-
ject supports direct service delivery in the largely urban
areas of Kampala, Wakiso and Mukono. Between Sep-
tember-November 2018, Community Linkage Facilita-
tors (CLFs) trained in TB screening engaged informal
leadership structures within slum settlements; carried
out door-to-door sensitization and screening for TB us-
ing the Intensive case finding guide. They documented
phone contact and locator information for community
members found with symptoms suggestive of TB, col-
lected and transported sputum samples for testing to
health facilities. They followed up and notified clients
of investigation results and supported referral for treat-
ment of those with confirmed TB.

Results and lessons learnt: Of 2,770 slum dwellers
screened for TB, 318 were presumed to have active TB
and seventy-three (2.6% yield) were diagnosed with TB
(all forms). This yield was higher than that seen in com-
munity screening outreaches in male congregate settings
and schools.All diagnosed patients were referred for and
initiated on TB treatment. Informal community leader-
ship structures were critical in community entry and fa-
cilitated patient linkage. Documentation of patient lo-
cator information and phone contacts at sputum sample
collection was paramount.
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Conclusions and key recommendations: The door-to-
door approach addresses population level barriers to
access of TB services by slum populations and leads to
identification of additional TB patients. It can be scaled
up for similar settings.

SOA-05-1048-31 Differences in tuberculosis
detection yields by sex from mobile X-ray
screening campaigns in Viet Nam

AJ Codlin," TTT Dong,2 RJ Forse,3 LH Nguyen,*

TH Mac,5 PN Tran,5 HB Nguyen,” HV Le,” NV Nguyen,?
LNQ Vo,89 'Friends for International TB Relief, Research
and M&E, Ho Chi Minh City, Viet Nam, 2Friends for
International TB Relief, Operations, Hanoi, Viet Nam,
3Friends for International TB Relief, Operations, Ho Chi
Minh City, Viet Nam, 4Pham Ngoc Thach Lung Hospital,
Provincial TB Program, Ho Chi Minh City, Viet Nam, >Hai
Phong TB and Lung Hospital, Provincial TB Program, Hai
Phong, Viet Nam, 6Pham Ngoc Thach Hospital Quang
Nam, Provincial TB Program, Tam Ky, Viet Nam, 7Vietnam
National Lung Hospital, Vietnam National Tuberculosis
Program, Hanoi, Viet Nam, 8Friends for International TB
Relief, Board of Directors, Hanoi, Viet Nam, 9Interactive
Research and Development, Viet Nam Country Office,
Hanoi, Viet Nam. e-mail: andrew.codlin@tbhelp.org

Background and challenges to implementation: With a
male:female ratio of 4.2-to-1 in tuberculosis (TB) bur-
den, Viet Nam’s sex disparity ranks among the high-
est in the world. While community outreach has been
documented to be gender-sensitive, it is unclear whether
community-based mass screening can promote health-
seeking among women and gitls.

Intervention or response: In 2018 we organized commu-
nity-based, mobile chest x-ray (CXR) screening events
at 180 locations in Ho Chi Minh City, Hai Phong and
Hoi An as part of the TB REACH-funded Zero TB Viet
Nam project. At the events, participants were screened
for TB symptoms and by CXR. Persons with radio-
graphic abnormalities were tested using the Xpert assay.
We quantified the proportion of patients progressing
through the TB care pathway and calculated odds ratios
to measure sex differences.

Results and lessons learnt: In total, 32,804 people un-
derwent a symptom screen. We screened 35.5% more
women than men (18,875 vs 13,929), with the Hai Phong
showing largest difference in mobilization (53.4% more
women). Despite higher participation from women, sig-
nificantly higher proportions of men had an abnormal
CXR (19.3% vs 9.6%, OR=2.26 [21.-2.4]), were tested
after an abnormal CXR (70.2% vs 52.7%, OR=2.12
[1.9-2.4]), and were diagnosed with Bac(+) TB (9.6%
vs 4.7%, OR=2.13 [1.5-3.0]). A higher proportion of
women were linked to treatment than men (84.4% vs
79.0%), but this difference was not significant.
Conclusions and key recommendations: While our
CXR events were able to mobilize a greater proportion
of women to seek health, the sex differences observed in

CXR abnormality and Xpert positivity rates mirrored
Viet Nam's prevalence survey results. Such differences
are possibly due to the biological characteristics of TB,
but this cannot explain the large sex difference in the
sputum testing rate.

Future case finding initiatives should consider gender-re-
sponsive counselling on sputum production, the privacy
of collection sites and expectoration aids to improve the
proportion of females who are tested.
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SOA-05-1049-31 Characteristics and care
pathways of private drug-resistant TB
patients in South Africa: a descriptive cohort
study

L Dickson-Hall," H Cox," A Grant,2 J Black,3

M Loveday,* M Moshabela,> M Nicol, "University of
Cape Town, Medical Microbiology, Cape Town, South
Africa, 2London School of Hygiene & Tropical Medicine,
Public Health, London, United Kingdom, 3Livingstone
Hospital, Microbiology, Nelson Mandela Bay, South Africa,
4Medical Research Council of South Africa, Public Health,
Durban, South Africa, SUniversity of Kwazulu Natal, Public
Health & Nursing, Durban, South Africa, 8University of
Cape Town, Microbiology, Cape Town, South Africa.
e-mail: moshabela@ukzn.ac.za

Background: In 2016, 24% of South Africans considered
their ‘normal place of health care’ to be in the private
sector. Private patients are ‘key’ as they are a large group
and are at risk for non-linkage to care, inadequate DR-
TB regimens, incomplete drug sensitivity testing and
co-payment expenses. Many patients use both public
and private sectors, depending on their needs. Private
patients may belong to vulnerable sub-groups such as
miners, health care workers, children and the elderly.
South Africa is number 9 of the 15 priority countries for
engaging all providers urgently, in order to reduce ‘miss-
ing’ DR-TB patients.

Methods: A retrospective observational cohort study
was conducted across South Africa. The National Health
Laboratory Services (NHLS) data warehouse was inter-
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rogated to find newly diagnosed RR-TB patients in 2011
and 2013. Patients were matched and linked to the Elec-
tronic DS-TB and DR-TB databases and private labo-
ratory data sets. Data from private patients diagnosed
during the same period were analysed separately. Pa-
tients were followed through time and space to describe
linkage to care, time to treatment, pathways to care, dis-
tances traveled and patient outcomes. Laboratory and
health data were analysed using SPSS Statistics, version
24.

Results: Around 6% of South Africa’s new RR-TB pa-
tients in 2013 were diagnosed in the private sector. Of
those patients diagnosed privately in 2011, 25% (n=37)
were notified to the health department and 21% (n=30)
received additional DR-TB management in the state
sector. In 2013, despite an overall private DR-TB case
increase of 19% over 2 years, 14% (n=23) were notified
and 19% (n=32) were co-managed.

Conclusions: The contribution towards the fight against
DR-TB by the private sector and by private public part-
nerships should receive focus and support, in order to
harness all providers to combat the pandemic.

National Pre Xpert (2011) Cohort Mational Post Xpert (2013) Cohort

o ~ -

928
EDRweb

[The involvement of the private sector to the public
DR-TB cohort & EDRWeb registry in 2011/13.]

SOA-05-1050-31 Armed conflict and
tuberculosis mortality in Colombia,
1998-2015

S Valencia-Aguirre,! C Castafieda-Orjuela,’

D Diaz-Jimenez,' J Gutierrez-Clavijo,! KP Cotes
Cantillo, "Instituto Nacional de Salud, Observatorio
Nacional de Salud, Bogota, Colombia.

e-mail: salomevalenciaaguirre@gmail.com

Background: Colombia has suffered an armed conflict
that lasted more than 50 vyears. It caused several
impacts on physical and mental health. Prevalence of
TB increased among displaced populations of several
countries with history of armed conflict. The objective
of this study is to classify the small areas of Colombia
according to the intensity of armed conflict and identify
the differences in TB mortality between populations
that resided in areas with greater intensity versus those
less affected by this phenomenon, in Colombia between
1998-2015.

Methods: Retrospective ecological analysis. Through an
expert consensus we defined a conceptual framework
with two dimensions of analysis: types of violence and
financial sources. We implemented the Pearson Correla-
tion and the Kaiser-Meyer-Olkin test to select the vari-
ables. We generated the Index of Conflict Intensity (ICI)
through the principal component analysis (Varimax).
We calculated the Age-Standardized Mortality Rates
(ASMR) by sex for three periods (1998-2003, 2004-2009
and 2010-2015), by quintile of ICI. To identify the differ-
ences between extreme quintiles we estimated the Rate
Ratios (RR).

Results: The ICI included ten variables: homicides,
kidnappings, forced disappearance, massacres, minor’s
recruitment, damage to noncombatant civilian popu-
lations goods, sexual violence, victims of mines, mili-
tary actions and displacement. The first component ex-
plained 67% of the variability. The geographical repre-
sentation of the index by quintiles of intensity showed
an unequal distribution of affectation, and the grouping
of the most affected small areas into four conglomer-
ates. TB mortality according to the ICI showed no dif-
ferences between the quintiles among men (RR, 1998-
2003= 1.2, 2004-2009 = 1.1, 2010-2015= 1.0). While,
women showed higher mortality with the increased of
mortality (RR, 1998-2003 = 1.8, 2004-2009 = 1.5, 2010-
2015 = 1.6).

Conclusions: There is an unequal impact of the conflict
at a small area level. Women living at the most affected
areas showed higher TB mortality.

SOA-05-1051-31 Improving tuberculosis
management in vulnerable populations:

a case study of the National Referral Mental
Health Hospital in Uganda

A Burua,' S Nakibuuka,' T Nsubuga Nyombi,’

R Mugabe,23 K Mutesasira,’ A Nkolo,! S Turyahabwe,*
University Research Co., LLC (URC), Defeat TB Project,
Kampala, Uganda, 2Makerere University College of Health
Sciences, Infectious Diseases Institute, Kampala, Uganda,
3University Research Co. LLC, Defeat TB Project, Kampala,
Uganda, 4Ministry of Health, National Tuberculosis and
Leprosy Control Program, Kampala, Uganda.

e-mail: aburua@urc-chs.com

Background and challenges to implementation: Institu-
tionalized mental patients are vulnerable to tuberculosis
due to lack of self-awareness of the risk of TB and inad-
equate TB infection control practices. Management of
TB is further complicated by poor adherence on treat-
ment and loss to follow up. Butabika National Refer-
ral Mental Health Hospital notified 128 TB patients in
2017/18, which is 60% of the annual facility target of
208.

Intervention or response: USAID Defeat TB worked
with the Quality Improvement team at Butabika Hospi-
tal to address gaps in TB management in mentally ill pa-
tients. A January 2018 hospital assessment showed gaps
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in TB screening, inadequate utilization of TB screening
tools and insufficient TB infection control. The facility
team was oriented on TB screening and infection con-
trol, placed screening tools at various care points and
enhanced health providers’ screening skills through
coaching. Clinicians received individualized competence
building sessions on use of TB diagnostic algorithms to
guide clinical decision making. To improve treatment
outcomes, appointment systems were established, and
documentation of TB patient information streamlined
through centralizing discharge of TB patients in the out-
patient clinic.

Results and lessons learnt: TB patients notified increased
from 25 per quarter (Oct-Dec 2017) to 40 per quarter
(Oct-Dec 2018); an increase of 30% of the quarterly fa-
cility target (figure 1). Treatment success rate improved
from 55% to 75% for cohort of TB patients on treat-
ment in Jan-Mar 2017 and Oct-Dec 2017 respectively.
The lost to follow up however remained high (14%), im-
pacting negatively on the treatment outcomes.
Conclusions and key recommendations: Enhancing
health provider screening and diagnostic skills and using
Quality Improvement to address gaps in clinic processes
improves TB case identification and management. We
recommend concerted efforts to increase TB awareness
and management in mental institutions given the com-
plexities of managing TB in these populations.
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[Trends of TB case notification in Butabika National
Referral Hospital for Mental Health |

SOA-05-1052-31 Healthcare provider
behavioural, social and cultural issues
contexts: how do DR-TB healthcare
champions in South Africa influence
programme implementation?

S Le Roux,' W Jassat,2 L Dickson-Hall,3 H Cox,3

L Mitrani,? M Loveday,* A Grant,> J Black,6 M Nicol,3
M Moshabela,” 'Unversity of Cape Town, Microbiology,
Cape Town, South Africa, 2University of the Western
Cape, Public Health, Gauteng, South Africa, 3University
of Cape Town, Microbiology, Cape Town, South Africa,
4Medical Research Council of South Africa, Drug Resistant
Tuberculosis, Durban, South Africa, 3London School of
Hygiene & Tropical Medicine, Public Health, London,
United Kingdom, 6Livingstone Hospital, Microbiology,
Nelson Mandela Bay, South Africa, 7University of KwaZulu-
Natal, Public Health & Nursing, Durban, South Africa.
e-mail: lindy.dickson-hall@uct.ac.za

Background: Literature has shown that champions
positively influence the implementation of healthcare
programs, however, the role of DR-TB champions in
the South African context has yet to be examined. This
study assesses the enablers and barriers of work under-
taken by DR-TB champions and clarifies their level of
influence within the healthcare system.

Methods: Interviews were collected in three stages
across three provinces in South Africa. Initially, 31 in-
terviews were conducted with key DR-TB stakeholders.
Subsequently, 62 manager and clinician interviews were
conducted to understand the implementation of DR-TB
decentralization.

Finally, 7 interviews were conducted with staff involved
in the local DR-TB programs at three decentralized DR-
TB sites. A thematic analysis (Attride-Stirling, 2001)
was utilized and a coding framework was created using
QSR International’s NVivo 12 software.

Results: Three types of ‘champions’ were identified,
based on their level of influence within the DR-TB
program, namely ‘change champions’, ‘fallen champi-
ons’ and ‘non-champions’. Their longevity and success
within the healthcare system was explained by three el-
ements defined in practice theories: materials, compe-
tencies and meanings (Shove et al, 2012). The dynamic
interaction between materials (budget flexibility for the
acquisition for additional staff and vital equipment),
competencies (institutional knowledge, networking,
negotiating, relationship building) and meanings (com-
munity embeddedness, moral obligation) altered the
extent to which ‘champions’ influenced the healthcare
system. This dynamic interaction enabled or hindered
the "‘champion’s’ creativity, which in turn affected their
work quality and process.

Conclusions: ‘Champions’ flourish or struggle in re-
sponse to DR-TB policy changes and may be creatively
disruptive in driving change. By examining the elements
of practice theory, differences were highlighted regard-
ing the "champion’s’ level of influence in the implemen-
tation of a DR-TB program. Insights were provided as
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to the barriers experienced by DR-TB "champions” and
how they can be supported to optimize their efforts to
improve the DR-TB program.
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[Thematic framework illustrating the behavioral, social
and cultural issues of DR-TB champions in SA.]

SOA-05-1053-31 Support: the miracle
remedy against tuberculosis
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G Aytmurzaeva,* T Murzabekova,? A Djetigenova,s

D Egemberdieva,®> N Toktorboreva,> A Torobekova,s

B Tilek Kyzy,5 'KNCV Branch Office in the Kyrgyz Republic,
Communication, Bishkek, Kyrgyz Republic, 2KNCV Branch
Office in the Kyrgyz Republic, Monitoring, Bishkek, Kyrgyz
Republic, 3KNCV Branch Office in the Kyrgyz Republic,
Management, Bishkek, Kyrgyz Republic, 4Republican
Center for Health Promotion, Management, Bishkek,
Kyrgyz Republic, SKNCV Branch Office in the Kyrgyz
Republic, Case Management, Bishkek, Kyrgyz Republic.
e-mail: gunta.dravniece@kncvtbc.org

Background and challenges to implementation: The
Kyrgyz Republic is faced with a high burden of drug-
resistant tuberculosis (DR-TB), worsened with the stark
figure of one in four DR-TB patients lost-to-follow-up.
Although the country adopted the newest WHO-rec-
ommended regimens and drugs, adherence remains an
obstacle.

Intervention or response: In parallel to the case-man-
agement model introduced by USAID-funded Challenge
TB, in January 2019 KNCV conducted a cross-sectional
survey among patients on new DR-TB treatment regi-
mens. Out of 700 patients enrolled, 170 were randomly
selected for the survey; 163 participated in face-to-face
interviews which included questions on challenges, stig-
ma and coping strategies. Participation was voluntary,
and informed consent was obtained from all respond-
ents.

Results and lessons learnt: After side-effects (71% of
respondents), the four most reported difficulties in
treatment were related to social support: psychological
challenges (44%), fear of stigma (33%), isolation from
family (28%), and loneliness (26%). 80% of patients

stated that family support was the most helpful factor
in treatment. Patients were also asked if they agreed or
disagreed with statements on stigma and discrimina-
tion, i.e. “Some people keep their distance from people
with TB” (76% agreed), “Some people may not want to
eat or drink with friends who have TB” (67% agreed)
or “Some people are afraid of those with TB” (86%
agreed). This demonstrates a very high level of percep-
tion of stigma among patients, which may cause isola-
tion, depression, self-stigma and shaming.

Conclusions and key recommendations: Treatment for
M/XDR-TB is long, compelling and painful. Making
all possible efforts to ease treatment is necessary to en-
sure increased completion and success rates. The survey
showed that non-medical factors - support of relatives
and community - significantly matter to patients and
can lift some of the burdens. Therefore, governments
and programs should invest in increasing TB awareness,
community engagement, empathy and understand that
this battle against stigma is decisive in ending TB.

SOA-05-1054-31 Risk factors associated with
unsuccessful outcome of tuberculosis (TB)
treatment in a prison in Ecuador

F Chong,' F Perez,2 D Marin,3 "Ministerio de Salud
Publica del Ecuador, Prevention and Control Strategies,
Distrito de Salud 09D02, Guayaquil, Ecuador,
2Panamerican Health Organization, Conmunicable Disease
and Enviromental Determinants of Health Department,
Washington, DC, United States of America, 3Universidad
Pontificia Bolivariana, School of Medicine, Medellin,
Colombia. e-mail: felixchong@hotmail.com

Background: Ineffective compliance with national TB-
control program goals and high percentage of unsuc-
cessful treatment contributes to the perpetuation of TB
transmission in Ecuadorean prisons. Aim: To estimate
the incidence of unsuccessful TB treatment in a national
prison and identify associated risk factors.

Methods: We analysed national surveillance data from
the largest prison in Ecuador, located in the Guayas
province, of a cohort of inmates diagnosed with TB be-
tween 2015 and 2016.Records without discharge status
were excluded. The percentage of respiratory symptoms
(RS), the TB incidence rate and the incidence of unfa-
vorable condition at discharge were estimated. Factors
associated with unsuccessful treatment were estimated
with log-binomial regression.

Results: From a total of 59,846 medical consultations,
3% were identified with RS, of which 326 inmates had
TB and 184 had TB at discharge. The TB incidence
rate in the prison was 1,973 / 100,000 inhabitants while
that of Ecuador was 31.9 and that of the province of
Guayas 80.4. 80.4% of the inmates lacked susceptibility
tests. The percentage of successful treatment was 70.7 %
(66.3% cured and 4.4% treatment completed) and
29.4% of unsuccessful outcome (12.5% loss to follow-
up, 5.4% died, 1.1% treatment failed and 10.3% not
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evaluated). HIV (RR:2.04 95%CI: 1.1 - 3.8) was asso-
ciated with higher risk of unsuccessful outcome. Older
age (RR:2.0 95%CI: 0.8 - 4.9), Pulmonary TB (RR:1.4
95%CI: 0.4 - 5.0) and a missing admission status (RR:
1.8 95% CI: 0.8 - 4.3) was positively associated with un-
successful TB treatment outcomes.

Conclusions: The incidence of TB in the Guayas prison
was higher than in the general population and the 90%
treatment goal, established by WHO, was not met. The
End TB-strategy program is currently not effectively ap-
plied at correctional facilities throughout Ecuador.

SOA-06-D2 Defining the TB epidemic in
children to inform action

SOA-06-1055-31 Progressive burden of HIV-
associated TB in children and adolescents
during an era of increased ART use: data
from six sub-Saharan African countries

A Kay,"23 J Bacha,"45 R Golin,® A DiNardo,':2

T Devezin,'2 D Dhillon,'2 S Ahmedov,® N Fida,”

M Matshaba,® AM Mandalakas, 2 'Baylor College

of Medicine, Pediatrics, Houston, TX, United States of
America, 2The Global Tuberculosis Program, Pediatrics,
Houston, TX, United States of America, 3Baylor Swaziland
TB Center of Excellence, Pediatrics, Mbabane, Eswatini,
4Baylor College of Medicine Children’s Foundation,
Pediatrics, Mbeya, Tanzania, United Rep., 5The
International Pediatric AIDS Initiative (BIPAI) at Texas
Children’s Hospital, Pediatrics, Houston, TX, United States
of America, 8United States Agency for International
Development, Pediatric and Maternal Clinical Branch,
Washington, DC, United States of America, United States
Agency for International Development, HIV/AIDS, Pretoria,
South Africa, 8Baylor College of Medicine Children’s
Foundation-Botswana, Pediatrics, Gaborone, Botswana.
e-mail: alexander.kay@bcm.edu

Background: Tuberculosis (TB) is the leading cause of
mortality in people living with HIV. Children and ado-
lescents living with HIV (C/ALHIV) are up to 24 times
more likely to develop TB compared to HIV-negative
peers. Anti-retroviral therapy (ART) reduces risk of
acquiring TB among adults, however limited data de-
scribes its protective effect in C/ALHIV.

There have been substantial gains in providing ART to
people living with HIV (PLHIV); as of 2016, WHO rec-
ommends ART for all PLHIV, irrespective of age, im-
mune status, or disease classification. This multi-site
study describes the period prevalence of TB in C/AL-
HIV in relation to ART scale-up.

Methods: Patient data from 2013 to 2017 was analyzed
from the electronic medical records at seven Baylor In-
ternational Pediatric AIDS Initiative (BIPAI) Centres of
Excellences (COEs): Botswana, Eswatini, Lesotho, Tan-

zania-Mbeya, Tanzania-Mwanza, and Uganda. Data
was analyzed on C/ALHIV diagnosed with active TB
disease (ages 0 - 18.99 years in Tanzania; ages 0 - 19.99
years at remaining sites). All sites used a standardized
TB case definition, TB outcomes aligned with WHO
guidelines, and ART in accordance with national guide-
lines at the time of ART initiation.

Results: Data was available on 1,217 C/ALHIV with
HIV-associated TB, which encompassed 57,525 patient-
years of follow-up. The average burden of disease was
2,017 TB cases/100,000 patient years. TB incidence var-
ied across the clinic populations (range: 454 to 4,385
cases/100,000 patient years). For the majority of sites, as
ART usage steadily increased, TB prevalence declined.
COEs with lower prevalence of HIV-associated TB ex-
perienced less dramatic annual declines.

Conclusions: ART use is strongly associated with de-
creased TB prevalence among C/ALHIV vyet the po-
tential impact of this intervention may decline below a
certain TB prevalence threshold. As ART continues to
be scaled up throughout sub-Saharan Africa, innovative
interventions will be needed to achieve TB elimination.

SOA-06-1056-31 High prevalence of
tuberculosis infection in children living
in households of MDR-TB patients

S Kim,' X Wu,2 M Hughes,2 A Mendoza-Ticona,3

A Omoz-Oarhe,* G Churchyard,> S Swindells,6 NS
Shah,” A Gupta,® A Hesseling,® ACTG/IMPAACT A5
300/1 2003 PHOENIx Feasibility Study Team 'Frontier
Science Foundation, Biostatistics, Brookline, MA, United
States of America, 2Harvard School of Public Health,
Biostatistics, Boston, MA, United States of America, 3AC
Impacta, San Miguel CRS, San Miguel, Peru, 4Botswana
Harvard AIDS Institute Partnership, Gaborone CRS,
Gaborone, Botswana, 5Aurum Institute, Head Office,
Parktown, South Africa, 6University of Nebraska Medical
Center, Internal Medicine, Omaha, NE, United States of
America, 7Centers for Disease Control and Prevention
(CDC), Global HIV & TB, Atlanta, GA, United States of
America, 8Johns Hopkins Bloomberg School of Public
Health, Medicine, Baltimore, MD, United States of
America, 9Stellenbosch University, Desmond Tuttu TB
Center, Stellenbosch, South Africa.

e-mail: skim@sdac.harvard.edu

Background: Few multinational, multisite studies have
evaluated TB infection (TBI) status in child MDR-TB
household contacts (HHCs).

Methods: From 10/2015-4/2016, the ACTG and IM-
PAACT networks conducted A5300/12003, a cross-sec-
tional feasibility study of MDR-TB patients and their
HHCs, in high TB-burden countries in preparation for
a randomized clinical trial. Among HHCs < 15 years
of age without prevalent TB, we estimated TBI preva-
lence based on interferon gamma release assay (IGRA)
(QuantiFERON Gold/Gold-in-Tube) status. Index case
(IC), household, child and TB exposure characteristics
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were evaluated for association with TBI. We combined
collinear variables into composite measures then fit mul-
tivariable logistic regression models using generalized
estimating equations.

Results: 304 children were enrolled at 14 sites across
6 countries. 283 (93%) had IGRA results, including 4
(1.4%) indeterminate. Of those with definite results, 160
(57% [95% confidence interval (CI): 50-64%]) had TBI,
which increased with age: 50% [95%ClI: 38%-61%],
58% [95%CI: 48%-68%, and 64% [95%CI: 52-74%]
in ages < 5, 5 to < 10, and 10 to < 15 years, respective-
ly. Multivariable models showed heterogeneity of TBI
prevalence in HHCs. School-aged children (=5 years)
currently or ever in school were more likely to have TBI
than children< § years or school-aged children without
schooling. By IC-HHC relationship/sleeping arrange-
ment, TBI increased from lowest to highest when the IC
was not a parent and slept in a different room, was the
parent or shared a room but not both, was a parent and
shared a bedroom. HHCs had higher TBI prevalence if
the IC reported current smoking. TBI prevalence varied
by site/country but was not statistically significant.

Number IGRA+/ Odds Ratio
Variable IGRA tested  (95% Confidence P
160/279 Interval)
Index case smoking Current 41/58 23(1.02,50) 0034
status
Previous/never 119/221 1.0 reference
HHClAge, Current or Age <5 years 43/88 1.0 reference 0.013
ever in school
Age 5-<15,
never in school 614 09(03,26)
Age 5-<15,
currently or ever 1MN77 24(14,42)
in school
IC-HHC Relationship, ~Mother/father,
sleeping arrangement  same room 41/59 51(24,108) 0.002
Mother/father,
different room 20/32 24(1.1,5.6)
Other
relationship, 35/57 26(1.1,5.7)
same room
Other
relationship, 64/131 1.0 reference

different room

[Multivariable logistic regression model adjusted for
the age of TB case to predict positive IGRA status
among HHC <15 years of age of MDR-TB cases]

Conclusions: Over half of children < 15 years of age liv-
ing in households of MDR-TB patients had prevalent
TBI. Screening childhood contacts for TB infection and
disease remains critical to global TB prevention efforts,
particularly those with higher exposure to index cases.

SOA-06-1057-31 The risk of tuberculosis
disease in children after close tuberculosis
exposure

L Martinez,’ O Cords,’ J Andrews,! Tuberculosis
Observational Studies Consortium 'Stanford University,
Department of Infectious Disease and Geographic
Medicine, Stanford, United States of America.

e-mail: leomarti@stanford.edu

Background: Millions of children are exposed to tuber-
culosis globally every year; however, the risk of disease
progression in these children and the role of various
public health interventions remains poorly understood.
Methods: We conducted a systematic review for cohort
studies with individual-participant level data including
children with close tuberculosis exposure. Baseline pedi-
atric tuberculosis status and risk factors were assessed;
children healthy at baseline were followed for tubercu-
losis progression. We estimated the odds of prevalent
tuberculosis with a mixed-effects logistic model, and
estimated hazard ratios for incident tuberculosis with
parametric survival-time modeling including a random
intercept for each study. The effectiveness of preventive
therapy against incident disease was estimated through
propensity score matching. We included analyses by age
group, HIV, tuberculosis infection, BCG, and prior tu-
berculosis.

Results: We pooled participant-level data from 46 co-
hort studies and included 137,647 exposed children fol-
lowed for 427,677 child-years. 2,093 pediatric tubercu-
losis cases were diagnosed (1,263 and 830 prevalent and
incident cases). The two-year tuberculosis progression
risk among infected children not receiving preventive
therapy was 26 % in children < 1-year-old and remained
>20% until 5 years of age. In this group, progression
risk decreased to 10%, 9%, and 11% at 5-9, 10-14, and
15-18 years old, respectively. Risk increased in children
with HIV and positive tuberculin skin test at baseline.
The effectiveness of preventive therapy was 63% (AHR,
0.37, 95% CI, 0.30-0.47) among all exposed children,
and 85% (AHR, 0.15, 95% CI, 0.11-0.20) among in-
fected children.

Conclusions: The risk of tuberculosis progression
among exposed children is very high, especially in those
< S years old. Over 65% of all cases were prevalent sug-
gesting case-finding interventions should be prioritized.
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SOA-06-1058-31 Drug resistance surveillance
in children with confirmed tuberculosis in
the era of Xpert MTB/RIF Ultra

HS Schaaf,’ M Palmer,' M van der Zalm,!

C Rautenbach,2 C Bosch,' AC Hesseling,! E Walters,!
1Stellenbosch University, Desmond Tutu TB Centre,
Department of Paediatrics and Child Health, Cape
Town, South Africa, 2National Health Laboratory Service,
Tygerberg Hospital, Cape Town, South Africa.

e-mail: hss@sun.ac.za

Background: To determine the prevalence of drug resist-
ance among children with bacteriologically-confirmed
tuberculosis (TB) in the context of routine use of Xpert
MTB/RIF (Xpert) and Xpert MTB/RIF Ultra (Ultra).
Methods: Prospective surveillance was done from March
2017 through February 2019 at Tygerberg Hospital,
Cape Town, South Africa. Drug susceptibility testing
(DST) was done by line-probe assay (LPA, GenoType
MTBDRplus) for isoniazid (INH) and rifampicin (RIF)
on one isolate from every child (< 13 years) diagnosed
with culture-confirmed TB. Further DST was done if
RIF resistance was found. Xpert was done until Febru-
ary 2018 and was replaced by Ultra thereafter.

Results: 454 children, 231 (51%) boys, median age 26.5
months (IQR 11-65) had bacteriologically-confirmed
TB. Of these, 361 (79.5%) were confirmed by culture.
Fifty-seven (15.8%) had any INH or RIF resistance; 27
(7.5%) had multidrug-resistant TB (MDR-TB). Fluoro-
quinolone resistance was present in 6/27 (22%) MDR-
TB cases. Ninety-three (20.5%) were positive by Xpert/
Ultra only: 29/93 (31%) by Xpert, and 64/93 (69%) by
Ultra, the latter of which 41/64 (64%) were trace-posi-
tive RIF-unsuccessful.

DST results are summarized in table 1. Of 228 Xpert/
Ultra RIF DST results, 4 were discrepant with LPA. Of
the 41 trace-positive Ultra results (median 2 negative
cultures per child), 31 were managed as TB (9 with ex-
trapulmonary TB) and 10 as TB infected only or with-
out TB. Of cases only positive by Xpert/Ultra, 33/93
(35%) were on current treatment or had previous TB
treatment. 443/454 (97.6%) children were tested for HIV,
with 32/443 (7.2%) positive.

DST result (LPA on culture) Number = 361 (%) Comments
Susceptible to INH & RIF 304 (84.2)

Any resistance to INH and/or RIF 57 (15.8)

INH-resistant/RIF-susceptible 20(5.5) inhA=16 (80%); katG=4 (20%)
RIF-resistant/INH-susceptible 10 (2.8) INH phenotypic DST susceptible

INH-resistance: inhA=17 (63%);
27(7.5) katG=7 (26%); both mutations in 2,
phenotypic DST resistance in 1

Multidrug-resistant (INH & RIF-
resistant)

Xpert/Xpert Ultra N =93 (%)

RIF-susceptible 48 (51.6) Xpert=27; Ultra=21
RIF-resistant 3(32) Xpert=1; Ultra=2
RIF-unsuccessful 42 (45.2) Xpert=1; Ultra=41

[Table 1: Drug-susceptibility test results of
bacteriologically-confirmed tuberculosis in 454 children]

Conclusions: Prevalence of overall drug resistance re-
mains high but stable compared to previous surveys at
the same hospital. Ultra identified many culture-nega-
tive cases, but trace-positive results with unsuccessful
RIF DST is difficult to interpret and needs further evalu-
ation. Fluoroquinolone resistance in MDR-TB cases has
implications for treatment and preventive therapy.

SOA-06-1059-31 Treatment outcomes of
children with bacteriologically confirmed
extensively drug-resistant TB in Ukraine

H Jenkins,” M Dolynska,2 S Chiang,3 M Taylor,!

I Kuzin,4 L Korinchuk,* Y Sheremeta,2 CR Horsburgh,>
N Rybak,® 'Boston University School of Public Health,
Biostatistics, Boston, MA, United States of America,
2Bogomolets University, Department of Tuberculosis and
Pulmonology, Kyiv, Ukraine, 3Alpert Medical School of
Brown University, Pediatrics, Providence, RI, United States
of America, 4National Center for Public Health, Monitoring
and Evaluation, Kyiv, Ukraine, 5Boston University School
of Public Health, Epidemiology, Boston, MA, United States
of America, 6Alpert Medical School of Brown University,
Medicine, Providence, RI, United States of America.
e-mail: tasharybak@gmail.com

Background: Confirmation of TB is harder in children
because they are more likely to have extra-pulmonary
TB and pauci-bacillary TB and have difficulties pro-
ducing sputum. Therefore, confirmed diagnosis of ex-
tensively drug-resistant tuberculosis (XDRTB; TB that
is resistant to at least a fluoroquinolone and an inject-
able drug) in children is rare; a recent meta-analysis of
all available data identified only 37 children worldwide
with confirmed XDRTB for whom treatment outcome
data was available. Here, we aimed to summarize data
on children in Ukraine diagnosed with XDRTB.
Methods: We used routinely collected data recorded in
the Ukrainian online TB surveillance database (“eTB
Manager”). This database was begun in 2013 and con-
tains all individuals diagnosed with TB in Ukraine. We
identified all children (<15 years) with bacteriologically
confirmed XDRTB. We summarized their baseline and
outcome data.

Results: We identified 37 children with confirmed
XDRTB, of whom 54% were female. One third of these
children were aged <2 years and half were aged <5 years.
Ten (27 %) had extra-pulmonary TB, none were HIV-in-
fected, and only 30% had an identified contact with TB.
Of 26 children with final outcome data, 23 (88%) had
a favourable outcome (cured or completed treatment),
while 2 (8%) died and one had treatment failure due to
adverse reactions. One child transferred out (outcome
unknown) and the remaining 10 are still on treatment.
Conclusions: Children with XDRTB can experience
excellent outcomes, when correctly diagnosed. A large
proportion (70%) of these children had no known TB
contact highlighting the importance of further work
needed to identify optimal strategies for screening chil-
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dren at risk for TB. More work is also needed to esti-
mate how many children in Ukraine are not being suc-
cessfully diagnosed with XDRTB and thus experiencing
far poorer outcomes than the children in this study.

SOA-06-1060-31 Remarkable outcomes in
children and adolescents routinely treated
for tuberculosis in the Netherlands, and
factors associated with mortality and
treatment default

F Gafar,” N van’t Boveneind-Vrubleuskaya,?2

OW Akkerman,34 B Wilffert,'.5 J-WC Alffenaar,56
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-Economics, Groningen, Netherlands, 2Metropolitan Public
Health Services, Department of Public Health TB Control,
The Hague, Netherlands, 3University of Groningen,
University Medical Center Groningen, Department

of Pulmonary Diseases and Tuberculosis, Groningen,
Netherlands, 4University of Groningen, University Medical
Center Groningen, Tuberculosis Center Beatrixoord, Haren,
Netherlands, SUniversity of Groningen, University Medical
Centre Groningen, Department of Clinical Pharmacy and
Pharmacology, Groningen, Netherlands, éUniversity of
Sydney and Westmead Hospital, Faculty of Medicine and
Health, School of Pharmacy, Sydney, NSW, Australia.
e-mail: f.gafar@rug.nl

Background: As one of the top-10 causes of death, tu-
berculosis (TB) has become a silent killer in children.
Identifying factors associated with unfavourable out-
comes would allow more focused interventions to sup-
port these patients once diagnosed. Thus, risk factors of
mortality and treatment default in children and adoles-
cents treated for TB were evaluated.

Methods: A retrospective cohort study using a nation-
wide surveillance database was performed in children
and adolescents (<18 years) routinely treated for TB in
The Netherlands from 1993-2017. Univariate and multi-
variate logistic regressions were used to identify factors
associated with treatment outcomes.

Results: Of 3301 children and adolescents diagnosed
with TB over the study period, 90% were successfully
treated (cured/completed), 5% defaulted and < 1% died
during treatment. No treatment failure was recorded.
In multivariate analysis, children <5 years (aOR, 1.67;
95% ClI, 1.07-2.60), miliary TB (aOR, 3.47; 95% ClI,
1.56-7.75), malignant comorbidity (aOR, 20.26; 95%
ClI, 4.36-94.03), retreatment cases (aOR, 2.39; 95% ClI,
1.15-4.96), single adverse drug reaction (ADR) (aOR,
1.90; 95% CI, 1.13-3.21) and multiple ADRs (aOR,
8.10; 95% CI, 3.97-16.55) were independently associ-
ated with mortality.

For treatment default, several factors were independent-
ly associated such as adolescents aged 15-18 years (aOR,
1.88;95% CI, 1.24-2.87), illegal immigrants (aOR, 6.86;
95% CI, 2.63-17.91), living in urban area (aOR, 1.55;
95% CI, 1.08-2.23), single ADR (aOR, 1.87; 95% ClI,

1.03-3.38), multiple ADRs (aOR, 7.17; 95% CI, 3.25-
15.82), and treatment nonadherence (aOR, 8.16; 95%
CI, 3.03-21.93).

Conclusions: We demonstrate a remarkable overall out-
come in children and adolescents treated for TB. How-
ever, they faced a higher risk of death if they were under
5 years, had miliary TB, previously treated for TB, and
developed ADRs during treatment. To reduce treatment
default, special attentions should be given to adoles-
cents, illegal immigrants, people living in urban area,
nonadherent patients and those who developed ADRs
during treatment.

SOA-06-1061-31 Increasing access to
childhood TB services: the Katsina model

Y Adelakun,! A Yusuf Audi,2 A Tijjani Habibu,3

B Habibu,4 'KNCV Tuberculosis Foundation, Programs,
Katsina, Nigeria, 2Katsina State Tuberculosis, Buruli Ulcer
and Leprosy Control Program, Public Health, Katsina,
Nigeria, 3KNCV Tuberculosis Foundation, Programs, Kano,
Nigeria, 4General Hospital, Paediatrics, Katsina, Nigeria.
e-mail: yusufadelakuna@gmail.com

Background: Access to diagnostic services for children
remains a major challenge to TB programs around the
world. This study, undertaken across 17 local govern-
ment areas (LGAs) in a state in northern Nigeria, ex-
amined the results of a free chest x-ray intervention on
childhood TB case notification between January 2017
and December 2017.

Methods: In 2017, x-ray centers were mapped out by
the state TB control team and the respective local gov-
ernment team based on client-burden across 17 LGAs.
Large-scale community engagements and demand crea-
tion were then embarked upon with routine screening of
children for basic TB symptoms and contact history, at
the residence of local village heads by community vol-
unteers and local government tuberculosis and leprosy
supervisors. Buses were also provided to transport these
children, aged between 0-14 years, from a central conver-
gence point, in their respective LGAs to the x-ray cent-
ers. Clinicians reviewed these x-ray films for diagnosis
and contact investigations were carried out afterwards.

The data generated during the intervention in 2017
across the 17 LGAs, was weighed against total data gen-
erated in 2016, to measure the effectiveness of the drive.
Results: A total 905 (457 males vs. 448 females) child-
hood TB cases were diagnosed across the 17 LGAs
during the intervention period, compared to 155 in the
previous year. This was a near six-fold increase. 61.6%
(558) of these cases were aged 0-4 years (286 males vs.
272 females). Overall, of the 1232 childhood TB cases
recorded across the 34 LGAs in the state in 2017, 73.4%
came from 17 LGAs where the intervention was imple-
mented.

Conclusions: Early diagnosis of childhood TB in com-
munities is very important. However, increasing access
to diagnostic services as well as further engagement
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of community players, and purposeful advocacy visits
should be strengthened. These are some of the factors
responsible for the success of this intervention.

SOA-06-1062-31 Community-based
intervention improves TB preventive
treatment completion in children in Lesotho

Y Hirsch-Moverman,’ AA Howard,' JE Mantell,2

L Lebelo,3? K Frederix,? K Yuengling,' A Hesseling,*

S Nachman,5 BL Maama,é W El-Sadr,’ 'TMSPH at
Columbia University, ICAP, New York, NY, United States of
America, 2NYS Psychiatric Institute and Columbia University,
HIV Center for Clinical & Behavioral Studies, New York, NY,
United States of America, 3ICAP Lesotho, ICAP, Maseru,
Lesotho, 4Stellenbosch University, Desmond Tutu TB Centre,
Cape Town, South Africa, SSUNY Stony Brook, Pediatric
Infectious Diseases, Stony Brook, NY, United States of
America, 6Lesotho Ministry of Health, National TB Program,
Maseru, Lesotho. e-mail: yh154@columbia.edu

Background: Child TB contact management (CCM)
for household contacts is a proven strategy for TB case
finding and for initiation of TPT to prevent progression
to TB. However, CCM implementation is suboptimal
in high TB/HIV burden settings. The PREVENT Study
was a cluster randomized trial to evaluate the effective-
ness of a community-based intervention (CBI) to im-
prove CCM in Lesotho.

Methods: Ten clinics were randomized to CBI or stand-
ard of care (SOC). CBI included several interventions:
nurse training and mentorship; health education for car-
egivers and patients by village health workers (VHW);
adherence support with weekly messages and facility-
based VHW; and multidisciplinary team meetings,
where programmatic data were reviewed. Information
on all adult TB cases >18 years registered during the
study period, and their child contacts was retrieved from
TB registers/cards. The primary outcome was comple-
tion of TPT. Generalized linear mixed models were used
to test for differences between study arms.

Results: From 02/2016 through 06/2018, 547 children of
426 TB patients aged >18 years were noted in the con-
tact tracing register, 399 children at CBI sites and 148
children at SOC sites. TB patients were 57 % male, me-
dian age 39 (interquartile range [IQR] 32-56) and 81%
completed treatment or were cured. Of 547 children,
17% were < 1 year, 29% 1-2 years, and 54% were >3
years, 48% were female, and 3% were HIV-exposed or
-positive; with no significant difference between study
arms. Five hundred one children were eligible and ini-
tiated TPT, 377/384 at CBI sites and 124/141 at SOC
sites (98% vs. 88%, p< 0.0001). TPT completion was
achieved by 82% (308/377) in CBI vs. 59% (73/124) in
SOC (RR 1.38 95% CI 1.03-1.84; p=0.03).

Conclusions: CBI significantly improved TPT comple-
tion among child TB contacts in Lesotho. The imple-
mentation and scale-up of this strategy can enhance
child health by reducing TB incidence and deaths.

SOA-06-1063-31 A picture is worth a
thousand words: combining the location
of TB with social determinants of health to
inform interventions to reduce TB among
children

E Volschenk,! A van Zyl,2 G Jagwer,3? R Matji,3
University Research Co., LLC (URC), Monitoring,
Evaluation and Learning, Pretoria, South Africa, 2University
Research Co., LLC (URC), Provincial Team, Pretoria, South
Africa, 3University Research Co., LLC (URC), Management,
Pretoria, South Africa. e-mail: alicevz@urc-sa.com

Background and challenges to implementation: The US-
AID Tuberculosis South Africa Project supports the Na-
tional Department of Health (NDOH) to improve the
care and treatment of vulnerable populations, including
children under the age of five years. In Worcester, a town
in the Breede Valley sub-district in Western Cape prov-
ince, 310 children were treated for TB in 2018, which
comprises a third of the overall TB burden. To better
address the high burden among children it is necessary
to understand the context of where these children are
being raised.

Intervention or response: To analyse the TB burden in
Worcester, the project used ConnecTB, a mobile health
(mHealth) application with geospatial technology to
pinpoint patient locations on a map. The map showed
TB clusters or hot spots indicating that in an area fur-
thest from a health facility, 41% of TB patients were
children. Additional maps of Worcester were then cre-
ated using national census data on social determinants
of health. When overlaid, high dwelling density, lack of
income and lack of education correlated with high TB
burdens for both adults and children.

Worcester, South Africa

Adults: 77
Children: 34

[Map of Worcester showing TB burden per hot spot
and number of people without income]

Results and lessons learnt: Understanding the social re-
alities of TB hot spot areas informed planning for tar-
geted interventions to address the TB burden in Worces-
ter. Contact tracing initiatives focused on screening all
households for TB patients at risk of spreading infec-
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tion to children and three were initiated on treatment. A
community orientated primary health care facility was
set up in August 2018 to ensure ease of access to primary
healthcare services and is currently providing support to
37 TB patients under the age of five

Conclusions and key recommendations: Creating geo-
location maps to show TB hotspots is only the first step
in understanding reasons for high TB burdens in spe-
cific areas. Additional data such as social determinants
of health must also be mapped and analysed to inform
interventions for impact.

SOA-06-1064-31 Caregivers' and health
workers’ perceptions on the effects of
caregiver-child separation during long-term
hospitalisation for MDR-TB: a qualitative
study in the Western Cape, South Africa

KA Meyerson,' G Hoddinott,' A Garcia-Prats,!

M Tomlinson,2 'Desmond Tutu TB Centre, Department
of Paediatrics and Child Health, Faculty of Medicine and
Health Sciences, Stellenbosch University, Cape Town,
South Africa, 2Faculty of Medicine and Health Sciences,
Stellenbosch University, Department of Global Health,
Cape Town, South Africa. e-mail: meyersonk@sun.ac.za

Background: There are an estimated 32 000 incident
cases of multidrug-resistant tuberculosis (MDR-TB) in
children globally each year. In the Western Cape, South
Africa, approximately 60-100 children are diagnosed
with MDR-TB each year. Due to the complexity of treat-
ment including the use of daily injectable medications,
MDR-TB treatment is often delivered during extended
hospitalisation. Currently, long-term hospitalisation en-
tails caregiver-child separation, which has been shown
to cause behavioural problems in children.

Methods: We explored caregivers” and health workers’
perceptions of the effects of caregiver-child separation
during long-term hospitalisation for MDR-TB treat-
ment. We conducted 19 semi-structured, in-depth in-
terviews with health workers and caregivers of children
who were receiving treatment for MDR-TB. All inter-
views were audio-recorded, transcribed and translated
verbatim. We used thematic analysis to organise and
interpret the data.

Results: We identified three major themes:

(i) MDR-TB treatment was a distressing experience;

(ii) children’s behavioural states during and post- hospi-
talisation included excessive crying, aggression, hyper-
activity, and withdrawal;

(iii) caregivers’ and health workers’ used behavioural
management strategies such as deception, threat, and
the prioritisation of biomedical health over psychologi-
cal health.

Conclusions: This study highlights the challenges that
children, caregivers and health workers experienced in
the context of caregiver-child separation during MDR-
TB treatment. These challenges intersected with predis-

posing factors related to the social adversity that fami-
lies affected by childhood TB experience. Children’s
behavioural states during MDR-TB treatment could
therefore be considered adaptive responses to the cumu-
lative stress of MDR-TB treatment and social adversity.
Caregivers and health workers used the most effective
strategies available to them to manage paediatric ill-
ness, in a context with constrained resources. Future
research should develop and evaluate an intervention,
co-constructed with the community, to reduce the nega-
tive effects of caregiver-child separation during MDR-
TB treatment in the Western Cape and other developing
countries. Additionally, TB programmes should prior-
itize community-based delivery of MDR-TB treatment
to children.

SOA-06-1065-31 Predictors of incomplete
evaluation among paediatric household
contacts of pulmonary tuberculosis patients
in Kampala, Uganda: a secondary analysis

G Lee," A) Meyer,! S Kizito,2 A Katamba,3 JL Davis,!

M Armstrong-Hough, 4 Yale School of Public Health,
Epidemiology of Microbial Diseases, New Haven, CT,
United States of America, 2Makerere University College

of Health Sciences, Uganda TB Implementation Research
Consortium, Kampala, Uganda, 3Makerere University
College of Health Sciences, Clinical Epidemiology Unit,
Kampala, Uganda, 4New York University, College of Global
Public Health, New York, NY, United States of America.
e-mail: giylee95@gmail.com

Background: Contact investigation is an active approach
to identifying new TB cases by screening contacts of
known patients for symptoms and risk factors. This is
particularly important for child contacts of TB patients
because young children are at higher risk of progressing
to severe disease compared to adults. Moreover, children
are unable or unlikely to travel to clinics for evaluation
independently, so their access to TB evaluation may
depend on the adults in their household. We sought to
evaluate the association between individual- and house-
hold-level characteristics and reaching a clinic for TB
evaluation among children.

Methods: We carried out a prospective cohort study
including participants from both the intervention and
control arms of a pragmatic, household-randomized
trial in Kampala, Uganda. We used generalized estimat-
ing equations with logistic regression to estimate the as-
sociation of individual- and household-level character-
istics with reaching a clinic for TB evaluation among
children.

Results: Of 196 contacts under 5 years who were re-
ferred for evaluation, 25 (13%) appeared at a clinic by
day 60. Of 48 contacts 5-14 years who were referred for
TB evaluation, 19 (40%) appeared by day 60. In children
under 5, controlling for age and household head’s level
of education, presence of TB symptoms (adjusted risk
ratios (aRR) 2.6, 95%CI 1.14-6.01, p=0.024) and house-
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hold income (aRR 1.2, 95%CI 1.11-1.36, p< 0.001) were
significantly associated with reaching a clinic for evalu-
ation by day 60.

Conclusions: Most children referred for TB evaluation
did not reach a clinic within 60 days. Children in higher-
income households and children with symptoms evident
to parents were more likely to appear at a clinic than
children in lower-income households or those without
recognized symptoms. Further research is needed to
identify barriers to pediatric evaluation among low-in-
come households, strategies for facilitating clinic visits
for asymptomatic children, and interventions to increase
completion of pediatric TB evaluation.

SOA-08-C3 Different approaches to
combating DR-TB

SOA-08-1075-31 Replacement of second line
injectable agents with bedaquiline in longer
regimens for multidrug-resistant tuberculosis

N Ndjeka,! JR Campbell,2 F Conradie,® D Menzies,?
"National Tuberculosis Control Program, Department

of Health, Pretoria, South Africa, 2Research Institute of
the McGill University Health Centre, McGill International
TB Centre, Montreal, QC, Canada, 3University of the
Witswatersrand, Clinical HIV Research Unit, Johannesburg,
South Africa. e-mail: ndjeka@esnet.co.za

Background: New World Health Organization (WHO)
guidelines on the treatment of multidrug-resistant tuber-
culosis (MDR-TB) recommend a backbone of bedaqui-
line, linezolid, and moxifloxacin/levofloxacin. Second
line injectables (SLI) are no longer recommended as a
primary treatment option. In South Africa, bedaquiline
has already been used in place of SLI. We evaluated dif-
ferences in treatment outcomes among similar MDR-
TB patients treated with bedaquiline vs. SLI.

Methods: Included patients began treatment in 2014-
2015, were registered in the national electronic MDR
database, were susceptible to SLI, were treated with an
individualized longer (intended duration >18 months)
regimen, and received at least 90 days of treatment. A
case-control approach, with replacement, matched pa-
tients receiving SLI and no bedaquiline to patients re-
ceiving bedaquiline and no SLI. Exact matching was
done for fluoroquinolone resistance, acid fast bacilli
smear positivity, HIV, previous treatment, linezolid use,
and moxifloxacin/levofloxacin use. Nearest neighbor
(caliper distance = 0.02) based propensity score match-
ing was done for age and number of companion drugs
from each WHO drug grouping. End-of-treatment out-
comes were compared between groups using risk dif-
ferences (RD) and associated 95% confidence intervals
(95%Cl).

Results: In total, 358 patients (179 matched pairs) treat-
ed for a median (interquartile range, IQR) duration
of 19.9 (15.4-23.3) months were included. The median
(IQR) age of patients was 41 (31-48) years, 266 (74%)
were HIV-positive, and 190 (53%) received concomitant
linezolid. Success (cure or treatment completion) among
patients receiving SLI was 45.3% and among patients
receiving bedaquiline was 69.3% (RD 24.0%; 95%CI
14.1% to 34.0%). Notably, treatment failure was 10.1%
(95%CI 3.8% to 16.4%) lower among patients receiving
bedaquiline.

Conclusions: In South Africa, patients with similar
characteristics treated with regimens that differed only
for SLI and bedaquiline use, fared much better when
they received bedaquiline. It is of critical importance to
ensure MDR-TB patients have access to this medicine.

SOA-08-1076-31 Impact of surgical
intervention on time to culture conversion
among MDR-TB patients in Taiwan

PH Lee," CH Liu,? PC Chan,’ YT Peng,! YF Huang,'
Division of Chronic Infectious Diseases, Centers for
Disease Control, Taipei, Taiwan.

e-mail: leepinhui@gmail.com

Background: Surgery may be used alongside MDR-TB
regimen to increase treatment success. Taiwan MDR-
TB Consortium (TMTC) was established in 2007 to pro-
vide patient-centered care with high treatment coverage.
We assess the impact of surgical intervention on the time
interval of culture conversion among MDR-TB patients
in Taiwan.

Methods: We conducted a retrospective cohort analysis
of pulmonary MDR-TB patients who were enrolled into
TMTC and suitable for surgical intervention from 2007
to 2018 from TB registry. Evaluation of surgery would
be indicated for MDR-TB patients who did not achieve
culture conversion after 8 months of enrollment or need
to reduce intractable lung tissues to improve prognosis
through TMTC quarterly review committee. We ana-
lyzed treatment outcomes and the time interval from
sputum collection that confirmed MDR-TB diagnosis
to culture conversion among patients who were eligible
for elective surgery.

Results: There were 224 patients eligible for evaluation
of surgical intervention. After excluding those who were
not suitable for partial lung resection or transferred out
(n=122), seventy-eight patients received surgery and 24
patients refused operation. Patients who received surgery
tend to be new patients (43.6% vs. 33.3%, p=0.516) and
had cavitation (69.2% vs. 58.3%, p=0.322). We found
that 44% of those who received surgery had received
operation within 6 months after initiating second-line
drugs treatment. The median time from sputum collec-
tion to culture conversion in patients who received or
refused surgery was 4.5 and 19.6 months, respectively
(figure 1). Patient who received surgery had higher treat-
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ment success rate (76.9% vs. 54.2%, p=0.04). Patients
with fluoroquinolone (FQ) susceptible mycobacterium
isolates had significantly shorter time interval of culture
conversion than those who had FQ resistant (aHR: 2.1,
95% CI: 1.38 - 3.19).

Conclusions: Surgical intervention with MDR-TB regi-
men tend to shorten time interval of culture conversion
that was significantly affected by fluoroquinolone resist-
ance in eligible patients.

H

[Figure 1.

(a) Time interval of culture conversion, by receiving
surgical intervention or not (log rank test, p-value =
0.078)

(b) Time interval of culture conversion, by receiving
surgical intervention and fluoroquinolone resistance
(log rank test, p-value = 0.001)]

SOA-08-1077-31 Delamanid and greater than
six months of bedaquiline for RR-TB has
promising treatment outcomes in a high HIV
prevalence programmatic setting in South
Africa

A Reuter,! E Mohr,’ H Cox,2 V De Azevedo,3

G Ferlazzo,? V Mudaly,> L Trivino-Duran,5 "Medecins
Sans Frontieres, DR-TB, Khayelitsha, South Africa,
2University of Cape Town, Division of Medical
Microbiology, Department of Pathology & Institute of
Infectious Disease and Molecular Medicine, Cape Town,
South Africa, 3City of Cape Town Department of Health,
Primary Health Care Health Department, Cape Town,
South Africa, 4Medecins Sans Frontieres Southern Africa
Medical Unit, TB & DR-TB, Cape Town, South Africa,
SProvincial Department of Health- Western Cape, Health
Programmes, Cape Town, South Africa, Medecins Sans
Frontieres, Coordination Office, Cape Town, South Africa.
e-mail: msfocb-khayelitsha-tbdoc@brussels.msf.org

Background: Bedaquiline (BDQ) has been newly recom-
mended as a core drug in rifampicin-resistant tubercu-
losis (RR-TB) treatment; delamanid (DLM) is a group
C drug due to limited evidence. We describe safety and
treatment outcomes for RR-TB treatment regimens con-
taining DLM and >6 months of BDQ in Khayelitsha,
South Africa.

Methods: This was a retrospective cohort study of pa-
tients receiving DLM and >6 months of BDQ as part of
a RR-TB regimen between November 2015 and August
2018. We report on sputum culture conversion (SCC),
serious adverse events (SAEs), and final treatment out-
comes.

Results: Overall, 40 patients were enrolled; 22 (55%)
were males, the median age at treatment initiation
was 34 years (interquartile range [IQR] 27-41), and 25
(63%) were HIV-positive with a median CD4 count of
170 cells/mm3 (IQR 61-269). Thirty (75%) patients had
RR-TB with fluoroquinolone resistance; 26 (65%) were
culture positive at the time of DLM initiation and SCC
at month 6 was 69%. Twenty three (58%) patients had
both BDQ and DLM extended >6 months; 17 (42%)
had only BDQ extended. The median time on BDQ and
DLM for this cohort was 15.4 months (IQR 12.6-18.5)
and 12.1 months (7.1-13.9), respectively. Overall, 22
SAEs were reported among nine (23%) patients; four of
these SAEs were assessed as possibly related to BDQ and
DLM. QTcF prolongation was noted in one patient (525
milliseconds) at month 7 of treatment (no permanent
discontinuation of drugs). Sixteen patients had final
treatment outcomes; 13 (82%) were successfully treated,
1 (6%) died, 1 experienced treatment failure (6%), and 1
(6%) was transferred-out.

Conclusions: Final outcomes in this group of RR-TB
patients who received DLM and >6 months of BDQ,
most of whom had fluoroquinolone resistance and ad-
vanced HIV were excellent with a favorable safety pro-
file. Access to DLM and >6 months of BDQ should be
scaled-up.

SOA-08-1078-31 Ambulatory based
bedaquiline treatment for drug-resistant TB
patients at Government Hospital, Mumbiai,
India

A lyer,’ D Shah,2 V Oswal,? S Mankar,3 N Sutar,3

S Ravi,' M Das,' S Kalon,' G Ferlazzo,4 P Isaakidis,*
TMédecins Sans Frontiéres (MSF) / Doctors without Borders,
Medical, Mumbai, India, 2City TB Office, Tuberculosis,
Mumbai, India, 3Revised National Tuberculosis Control
Programme, DR-TB OPD, Shatabdi Hospital, Mumbai, India,
4Médecins Sans Frontieres (MSF) Southern Africa Medical
Unit, Medical, Cape Town, South Africa.

e-mail: dtomhbmc@rntcp.org

Background: In India, Bedaquiline (BDQ), a new TB-
drug, has recently been considered for routine-use in
Multi-drug resistant tuberculosis (MDR-TB) treatment,
as internationally recommended. Administration is now
allowed at ambulatory level. However, during initial
roll-out of national BDQ conditional-access-program,
in 2016-2018, DR-TB patients eligible for BDQ received
first two-weeks of treatment under hospitalization.
Shatabdi hospital, Mumbai, was among the first decen-
tralized DR-TB sites in India to pilot ambulatory treat-
ment with BDQ-based regimen. The current study doc-
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uments the initial programmatic experiences of provid-
ing ambulatory BDQ based DR-TB treatment including
early safety and efficacy results.

Methods: This is a retrospective cohort study of patients
with DR-TB initiated on ambulatory BDQ based treat-
ment between June-Dec 2018 at DR-TB OPD, Shatabdi
hospital, Mumbai, where National TB programme
(RNTCP) Mumbai provides diagnosis, treatment and
care to DRTB patients with support of Médecins Sans
Frontieres (MSF), in terms of additional human resourc-
es. Analysis was conducted in Apr-2019.

Results: A total of 84 patients were initiated on treat-
ment. The median age was 24 years (Interquartile
range: 19-28) and 65% (55/84) were females. None was
co-infected with HIV. Majority 54 (64%) had MDR +
Fluroquinolone-resistance, while 22 (26%) extensively-
drug-resistance (XDR-TB); 6 (7%)=MDR-TB; 2 (2%)
= MDR+Injectable resistance. 21 patients completed
6-months, of whom 20 (95%) had culture-conversion.
24 received 3-month treatment, and all (100%) culture-
converted. 36 were yet to complete 3-months treatment
at time of analysis. One was lost-to-follow-up. Two died
during treatment; the fatal-outcome was attributed to
advanced clinical-condition of patients and not to drug-
related serious-adverse-event (SAE).

Conclusions: The encouraging high-rate of culture-
conversion, with no major reports of adverse-events
suggests effectiveness and safety of ambulatory admin-
istration of DR-TB regimens including BDQ. TB pro-
grammes must devise similar decentralised, innovative
‘patient- centered’ strategies for patients with DR-TB,
to enhance access and scale-up of BDQ based DR-TB
treatment.

SOA-08-1079-31 Examining the efficacy
of the short MDR-TB regimen: alternative
analyses from the STREAM trial

P Phillips,’ S Ahmed,2 S Meredith,2 ID Rusen,3

A Nunn,2 STREAM collaboration 'University of
California, Medicine, San Francisco, CA, United States of
America, 2UCL, MRC Clinical Trials Unit, London, United
Kingdom, 3Vital Strategies, Research and Development,
New York, NY, United States of America.

e-mail: patrick.phillips@ucsf.edu

Background: STREAM Stage 1 was a randomised phase
I clinical trial. Participants with rifampicin-resistant
TB from South Africa, Ethiopia, Vietham and Mongo-
lia received either the 9-11 month standardized ‘Short’
regimen or locally-used standard of care ‘Long’ regimen
that followed 2011 WHO guidelines. The Short regimen
was shown to have non-inferior efficacy and comparable
safety in the primary outcomes. In this presentation we
report on secondary efficacy outcomes and further ex-
amine the efficacy of the 9-11 month MDR-TB regimen.
Methods: The primary efficacy outcome was re-classi-
fied according to the likelihood that it was a Failure or

Relapse (FoR) event on a four-point scale: Highly Likely,
Likely, Unlikely, and Highly Unlikely. This classification
did not depend on treatment allocation, although done
after trial completion. A further five alternative pro-
grammatic outcomes included WHO DR-TB treatment
outcomes, WHO outcomes modified to include relapse,
two other published DR-TB treatment outcome defini-
tions, and durable cure at end of follow-up irrespective
of changes or restart of treatment.

Results: In 383 participants in the modified-ITT analy-
sis, the risk difference of cure between regimens did not
exceed 1.3% in favour of the Long regimen in any of the
five outcomes with the upper bound of the confidence
interval never exceeding 11%. These results are there-
fore consistent with the primary efficacy results from
the trial. In a time-to-outcome analysis, the hazard of
FoR (Highly likely/Likely vs. Unlikely/Highly unlikely)
was 2.19 (95% CI 0.90, 5.35) higher for the Short regi-
men. Re-defining FoR (Highly Likely vs. all other groups
combined) increased this to 3.53 (95% CI 1.095, 11.87),
although sensitivity analyses accounting for non-in-
formative censoring reduced the treatment effect.
Conclusions: Alternative programmatic outcome defi-
nitions for MDR-TB gave results consistent with the
primary efficacy outcome. However, post-hoc analyses
from the STREAM trial suggest increased risk of FoR
in the Short regimen as compared to the Long regimen.

SOA-08-1080-31 What are we missing

in analyses of tuberculosis treatment
outcomes? A systematic review of methods
used to control for time-dependent
confounding

CA Rodriguez,! KTL Sy,2 CD Mitnick," MF Franke,!
"Harvard Medical School, Department of Global Health and
Social Medicine, Boston, MA, United States of America,
2Boston University School of Public Health, Department

of Epidemiology, Boston, MA, United States of America.
e-mail: carly_rodriguez@hms.harvard.edu

Background: Bacteriologic response and toxicity are
important prognostic factors in the decision to switch
multidrug-resistant tuberculosis (MDR-TB) treatment.
These factors may function as time-dependent con-
founders, defined as a time-varying risk factor for poor
treatment outcome (criterion 1), that can predict a regi-
men change (criterion 2) and is a result of the current
treatment regimen (criterion 3) (Figure).
Time-dependent confounding can introduce substantial
bias if not appropriately controlled for during analysis.
We examined if methods to control for time-dependent
confounding were used in longitudinal studies of TB or
MDR-treatment.

Methods: We conducted a systematic search in Pubmed
of terms related to TB AND time-varying confounding,
causal inference, and methods to control time-depend-
ent confounding. We screened abstracts, excluding those
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that were not on TB, included TB but were principally
on HIV, or did not reference methodologies of interest.
We assessed full texts for whether the methodologies
were applied to control for time-dependent confounding
in studies of TB treatment on TB outcomes.

Results: Our search yielded 55 papers. We excluded 34
(62%) abstracts and assessed the full text of 21 (38%)
studies. Of these, 13 studies used a method; however, all
were focused on research questions in HIV. We did not
find any studies assessing the effect of TB treatment on
a TB outcome that implemented a method to control for
time-dependent confounding.

Conclusions: Methods to contend with time-dependent
confounding have not been applied in TB. This may be
due to a dearth of cohorts collecting longitudinal data
on potential confounders, thus precluding the ability to
conduct appropriate analyses. The repercussions of this
bias would be substantial: observational data has pro-
vided much of the guidance for MDR-TB, which affects
550,000 people annually. Longitudinal data on time-de-
pendent confounders is critical to improving the valid-
ity of evidence guiding TB treatment and guaranteeing
optimal treatment options for patients.
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[Figure. Time-dependent confounding at time i (1(i)),
where i represents a specified time point in treatment]

SOA-08-1081-31 Salvage treatment of
patients with poor outcomes on the shorter
MDR-TB regimen is complicated but possible

U Khan,' M Alam,2 S Islam,2 A Hossain,2 N Arefin,3

S Ahmed,4 PY Khan,> 'IRD Global, endTB, Dubai,

United Arab Emirates, 2IRD Bangladesh, endTB, Dhaka,
Bangladesh, 3National TB Control Program, MBDC, Dhaka,
Bangladesh, 4IRD Pakistan, endTB, Karachi, Pakistan, 5IRD
Global, endTB, Karachi, Pakistan.

e-mail: uzma.khan@ird.global

Background: The World Health Organization continues
to recommend the shorter MDR-TB regimen as part of
MDR-TB treatment guidelines despite the downgrad-
ing of several constituent drugs whilst restricting the
use of group A drugs, such as bedaquiline (Bdq) to 6
months.

We present findings from patients enrolled in the
“endTB” observational cohort in Bangladesh who had
prior treatment exposure to the shorter MDR-TB regi-
men for the period when the endTB project was the only
source of access to Bdg- or delamanid (DIm)-containing
regimens.

Methods: We enrolled patients in a prospective, observa-
tional study at a central MDR-TB treatment site in Dhaka
from April 2016 to September 2018. A clinical committee
evaluated patients for eligibility for treatment with Bdg-
and/or Dlm-containing regimens. Routine clinical data
including medical and treatment history, examination,
investigations (diagnostic and for monitoring), adverse
events and treatment outcomes were collected on a pur-
pose built, open source electronic medical record system.
Data was analyzed using STATA software.

Results: 280 patients were enrolled: 159(56.8%) patients
had prior exposure to the shorter MDR-TB regimen
(of any duration) prior to starting treatment with Bdg-
and/or Dlm-containing regimen. Of these 31(19.5%)
had prior poor treatment outcomes on the shorter
MDR-TB regimen. Restricting further analysis to this
group: 22(71.0%) received either prolonged treatment
with Bdq or DIm or concomitant use of Bdq and Dlm
or both prolonged concomitant use of Bdq and DIm.
21(67.7%) patients were culture-positive at baseline, of
these 20(95.2%) had culture converted at 6 months.
Conclusions: Restriction on the duration of use and
combination of Bdq and DIm needs to be urgently re-
viewed and addressed to ensure effective drugs are used
early and are available for the full duration of MDR-TB
treatment as required. Further operational research on
all-oral modified shorter MDR-TB regimens is needed
to supplement evidence from MDR-TB clinical trials.

SOA-08-1082-31 Pilot of weekly ECHO model
videoconferencing system in Mozambique to
review complex drug-resistant TB cases

C Mutaquiha,’ I Manhiga,' P Zindoga,'

C Mbate Mutemba,' M Sumalgy,2 J Creswell,3

ZZ Qin,3 B Struminger,4 R Chiau,5 J Cowan,5¢
"Mozambigue Ministry of Health, National TB Program,
Maputo, Mozambique, 2Mozambican Ministry of Health,
Information, Technology and Communication Department,
Maputo, Mozambique, 3Stop TB Partnership, TB REACH,
Geneva, Switzerland, 4University of New Mexico Health
Sciences Center, Project ECHO, Albuguerque, NM,

United States of America, 5Health Alliance International,
TB, Maputo, Mozambique, eUniversity of Washington,
Department of Global Health, Seattle, WA, United States
of America. e-mail: claudia.c.mutaguiha@gmail.com

Background and challenges to implementation: Mo-
zambique has one of the highest rates of both TB (551
cases per 100,000) and MDR-TB (8,800 cases annually)
in 2017 per WHO estimates.

Intervention or response: As part of a TB REACH
Wave 5 project the Mozambican National TB Program
(NTP) and Health Alliance International piloted The
ECHO model™ - a well-established evidence and case-
based telementoring education and training platform
using the Zoom videoconferencing sofware designed
to strengthen the capacity of community providers to
offer best-practice care in their local context. Five peo-
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ple attended a weeklong ECHO replication training. In
early 2018 Videoconferencing equipment was procured
and installed at 2 hubs in Maputo and in 3 provincial
health departments. Fifty iPad tablets with monthly
data plans and Zoom videoconferencing software
were procured and distribute to high-volume MDR-TB
health centers.

Results and lessons learnt: The NTP team implemented
weekly DR-TB Clinical Conferences using the ECHO
Model and Zoom videoconferencing software in May
2018 and invited health facilities to submit summaries
of complex MDR-TB cases eligible for individualized
regimens. During the following eleven months the NTP
hosted 34 DR-TB ECHO videoconferences with a range
of 5-20 meeting participants, the majority using the iPad
tablets and 3G data connection. Participants have in-
cluded individuals from all 11 provinces, but most clini-
cal cases were from Southern Mozambique.

Over the first year 131 DR-TB clinical cases were dis-
cussed and of these individualized regimens containing
bedaquiline, delamanid and both bedaquiline/delami-
nid were recommended for 73, 12 and 30 patients re-
spectively. Major challenges included configuration of
the videoconferencing system and occasional challenges
with data speeds using 3G connections for the tablets.
Conclusions and key recommendations: This project
demonstrated that weekly DR-TB clinical conferences
using The ECHO model™ are possible in Mozambique,
even over 3G internet, and facilitated access to individu-
alized regimens. The project is being scaled nationally
with support from the World Bank.

SOA-08-1083-31 Shorter treatment regimen
for multidrug-resistant tuberculosis: first
outcomes in Kazakhstan

N Osmanova,' R Kusainova,2 M Kuspekova,3

E Pravednaja,3 K Tabagabylova,* A Zhumanijazova,®

N Zekeshov,6 G Dravniece,” S Pak," M Idrissova,’
TKNCV TB Foundation, Representative in Central Asia,
Almaty, Kazakhstan, 2Regional TB Center, MDR-TB Ward,
Petropavlovsk, Kazakhstan, 3Regional TB Center, MDR-TB
Ward, Pavlodar, Kazakhstan, 4Regional TB Center, MDR-TB
Ward, Kyzylorda, Kazakhstan, SRegional TB Center, MDR-
TB Ward, Mangystau, Kazakhstan, 6Regional TB Center,
MDR-TB Ward, Uralsk, Kazakhstan, 7KNCV TB Foundation,
Technical Unit, The Hague, Netherlands.

e-mail: nadira.osmanova@kncvtbc.org

Background and challenges to implementation: In Ka-
zakhstan the NTP has attained some success in restrain-
ing further increases of TB incidence since 2004; howev-
er, multi drug resistant tuberculosis (MDR-TB) remains
a growing challenge to controlling TB. Since the 2000s, a
conventional longer therapy (20-24 month) was used for
all MDR-TB patients.

Intervention or response: Since October 2017, NTP with
the support of the USAID Challenge TB Project (CTB)
led by KNCV, started preparations for the program-

matic implementation of new drugs and regimens us-
ing TB patient triage approach. The approach includes
clinical evaluation to determine the rifampicin resistant
TB (RR-TB) patient’s risk of resistance or intolerance
of key second line drugs, and bacteriological testing of a
pre-treatment specimen to determine the strain’s resist-
ance to fluoroquinolones (FQ) and second line injecta-
bles (SLI).

Results and lessons learnt: During April-December
2018, 115 (35%) RR-TB patients started shorter treat-
ment regimen in five pilot sites. Baseline testing cover-
age using genotype MDRTBsl was 65,2%. Out of 115
patients (65,3% male, 34,7% female, aged range 25-45
years) 76% patients experienced at least one adverse
event (AEs).

Nineteen AEs of clinical significance have been recorded
so far (e.g., dyspepsia, toxic hepatitis, QT prolongation,
headache, and skin rash) of that dyspepsia prevailed
compared with other recorded AEs. Analysis showed
that most of AEs were recorded at the second month of
treatment. All of them were successfully managed with-
out stopping the guilty drugs.

Among 25 patients enrolled in April-May 2018, 24
(96%) successfully completed treatment; one patient
died due thromboembolism.

Conclusions and key recommendations: Although these
are just preliminary results, the experience in Kazakh-
stan shows that with the proper evaluation of eligibility
criteria, the efficiency of STR is good under program-
matic conditions, even in a country with a high level of
resistance to FQs and SLIs. Timely detection and treat-
ment of AEs prevented development of serious AEs and
allowed continuing treatment without interruptions.

SOA-08-1084-31 Adherence to MDR-TB
treatment of patients receiving standardised
short MDR-TB treatment in Mozambique

M Bastard,' L Molfino,2 C Mutaquiha,?

M Arago Galindo,2 P Zindoga,3 | Manhica,3 B Rusch,4
A Telnov,> 'Epicentre, Research, Geneva, Switzerland,
2Médecins Sans Frontiéres (MSF), Medical, Maputo,
Mozambique, 3Ministry of Health, National TB Program,
Maputo, Mozambique, 4Médecins Sans Frontiéres

(MSF), Operations, Geneva, Switzerland, SMédecins Sans
Frontiéres (MSF), Medical, Geneva, Switzerland.

e-mail: mathieu.bastard@geneva.msf.org

Background: Adherence to treatment is a strong predic-
tor for treatment success. However, it is often poorly
documented in multidrug-resistant Tuberculosis (MDR-
TB) and few studies are looking at adherence to treat-
ment over time.

Methods: A prospective cohort study was conducted in
Maputo, Mozambique, to evaluate the efficacy of the
standardized short MDR-TB treatment. Adherence to
treatment, defined as the proportion of days fully ob-
served over days prescribed, was collected monthly un-
der DOT. We described and explored the difference in
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the evolution of adherence over time on treatment be-
tween HIV-positive and HIV-negative using multivariate
mixed-effect model.

Results: Of the 162 patients started short MDR-TB
regimen, 58 % were males, median age was 32 [IQR 25-
40] and 104 (64.2%) were HIV-positive. Mean adherence
was constantly greater or equal to 95% during the whole
treatment and proportion of patients with an adherence
>80% was greater than 90% despite a slight decrease
during treatment (Figure). In adjusted analysis, the pro-
portion of patients with adherence >80% was similar
over time between HIV-positive and HIV-negative pa-
tients (aOR=0.75, 95%CI 0.22-2.57; interaction with
time aOR=1.03, 95%CI 0.76-1.38). A slightly higher
proportion of patients with adherence 280% was found
among females (aOR=4.08, 95%CI 1.07-15.53). In addi-
tion, an average adherence 280% was strongly predictive
of treatment success (positive predicted value 86.8%,
95%C179.7-92.1%).

Conclusions: This study shows that adherence to MDR-
TB treatment was constantly high during the whole
course of treatment both for HIV-positive and HIV-neg-
ative patients and that an adherence 280% is strongly
predictive of treatment success. Efforts to educate pa-
tients on treatment adherence is still necessary to ensure
good treatment response.
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SOA-09-D9 Achieving UHC:
understanding and eliminating
catastrophic patient costs in TB care

SOA-09-1085-31 National tuberculosis
patient cost survey in Taiwan: design,
implementation, and preliminary results

H-K Tseng,! P-W Chu,2 K-Y Liu,3 S-L Yang,?

C-Y Chiang,* H-Y Chang,5 B Chen,® H-Y Lo,?

Y-F Huang,2 H-H Lin,? 'National Taiwan University,
Institute of Epidemiology and Preventive Medicine, Taipei,
Taiwan, 2Taiwan Centers for Diseases Control, Division

of Chronic Infectious Diseases, Taipei, Taiwan, 3National
Taiwan UniversityUniversity, Medicine, Taipei, Taiwan,
4Taipei Municipal Wanfang Hospital, Chest Medicine,
Taipei, Taiwan, *National Health Research Institutes,
Institute of Population Health Sciences, Taipei, Taiwan,
6National Yang-Ming University, Institute of Public Health,
Taipei, Taiwan, 7National Taiwan University University,
Institute of Epidemiology and Preventive Medicine, Taipei,
Taiwan. e-mail: threebriers@gmail.com

Background: Patients with tuberculosis (TB) and their
family often incur direct and indirect costs related to the
illness. Universal health coverage (UHC) promises to al-
leviate TB-related costs through reducing medical costs.
To document the magnitude of household-level eco-
nomic burden and to examine the cost-mitigation policy
of UHC in Taiwan, we conducted the first national TB
patient cost survey.

Methods: We conducted a national cross-sectional sur-
vey, adapting the WHO protocol of TB patient cost sur-
vey. Among total 5539 TB patients under anti-TB treat-
ment in July of 2018, three waves of samples (632, 646,
and 230) were selected from national TB registry using
simple random sampling.

All patients with multi-drug-resistant TB (MDR-TB,
n=145) were deliberately sampled. Retrospective data
on income, medical costs, non-medical costs, and time
loss were collected.

Results: Of the 1508 selected patients, 1293 were valid
and 548 (480 non-MDR-TB and 68 MDR-TB) partici-
pated in the survey. The response rate was 42%; house-
holds from metropolitan areas had the lowest rate of
participation. Of these 548 participants, 392(72%) were
male; 118(22%) were in intensive treatment phase, and
the average age was 65. There was a 13% decrease in
the average monthly household income (pre-morbid:
US$1639, post-morbid: US$1431). TB-affected house-
holds reported a loss of work days (29%), and 8%
households resorted to loans or sold assets as a coping
strategy.

Conclusions: In this national cost survey using simple
random sampling, low response rate presented a chal-
lenge for home-based interview. Substantial financial
burden was still observed in TB-affected households in
this high-income setting with well-functioning UHC.



S152

Short oral abstract sessions, Thursday, 31 October

Further analysis is required to estimate the proportion
of households experiencing catastrophic costs and the
main drivers of the total costs.

SOA-09-1086-31 Catastrophic costs could
worsen tuberculosis treatment outcome:
a prospective cohort study in Indonesia

A Fuady,'2 TAJ Houweling,' M Mansyur,2 E Burhan,3
JH Richardus, 'Erasmus MC University Medical Centre
Rotterdam, Public Health, Rotterdam, Netherlands,
2Universitas Indonesia, Community Medicine, Jakarta,
Indonesia, 3Universitas Indonesia, Respiratory and
Pulmonology, Jakarta, Indonesia.

e-mail: a.fuady@erasmusmc.nl

Background: The incidence of catastrophic costs due to
tuberculosis (TB) is high. Yet, there is a paucity of evi-
dence on the impact of catastrophic costs on TB treat-
ment outcome and adherence. This study aimed to as-
sess whether, and at which threshold, catastrophic costs
worsen TB treatment outcome and adherence among
TB-affected households in Indonesia.

Methods: During July-September 2016, we interviewed
adult TB patients who had undergone TB treatment in
19 primary health centers in Indonesia. One-year after
the interview, we followed-up their treatment outcome
and adherence, and calculated total costs incurred dur-
ing the treatment course. Treatment outcome was de-
fined as successful (completed treatment or cured) and
unsuccessful (died, failed, or defaulted). Adherence was
defined as poor if a patient’s treatment period exceeded
14 days or more than the expected end of treatment date
or were lost-to-follow up.

Results: We had follow-up data for 252 of the 282 pa-
tients (89%) interviewed in 2016. Of these, 18 (7%)
patients had unsuccessful treatment and 39 (15%) had
poor adherence. Total costs as a proportion of annual
household income was not statistically significantly dif-
ferent between patients with successful and unsuccess-
ful treatment outcome (P=0.350), nor between patients
with good and poor treatment adherence (P=0.702).
However, the incidence of catastrophic costs was strong-
ly associated with unsuccessful outcome (RR=3.32,
95% CI=1.13-9.69, P=0.029) when using a threshold of
30% of annual household income. Treatment outcome
was also affected by job loss (RR=3.87, 95% CI=1.34-
11.22, P=0.013) which was partly mediated by cata-
strophic costs (indirect effect=0.37, 95% CI=-0.36-1.09,
Zntediaion=0.991, P=0.322).

Conclusions: Along with job loss, experiencing cata-
strophic costs during TB treatment could worsen TB
treatment outcome. The WHO’s target of eliminating
the incidence of catastrophic costs, as well as the inci-
dence of TB itself, requires innovations by incorporating
job and income security programs into comprehensive
TB elimination strategies.

SOA-09-1087-31 Proportion of tuberculosis-
affected households experiencing
catastrophic costs due to TB in Uganda:
main cost drivers

W Muttamba,’ L Mugenyi,! C Batte,! A Nkolo,?

S Turyahabwe,? F Mugabe,3 P Lochoro,4 IG Baena,?

B Kirenga,' "Makerere University Lung Institute, Makerere
University, Kampala, Uganda, 2University Research Co.,

LLC (URC) & Center for Human Services (CHS), Defeat

TB Project, Kampala, Uganda, 3National Tuberculosis and
Leprosy Control Programme, Ministry of Health, Kampala,
Uganda, 4Doctors with Africa, CUAMM, Kampala, Uganda,
SWorld Health Organization, Geneva, Switzerland.

e-mail: muttamba@gmail.com

Background: Tuberculosis (TB) patients incur large costs
related to illness. Other costs are incurred while seeking
and receiving health care. Such costs create access and
adherence barriers which affect health outcomes and in-
crease transmission of disease. Until the survey, the pro-
portion of households incurring catastrophic costs and
the main drivers of these costs were unknown.
Methods: A Cross sectional survey with retrospective
data collection and projections was conducted in 2017.
A total of 1,178 multidrug resistant (MDR) TB (44)
and Drug sensitive (DS) TB patients (1134), 2 weeks
into intensive or continuation phase of treatment were
consecutively enrolled across 67 randomly selected TB
treatment facilities.

Results: Of the respondents, 62.7% were male, median
age was 35 years, 55.5% were HIV positive and 3.7%
had MDR TB. For each TB episode, patients on aver-
age incurred in costs of USD 396 for a DS-TB episode
and USD 3722 for an MDR TB episode. Up to 48.5 %
of households used any of the three coping strategies
(borrowing, using savings or selling assets) to mitigate
against these costs. More than half (53.1%) of TB af-
fected households experienced TB-related costs above
20% of their annual household expenditure, with the
main cost cost drivers being non-medical expenditures
such as travel, nutritional supplements and food.
Conclusions: Despite “free” health care in public health
facilities, over half of Ugandan TB affected households
experience catastrophic costs. Roll out of social protec-
tion interventions such as insurance schemes, and en-
forcement of legislation on social protection through
multisectoral action plans with Ministry of health/
National TB program involvement would palliate these
costs.
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SOA-09-1088-31 Cost of tuberculosis care:

is it catastrophic in a programmatic setting?
Evidence from a coastal city in Karnataka,
India

A Kibballi Madhukeshwar,’ V Chandra Shekar,2
Yenepoya Medical College, Yenepoya (Deemed to be
University), Community Medicine, Mangalore, India,
2Yenepoya (Deemed to be University), Community
Medicine, Mangalore, India. e-mail: docakshay@gmail.com

Background: The End TB Strategy aims to reduce the
catastrophic costs due to Tuberculosis (TB) to zero by
2035 among patients and their households. We looked
into the direct and indirect costs of treatment and the
proportion of patients’ households experiencing cata-
strophic expenditure due to TB under programmatic
settings.

Methods: A longitudinal study with three interview
points was carried out among 61 newly diagnosed TB
patients registered in Mangaluru tuberculosis unit dur-
ing April to June 2017. A diary was given to each patient
to record the cost incurred and a mobile call reminder
every 15 days to reiterate this. Tool to Estimate TB Pa-
tient’s Costs of the Stop TB Partnership was used to
collect the data. Data collected was analysed using IBM
SPSS for Windows, Version 23.0. Costs were reported as
median values. Kruskal-Wallis test and Pearson’s Chi-
square test were used for statistical analyses.

Results: Median total cost incurred by the patients with
during the course of TB treatment was INR 20952 (IQR
14146 - 33046). There was no cost incurred towards di-
agnostic tests or drugs during the treatment. The direct
costs were mostly related to food expenses during seek-
ing care and hospitalization. Indirect cost (one fourth of
total) was mostly attributed to decreased income/ loss
of wages. Hospitalisation (p< 0.001) was found to be
associated with increased costs. Thirty seven (60.66%)
households experienced catastrophic costs. Eleven pa-
tients (18 %) resorted to coping strategies.

Conclusions: Despite free diagnostic and treatment
services under national TB program, newly diagnosed
patients spent a considerable amount towards TB care.
Three out of five patients experienced catastrophic ex-
penditure. Involvement of patients’ charter in provision
of food vouchers, empanelment of tertiary care hospi-
tals to provide hospitalization care and need based so-
cial security mechanisms should be evolved by the na-
tional TB program.

SOA-09-1089-31 Patients’ perception of
economic costs of tuberculosis in a low
incidence country, Italy: a qualitative
research. National Institute for Infectious
Diseases "Spallanzani’, Rome, Italy

S Pittalis," RM Zagarella,2 GA Gualano,3 P Mencarini,3
F Palmieri,3 C Caporale,? E Girardi,' 'National Institute
for Infectious Diseases ‘Spallanzani’, Clinical Epidemiology
Unit, Rome, Italy, 2National Research Council - Section of
Rome, Institute of Biomedical Technologies, Rome, Italy,
3National Institute for Infectious Diseases ‘Spallanzani’,
Respiratory Infectious Diseases Unit, Rome, Italy.

e-mail: enrico.girardi@inmi.it

Background: WHO's End tuberculosis (TB) Strategy
aims to eliminate the potentially devastating economic
effects of TB on affected households. Little is known on
the economic burden of the disease on patients in low
burden countries with universal health coverage.
Methods: A qualitative approach was employed to ex-
plore patients’ perception on TB costs for them and
their household. Twenty-five in-depth semi-structured
narrative interviews of patients diagnosed with TB in
the last two years were conducted at National Institute
for Infectious Diseases “Spallanzani” in January-Febru-
ary 2019. Clinical and demographic data were collected.
Interviews focused on: socioeconomic determinants;
diagnostic-therapeutic-pathway; knowledge of the dis-
ease; perception of direct and indirect TB costs. A con-
tent qualitative discourse analysis is ongoing (NVivo
software).

Results: A qualitative analysis suggests different percep-
tions of the costs, needs and challenges faced by our TB
patients, according to the heterogeneous epidemiologi-
cal characteristics (Table 1).

Most of patients reported direct medical and non-med-
ical costs (consultations, medicines, tests, procedures,
travel and accommodation) in the prediagnostic period,
especially those experiencing a diagnostic delay. Patients
reporting long waiting lists at public health facilities
faced out-of-pocket expenses for lab tests and radiologi-
cal procedures in the private sector during the treatment
phase.

Patients with a temporary job contract or working in
the black market, especially those foreign born, reported
indirect costs, income and job loss or missed opportuni-
ties, in the whole period from symptoms onset to hos-
pitalization and afterwards. Asylum seekers reported
prolonged stay in migrant reception structures because
of TB.

Few patients perceived as significant the impact of TB
social protection interventions.

Almost all the patients reported low knowledge of the
disease and shared fear of stigma and discrimination.
Conclusions: Qualitative research has the potential to
identify TB care barriers thorough the patients’ voice.
Implementing surveys to document TB patient costs in
Italy can inform policies for TB prevention and care.
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Characteristics Total N =25

Sex Male 18 72%)

Mean age, vears (range) 42(20-86)

Country of arigin Taly 11 (@4%)
Romania 3 (20%)
Banzladesh 2 (3%)
Gambia 2 (3%)
Other (Albania, Ertrea, Sudan, 3 (20%)
Mausitania, Brazil)

E mployement Emploved (permanent contract/private
business/temporany activitias) 11 (44%%)
Student 1 (#%)
Retired 2 (8%)
Tnactive orblack marl=t T(28%)
Asvium seeler 4 (16%)

Highest International Stand ard Secondary or above 13 (32%)

Classification of Education level Lower secondary 9(36%)
Primary education 3(12%)

Site of TB disease Pulmonary (1 with plevra; 1 with bones 21 (84%)
and lymgh nodes; 1 with larymx; 1 with
meningoencephalitis)
Extmpulmoenary (3 lymph nodss; 1 4(16%)
bones)

TB Casedefinition Naw casas M @6)
Bacteriologically confirmed 19 (78%)

Median diagnostic dday, months 328

(interquartile range)

Antituberculosis tr T svocess 8(32%)

onzeing; intensive pha 2@%)

Treatment onscing: contiruation phase 15 (60°%)

[Patients’ characteristics. Qualitative research on
tuberculosis (TB) costs. Rome, Italy, 2019.]

SOA-09-1090-31 Social impact of tuberculosis
illness in Zimbabwe

M Ngwenya,! C Sandy,? C Zishiri,3 R Ncube,3

D Pedrazzoli,* N Mlilo,3 C Timire,3 "World Health
Organisation, Tuberculosis, Harare, Zimbabwe, 2Ministry
of Health and Child Care, Tuberculosis, Harare, Zimbabwe,
3The Union Zimbabwe, Tuberculosis, Harare, Zimbabwe,
“World Health Organisation, Tuberculosis, Geneva,
Switzerland. e-mail: dr.c.sandy@gmail.com

Background: Tuberculosis (TB) affects the poorest and
most vulnerable people and communities, worsening ex-
isting levels of income and wealth, perpetuating poverty
as well as decreasing the probability of completing test-
ing and treatment. To document the costs incurred by
TB patients and the social impact of the disease, in or-
der to guide policies to address barriers to TB treatment
access and adherence, Zimbabwe conducted a survey in
2018.

Methods: A nationally representative cross-sectional
survey with random cluster sampling among TB pa-
tients at 60 public health facilities across Zimbabwe.
Results: Data from a weighted sample of 900 survey
participants were analysed. Payments for TB care led to
a significant increase in the proportion of households
that live below the poverty line at the time of survey
compared to pre-TB diagnosis, from 71% to 81%. Pa-
tients in the lowest income quintile and multi-drug re-
sistant TB (MDR-TB) patients were found most at risk.
Over half (51.6%) of the patients reported that there

were unable to pay for TB care from their income alone,
and had to rely on borrowing (21.4%) or selling assets
(12.3%) or both (17.9%). Up to 62.3% of the poorest
experienced dissavings. About a third (28.1%) of the
survey participants experienced social exclusion, 5% in-
terrupted schooling, and 27% of respondents reported
that they lost their job as a consequence of TB. Cover-
age of social welfare payments after TB diagnosis was
1.2% with the wealthiest benefiting more than the poor-
est (2.4% vs 0.5%).

Conclusions: TB-affected people in Zimbabwe were
poor and TB illness made them even poorer. The cov-
erage of social protection is very low and TB patients
resort to either borrowing and selling assets to finance
TB treatment. The government needs to introduce equi-
table social protection for people suffering from TB in
the form of food, transport vouchers, support against
social exclusion and income loss.

SOA-09-1091-31 Tuberculosis illness-related
catastrophic costs in Zimbabwe

M Ngwenya,! C Sandy,2 C Zishiri,3 R Ncube,3 N Mlilo,3
D Pedrazzoli,4 C Timire,3 '"World Health Organisation,
Tuberculosis, Harare, Zimbabwe, 2Ministry of Health and
Child Care, Tuberculosis, Harare, Zimbabwe, 3The Union
Zimbabwe, Tuberculosis, Harare, Zimbabwe, 4World Health
Organisation, Tuberculosis, Geneva, Switzerland.

e-mail: dr.c.sandy@gmail.com

Background: Zimbabwe is a high tuberculosis (TB) bur-
den country which has suffered from economic and hu-
manitarian crises for much of the last two decades. Zim-
babwe subscribes to the global End TB Strategy target
of achieving zero TB-affected households facing cata-
strophic costs due to TB. In order to monitor progress
towards this milestone and to inform national efforts to
eliminate catastrophic costs for TB patients, Zimbabwe
conducted a survey to assess the magnitude and nature
of costs incurred by TB patients during care seeking and
treatment, in line with WHO’s recommendations.
Methods: A nationally representative cross-sectional
survey with random cluster sampling among TB patients
at 60 public health facilities across Zimbabwe. Data was
collected using an electronic structured questionnaire
and analysed using Stata Ver. 15. Statistical analysis ac-
counted for unequal sampling.

Results: Data from a weighted sample of 900 patients
were analysed (49; 5.5% MDR-TB). The median ex-
penditure per TB episode was US$1,247. This was three
times higher for MDR-TB patients (P-value = 0.001).
The largest cost driver was non-medical costs (51%),
followed by lost income (36%). Catastrophic costs af-
fected 80% of patients (90% and 79% for MDR-TB and
drug-susceptible patients, respectively). The main cost
drivers before diagnosis were medical costs while during
treatment, it was mainly nutritional supplements and
income loss.
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Conclusions: TB-affected households suffer catastroph-
ic costs, despite free diagnosis and treatment policy for
TB in Zimbabwe. Catastrophic expenditure was mainly
driven by medical costs before diagnosis, while during
treatment, it was nutritional supplements and income
loss. There is an urgent need to accelerate implemen-
tation of the proposed roadmap for national health in-
surance to ensure universal health coverage to mitigate
against catastrophic expenditure. Additionally, there is
need to curb against income loss due to TB disease and
to understand the type, motivation and source of nu-
tritional supplements that are accessed by TB patients.

SOA-09-1092-31 Implementation of

cash incentive scheme for patients with
tuberculosis in Vadodara, India: a study on
coverage and association with treatment
outcome

B Patel,’ J Kathiresan,2 C Palanivel,3 M Vijayageetha,3
K Mehta,! D Solanki,' B Modi,4 C Zala,> P Dave,5

H Shewade,” "GMERS Medical College, Community
Medicine Department, Vadodara, India, 2Velammal
Medical College, Department of Community Medicine,
Madurai, India, 3Jawaharlal Institute of Postgraduate
Medical Education and Research (JIPMER), Preventive

and Social Medicine, Puducherry, India, 4GMERS Medical
College, Community Medicine Department, Gandhinagar,
India, sVadodara Municipal Corporation, City TB Centre,
Vadodara, India, 6Government of Gujarat, Public Health,
Gandhinagar, India, 7The Union, South East Asia Office,
New Delhi, India. e-mail: drbharatpatel1@gmail.com

Background: Government of India has started a direct
benefit cash incentive transfer (DBT) scheme for pa-
tients with TB to provide nutrition support and encour-
age completing the treatment. Scheme provides incen-
tive of 500 INR per month to the notified patients with
TB for the entire duration of anti-TB treatment directly
in their bank account.The study was done with objec-
tives to evaluate the coverage of DBT scheme and to
compare the treatment outcomes among recipients and
non-recipients of cash incentive.

Methods: This retrospective record based study included
records of all TB patients notified from April to Septem-
ber 2018 and initiated on first line anti-TB drugs. Data
was extracted from nikshay portal of city TB centre, Va-
dodara. Analysis done with EpiData analysis and Epi-
Info software. Statistics used were means, proportions,
chi-squared test and binary logistic regression.

Results: A total of 2583 patients with TB were notified
within 6 months of implementation of DBT scheme, of
which 1562 (60%) were from public sector. Partial and
complete cash incentive was received by 134 (5.2%) and
266 (10.3%) patients respectively. Among non-recipients
of cash incentive three-fourth did not having bank ac-
count, more so in private sector (p< 0.05). Receipt of
partial or complete cash incentive was proportionately
more among males, 20-39 year aged, residing within Va-

dodara city, non-reactive HIV serostatus, re-treatment
and extra-pulmonary TB patients compared to their
counterpart. Receipt of cash incentive was found to be
significantly associated with successful outcome (OR
0.23; 95% CI 0.09 to 0.60) after adjusting for age, sex,
place of residence, HIV serostatus and treatment sector.
Conclusions: Cash incentive for patients with TB is as-
sociated with successful treatment outcome. However,
coverage of the DBT scheme was found to be very low in
this study which can be addressed by special provisions
from government to open the bank accounts of patients
with TB.
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EP-01-C7 Person-centred care for
improved experiences, services and
outcomes

EP-01-100-31 Sentenced to life: exceeding
the TB 90% target in resource-limited
correctional facilities in South Africa

S Govender,' S Maseko,' T Leseka,! A Govender,’
N Ngozo,!' P Mandindi,' R Oliphant,! T Lechuti,!
J Mohammed,' M Busenga,' 'Right to Care,
Programmes, Pretoria, South Africa.

e-mail: sibusiso.maseko@righttocare.org

Background: South Africa is one of the leading countries
in Africa addressing the issue of TB, HIV and STIs in
Prison settings in a comprehensive manner through the
implementation of its own Health care policies, Nation-
al Strategic Plan for HIV and AIDS, STIs and TB and
WHO guidelines. A comprehensive prevention package
(CPP) through the Global Fund for AIDS, TB and Ma-
laria (GFATM) was implemented across 40 Correctional
Facilities in the Free State/Northern Cape and Kwa-Zulu
Natal Regions. A targeted integrated TB,HIV, STI data
collection tool was developed. We analyzed data for the
TB cascade measured against the 90-90-90 strategy.
Methods: Patient level data was collected at the point
of service using the CPP tool by counsellors. Clients
screened as TB presumptive had on-the-spot sputum
collected by the counsellor or Enrolled Nurse, and was
subsequently isolated for Infection Prevention Control.
All MTB Gene-Xpert (GXP) results received were tri-
aged and referred immediately to the nurse for TB Treat-
ment Initiation. All services were documented on stand-
ardised stationery, including TB HIV Integrated System
(T.H.LS). Data was captured daily on a tally sheet and
T.H.LS, and aggregated monthly on a standardized re-
porting template. A retrospective, desktop data analysis
was conducted.

Results: Between April 2018 - February 2019,
88,254/90,828 (97 %) of newly admitted offenders were
screened for TB. 2,574 offenders were not screened due
to release/bail. 3,608/3,763 (96 %) of Presumptive TB cli-
ents received GXP testing with a 9% (n=341) TB posi-
tivity rate. 98% (n=334) of TB diagnosed patients were
successfully initiated on treatment.

Conclusions: Adequate and trained human resources
can result in achieving the 90-90-90 TB targets. A review
of the current health staff establishment in DCS is war-
ranted to ensure continuous provision of services and
routine monitoring and review of data enables improved
quality of services.

EP-01-102-31 Understanding stigma
associated with tuberculosis: unravelling
a silent barrier to TB care in India

O George,' K Chadha,! A Bhanot,! 'Abt Associates Inc.,
IDD, New Delhi, India. e-mail: oommen.geo@gmail.com

Background: Stigma is a phenomenon where someone
with a socially discredited attribute is rejected, and dis-
qualified from social acceptance. Stigma in TB is perva-
sive and tends to be latent, manifesting when the disease
becomes known. Stigma is added baggage, and a barrier
to effective TB management.

Methods: A multi-fold methodology was used to under-
stand stigma associated with TB in India. This included
desk research on stigma, and of health-related anti-
stigma media campaigns; focus group discussions with
TB-affected and vulnerable groups; in-depth interviews
with healthcare providers; technical discussions with
stakeholders; and experiential insights. Findings were
synthesized using a socio-ecological model of influence
to understand how stigma influences people connected
to persons with TB, including close family and friends,
and others, whose behaviors adversely impact those af-
fected.

Results: The main reasons for stigma are: fear of infec-
tion, and belief that TB never goes away, eventually lead-
ing to death; fear that TB causes financial ruin; myths
and misconceptions on how TB spreads; and prevalent
socio-behavioral norms. Stigma results in vicious cycles
of isolation, social exclusion, poverty, low self-esteem,
and compromised efficacy. It drives persons with TB
to hide the disease, programmatically impacting treat-
ment success and TB notification. Stigma affects men
and women differently. Stigmatizing attitudes are high
in India, and independent of knowledge regarding TB.
Current dissemination is mainly medical, inadequately
addressing stigma.

Impact of stigma and discrimination in TB, and factors leading to them
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Programmatically impacting treatment success, and TB notification

[Impact of stigma and discrimination in TB, and
factors leading to them]

Conclusions: Collaborative efforts are needed to remove
root causes of stigma and inspire positive deviance to
influence people in the socio-ecological model. Manage-
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ment of TB needs to be socially and medically balanced,
complementing and influencing each other. Stigma re-
duction, addressed using a gender approach, makes TB
services equitable and empowering. Adopting a vision
of ‘Stigma-free TB Care’ is a step towards the realiza-
tion of India’s goal of TB elimination, with zero cata-
strophic costs, and optimal acceptance and utilization
of RNTCP services.

EP-01-103-31 Animated counselling videos
for significantly improved treatment
adherence by disadvantaged tuberculosis
patients in India

S Batra,! S Batra,2 S Ahuja,3 D Saxena,3 'Operation
ASHA, Technology, New Delhi, India, 20peration ASHA,
Development, New Delhi, India, 30peration ASHA,
Operations, New Delhi, India.

e-mail: sonali.batra@opasha.org

Background: Operation ASHA employs Community
Health Workers (CHWSs) to carry out detection and
treatment of Tuberculosis (TB) patients. The CHW’s
are trained in-depth on all aspects of TB and they are
supposed to impart their knowledge to the patients
and their family members during counselling. How-
ever, there was no method of getting to know whether
the CHWs are actually performing their job well or not
prior to this study.

Methods: We made a series of 12 counselling videos
lasting 3-4 minutes each on all aspects of TB such as
effect of missed doses, how to handle side effects etc.
Then, we integrated these videos into an application
which was loaded on to the Android tablet that is car-
ried by all our CHWs.

We made the workflow such that the videos cannot be
fast forwarded or skipped to next before they are shown.
There is time allotted after every video for the CHW to
add his inputs. Also, on the back end we keep track of
the videos that are played, the time durations as well as
the time duration of the CHW input.

The hypothesis was that this would increase the adher-
ence to the TB treatment protocol among patients. We
conducted a RCT (Randomized Control Trial) to test
this hypothesis. We formed an intervention group of
1150 patients and a control group of 1429 patients in 8
cities of India. The trial lasted for 7 months. Only the
patients in the intervention group were shown the vid-
€os.

Results: At the end of the trial, we found that the ad-
herence of the intervention group was 8.88% higher
(82.27% compared to 73.39%) on an average.
Conclusions: 8.88% higher adherence of patients in the
intervention group is a significant improvement which
proves our hypothesis that animated counselling videos
can increase adherence among patients to the TB treat-
ment protocol.
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EP-01-104-31 Treatment outcomes of
tuberculosis patients on video-observed
treatment: prospective country cohort study

A Skrahina,' H Hurevich,2 D Falzon,3 E Ilyasova,*

V Akulov,4 D Klimuk,> V Grankov,® M Dara,” 'The
Republican Scientific and Practical Center for Pulmonology
and TB, Clinical Dept, Minsk, Belarus, 2The Republican
Scientific and Practical Center for Pulmonology and TB,
Clinical Dep, Minsk, Belarus, 3World Health Organization,
Global TB Programme, Geneva, Switzerland, 4The
Republican Scientific and Practical Center of Medical
Technologies, Informatization, Management and
Economics of Public Health, Communicable Diseases,
Minsk, Belarus, 5The Republican Scientific and Practical
Center for Pulmonology and TB, Monitoring and Evaluation
Dept, Minsk, Belarus, 8World Health Organization, Country
Office, Minsk, Belarus, "World Health Organization,
Regional Office for Europe, Copenhagen, Denmark.

e-mail: alena.skrahina@gmail.com

Background: Video observed treatment (VOT) for tuber-
culosis (TB) has demonstrated its advantages over con-
ventional directly observed treatment (DOT) in terms of
patients’ acceptability and treatment adherence. In Feb-
ruary 2015, Belarus Ministry of Health, with support
from the World Health Organization (WHO), piloted
VOT for TB patients in the capital, Minsk. Following
a pilot project VOT was expanded countrywide with
Global Fund support in October 2016.

Methods: TB patients were provided with smartphones
equipped with custom-built software for video record-
ing and transmission, internet access, and instructions
on use by trained clinic staff. The Belarus national TB
programme (NTP) captured outcomes of VOT treat-
ment prospectively on the countrywide electronic TB
register.

Results: Between October 2016 and April 1, 2019, 748
TB patients across the country were recruited: median
age 37 years (range:18-69); 61,5% male; 55% employed,
5% students, 34% unemployed, 5% on maternity leave,
1% on military service; 336 (45%) had drug suscepti-
ble TB (DS-TB), (33) 4% - rifampicin monoresistant
TB, and 379 (51%) M/XDR-TB (MDR-TB - 20%;
pre-XDR-TB - 17%; XDR-TB - 14%), 272 (72%) M/
XDR-TB patients were on regimens containing new
and repurposed TB drugs. Final treatment outcomes
were recorded in 317. DS-TB treatment outcomes (215
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patients): treatment success - (99%), treatment failure
-1 (0,5%), lost to follow up - 1 (0,5%). M/XDR-TB
treatment outcomes (90 patients): treatment success - 78
(86%), treatment failure - 3 (4%), death - 2 (2%), lost to
follow up - 7 (8%).

Conclusions: Our data demonstrate excellent treatment
outcomes using VOT among patients with DS-TB and
M/XDR-TB. The experience gained can promote fur-
ther expansion of this approach particularly in light of
system transition from in-hospital to out-patient based
TB care.

EP-01-105-31 “They are inconveniencing
us”: exploring the need for patient-centred
approach to messaging on tuberculosis
treatment adherence in the Free State
Province, South Africa

N Moodley,! A Saimen,! N Zakhura,2 D Motau,3

G Setswe,' S Charalambous,4 C Chetty-Makkan,?

The Aurum Institute, Implementation Research Division,
Johannesburg, South Africa, 2Free State Department of
Health, TB Directorate, Mangaung, South Africa, 3Free Sate
Department of Health, Management, Mangaung, South
Africa, 4The Aurum Institute, Science Office, Johannesburg,
South Africa. e-mail: asaimen@auruminstitute.org

Background: Non adherence to tuberculosis (TB) treat-
ment contributes to the staggering TB epidemic in
South Africa. It is unclear whether treatment interrup-
tion stems from poor understanding by patients or from
inadequate health education by clinicians. We explored
clinician and patient perspectives on the gaps in patient-
centred approaches including TB messaging that influ-
ence TB treatment adherence.

Methods: This exploratory, qualitative study took place
between January and May 2018 at three health facili-
ties in the Mangaung District, Free State Province, South
Africa. We conducted semi-structured in-depth inter-
views (IDI) with a sample of 15 clinicians (2 doctors;
13 nurses) managing TB and seven known loss-to-follow
up (LTFU) TB patients. Clinical outcome of LTFU was
derived from the TB registers. The IDI guide explored
social, cultural and educational aspects of managing
TB disease. Audio-recorded interviews were conducted
in Sesotho, Setswana and English. Saturation of themes
were reviewed during the study procedures. Audio-
recordings were transcribed prior to analysis. Manual
coding and a grounded theory approach using content
analysis was used.

Results: Fourteen females and eight males were inter-
viewed (mean participant age 42 years; SD13.8). Health
education that was given to patients during their stand-
ard of care clinic visits did not translate into improved
clinical outcomes. Patients felt that they were not given
the opportunity to be constructively involved in their
health management and expressed a need for individual
counselling. Many clinicians felt that improving pa-
tient’s knowledge on TB treatment would reinforce ad-

herence. Clinicians concurred that their medical man-
agement lacked the psychosocial dimension to enhance
treatment adherence.

Conclusions: Understanding the socio-cultural inter-
face between clinician and patient could improve TB
outcomes. Successful management of TB hinges on pa-
tient-centred care, clear communication and innovative
strategies to convey TB messaging to patients and the
community.

EP-01-106-31 Patient-centred community-
based multidrug-resistant TB care through
community-based volunteers in Yangon,
Myanmar: a mixed methods study

AP Phyo,' S Saw,' KT Soe,' S S Majumdar,2 KS Win,3
MK Thu,4 ST Aung,* '"Ministry of Health and Sports,
Department of Medical Research, Yangon, Myanmar,
2Burnet Institute, Health Security, Melbourne, NSW,
Australia, 3Myanmar Medical Association, MDR-TB Project,
Yangon, Myanmar, 4Ministry of Health and Sports,
Department of Public Health, Nay Pyi Taw, Myanmar.
e-mail: aung.p.phyo37@gmail.com

Background: Myanmar is a high burden multidrug-
resistant tuberculosis (MDR-TB) country with known
hotspots in Yangon. The national TB program has de-
centralized treatment to patient-centered MDR-TB care
model through community-based volunteers (CBVs) in
Yangon since 2014. With the objectives to describe the
treatment outcomes of patient-centered community-
based MDR-TB (CBMDR-TB) care from 2015-16 and
to explore the perspectives of patients receiving care,
this study was done in Yangon in 2017-2018.

Methods: Mixed-methods study involving a retrospec-
tive cohort study using routine programmatic data and
focus group discussions (FGDs) with adult patients re-
ceiving care.

Results: There were 2636 MDR-TB patients enrolled in
Yangon during 2015-2016 of which 81% were provided
patient-centered CBMDR-TB care. The treatment suc-
cess rate (TSR) for 2015 cohort was 80% and 16% died.
For 2016 cohort, 84% was in care and 13% died. Lost to
follow-up (LTFU)was 3% and 2%, respectively. The pa-
tients in the 25-54 year and > 55 year old age groups were
about 2 times and 9 times more likely to have unfavora-
ble outcomes than < 25 year old age group. HIV-positive
patients had a significantly higher risk of unfavorable
outcomes. Through FGDs, 3 main themes emerged; ser-
vices received, services needed by MDR-TB patients,
their perceptions towards the care model. The major-
ity of the patients had positive perspectives towards the
model and valued monetary support most.
Conclusions: CB MDR-TB care by CBVs in Yangon
was perceived majority of the patients positively and
demonstrated good acceptability with high TSR and
low LTFU. Similar treatment outcomes to 2012-14 are
maintained as the care model decentralizes from facil-
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ity based to clinic-based and to home-based care. The
death rate, however, remains high and requires further
investigation. Our study shows low rates of LTFU and
supports continuation of the model in Myanmar. This
should be coupled with future research on effectiveness,
feasibility and cost.

EP-01-108-31 Putting communication

back into tuberculosis care: implementing
an interpersonal communication

and counselling model to strengthen
management of tuberculosis in South Africa

ZL Dlamini," G Jagwer,2 R Matji,2 P Mabota-Rapholo,3
TUniversity Research Co., LLC - South Africa, Clinical and
Diagnostics, Pretoria, South Africa, 2University Research
Co., LLC - South Africa, Management, Pretoria, South
Africa, 3University Research Co., LLC - South Africa,
Strategic Communication, Pretoria, South Africa.

e-mail: zamanid@urc-sa.com

Background and challenges to implementation: Kwa-
Zulu-Natal province records the highest incidences of
tuberculosis (TB), drug-resistant TB (DR-TB) and HIV
in South Africa. The USAID TB South Africa Project de-
veloped and implemented an interpersonal communica-
tion and counselling package to strengthen capacities of
healthcare professionals to support patients to adhere to
treatment in uMkhanyakude district, KwaZulu-Natal.
Intervention or response: The model’s approach in-
cludes training healthcare providers to improve commu-
nication with patients. Training is presented through a
module that favours role-plays. A checklist of 39 com-
munication behaviours, including positive verbal and
non-verbal language, psychosocial and medical assess-
ment, treatment education, discussion of psychosocial
factors that might impact adherence and treatment
goals is included in the module. These behaviours are
used to assess counselling practice and form part of a
peer mentoring approach. After observation of role
plays, feedback is provided.

Results and lessons learnt: A total of 42 healthcare pro-
viders from seven healthcare facilities benefitted from
intensive capacity building and mentoring sessions
over three months. Following training, 52 patients were
counselled by trained care providers during a two-week
period using the checklist. Peer-to-peer observation to
assess the quality of counselling provided to 17 of the 52
patients who consented to the exercise were conducted.
It was found that although patients’ TB and TB treat-
ment knowledge increased and was reinforced during
counselling, medical history was not correctly taken and
there were gaps in discussing, recording psychosocial
factors that may affect adherence and treatment goals.
Conclusions and key recommendations: Peer observa-
tion and mentoring are key to ensuring that treatment
communication and adherence counselling is standard-
ized in areas where TB, DR-TB and HIV burdens are
high and patients’ treatment regimens include many

drugs taken over long periods. It is important to routine-
ly observe counselling sessions to improve practice and
quality of TB care. This also improves patient-health-
care worker relations. consideration should be made to
scale up the intervention.

EP-01-109-31 Adherence to national
tuberculosis guidelines among private
practitioners in Indonesia: preliminary results
from a mystery patient study in Bandung

P Hadisoemarto,’2 N Afifah,' D Fattah,! B Lestari, 2
A Salindri,* P Hill,3 B Alisjahbana, 4 Tuberculosis
Working Group Infectious Disease Research

Center Faculty of Medicine Padjadjaran University
TPadjadjaran University, Tuberculosis Working Group,
Faculty of Medicine, Bandung, Indonesia, 2Padjadjaran
University, Department of Public Health, Faculty of
Medicine, Bandung, Indonesia, 3University of Otago,
Dunedin School of Medicine, Centre for International
Health, Department of Preventive and Social Medicine,
Dunedin, New Zealand, 4Hasan Sadikin Hospital, Internal
Medicine, Bandung, Indonesia.

e-mail: panji.fortuna@unpad.ac.id

Background: Private physicians (PP) have been associat-
ed with a lower quality of tuberculosis care. This study
aimed to evaluate their clinical decisions in managing
pulmonary tuberculosis cases in outpatient settings.
Methods: Observational study using standardized tu-
berculosis patients (SP) posing as unannounced mys-
tery patients. We developed four cases: (A) patient with
classic tuberculosis-associated complaints; (B) case
(A) presenting negative microscopy result; (C) case (A)
presenting positive microscopy result; and (D) case (A)
with recent history of tuberculosis treatment default.
SP presented these cases to randomly selected PP (all
cases) and community health centers (CHC, cases A
and D only) in Bandung and recorded their interactions
on a standardized form. Following the national guide-
line, correct decisions were defined as: (A) referral for
sputum examination, (B) referral for chest x-ray and/
or prescription of antibiotics, (C) prescription of anti-
tuberculosis drugs, and (D) referral for rapid molecular
examination.

Results: We trained and sent 12 mystery patients to 320
general practitioners (GP, success rate/SR 70.9%), 32
internist and pulmonologist (SR 89.1%), and 30 CHC
(SR 100.0%). GP correctly managed 32.1%, 62.3%,
70.7%, and 38.2% of cases A, B, C, and D, respectively.
Specialists correctly managed 18.8%, 55.6%, 66.7%,
and 9.1%, respectively. In comparison, CHC correctly
managed 86.7% and 40.0% of cases A and D. For cases
A and D, the majority of PP requested chest x-ray (GP:
65.7%, specialists: 85.2%, CHC: 6.6%), while request
for sputum examination only was low (GP: 7.4%, spe-
cialists: none, CHC: 85.0%). Further, eight out of six-
teen anti-tuberculosis drugs regimens prescribed by PP
were incorrect.
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Conclusions: The majority of PP did not follow the na-
tional guideline for tuberculosis care. There was a clear
preference for chest X-ray over sputum examination; in-
correct TB drug prescriptions and the use of irrational
antibiotics are of concerns. Re-educating private practi-
tioners on tuberculosis management may be warranted.

EP-02-D7 Finding the “missing” cases:
TB, HIV, hepatitis and depression

EP-02-110-31 Development and validation of
a prediction model for systematic screening
of active tuberculosis among people living
with HIV

C-C Yang,' Y-J Shih," H Ayles,2 P Godfrey-Faussett,3
M Claassens,* H-H Lin," "National Taiwan University,
Institute of Epidemiology and Preventive Medicine,
Taipei, Taiwan, 2London School of Hygiene and Tropical
Medicine, Zambart, Department of Clinical Research,
Lusaka, Zambia, 3London School of Hygiene & Tropical
Medicine, Department of Clinical Research, London,
United Kingdom, 4Stellenbosch University, South Africa,
Desmond Tutu Tuberculosis Centre, Department of
Paediatrics and Child Health, Cape Town, South Africa.
e-mail: r06849005@ntu.edu.tw

Background: WHO recommends that people living
with HIV (PLHIV) should be systematically screened
for tuberculosis (TB)-related symptoms. However, the
low specificity of the screening tool and the substantial
following cost of TB diagnosis cause a heavy burden to
resource-constrained areas. A prediction model for TB
screening among PLHIV was developed and converted
to a scoring system, aiming to provide a simple and less
costly strategy with better performance than the conven-
tional screening strategy based on any TB symptoms.
Methods: The study population was based on a 2010
TB prevalence survey in the Zambia/South Africa Tu-
berculosis and AIDS Reduction (ZAMSTAR) trial. Only
individuals with HIV were included in the analysis. The
dataset was divided into two parts according to partici-
pants’ countries for model development (South Africa)
and external validation (Zambia). The outcome was
prevalent culture-confirmed TB. The potential predic-
tors included TB symptoms, TB risk factors, and previ-
ous TB history. The model was built on multivariable
logistic regression and selected through stepwise back-
ward elimination based on Akaike Information Cri-
terion. A scoring system was then converted from the
model.

Results: The predictors selected in the final model and
the corresponding scores are shown as follows: gen-
der(1), weight loss(1), ever drink(2), current cough(2),
and chest pain(1). In the training dataset, the area un-

der the curve (AUC) of the scoring system was 0.652
(95%CI: 0.602-0.701), which was higher than the per-
formance of any TB symptoms (AUC 0.568, 95%CI:
0.524-0.612, p-value: 0.00009422). The AUC of the scor-
ing system and any TB symptoms in the Zambian data-
set was 0.768 (95%CI: 0.714-0.822) and 0.725 (95%CI:
0.681-0.769) respectively (p-value: 0.1078).
Conclusions: The scoring system for TB screening pre-
sented better performance than any TB symptoms in
the training dataset and showed slightly increased dis-
crimination in the validation dataset. Future cost-effec-
tiveness analysis should be conducted to provide options
with different score cutoffs for resource-constrained set-
tings.

EP-02-111-31 Active screening for hepatitis
C (HCV) among people screened for
tuberculosis (TB) in a high-burden setting

A Hasnain,! S Shah,' S Khowaja,2 U Khan,3 'Indus
Health Network, Global Health Directorate, Karachi,
Pakistan, 2IRD Global, Program Development, Karachi,
Pakistan, 3IRD Global, Infectious Diseases, Dubai, United
Arab Emirates. e-mail: saira.khowaja@ird.global

Background and challenges to implementation: Paki-
stan has the 2nd highest burden of HCV and 4th highest
burden of TB worldwide. Existing health services man-
age both diseases as “vertical programs”.This approach
is not patient-centered and duplicates cost of services in
resource limited settings, hence leaving the health struc-
ture weak and vulnerable to new challenges.
Intervention or response: In January 2019, we piloted
an integrated approach to provide access to rapid HCV
testing at an existing mobile van deployed to screen for
TB utilizing a chest x-ray based algorithm with further
testing by GeneXpert. The van serves a catchment pop-
ulation of 1.5 million people and is linked to TB and
HCV treatment services at a tertiary care center, the In-
dus Hospital (TIH), in Karachi, Pakistan. All patients
with no prior evidence of HCV were screened using
rapid anti-HCV diagnostic kits. Seropositive HCV cases
were referred for reflex HCV PCR testing.

Results and lessons learnt: 1697 patients were screened
for TB and HCV with a mean age of 38 years

(range: 15 -70 years). Most people screened were young
(25%) females (52%). 71 (4%) were presumed to have
TB, 8 (11%) were serologically positive for HCV and 6
(75%) of these were also PCR positive. Only 2 (2.8%)
patients were confirmed to have active TB and HCV
co-infection. Among those non-presumptive for TB,
153 (9.0%) were serologically positive for HCV and 135
(88%) of them were also PCR positive (See Figure 1). All
patients with active disease (PCR positive) were referred
for treatment.

Conclusions and key recommendations: Early results
from screening a sub-population at risk of TB and HCV
show higher rates of seroprevalence and active disease
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indicating a need for more evidence-based research to:
a) develop strategies that integrate TB and HCV services
and;

b) further data on cost-effective approaches in high bur-
den, resource limited settings that can be implemented
at scale.
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[Figure 1 - Results of TB and HCV screening]

EP-02-112-31 Towards ending TB in Africa:
the urgent need for investment in disease
burden measurement

F Mavhunga,' W Nkhoma,2 J Iragena,' M Gasana,’
H Lago,3 'World Health Organization, African

Region (Afro), TUB, Brazzavile, Congo, 2World Health
Organization, African Region (Afro), TUB, Harare,
Zimbabwe, 3World Health Organization, African Region
(Afro), HIV, TB and Hepatitis, Brazzavile, Congo.
e-mail: mavhungaf@who.int

Background and challenges to implementation: One key
target of the End TB Strategy is an 80% reduction in
TB incidence by 2030, compared to 2015. TB prevalence
surveys (TBPS) provide a good measure of TB disease
burden, but many countries in the African region rely
on estimates computed and published by WHO. There’s
however been progress; 11 African countries have com-
pleted their TBPS, and an additional 5 are at various
stages of implementation. Key lessons learnt from these
surveys are being utilised to catalyse the TB response in
the countries; and can inform disease burden measure-
ment in other countries and scale up of the regional TB
response.

Intervention or response: We reviewed the overall region-
al progress and conducted a geo-mapping of the surveys
that have been conducted, highlighting how the preva-
lence compared to previous WHO estimates, with a view
to exploring opportunities for applying the results ob-
tained from these surveys to the rest of the region.
Results and lessons learnt: Eleven countries in the Af-
rican region have conducted TBPS since 2010, while 5
are underway. Of the 11 surveys, 7 (64%) (2 statistically

significant) found point prevalence higher than previous
WHO estimates, while the rest (36 %) found lower prev-
alence (1 statistically significant). There’s no obvious
discernible pattern to reliably extrapolate the findings to
other countries. The majority of the surveys are in East
and Southern African countries, with limited coverage
in West and Central Africa, where 13 countries met at
least one criterion for justifying prevalence surveys (see
map).

Conclusions and key recommendations: Conclusions:
TBPS are revealing the magnitude of Africa’s TB bur-
den, with the point prevalence generally higher than pre-
vious WHO estimates. There is however paucity of pre-
cise disease burden data in some sub-regions. Achieving
the End TB Strategy targets requires better estimates of
disease burden in the region as a whole; there is therefore
need for urgent investment in TB burden measurement
in Africa.

[Coverage of TB prevalence surveys and findings in
WHO Africa Region countries since 2010]

EP-02-113-31 The effect of age and sex on
tuberculosis case notification rates in South
Africa, 2004-2016

M Osman,' K Du Preez,' JA Seddon,'2 R Dunbar,’

A Welte,3 AC Hesseling,! P Naidoo,# 'Stellenbosch
University, Desmond Tutu TB Centre, Department of
Paediatrics and Child Health, Cape Town, South Africa,
2Imperial College London, Department of Paediatrics,
London, United Kingdom, 3Stellenbosch University,
SACEMA, Stellenbosch, South Africa, 4Bill and Melinda
Gates Foundation, TB Program, Seattle, WA, United States
of America. e-mail: muhammadbinyusuf@gmail.com

Background: Globally, 64% of incident tuberculosis
(TB) is estimated to occur in males, consistent with
prevalence surveys which have suggested that men are
more affected by TB than women. In South Africa, the
high prevalence of HIV and the high risk of TB among
the HIV-infected populations raise concerns about the
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emerging burden of TB disease particularly in young
women. We describe the burden of routinely reported
TB by age and sex.

Methods: This a retrospective analysis of the South
African TB treatment cohort using data from the drug-
susceptible electronic TB register for 2004-2016 and
the Thembisa model for population denominators. We
described the total number of TB patients, the ratio of
males-to-females and the case notification rates (CNRs)
as the number of notified TB patients per age and sex
specific populations for each year.

Results: Between 1 January 2004 and 31 December 2016,
4,479,164 newly registered TB patients were recorded
in the national electronic TB register, with an overall
male:female ratio of 1.2. The male:female ratio declines
from birth and is less than 1 between 10 and 29 years
of age, reflecting the increased burden in females. The
male:female ratio increases thereafter and peaks at 2
(between 50 and 55 years). The CNR increases in chil-
dren from birth to 1 years of age and appears slightly
higher in males and then declines through childhood.
Female CNRs start increasing from 10 years of age, ear-
lier than males, and peak (1,205/100,000) 10 years before
the male peak (1,712/100,000).
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Conclusions: In South Africa although the overall bur-
den of TB is greater in males than females, from adoles-
cents to early adulthood the burden of disease is more
significant in females. We have also identified an earlier
increase and peak in female TB CNRs, possibly driven
by high rates of HIV-infection in this group.

EP-02-114-31 A prospective mass tuberculosis
screening evaluation of 89,704 diabetic
patients in Jiangsu Province, China

Q Liu,"2 N You," P Lu,' L Zhu," W Lu," 'Center for
Disease Control and Prevention of Jiangsu Province,
Department of Chronic Communicable Disease, Nanjing,
China, 2Nanjing Medical University, Department of
Epidemiology, Nanjing, China. e-mail: liugiaonjmu@163.
com

Background: China has amongst the highest rates of tu-
berculosis and diabetes globally. Despite this, the preva-
lence and clinical characteristics of tuberculosis in dia-
betes patients remains poorly-characterized in China.
Methods: In 2017, the National Basic Public Health
Service Diabetes Patients Physical Examination Project
was conducted in 38 township community health service
centers in Jiangsu Province, China. Physical examina-
tions were conducted and included fasting blood glu-
cose, liver and kidney function, chest radiographic ex-
aminations, lifestyle, among others.

We then linked the electronic diabetes system with the
Tuberculosis Management Information System to link
active tuberculosis patients.

Our main study outcome was prevalent tuberculosis, de-
fined as tuberculosis diagnosed within 8 months of the
physical examination.

Results: In this survey, 89,704 diabetes patients were en-
rolled in this study. Mean age was 65 years (SD, £9.8)
and 34,463 (38.4%) were male.160 tuberculosis patients
were diagnosed (prevalence, 178.4/100000). Mean fast-
ing blood glucose was 8.12 in all patients and 8.86 in
diabetes-tuberculosis patients. On multivariate analysis,
female (aOR 0.45, 95% CI 0.31-0.642), quiting smoking
(aOR, 3.76, 95% CI 2.05-6.94), and body mass index
>24 (aOR, 0.58, 95% CI 0.42-0.81) were statistically as-
sociated with prevalent tuberculosis. Age and fasting
glucose levels was not associated with disease.
Conclusions: We demonstrated the feasibility of a large
provincial-wide tuberculosis screening program among
almost 90 thousand diabetic patients. The prevalence of
tuberculosis among diabetes patients was 2-fold higher
than the general population in our province suggesting
the need for active tuberculosis screening.
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EP-02-115-31 Improving reporting rates of
TB diagnostic and treatment units in the
National HMIS Reporting System

P Tumwesigye,'2 T Kiyemba,' T Nsubuga-Nyombi,3
A Nkolo,4 "University Research Co. LLC- USAID Defeat
TB Project, Monitoring, Evaluation & Learning, Kampala,
Uganda, 2National TB and Leprosy Program, Ministry

of Health, Monitoring & Evalution, Kampala, Uganda,
3University Research Co. LLC- USAID Defeat TB Project,
Quality Improvement, Kampala, Uganda, 4University
Research Co. LLC- USAID Defeat TB Project, Project Lead,
Kampala, Uganda. e-mail: tkiyemba@urc-chs.com

Background and challenges to implementation: In Oc-
tober 2017, the USAID Defeat TB Project started to
strengthen TB care service delivery in Uganda with em-
phasis on the capital, Kampala, Wakiso and Mukono.
This mandate includes improving reporting on TB care
services. The average report submission rate was 75 % for
all three districts for the July-September 2017 reporting
period. This was attributed to limited attention given to
quarterly reporting in the DHIS2 platform since District
& TB Leprosy Supervisors (DTLS) focused, compiled
and reported independent reports to the National TB
and Leprosy Program; leading to lower reporting rates
in the national DHIS2 platform. DHIS2 is the official
Ministry of Health reporting platform.
Intervention or response: To close this gap, the pro-
ject worked with the National TB & Leprosy Program
(NTLP) to change the reporting channel from a DTLS
reporting system which fostered a single submitted dis-
trict report to web-based electronic system (DHIS2.)
that required individual TB Diagnostic and Treatment
Units (DTU) to report. The project supported the DTLS
and Health Sub-District TB focal persons to train TB fo-
cal persons at each DTU to report into DHIS2. District
TB performance review meetings were held to further
enhance data cleaning and entry skills.
Results and lessons learnt: By September 2018, there
was a 23% increase (from 75% to 97%) in submission
of reports as shown below.

July - Sept 2017 July - Sept 2018

Expected Actual Actual

Name Reports Reports Percent Reports Percent
Kampala District Il 45 63% 67 94%
Mukono District 26 24 92% 26 100%
Wakiso District 82 65 79% 80 98%
134 (2,220 o 173 (2,841 o
Total 178 notified) 75% notified) 97%

[Report Submission Rates for Kampala, Wakiso and
Mukono Districts]

Conclusions and key recommendations: Focus on a sin-
gle reporting system coupled activities directed towards
improving health worker knowledge for TB data compi-
lation plus regular data review improves report submis-
sion rates. It is also critical to adopt a single national re-
porting system for the best system strengthening results.

EP-02-116-31 Innovative approach to TB case
finding in Muslim communities in northern
Nigeria: the experience of “Uwargida”
(Housewife) Community TB Care Initiative

AADb Dikko," U Sani,2 A Habibu,3 BM Yakasai, B Nsa,?
| Aliyu,5> U Emperor,6 'TKNCV Challenge TB, Programmes,
Kano, Nigeria, 2KNCV Challenge TB, Programmes, Abuja,
Nigeria, 3KNCV-Challenge TB, Programmes, Kano, Nigeria,
4Ministry Of Women Affairs and Social Development,
Social Development, Kano, Nigeria, 5Kano State Ministry
of Health Tuberculosis and Leprosy Control Programme,
Public Health and Disease Control, Kano, Nigeria,
6National Tuberculosis and Leprosy Control Programme,
Public Health and Disease Control, Abuja, Nigeria.

e-mail: abdurrazag.dikko@kncvtbc.org

Background and challenges to implementation: TB
treatment coverage in Nigeria has remained at 24% with
an estimated incidence of 219/100,000 population (2018
Global TB report). The intervention is aimed at improv-
ing TB case finding and treatment adherence in Hausa
Fulani predominantly Muslim communities in northern
Nigerian.

Intervention or response: The Uwargida community TB
care initiative adopted a household approach by em-
powering a senior house wife in a polygamous home
to identify and refer those family members, neighbors
and friends who are found to have presumptive TB to
a DOTS center. One hundred housewives from one
hundred communities were selected through commu-
nity-based organization (CBOs) in 5 local government
areas in Kano state. These women were provided with
skills and knowledge on identification of presumptive
TB, appropriate referral and treatment support for TB
patient in the community to ensure adherence. Courier
services were engaged to transport sputum specimen
from DOTS clinics to designated GeneXpert laborato-
ries. National community TB recording and reporting
tools were used by the housewives to document pre-
sumptive TB referred. Hijab outfits were provided to the
housewives for recognition and acceptance in families
and neighborhood within the communities. Advocacy
and community sensitization were made to traditional
and community leaders and officials of the Ministry for
Women Affairs.

Results and lessons learnt: From July 2018 to March 219
a total of 13,235 presumptive TB cases were identified by
the housewives and appropriately referred to the DOTS
Centres in their communities. 8549 (64%) were tested
and 294 new TB cases were detected and commenced on
appropriate TB treatment. This contributed an increase
of 11% in total TB cases detected in the LGAs.
Conclusions and key recommendations: Household
units can be effectively and efficiently utilized to improve
TB case finding in traditional Muslim communities in
Northern Nigeria. The intervention can likely be effec-
tively implemented in other traditional Muslim commu-
nities of Sub-saharan countries.



S164

E-Poster sessions, Thursday, 31 October

EP-02-117-31 Engaging private practitioners
for early HIV screening and treatment
initiation of tuberculosis (TB) patients in
Mumbai, Maharashtra

J Thakker,' S Gupta,' V Jondhale,” AA Sayyed,?2

P Mahesh,3 R Gandhi," A Hegde,! R Chopra,' P
Koiri,’ S Vijayan,! TPATH, Global Health, Mumbai, India,
2Maharshtra Janavikas Kendra, Public Health, Mumbai,
India, 3Alert India, Public Health -TB, Mumbai, India.
e-mail: jthakker@path.org

Background and challenges to implementation: India
with estimated 2.8 million TB patients, has documented
87,000 HIV co-infected cases of which 12,000 (14%)
died. Although there is a policy on 100% screening of
TB patients for HIV, there is lack of documentation of
the patients in private sector. During 2014-17, PATH im-
plemented a Private Provider Interface Agency (PPIA)
model which notified >65,000 TB patients by engag-
ing private healthcare providers in Mumbai. As a pilot,
within this project in 2016, private providers were sen-
sitized to screen TB patients for HIV and refer them to
public sector for confirmation of diagnosis and further
continuum of care.

Intervention or response: All TB patients notified by
private providers in engaged facilities were screened
for HIV at private laboratories through a reimburse-
ment model between the laboratories and subcontracted
CBO. A dedicated cadre of Link Counsellors (LCs) sup-
ported the patients in care cascade to ensure linkages for
treatment initiation and retention. Public sector provid-
ers were trained to fast track TB patients for HIV con-
firmation and treatment. Thus, if TB patient is screened
HIV reactive, the LCs facilitates confirmation of diag-
nosis at the ICTC and same day treatment initiation at
ART centers.

Results and lessons learnt: Out of 12,535 TB patients
notified from 135 private facilities, 9,098 (75%) were
screened for HIV. Of these, 262 were TB-HIV co-in-
fected patients (2.9% HIV positivity). 79 (30%) were
already on ARV treatment; and of the 183 newly diag-
nosed patients, 157 (85%) were confirmed for HIV and
147 (94%) were linked to ART centres. The average time
taken for linkage to the public sector ICTC was 5 days
and 7-14 days for treatment initiation.

Conclusions and key recommendations: The interven-
tion demonstrated early HIV screening of TB patients in
private sector and linkage public sector for timely treat-
ment and provided a platform to engage with the gov-
ernment for scaling up HIV case finding in high-burden
TB districts.

EP-02-118-31 Reducing TB burden

among women through gender-sensitive
programming

S Muhib," AB Zahirzai," MK Seddiq,2 N Ahmadzada,?
'ACREOD, TB, Kabul, Afghanistan, 2NTP, TB, Kabul,
Afghanistan. e-mail: acreod@gmail.com

Background and challenges to implementation: Women
carry higher (57%) burden of TB then men in Afghani-
stan whilst socio-culturalThe TB REACH initiatives
funded a project that focused on engaging school age
girls in TB screening to respond women/girls’ challenges
in access to TB care services in remote high TB bur-
dened villages.

Intervention or response: The intervention began in
coordination/consultation with governmental secto-
rial departments, community leaders and girls’ schools
in-charges and training of 650 school-aged girls. The
schoolgirls conducted the screening in 60 TB high bur-
dened villages in Kabul province, and they linked pre-
sumptive TB patients to MobileTB services for chest
X-ray, sputum collection and ultimately GeneXpert test.
Moreover, Imams of mosques were continuously en-
gaged in sharing TB messages to Jummah prayer wor-
shipers in the respective villages.

Results and lessons learnt: During Oct 17-Dec 2018,
182,404 women in villages were screened by schoolgitls.
13,722 presumptive TB patients were identified and
12,640 referred. 68% (8,555) of the referred attended
mobile TB services and 59% (5,007) of them were con-
firmed presumptive, who re-screened by medical doctor.
79 % (3,973) of women/gitls consented to have a chest
X-ray and 54% (2,719) were able to provide sputum
samples for GeneXpert test that resulted in the diag-
nosis of 188 bacteriologically confirmed, 168 clinically
confirmed and in total 356 all forms TB. The interven-
tion reduced restrictions for women in accessing TB ser-
vices due to involvement of the religious scholars and
community leaders as part of the project implementer,
female staff as service provider, having services closer to
their residential areas. However, 32% of women, who
were referred to mobile TB team, didn’t attend the ser-
vices, possibly due to stigma attached to TB, physical
conditions or managing housework.

Conclusions and key recommendations: In Afghanistan,
women are one of TB key affected population. Women
gender specific interventions enable TB program to fur-
ther reach women with TB.



S165

E-Poster sessions, Thursday, 31 October

EP-02-119-31 Overcoming the challenges of
electronic TB data entry in internet network
constrained areas using e-TB Manager
Offline Mobile Application

H Akande,! A Adeoti," O Chijioke-Akaniro,2 B Tifase,’
A Lawanson,3 B Assefa,4 P Suarez,5 "Management
Sciences for Health, Health Program Group, Abuja,

Nigeria, 2National Tuberculosis & Leprosy Control Program,
Monitoring & Evaluation, Abuja, Nigeria, 3National
Tuberculosis & Leprosy Control Program, Programs, Abuija,
Nigeria, 4Management Sciences for Health, Health Program
Group, Addis Ababa, Ethiopia, >Management Sciences

for Health, Health Program Group, Arlington, VA, United
States of America. e-mail: hakande@msh.org

Background and challenges to implementation: In 2016,
an electronic management information system for TB
cases, called e-TB Manager, was launched in Nigeria.
DOTS officers in high-burden facilities and TB local su-
pervisors (TBLS) managed TB cases from presumptive
to confirmed and until completion of treatment on the
tablet provided. Using the web portal requires stable in-
ternet, users in internet network-constraint areas found
it difficult to enter and manage cases on the system due
to unstable internet connection, which resulted in the
delay of timeliness uploaded data.

Intervention or response: USAID-funded Challenge TB
(CTB) project supported the development of the e-TB
manager offline mobile android application after con-
sultation with NTP and other stakeholders. This ap-
plication enables users to enter case data and manage
them without internet connection. Once connected to
internet, the data will be synchronize to the server. The
goal of this effort is to optimize the use of electronic TB
case management, address internet issues in network-
constrained areas, and ultimately eliminate the use of
paper-based TB registers for case management and re-
porting.

CTB conducted training for TBLS in fourteen CTB
states between May - August 2018.While NTP con-
ducted the remaining sixteen states and the capital city
to complete the training of 370 DOTS officers and 774
TBLS across the country.

Results and lessons learnt: Offline mobile data entry
accounts for 8.1% of the total upload at baseline (Feb-
ruary 2018) compared to 56.8% at end line (December
2018) (Figure 1).

(T

[Comparison of new TB case data entry on Web portal

and Offline mode mobile app.]

In September and December 2018, cases uploaded
through offline mode surpassed cases uploaded through
the web portal.

Conclusions and key recommendations: e-TB offline
mobile implementation in Nigeria helped strengthen
TB case data entry in internet network-constraint areas.
Stakeholders should leverage this application to opti-
mize electronic TB case management in areas with un-
stable or no internet network across the country.

EP-03-C12 Fighting back: keeping the
tobacco industry at bay

EP-03-120-31 Cigarette industry and bidi-
related myths: a case study from Sri Lanka

S Kandeepan,' MN Perera,'2 H Wijesooriya,' C Perera,’
S Lakmal,’3 | Fernando, '3 P Dineshkumar,'4

M Rajasuriya, > 'Faculty of Medicine, University of
Colombo, Centre for Combating Tobacco, Colombo, Sri
Lanka, 2Faculty of Medicine, University of Kelaniya, Public
Health, Kelaniya, Sri Lanka, 3Alcohol and Drug Information
Centre (ADIC), Strategic Intervention Programme,
Colombo, Sri Lanka, 4Alcohol and Drug Information Centre
(ADIC), North and East Programme, Colombo, Sri Lanka,
SFaculty of Medicine, University of Colombo, Psychiatry,
Colombo, Sri Lanka. e-mail: sathuri92@gmail.com

Background: Ceylon Tobacco Company (CTC), a sub-
sidiary of British American Tobacco, owns 99% of the
cigarette market in Sri Lanka. Further, CTC is directly
involved in the complete production process of ciga-
rettes: tobacco cultivation, cigarette manufacturing and
distribution to retailers. Globally tobacco industry is
known to use false arguments to protect their business.
This study aimed to explore “the beedi issue” highlight-
ed in public information domains and its potential as-
sociation with the cigarette industry.

Methods: Investigative research techniques were used.
Publications in the TobaccoUnmasked website, docu-
ments from the Truth Tobacco Documents library relat-
ed to Sri Lanka, and local media reports that mentioned
‘beedi’ were analysed using a mixed inductive-deductive
thematic analysis method.

Results: Twenty seven articles and documents were iden-
tified from 1983, highlighting a range of beedi related
issues against increasing cigarette tax. All were based on
either an unreviewed ‘survey report’ or an ‘expert opin-
ion’. The main stated argument was the alleged diver-
sion of consumers to beedi due to increase of cigarette
tax, an assumption not supported by scientific evidence.
Minister of Finance used the same argument to oppose
the ban on single stick cigarettes sales in 2018. Beedi use
has been constantly low during the past two decades
according to national statistics and scientific research.
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CTC annual reports published their own research that
reported exponentially high proportional beedi use
rates (around 40%) among smokers compared to con-
temporarily published scientific research (< 8%). Media
reports quoted beedi rates given by CTC supporting the
argument against cigarette tax increase.

Conclusions: Cigarette industry in Sri Lanka has been
involved in propagating myths related to beedi, mislead-
ing successive governments and the public for the past
35 years, negatively influencing tobacco control policies
and actions.

EP-03-121-31 Performance of FTND in
assessing dependence among tobacco
users in Indian settings

P Jena,’ S Das,? 'Kiit Deemed to be University, School of
Public Health, Bhubaneswar, India, 2Central Institute of
Psychiatry, Nursing, Ranchi, India.

e-mail: drpratapjena@gmail.com

Background: Two important components of Fagerstrom
test for Nicotine Dependence (FTND) i.e. cigarette per
day (CPD)use, and time to first cigarette (TTFC) are
less reliable in Indian settings considering lower average
CPD and simultaneous use of myriad variety of tobacco
products. In this context this study explores the perfor-
mance of FTND in Indian settings.

Methods: A cross sectional survey was carried out in
Cuttack District using a adapted and composite tool of
Global Adult Tobacco Survey, FTND Scale and interna-
tional Classification of Disease (ICD) 10th edition clini-
cal criteria. Both dependence measures were compared
with its outcome measures like quit intention and quit
attempt. Only exclusive cigarette users were considered
for analysis. A ROC curve was plotted to identify best
cut off points for FTND score in correctly identifying
tobacco dependence as identified by ICD-10 criteria.
Results: The burden of moderate to high nicotine de-
pendence (FTND score>5) was 32.3% and tobacco de-
pendence was 35.7%. The concordance between them
was 73.5%. In cigarette-only use setting, moderate to
high dependence was explained 33.5% of no quit attempt
(p=.124) and 14.5% of no quit intention (p=.029). ICD-
10 dependence criteria could significantly differentiate
between no quit intention and definite quit intention as
well as between quit attempt and no quit attempt. The
ROC-curve analysis suggested the FTND score of 3 can
have sensitive of 91.5% and specificity of 87.5% in iden-
tifying clinical tobacco dependence.

Conclusions: The study suggest lowering of FTND
criteria to categorize dependence level in India setting
which may be attributed to the lower mean CPD use in
Indian context. However considering increase in CPD
use from 2009 to 2016 as indicated in GATS surveys, the
result may be interpreted with caution. Further study is
required to validate FNTD in Indian context.

EP-03-122-31 Capacity building in generating
greater media attention on tobacco control:
current trends in tobacco-related media
coverage in Bangladesh

AK Azad,” M Hossein,! "PROGGA, Tobacco Control
Program, Dhaka, Bangladesh.
e-mail: azad.bd1971@yahoo.com

Background and challenges to implementation: Tradi-
tional media outlets in Bangladesh play vital roles in
raising mass awareness and influencing policymakers
on different issues. But, tobacco control issues are yet
to get ample media attention despite 1,26000 tobacco-
related deaths annually. On this predicament, PROGGA
initiated its earned media initiative in 2010 to develop
stronger media support-base through capacity build-
ing of journalists on important tobacco control policies
including tobacco control legislation and tobacco taxa-
tion. It trained over 350 journalists working nationwide
in different media outlets. The trained journalists are
followed up regularly to focus tobacco control related
media pieces on their respective media. Consequently,
training with regular follow-ups has had a significant
impact on tobacco control issue and media coverage in-
crease supporting ongoing tobacco control advocacies
in Bangladesh. The study demonstrates impacts of ca-
pacity building initiative in generating greater media at-
tention on tobacco control issues based on media moni-
toring information and analysis.

Intervention or response: A comparative analysis of
media coverage on tobacco control issues for a week
(29 May to 4 June) marking World No Tobacco Day of
2011,2012,2013,2014, 2015, 2016 and 2017 is compared
to find the impact of capacity building and regular fol-
low up with trainees.

Results and lessons learnt: The study witnesses a mas-
sive change in number of media pieces on tobacco con-
trol issues over the years - it was 330 in 2011 and reached
to a ceiling of 1746 in 2017. Remarkably, the media
pieces dealt in various issues related to advocacy prior-
ity (i.e. tobacco control legislation and taxation). The
trend continues. The figure shows upsurges in number
of reports, features/ articles, editorial etc. in 2017 com-
pared to 2011.

Conclusions and key recommendations: In spite of vari-
ous constraints, PROGGA’s earned media initiative has
resulted in considerable impact on generating greater
media attention for important tobacco control advocacy
in Bangladesh.
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EP-03-123-31 Mobilising organised media
support for tobacco control policy advocacy
in Bangladesh

MS Alam,! A Zubair,2 "PROGGA, Tobacco Control
Program, Dhaka, Bangladesh, 2PROGGA, Tobacco Control
and other Programs, Dhaka, Bangladesh.

e-mail: shahed.progga@gmail.com

Background and challenges to implementation: Tobac-
co control was traditionally marginalized in Bangladesh
society. The trend reversed recently due to emergence
of organized Journalists’ platform called ‘Anti-Tobacco
Media Alliance’ (ATMA). The Alliance got over 350
journalists from print, electronic and broadcast media
- involved in both reporting tobacco control issues and
advocating for stronger tobacco control policies. The
present illustration shares how an organized media sup-
port played a vital role in tobacco control policy advo-
cacy in Bangladesh particularly for law amendment and
tobacco taxation.

Intervention or response: PROGGA facilitates ATMA
members - representing major media outlets- through
series of trainings on tobacco control issues. The trained
journalists felt necessity of an organized platform that
created the Alliance. PROGGA, the ATMA secretari-
at, continued its interactions with member journalists
round the year to make it an integral part of the main-
stream tobacco control movement in Bangladesh.
Results and lessons learnt: ATMA has become one of
the key drivers in stronger tobacco control legislation
formulation processes. Whenever the process experi-
enced barriers at different stages, the Alliance of the
journalists has always appeared as an organized force
in fighting those barriers. Besides, reporting in respec-
tive media, the journalists as a group organized different
events to draw attention of policymakers and public on
the need for moving the process of stronger tobacco con-
trol law forward. Similarly, for increasing tobacco taxes,
the Alliance has been very vocal particularly before and
after announcement of national budget. Finally, all the
ATMA activities for stronger tobacco control legislation
and demand for higher tobacco taxation received lots of
media attention and substantial policy buy-in.
Conclusions and key recommendations: The earned
media environment created by Anti-Tobacco Media Al-
liance contributed significantly in advancement of to-
bacco control advocacy in Bangladesh.

EP-03-126-31 How multinational tobacco
companies are targeting school children in
Africa

L Sessou,' B Sim-Yassah,2 C Ayong, "African Tobacco
Control Alliance, Communications, Lome, Togo, 2African
Tobacco Control Alliance, Programs, Lome, Togo.
e-mail: sessou@atca-africa.org

Background and challenges to implementation: In Af-
rica, multinational tobacco companies are aggressively
engaged in marketing their deadly products with a view
to increase consumption and profits at a time when sale
of these products is decreasing in developed countries.
Vulnerable groups like children are being systematically
targeted to create a new generation of young smokers
who could eventually replace those lost in rich countries
and those who die due to tobacco-related conditions.
Intervention or response: Civil society organisations in
eight African countries conducted a study to understand
the marketing practices of BAT, PMI and other tobac-
co companies around primary and secondary schools.
These countries were Benin, Burkina Faso, Cameroon,
Madagascar, Nigeria, Sierra Leone, Uganda, and Zam-
bia. Interviewing and observational techniques were
used to collect data. It also included high-quality picto-
rial evidence of tobacco industry activities around the
schools.

Results and lessons learnt: The study reveals that tobac-
co multinational tobacco companies are using five main
strategies to target African children, namely:

e High density of cigarette sale outlets around schools
e Sale of single cigarettes

e Sale of flavoured cigarettes

e Advertising and promotion

e Non-compliance with existing laws

In Zambia, for example, it was found that there were
672 tobacco sale outlets around the 30 schools surveyed.
In Madagascar, 297 tobacco sale outlets were found
around the 20 schools surveyed.

Conclusions and key recommendations: Africa is likely
to become the epicentre of the tobacco epidemic in the
not-too-distant future if the tobacco industry is not con-
tained in its attempts to make Africa its next frontier.
There is an urgent need for governments in Africa to
domesticate the WHO FCTC by adopting and imple-
menting comprehensive tobacco control policies aimed
at protecting its populations and especially vulnerable
groups like children.
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EP-03-127-31 Assuring sustainability of
funding for tobacco control by using
taxation is possible: an example from Chad
D Elhadj Adam,! N Mbairo,2 S Yaya,3 'The Union,
Tobacco Control, Ndjamena, Chad, 2Ministry of Health,
Tobacco Control, Ndjamena, Chad, 3Chadian Consumers
Association, Tobacco Control, Ndjamena, Chad.

e-mail: dadam@theunion.org

Background and challenges to implementation: Many
African developing countries are facing several challeng-
es for implementating the FCTC. Lack of internal fund-
ing is one of principle challenges. Chad has done sig-
nificant progress in the implementation of the FCTC but
since the adoption of FCTC in 2006, tobacco control ac-
tivities has been funded more by partners. Sustainability
of funding is the challenge of this country who engaged
to faithing tobbacco during the 6 last years. Different
strategies and actions for internal funding have been
used and started to produce interesting results.
Intervention or response: Raising taxes on tobacco, one
action of MPower of the WHO has triple main benefits:
1) to reduce consumption of tobacco and tobacco-relat-
ed burden of disease and deats, and

2) to raise revenue for the state budget

3) to provids internal funding for tobacco control activi-
ties.

Two studies on funding tobacco control by using taxa-
tion have been done. The data collected strengthened
capacity building of the staff of Ministry of Health,
Finance, civil society and parliamentarians on taxation
and on advocacy for using taxation for funding tobacco
control.

Each of the steakeolders including government used the-
ses evidences in their advocacy, lobby for a common goal
of introducing a tax dedicated to tobacco control and
others deseases.

Results and lessons learnt: As results, the Parliament has
adopted in the national Budget of 2019, a specific tax
of 100 XAF (0,17usd) per cigarette pack dedicated to
the Health (30% to tobacco control and 70% for NCDs
HIV, and Health coverage).

Conclusions and key recommendations: The new spe-
cific tax increased the price of cigarett pack for 18% and
offer a sustainability funding to tobacco control and
other diseases. This successful achievement of Chad is
an excellent example for African countries for assuring
the sustainability funding of tobacco control.

It is also, a good example of collaboration between Gov-
ernment, experts, parliament and civil society.

EP-03-128-31 Tobacco use among patients
suffering from non-communicable diseases:
results from two districts of Punjab

G Bhatt,' S Goel,2 N Kaur,3 'PGIMER, School of Public
Health, Chandigarh, India, 2Postgraduate Institute of
Medical Education and Research (PGIMER), Community
Medicine and School of Public Health, Chandigarh,
India, 3Goverment of Punjab, Health and Family Welfare,
Chandigarh, India. e-mail: garimabhatt.90@gmail.com

Background: Tobacco use is a major preventable and
modifiable behavioural risk factor for Non Communica-
ble Diseases (NCDs), leading to around 7 million deaths
worldwide. The objective of this study was to assess to-
bacco use among patients suffering from non communi-
cable diseases attending NCD clinic in two districts of
Punjab.

Methods: It was a cross sectional study conducted be-
tween May to September 2018 in SAS Nagar and Fate-
hgarh districts of Punjab. The adult patients, aged 30
years and above, suffering from any NCD (Diabetes,
Cardiovascular diseases, Stroke, Cancer, Chronic Res-
piratory Diseases, Hypertension) and attending NCD
clinics at district level were enrolled. Using p =50% and
d=3%, a resultant sample size of 1068 was calculated.
Thereafter, these patients were administered pre tested
questionnaire by the researcher to assess tobacco use af-
ter obtaining their informed consent.

Results: So far, data for 837 participants has been ana-
lyzed of which 29.03 % have diabetes, 41.81% have hy-
pertension, 2.86% have COPD, 0.95 % reported CVD
and 23.6% had both Diabetes as well as Hypertension.
Of these, 9.8% Diabetics, 10.2% Hypertensives, 91.6%
COPD, 25% CVD and 3.03 % of (Diabetics + Hyper-
tensives) are reported tobacco users.

Conclusions: These NCD patients who are tobacco us-
ers as well provide an opportunity to the health care
providers at NCD clinic to impart a tobacco cessation
intervention which will help them quit. The tobacco ces-
sation services should be an integral part of duties of a
health care provider at NCD clinics.
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EP-03-129-31 Evolution of tobacco and
marihuana consumption during pregnancy
in low SES populations in Uruguay

R Magri," MF Fleming,2 E Ostrander,3 A Baldwin,4

N Hayes,> M Martinez,¢ P Cabral,” 'Universidad de la
Republica de Uruguay, Obstetrics, Montevideo, Uruguay,
2Northwestern University, Family Medicine, Chicago,

IL, United States of America, 3Northwestern University,
Feinberg School, Chicago, IL, United States of America,
4USDTL, Research, Chicago, IL, United States of America,
SNorthwestern University, Psychology, Chicago, IL, United
States of America, 8Universidad de la Republica de
Uruguay, Facultad de Odontologia, Montevideo, Uruguay,
7Universidad de la Republica de Uruguay, School of
Sciencies, Montevideo, Uruguay.

e-mail: magri.raquel@gmail.com

Background: Tobacco and marijuana used during preg-
nancy act negatively on the mother and the fetus. Tobac-
co is the second most consumed substance in Uruguay.
28.1% of women of childbearing age in the general pop-
ulation smoke tobacco and 6.4% use marijuana.

Since the Marijuana law 2013, the state regulates its
market, production and marketing, although the cam-
paigns and measures have highlighted the risk associ-
ated with the use of both.

In Montevideo, tobacco consumption in pregnant wom-
en of low and middle income has been studied with sur-
veys and biomarkers. The results showed a tobacco con-
sumption between 41.3% in 2005, 30.8% in 2007, 38.8
*in 2009 and 1.5% of marijuana consumption in 2005,
1.4% in 2009 and 0.4% in 2011.

Methods: In our current study during 2017, 233 women
with similar SES ( low and middle) were interviewed
in a public hospital after giving birth and were asked
about tobacco and marihuana use during pregnancy
and about preventive education provided by their health
care providers.

Results: The results showed that 10.7% of those moth-
ers continued smoking tobacco daily and 6.3% smoked
marijuana during pregnancy. Although tobacco de-
creased consumption, marijuana raised it.Surprisingly,
only 27.9% of these women reported receiving educa-
tion about substance use prevention during their ante-
natal visits.

Conclusions: There seems to be an information gap pro-
vided to vulnerable populations, such as pregnant wom-
en. These preliminary findings suggest that tobacco and
marijuana use continues to be a serious public health
problem in Uruguay despite the greater focus on cam-
paigns and should be enhanced on vulnerable popula-
tions and at education schools such as Medical, Social,
Dental, Nursing and others at different levels.

EP-04-D6 TB epidemiology and
prevention interventions

EP-04-130-31 High prevalence of multidrug-
resistant tuberculosis among household
contacts in a high TB-burden setting

S Ahmed,' P Khan,2 Z Ali,* S Adnan,3 J Singh,3

U Khan,2 'Interactive Research and Development (IRD),
endTB, Karachi, Pakistan, 2Interactive Research and
Development (IRD), Global, endTB, Karachi, Pakistan,
3Indus Health Network (IHN), Global Health Directorate
(GHD), Karachi, Pakistan. e-mail: saman.ahmed@ird.global

Background: Household contact investigation of mul-
tidrug-resistant tuberculosis (MDR-TB) patients is an
integral component of MDR-TB care. However, in Pa-
kistan poor literacy rate, lack of accessible TB screen-
ing facilities, and social stigma, as well as health system
deficits act as barriers to the scale up of contact inves-
tigation.

We present the findings of contact investigation under-
taken as part of routine programmatic implementation
in Pakistan.

Methods: We collected contact screening data of 329
patients with MDR-TB (index patients) initiated on
treatment with Bedaquiline or Delamanid containing
regimens at 3 MDR-TB treatment sites in Pakistan from
May 2016 to Sep 2018. All members living within the
same residential boundary wall as the index patient
were defined as contacts. Screening included an initial
verbal symptom screen, followed by further evaluation
through lab investigations.

Results: Of the 329 MDR-TB index patients started on
Bedaquiline- or Delamanid-containing regimens during
the study period, contact registry was completed for 324
(98.4%) individuals. 1911 contacts were registered, me-
dian number of contacts per index of 5 (IQR=6). Of
these, 1734 (90.7%) were screened (see Figure 1: House-
hold contact screening flow).

20 contacts were diagnosed with MDR-TB disease, of
whom 18 (90%) were microbiologically confirmed with
a full drug-resistance (DR) profile. All 18 contacts were
found to have the same DR profile as the index patient.
The overall estimated prevalence of MDR-TB disease
was 1153 per 100,000 population screened.
Conclusions: Prevalence of MDR-TB disease in con-
tacts was found to be extremely high highlighting the
urgent need for the implementation of contact investiga-
tion in our setting. Significant household transmission is
underscored by the concordance of drug resistance pro-
file between index patients and contacts. Earlier detec-
tion of disease in contacts through contact investigation
not only benefits contacts but also their communities
through a reduction in transmission.
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324 index patients

e

HH contacts registered for screening : n = 1911
HH contacts screened:
n= 1734 (0.7 %)
Further evaluated through lab investigation:
n=404 (23.3%)

Diagnoded with MDR-TE:
n=20
. I . l
Initiated on MDR-TB treatment on Initiaved on MDR-TE treatment based
clinical diagnosis: on micrabiological confirmation:

n=2{10%} n =18 [90%)
FQ-5 MDR-TB: 7 [38.9 %)
FO-R MDR-TB: 11 (62.1 %]
HH=hausekald

FO-5 MOR-TE=MOR-TE with susceptibdity to flucroquinalones
FO-B MDA-TB= MOR-TA with resistance to fluoroguinolones

[Figure 1: Household contact screening flow]

EP-04-131-31 Resistance to Mycobacterium
tuberculosis infection among household
contacts of MDR TB patients

D Baliashvili," N Gandhi,’ S Kim,2 A Gupta,3

G Churchyard,* S Swindells,> A Hesseling,® M Hughes,2
S Shah,” ACTG 5300/IMPAACT | 2003 PHOENIx
Feasibility Study Team 'Emory University, Rollins School
of Public Health, Department of Epidemiology, Atlanta,
GA, United States of America, 2Harvard T.H. Chan School
of Public Health, Department of Biostatistics, Boston,

MA, United States of America, 3Johns Hopkins University,
Center for Clinical Global Health Education, Division

of Infectious Diseases, Baltimore, MD, United States of
America, 4Aurum Institute, Health Research, Parktown,
South Africa, SUniversity of Nebraska Medical Center,
Department of Internal Medicine, Omaha, NE, United
States of America, 6Stellenbosch University, Desmond Tutu
TB Centre, Department of Paediatrics and Child Health,
Tygerberg, South Africa, 7Centers for Disease Control and
Prevention, National Center for HIV/AIDS, Viral Hepatitis,
STD and TB Prevention, Atlanta, GA, United States of
America. e-mail: dbalias@emory.edu

Background: Although risk factors for Mycobacterium
tuberculosis (Mtb) infection and progression to disease
have been identified, studies suggest that some individu-
als may be “resistant” to Mtb infection. This hypothesis
is based on observations that 10-50% of household con-
tacts (HHC) of tuberculosis (TB) patients remain nega-
tive on tuberculin skin test (TST) and interferon gamma
release assays (IGRA), despite substantial exposure to
an index case. We determined the proportion of HHCs
who may be “resistant” to Mtb infection despite high
TB exposure.

Methods: We conducted a cross-sectional study from
10/2015-4/2016 at 16 study sites in 8 countries (Botswa-
na, Brazil, Haiti, India, Kenya, Peru, South Africa, and
Thailand). Adult pulmonary MDR-TB index cases and
their HHCs were enrolled. HHCs underwent testing for
Mtb infection by TST and/or IGRA. We calculated an
exposure score based on demographic and clinical meas-
ures identified in previous studies, then categorized into
three groups (Figure). Contacts were categorized as re-
sistant to infection if both TST and IGRA were negative
(0 mm induration, <0.35 IU/ml, respectively), and they
had high exposure.
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il abeep in hferem oo sk 0 Medium: 2-3
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[Components of TB exposure score and classification
scheme]

Results: We enrolled 1018 HHCs of 284 index cases; 305
(30%) were < 15 years old and 683 (67 %) had both TST
and IGRA results available. Among these, 140 (20.5%)
were negative on both tests, 212 (31%) had discordant
results, and 331 (48.5%) were positive on both tests.
Among HHCs with both tests, 178 (26%) had low,
288 (42.2%) medium and 217 (31.8%) high exposure.
Among 217 HHCs with high exposure, 42 (19%) were
resistant to Mtb infection: 4 (9%) were HIV-positive, 20
(48%) were < 15 years old.

Conclusions: Nearly 1 in 5§ HHCs remain uninfected de-
spite high exposure to TB. Further analyses focused on
identifying immunologic factors associated with resist-
ance to TB infection in this population could contribute
to developing effective preventive measures against TB.
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EP-04-132-31 Molecular epidemiology of
Mycobacterium tuberculosis strains among
in-hospital TB patients in Kyiv Oblast,
Ukraine

M Dolynska,' T Dukhlii,2 G Dolynskyi,' HE Jenkins,3
NR Rybak,4 CR Horsburgh,5 V Petrenko,' "National
Medical 0.0. Bogomolets University, Department of
Tuberculosis, Kyiv, Ukraine, 2Kyiv Oblast TB Hospital,
Laboratory, Kyiv, Ukraine, 3Boston University School of
Public Health, Biostatistics, Boston, MA, United States
of America, 4Warren Alpert Medical School of Brown
University, Infectious Disease, Providence, RI, United States
of America, 5Boston University School of Public Health,
Epidemiology, Biostatistics & Medicine, Boston, MA,
United States of America.

e-mail: dolynskamaria@gmail.com

Background: Ukraine is among five countries with the
largest multidrug-resistant tuberculosis (MDR-TB)
burden with estimated 28% of new cases, and 48% re-
treatment cases with MDR-TB. Nosocomial MDR-TB
transmission can jeopardize TB treatment outcomes.
TB treatment is still mainly hospital-based with an aver-
age in-hospital TB treatment duration of 92 days.
Methods: 55 isolates of M.tuberculosis were collected
in January-April, 2018 from 31 patients with new cases
and 24 patients with re-treatment cases of sputum cul-
ture-positive pulmonary TB, in Kyiv Oblast TB Hos-
pital, Ukraine. 15-loci set of variable number tandem
repeat (VNTR)-mycobacterial interspersed repetitive
units (MIRUs) were used for analysis. For strain com-
parison, we used the number of markers with different
alleles divided by the number of markers with a cutoff
of 0.2 corresponding to, at most, a three-locus differ-
ence. Clusters as defined by genotypes sharing a selecta-
ble maximum locus difference are highlighted in the
Minimum Spanning Tree, shown in Figure 1; each color
represents a separate lineage, clusters are shaded. The
circle diameter corresponds to the number of identical
genotypes.

;JE

[Figure 1. Minimum Spanning Tree constructed by
VNTR- MIRU 15-loci]

Results: Patients’ age ranged from 17 to 79 years old
(median 47), with 84% male and 16% female. 45 (84%)
patients had MDR TB. 35 isolates were clustered into
the largest cluster belonged to Beijing family and con-
sisted of two subclusters with 10 and seven identical
genotypes, smaller clusters consisting of five (Harlem),
three (URAL), and two unidentified isolates. 10 sin-
gletons were detected, among which LAM, URAL and
Cameroon lineages were identified.

Conclusions: The high clustering rate among in-hospi-
tal patients suggests nosocomial transmission. Detailed
contact tracing will be needed to identify how TB is
spreading among these patients. Reduction of time in
hospital by moving sooner to outpatient management
and improvement of infection control measures in the
hospital can both contribute to preventing such trans-
mission.

EP-04-133-31 Estimating long-term
tuberculosis reactivation rates in Australian
migrants

K Dale,'2 J Trauer,!3 P Dodd,4 R Houben,56

J Denholm,'7 "Victorian Tuberculosis Program, Peter
Doherty Institute for Infection and Immunity, Melbourne,
VIC, Australia, 2University of Melbourne, Department of
Microbiology and Immunology, Melbourne, VIC, Australia,
3Monash University, School of Public Health and Preventive
Medicine, Melbourne, VIC, Australia, 4University of
Sheffield, School of Health and Related Research, Sheffield,
United Kingdom, 5London School of Hygiene and Tropical
Medicine, TB Modelling Group, TB Centre, London,

United Kingdom, 6London School of Hygiene and Tropical
Medicine, Department of Infectious Disease Epidemiology,
London, United Kingdom, 7The University of Melbourne,
Department of Microbiology and Immunology, Melbourne,
VIC, Australia. e-mail: katie.dale@mh.org.au

Background: The risk of progression to tuberculosis
(TB) disease is greatest soon after infection, yet disease
may occur many years or decades later. However, rates
of TB reactivation long after infection remain poorly
quantified. Australia is a low-TB incidence setting and
most cases occur among migrants. We explored how TB
rates in Australian migrants varied with time from mi-
gration, age and gender.

Methods: We combined TB notifications in census years
2006, 2011 and 2016 with time and country-specific es-
timates of latent TB prevalence in migrant cohorts to
quantify reactivation rates.

Results: During the census years 3,246 TB cases occurred
among an estimated 2,084,000 migrants with latent-TB.
There were consistent trends in reactivation rates, which
appeared to be dependent on both time from migration
and age. Reactivation rates were lower in cohorts with
increasing time from migration until at least twenty
years from migration, and on this background there
also appeared to be increasing rates during youth (15-
24 years of age), and in those aged 70 years and above.
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Within five years of migration, annual reactivation rates
were approximately 400 per 100,000 (uncertainty inter-
val [UI]: 320-480), dropping to 170 (UIL: 130-220) and
110 (UI: 70-160) from five-to-ten and ten-to-twenty, then
sustaining at 60-70 per 100,000 up to sixty years from
migration. Rates varied depending on age at migration.
Conclusions: Reactivation rates appeared to show de-
pendency on both time from migration and age. This
approach to quantifying reactivation risk will enable
evaluation of the potential impact of TB control and
elimination strategies.

EP-04-134-31 Prevalence and determinants of
tuberculosis infection in young people across
14 communities in Zambia and South Africa

M Amofa-Sekyi,! L Mureithi,2 M Ruperz,3 B Kosloff, .3
A Schaap,'3 R Vermaak,2 C Sisam,2 R Hayes,*

H Ayles,'5 K Shanaube,® on behalf of the TREATS
Study Team 'Zambart, Research Directorate, Lusaka,
Zambia, 2Health Systems Trust, Health Systems Research
Unit, Cape Town, South Africa, 3London School of
Hygiene and Tropical Medicine, Clinical Research, London,
United Kingdom, 4London School of Hygiene and Tropical
Medicine, Infectious Disease, Epidemiology, London,
United Kingdom, 5London School of Hygiene and Tropical
Medicine, Infectious and Tropical Disease, London, Zambia,
6Zambart, Research Directorate, Zambart, Zambia.

e-mail: modupe@zambart.org.zm

Background: HPTN071 (PopART) was a cluster rand-
omized trial conducted in 21 Zambian and South Af-
rican (SA) communities. Between 2013-2017, the inter-
vention (population-level TB screening combined with
universal HIV testing and treatment) was implemented
in 14 communities. TREATS (TB Reduction through
Expanded Antiretroviral Treatment and TB Screening)
is being conducted to evaluate the impact of the inter-
vention on TB outcomes in 7 intervention and 7 control
HPTNO071 communities. We report on the baseline prev-
alence and determinants of tuberculosis infection (TBI)
in a cohort of young people (YP) aged 15-24.

Methods: At enrollment, information on TB/HIV risk
factors and TB symptoms were collected from all con-
senting participants; symptomatic individuals had spu-
tum tested using GeneXpert MTB/RIE. All were offered
HIV antibody testing. TBI was defined as a positive
QuantiFERON-TB Gold-Plus assay (QFT-G+) using
manufacturer’s thresholds. Factors associated with TBI
were determined using multivariate logistic regression,
adjusted for age, gender, HIV status and community.
Results: We enrolled 4148 YP (64% Zambia; 36% SA),
females were 2318 (55.0% Zambia; 57.5% SA). HIV
prevalence was 5.1% in Zambia vs 3.1% in SA. QFT-G+
indeterminate results were obtained in 3.7% (98/2654)
in Zambia and 1.3% (19/1494) in SA.

Overall TBI prevalence was 44% (1809/4148), Zambia
33.0% (876/2654) and SA 62.4% (933/1494). Gender
and HIV status were not associated with TBI in either

country. In Zambia prevalent TBI was associated with
age [aOR 1.51, 95%CI 1.25-1.83] and being a household
contact [aOR 1.91, 95% CI1.39-2.64] (table 1).In South
Africa prevalent TBI was only associated with being a
household contact [aOR 1.56, 95% CI 1.06- 2.29].

Characteristic
(*Indeterminate
results not . .
. L - Zambia: . SA: Like-
ansysie) (TInSA. Zambia: GFRGs Zambia: Lkl g qPrc,  SA lhood
analysis was  N=2556 Positiver (20R h0od \Zuze pives @OR - Ratio
¥ o (95%Cl) Ratio test o (95%Cl)  test
performed only (%) (p-value) (%) (p-value)
where HIV status
of the participant
was known N=934)
Age(in years): 417 466
15249 1,381 (30.2%) 1 <0.001 759 (61.4%) 1 0.108
1.51 1.2
459 471
20-24 1,175 (39.1%) (11,8235)Y 719 (65.5%) (105?34>
. 382 408
Sex: Male 1,141 (335%) 1 0.934 628 (65%) 1 0.545
0.99 0.86
494 529
Female 1,415 (34.9%) (?g; 850 (62.2%) (101627)
HIV Status: 826 575
Negative 2,418 (34.2%) 1 0.408 8891 (64.3%) 1 0315
0.93 0.5
" 47 23
Positive 133 (35.3%) (10‘?21) 45t (51.1%) (1002%
TB Contact: No 709 682
contact 2,180 (32.5%) 1 <0.001 1,097 (62.2%) 1 0.38
1.30 0.87
56 110
Contact 148 (37.8%) (10;347) 180 (61.1%) (102553)
Contact but on " 1.91 145 1.56
treatment for more 228 (48.7%) (1.39, 201 (72.1%) (1.06,
than two weeks ) 2.64) 0N 2.29)

[Factors associated with tuberculosis infection in
Zambia and South Africa]

Conclusions: Prevalence of TB infection in this young
cohort is high. Twice as many YP in SA were infected
with TB as compared to Zambia. TBI increased with
being a household contact in both countries, and with
age in Zambia.
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EP-04-136-31 Evidence for administrative
controls reducing Mtb transmission in health
settings: a systematic review

AS Karat," M Gregg,2 HE Barton,3 M Calderon,*

J Ellis,> | Govender,' RC Harris,” M Tlali,6 DAJ Moore,’
KL Fielding,! the LSHTM TB Centre Systematic
Review Group 'London School of Hygiene & Tropical
Medicine, TB Centre, London, United Kingdom, 2London
School of Hygiene & Tropical Medicine, Department of
Health Services Research and Policy, London, United
Kingdom, 3University College London Hospitals NHS
Foundation Trust, University College Hospital, London,
United Kingdom, 4Universidad Peruana Cayetana Heredia,
Medicine, Lima, Peru, 5University College London Hospitals
NHS Foundation Trust, Hospital for Tropical Diseases,
London, United Kingdom, éUniversity of Cape Town,
Centre for Infectious Disease Epidemiology and Research,
School of Public Health and Family Medicine, Cape Town,
South Africa. e-mail: katherine.fielding@Ishtm.ac.uk

Background: Mycobacterium tuberculosis (MTB) trans-
mission is common in health facilities, but evidence is
limited for the effectiveness of infection prevention and
control (IPC) measures. This World Health Organiza-
tion (WHO)-commissioned systematic review asked:
do triage and/or isolation and/or effective treatment of
tuberculosis (TB) disease reduce MTB transmission in
health care settings?

Methods: A librarian searched 22 databases, includ-
ing MEDLINE, EMBASE, Web of Science (final search
30/11/2017). Bias assessments were conducted at study
level and at outcomes level using Grading of Recom-
mendations Assessment, Development and Evaluation
(GRADE). Data heterogeneity prevented meta-analysis.
Countries were classified as high or low TB burden based
on lists published by WHO in 2016. Outcomes included
latent TB infection (LTBI) and TB disease incidence.
Results: 14,765 records were hand-sifted; 25/44 included
articles reported primary research: 19/25 (76%) from
low TB burden settings and 24/25 (96 %) in hospitals. 23
(92%) studies implemented multiple IPC measures in-
cluding administrative controls and personal protective
equipment for health care workers (HCWs); changes
to ventilation and other environmental controls; and
broader administrative controls. Effects of individual
measures, therefore, could not be disaggregated (Figure).
19 studies reported LTBI incidence among HCWs (16
low TB burden): absolute risk reductions ranged from
1%-21%; crude incidence rate ratios ranged from 0.2-
1.1. Five studies reported TB disease incidence among
HCWs: four (high TB burden) showed slight or no re-
duction and one (low TB burden) showed a moderate
reduction. Two studies reporting TB disease incidence
in HIV-positive in-patients (low TB burden) described
absolute reductions of 6%-29%.

Conclusions: IPC measures appeared to reduce MTB
transmission, but evidence for the effectiveness of indi-
vidual or combined administrative measures was indi-
rect and of low quality. Data are needed from high TB

burden and primary care settings. Harmonising study
designs and reporting frameworks will permit formal
data syntheses and facilitate policymaking informed by
quality evidence.
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[Venn diagrams showing overlap between interventions
implemented in the 25 studies included]

EP-04-137-31 Detection of M. tuberculosis
in the environment as a novel tool

for identifying high-risk locations for
tuberculosis transmission

R Verma,! K Middelkoop,2 N Degner,! F Moreira,!3
A da Silva Santos,3 L Martinez,' S Patil,’ R Wood,2

J Croda,*5 J R.Andrews, 'Stanford University School of
Medicine, Infectious Diseases and Geographic Medicine,
Stanford, CA, United States of America, 2Desmond Tutu
HIV Centre, Desmond Tutu HIV Centre, Cape Town,
South Africa, 3Federal University of Grande Dourados,
Postgraduate Program in Health Sciences, Dourados,
MS, Brazil, 4Federal University of Mato Grosso do Sul,
Postgraduate Program in Infectious and Parasitic Diseases,
Campo Grande, MS, Brazil, 50swaldo Cruz Foundation,
Oswaldo Cruz Foundation, Campo Grande, MS, Brazil.
e-mail: vrenu@stanford.edu

Background: Understanding where tuberculosis trans-
mission occurs is critical to devising prevention strate-
gies; however, it has been challenging to study transmis-
sion patterns directly given complex mobility patterns
of individuals, the long infectious duration of TB cases,
and the reliance on detecting M. tuberculosis from in-
dividuals at one time point. We sought to determine
whether M. tuberculosis could be detected in environ-
ments where individuals with TB are present, as a new
means for characterizing infectiousness and transmis-
sion risk.

Methods: We collected environmental swab samples
from several high-risk environments: prisons in Mato
Grosso do Sul, Brazil, TB clinics and hospital wards
and public minibus-taxis in Cape Town, South Africa
and TB isolation rooms in a hospital in California,
USA, along with “low-risk” control environments (non-
TB households, offices) in each setting. We performed
real-time PCR using two dual-labeled TagMan probes
(IS6110 and RDY) to detect and quantify Mycobacte-
rium tuberculosis in the environmental samples.
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Results: We detected M. tuberculosis in: 7 of 70 (10%)
samples from prisons; 5 of 30 (16.6%) samples from TB
clinics and hospital wards; and 22 of 56 (39.2%) sam-
ples from TB isolation rooms in hospitals, compared
with 1 of 80 (1.25%) swab in lower-risk environments
(households and offices).

No samples (0 of 24) were positive in public transit. M.
tuberculosis DNA copy numbers were high (24 - 4,300
CFU/swab) in hospital rooms and prisons (80-57,000
CFU/swab).

Conclusions: M. tuberculosis is detectable in environ-
ments where individuals with active TB are present, and
is rarely detected in low-risk environments, suggesting
this could be used as a novel tool to identify high-risk
environments for transmission and evaluate the effec-
tiveness of prevention strategies.

EP-04-138-31 Risk of TB in healthcare
workers compared with the general
population: systematic review and
meta-analysis

M Calderon,’ N McCreesh,2 A Endo,3 J Falconer,4

RC Harris,? AS Karat,3 DAJ Moore,3 KL Fielding,3

the LSHTM TB Centre Systematic Review Group
'Universidad Peruana Cayetana Heredia, Medicine, Lima,
Peru, 2London School of Hygiene & Tropical Medicine,
Infectious Disease Epidemiology, London, United Kingdom,
3London School of Hygiene & Tropical Medicine, TB Centre,
London, United Kingdom, 4London School of Hygiene &
Tropical Medicine, Library and Archives Service, London,
United Kingdom. e-mail: nicky.mccreesh@Ishtm.ac.uk

Background: This World Health Organization-commis-
sioned systematic review aimed to estimate the risk of
latent tuberculosis infection (LTBI) or active TB disease
in health care workers (HCWs) compared with the gen-
eral population.

Methods: Four major bibliographic databases were
searched for studies reporting incidence/prevalence of
LTBI and TB disease in HCWs and the general popu-
lation. Pairs of reviewers independently selected, ex-
tracted, and assessed risk of bias. Discrepancies were
resolved by consensus.

Results: 3,256 records were assessed; 41 were eligible
primary research articles of which 12 measured LTBI
prevalence, two LTBI incidence, and 28 TB disease in-
cidence.

Ten studies (six in high TB burden countries [HTBC])
reported LTBI prevalence using unadjusted effect esti-
mates (combined odds ratio [OR] 2.04 HCWs vs general
population [95% confidence interval [CI] 1.73-2.40; I2
39.3%]). Three studies in HTBC reported an adjusted
estimate (OR 1.61 [95% CI 1.35-1.93; 120%]).

Two studies (HTBC) reported LTBI incidence: one re-
ported percentage difference of conversion in 1.1%
(95% CI—1.0-3.2) and one reported an additional 13.2
conversions per 1000 person-years at risk (95% CI -6.5-
20.0) among medical/nursing students.

20/28 studies reporting TB disease incidence (Table)
contributed to random-effects meta-analysis of un-
adjusted combined rate ratios [RR], giving RR 4.32
(95% CI 2.36-7.91; 12 98.6%) in eight HTBC and RR
1.28 (95% CI 0.67-2.42; 12 99.4%) in 12 low TB burden
countries (LTBC). Four studies (all LTBC), reported an
adjusted RR (RR 1.29 [95% CI 0.82-2.03; I 77.1%]).

Low/high TB  Number of Fixed effects Random effects

12, %

burden setting  studies meta-analysis meta-analysis
UnadiRR  95%Cl UnadjRR 95% Cl
Overall 20 1.34 129139 205 1.22-346 995
High 8 3.00 2.83-317 432 236-7.91 986
Low 12 0.80 0.76-0.83 128 0.67-242 994

Cl: confidence interval; RR: rate ratios; Unadj: unadjusted; I2: percentage of variation across studies
that is due to heterogeneity; TB: tuberculosis

[Summary of meta-analyses based on unadjusted
RRs (20 studies) comparing TB disease in healthcare
workers versus the general population]

Conclusions: HCWs had double the odds of prevalent
LTBI compared with the general population, overall and
when stratified by HTBC and LTBC. LTBI incidence
studies were scarce, but available studies showed more
incident conversion in the HCW population. Active TB
incidence was four times higher in HCWs in HBTC,
though this should be interpreted with caution due to
large between-study heterogeneity.

EP-05-C8 Active Case finding in key
populations

EP-05-140-31 Is active case finding an
effective strategy to reduce catastrophic
costs for TB treatment in Nepal?

K Dixit,’ S Acharya,! GR Budhathoki,’ SC Gurung,’

R Dhital,? B Rai,! B Subedi,2 K Shah,3> M Caws,4

N Teixeira, 'Birat Nepal Medical Trust, Public Health,
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Pyuthan, Nepal, 3Nick Simon Institute, Public Health,
Kathmandu, Nepal, 4Liverpool School of Tropical Medicine,
Department of Clinical Sciences, Liverpool, United
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Background: The Nepal tuberculosis (TB) program is
identifying people with TB (PWTB) through active and
passive case finding (ACF and PCF) strategies to increase
case notifications. The program also set a goal in line
with END TB strategy that by 2020 no TB affected fam-
ilies will suffer catastrophic costs (CC).The potential
role of ACF through national TB Programmes in reduc-
ing CC for patients has not been determined.

Methods: We conducted a cross-sectional study from
July to August 2018 in Pyuthan and Bardiya districts of
Nepal to compare costs during pre-treatment and inten-
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sive phase among PWTB diagnosed through either PCF
or ACF strategies.50 PWTB diagnosed by ACF and 50
by PCF between 2 weeks to 3 months of their treatment
initiation and >18 years were recruited in the study and
interviewed using the WHO costing tool. A sensitivity
analysis was performed for CC threshold of 10-60% of
household income.

Results: TB patients incurred substantial costs in access-
ing TB diagnosis and starting treatment. The prevalence
of CC (20% threshold) was 44% (ACF) and 61% (PCF)
(see figure). TB resulted in an average decrease in house-
hold income of 37% (ACF) and 38% (PCF). There was
no difference in socioeconomic characteristics (educa-
tion, occupation, sex and treatment status) between the
groups. ACF patients presented significantly lower direct
medical (USD14 vs. USD32; p=0.001), and non-medical
(USD 3 vs. USD 10; p=0.004) costs during pre-treatment
period. Costs incurred by ACF patients were also lower
for non-medical costs during treatment period (USD 0
vs. USD 1.3; p=0.003) and total direct costs (medical
and non-medical: USD 40 vs. USD 115; p=0.001) com-
bining pre and treatment period.

Conclusions: ACF had a substantial impact on direct
costs, both medical and non-medical. However, achiev-
ing the goal of zero catastrophic costs will require ad-
ditional strategies such as socioeconomic support in
synergy with intensified case finding.
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[Prevalence of CC in TB patients diagnosed through
ACF and PCF in pre-treatment and intensive phase]

EP-05-141-31 Prevalence of new pulmonary
tuberculosis among health workers
diagnosed in dedicated health worker clinics
in Mozambique

M Polana,’ P Mambo,2 C Saeze,3 T Ferreira,*

R Frescas,* A Jaramillo,> H Muquingue,? 'Jhpiego,
TBIC/WPS, Maputo, Mozambique, 2Jhpiego Mozambique,
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4Jhpiego Mozambique, Project Management, Maputo,
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Background: Mozambique is among 22 countries most
affected by TB(annual incidence: 551/100,000). The
disease affects health care workers (HCW) but there is
limited data about its magnitude, despite the risk of oc-

cupational exposure. Until recently, HCW underwent
TB care with the general population. In 2016, the Min-
istry of Health established dedicated, exclusive clinics
for HCW in major health facilities (HF). We report the
characteristics of TB diagnosed among HCW assisted
in these clinics, providing the first data on TB among
HCW in Mozambique.

Methods: We reviewed clinic registers of 34,430 HCW
from January 2016-December 2018, in 124 HE The fa-
cilities represented 7.6% of all 1,630 health centers and
hospitals and comprised 60% of the 57,502 HCW in Mo-
zambique. The semiannual TB screening included clinical
history, contact screening, sputum analysis and HIV test-
ing. TB diagnosis included microscopy and GeneXpert,
and identified drug resistant TB (MDR-TB). Facility HR
departments confirmed the causes of HCW deaths.
Results: Of the 34,430 HCW assessed, 26,504 (63.8%)
were screened for TB, with 493 (0.2%) new TB cases
identified. No MDR-TB cases were reported. There were
60 TB related deaths (no HIV data). Among the 165 TB
cases in 2018 (only year with category disaggregation),
60 (36.4%) were nurses, 10 (6.1%) physicians, 13 (7.8%)
laboratory workers, and 82 (49.7 %) support staff (clerks:
24). All TB cases were confirmed in care. TB diagnosis in
HCW clinics contributed to 0.2% of TB detection rate
for the general population in Mozambique.
Conclusions: Active surveillance for TB, enhanced in-
fection control measures and semiannual screening for
HCW in HFs is urgently needed to prevent HCW mor-
bidity and mortality. Despite low TB prevalence among
HCW, HCW clinics are a programmatic priority in
countries with high TB burden and insufficient HCW:
they find individuals who would not otherwise be identi-
fied, and would pass TB to clients and co-workers.

EP-05-142-31 Enhancing access to TB
services through active case finding:
results of targeted approach

S Pandurangan,! AK Pandey,' S Mohanty,!
TInternational Union Against Tuberculosis and Lung
Disease, TB Care and Control, New Delhi, India. e-mail:
sripriyal4@gmail.com

Background and challenges to implementation: India
has approximately 27 % of the total global burden of TB
cases, and 33% of global deaths from TB. In order to
move towards the target of TB elimination by 2025, we
need to have multi-pronged strategies for TB detection
and notification both in the public and private sector.
To address the challenge of TB detection it is essential
to ensure universal access to TB services for timely di-
agnosis and treatment. However, low awareness about
TB, poor accessibility and affordability of health servic-
es result in delayed diagnosis, with resultant morbidity
and mortality. This paper focuses on the effectiveness of
multifaceted approach towards enhancing the access to
TB services and early diagnosis of TB cases.
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Intervention or response: Project Axshya is being imple-
mented by The Union in 128 districts of 14 states of In-
dia with the objective of promoting early case detection
through active case finding among key affected popula-
tions (KAP). The project conducts various interventions
among the KAP which includes house to house visits in
the KAP, organising health camps, active community sur-
veillance and fast tracking of presumptive TB patients
(PTBP) in the high loaded district hospitals. Through
these interventions the project promotes awareness gen-
eration, active screening and identification of PTBPs,
facilitate diagnosis and treatment initiation.

Results and lessons learnt: The results of various active
case finding interventions in identifying presumptive TB
patients and linking them with diagnostic and treatment
services during the period Jan-Dec 2018 is shown below.

House Fast tracking Active Health
Indicator to house . . ¥ community Total
. intervention . camps
visits surveillance
. . 1731
No. of interventions 1639994 125 surveillance 725
conducted HHs hospitals . camps
units
Number of PTBPs identified 187229 50460 94137 19487 351313
Number of PTBPs examined ~ 79510 41079 46774 9020 176383
Number of PTBPS diagnosed
as TB and put on treatment 6800 9124 6685 633 25242
% positivity 9% 22% 14% 7% 13%

[Active case finding interventions Jan-Dec 2018]

Conclusions and key recommendations: The results of
the intervention clearly show that multi pronged strate-
gies among the key affected population areas have re-
sulted in early detection of cases, thus contributing to
identifying the missing TB cases.

EP-05-143-31 Finding the missing people
with tuberculosis (TB): experience of
engaging community health providers and
volunteers in Tanzania

G Munuo,’ A Maro,' L Ishengoma,? A Nyirenda,’

J Lyimo,3 F Ntogwisangu,3 H Sasya,! "Amref Health
Africa in Tanzania, Disease Control and Prevention, Dar
es Salaam, Tanzania, United Rep., 2Ministry of Health
Community Development Gender Elderly and Children,
National TB and Leprosy Tanzania, Dar es Salaam,
Tanzania, United Rep., 3Management and Development
for Health, GF TB Project, Dar es Salaam, Tanzania, United
Rep.. e-mail: gmunuo@gmail.com

Background and challenges to implementation: Tanza-
nia is among the 30 high burden countries with Tubercu-
losis (TB) and among 13 countries accounting for 75%
of missed TB cases globally.. According to 2018 Global
TB report, Tanzania in 2017 missed 56% cases of TB
from the estimated 154 000 cases, only 44% (68,500)
were detected by the program, with treatment success
of 90% percent.

Intervention or response: Amref Health Africa in col-
laboration with national TB program through Global
fund HIV/TB grant is implementing community TB in 8
regions since June 2018. The program engaged Regional
and district health management teams in introducing
the and identifying community health care workers/vol-
unteers (CHWSs/Vs), traditional healers(THs), sputum
fixers(SFs) and existing community based organizations’
(CBOs). Then they were sensitized trained and continu-
ous mentoring using the national quality improvement
guideline. The modality of the engagement was through
performance based incentive and enablers for weather
and transport. Data were collected using community TB
national tools and aggregated at the facility level where
all referred cases and those found with TB were entered
in the registers and then entered in electronic TB report-
ing system.

Results and lessons learnt: A total of 961 CHW/V, 275
THs, 128 SFs and 52 CSO were engaged. Collectively
their actions contributed to tremendously increase to
1,952 cases in Quarter 4 (October-Dec, 2018) compared
with 703 cases in January-March set as a baseline. There
was variations in results in some regions with high level
of engagement of community providers with tremen-
dous increase in case detection.

Conclusions and key recommendations: Effective En-
gaging community providers is critical in finding missing
people with TB. From this operational implementation
in finding the missing TB cases, engaging and provision
of proper incentive’s to CHWSs/Vs, traditional healers,
Sputum fixers and working with the Ex-TB groups will
increase the contribution of community in TB case de-
tection in countries with high TB burden.

Regions January - April - July - October-  Cumulative
March 2018 June 2018 September 2018 December 2018 Results

Dodoma 244 149 135 780 760
Kagera 104 96 176 167 543
Mara 52 67 188 456 763
Mbeya 39 42 174 196 451
Ruvuma 39 36 222 226 523
Shinyanga 156 156 200 231 745
Simiyu 26 59 124 136 345
Tanga 41 91 213 288 633
Total 703 696 1432 1952 4783

[Table 1: Performance on Community confirmed TB
cases by region 2018]
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EP-05-144-31 Caring for tuberculosis in the
homeless population of Delhi, India
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Background and challenges to implementation: With
increasing urbanization and rapid growth of slums in
cities, provision of quality health services in urban areas
is becoming a global challenge especially for the home-
less population. In order to address the complexities in
disease dynamics of the homeless population and dif-
ficulties in their access to health care services, Revised
National Tuberculosis (TB) Control Program Delhi has
developed an innovative ‘Night-Shelter’ model to pro-
vide quality TB care in high burden compact cluster set-
tings of night shelters.

Intervention or response: Between January 2019-March
2019, Central Delhi District in collaboration with out-
reach workers from Non- Government and Government
partners screened 60 night shelters (shelter homes) in
their area. Based on the ‘Night-Shelter’ model created,
screening was done with structured questionnaire and
samples were collected from presumptive TB patients.
The indicators chosen for the assessment of feasibility
of the model were (a) Yield of new TB cases (b) Dura-
tion between diagnosis and start of treatment (c) Adher-
ence to treatment (d) Availability of cash benefit for nu-
tritional support under programmatic conditions. Sta-
tistical analysis was performed using one sided Fisher’s
Exact test.

Results and lessons learnt: During the study period,
4200 people were screened in night shelters of Central
Delhi. Among those screened, 29 TB patients were diag-
nosed giving a yield of 9% new TB cases. Out of those
diagnosed, 25 (95%) were started on drug sensitive TB
treatment and given the cash benefit for nutrition sup-
port under programmatic conditions. Adherence was
a challenge with only 55% adhering to their therapy.
There was no drug resistant TB case detected during the
study.

Conclusions and key recommendations: Provision of
quality TB care in high burden compact cluster set-
tings of night shelters is beneficial to improve access to
program services. The study shows that strong policy
inducement promoting replication of the ‘Night-Shel-
ter’ model is essential to improve health service access
among homeless population in high burden settings.

EP-05-145-31 Comprehensive model of
BRAC in missing tuberculosis case detection:
intensifying interventions for enhancing
accessibility

MA Islam,’ G Raihan," IA Rifat,” S Reza,’ S Islam,’
BRAC, Communicable Disease and WASH, Dhaka,
Bangladesh. e-mail: akramul.mi@brac.net

Background and challenges to implementation: TB is a
major public health concern in Bangladesh. BRAC, a de-
velopment organization has been implementing TB con-
trol services since 1994 in collaboration with National
Tuberculosis Control Program (NTP).Though the case
detection rate is increasing over last few years, country
is still missing 27% of cases. A comprehensive package
involving all care providers is essential for universal ac-
cess to TB care and prevention.

Intervention or response: BRAC expanded TB interven-
tions through establishing 51 TB diagnostic centers at
district level and in urban settings. All of these diagnos-
tic centers are linked with different care providers from
the community level to sub-district and sub-district to
district/city level. A system has been developed and a
number of public and private care providers have been
engaged in referral of TB presumptive and in identify-
ing the missing TB cases from different pockets of the
community. The providers refer TB symptomatic for
sputum examination at NTP designated laboratories in
sub-district level and below. People with persistent TB
symptoms and negative smear results are referred to the
graduate doctors for further investigations.Doctors re-
ferred them to TB diagnostic centers at district or city
level for x-ray and x-pert testing free of cost.

Results and lessons learnt: From January to Decem-
ber 2018, a total of 193,424 TB cases identified among
which 117,308 were bacteriologically confirmed, 39,065
were clinically diagnosed, 29,856 were extra-pulmonary
and 7204 relapse cases.In 2017, total case detected were
163,700. More than 29,000 additional cases identified in
2018 due to this comprehensive model.

Conclusions and key recommendations: Comprehen-
sive model engaging different care providers enhanced
the screening of more presumptive to identify different
types of TB patients early. Networking with public and
private graduate doctors both helped to increase more
extra-pulmonary TB patients too.
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EP-05-146-31 Tuberculosis case yield of risk
group screening using optimised screening
and diagnosis algorithms in Indonesian
primary healthcare centres
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Background: The National Tuberculosis Program
(NTP) of Indonesia is seeking effective strategies to in-
crease TB case finding, starting in primary health care
centers (PHCs). We aimed to find the most optimal al-
gorithms for enhanced case finding among PHC clients,
based on combinations of client characteristics and
symptoms of TB.

Methods: Between February and September 2018, we
screened clients in 10 purposively selected PHCs in Bo-
gor regency for TB-related symptoms, risk factors, and
chest X-ray (CXR) abnormalities. All participants pro-
vided a spot sputum sample for Ziehl-Neelsen smear
and Xpert MTB/RIE. A panel reviewed all clients with
any positive laboratory result for final classification of
TB cases.

Results: During the data collection period, 14,920 cli-
ents visited the PHCs and 10,038 (67 %) were randomly
selected for participation, of whom 6,087 (61%) partici-
pated. For 5,835 clients a sputum test result was avail-
able; 220 clients tested positive on Xpert and 210 were
defined as TB cases. The following algorithms seemed
most effective: 1) screening for cough for >2 weeks or
hemoptysis and testing those screened positive with
Xpert (n=943 Xpert tests yielding 139 cases (63.2%
of all true TB cases found in the survey) 2a) additional
screening of those who screened negative on step 1, test-
ing those with BMI< 18, weight loss, history of TB or
living with a TB contact with Xpert (n= 1764 tests yield-
ing 56 additional cases i.e., 25.5% of all true TB cases),
or 2b) additional screening on CXR and testing persons
with suggestive CXR (n=255 yielding 40 additional cas-
es; 18.2% of all true TB cases).

Conclusions: The scenarios sketched above seem effec-
tive as they use simple screening methods and test <
20% of PHC clients with Xpert while adding signifi-
cantly more TB cases. Costing and feasibility data will
be added to reach conclusions about the most cost-effec-
tive algorithms.

EP-05-147-31 Optimising opportunities to
increase TB case finding: a case for private
sector engagement in Ghana

NN Hanson-Nortey,' MN Mensah,' J Anaman,! R Osih,?2
S Charalambous,2 G Churchyard,3 "Aurum Institute
Ghana, Ghana Operations, Accra, Ghana, 2Aurum Institute,
Aurum Global, Johannesburg, South Africa, 3Aurum
Institute, Head Office Management, Johannesburg, Ghana.
e-mail: nnortey@auruminstitute.org

Background and challenges to implementation: The
trend of TB case notification in Ghana has declined over
the past 5 years. Opportunities for a systematic private
sector engagement to contribute to national TB case
detection have remained unutilized in spite of private
sector seeing up to 40% of OPD attendants. Public-
Private Partnership for TB control (PPM-DOTS) within
the national TB strategic plan has not been adequately
implemented and sustained. Optimising TB case find-
ing activities within private facilities will increase case
detection.

Intervention or response: Following a baseline assess-
ment of TB notification within Accra and Kumasi
Metros, Aurum Institute Ghana and partners engaged
selected private facilities in high burden TB communi-
ties to conduct intensified case finding among OPD at-
tendants and key and vulnerable populations within a
TB REACH Wave 6 project. Presumed TB cases from
OPD screening as well as from community TB screen-
ings were tested and treated in the private facilities with
support from community TB Detectors and cost reim-
bursement under national health insurance. We evalu-
ated increased TB case notification using number diag-
nosed and enrolled on treatment.

Results and lessons learnt: Results from first quarter of
implementation (Q4 2018) showed private sector contri-
bution to TB case detection increased from 11.6% (22)
to 15.4% (32) in Accra Metro and 0.9% (1) to 14.9% (14)
in Kumasi Metro. This increased the overall notification
by 8.6% in Accra and 2.7% in Kumasi Metro whilst no-
tification in the control population decreased by 10.3%.
More results are expected in the coming months.
Conclusions and key recommendations: Despite the
late start and slow uptake of the project interventions,
results immediately show there is potential to increase
national case notification trend if the intervention is sus-
tained in this first of four quarters of implementation.
Therefore, when adequately engaged, private providers
can contribute significantly to national TB case notifica-
tion rates.
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EP-05-148-31 Targeted community
interventions to improve TB case finding
in tea zones in Nyamira County, Kenya
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Background and challenges to implementation: Amref
Health Africa in Kenya is working with sub-recipients to
improveactive case finding among high risk populations
at community level. Amref works through Our Lady
of Perpetual Support(OLPS) to implement communi-
ty TB control activities. Nyamira is one of the Counties
in Kenya where tea farming is the main livelihood. The
tea-zone populations are mainly men whose socioeco-
nomic disparity enhances their vulnerability, while liv-
ing in remote locations, stigma, inadequate information
on TB and inflexible working schedules worsen barriers
to care. Government health facilities are usually located
outside the tea-plantation territories further contribut-
ing to delayed diagnosis of TB.

Intervention or response: A 3 day Targeted Community
Case Finding outreach was conducted in the villages
with high concentration of tea pickers after realization
of at least 5 bacteriologically confirmed cases among
the tea picking villages over the period of January2018
to December2018. During the outreach, village elders
mobilized the community for screening while the CHVs
provided health education and screened the tea workers
for TB using the symptomatic TB screening tool. Any
symptomatic individual was diagnosed as presumptive
TB case and was either referred or sputum sample col-
lected and transported to an identified GeneXpert site
by motorbike riders for TB evaluation.

Results and lessons learnt: A total of 2756 people from
809 households were screened for TB symptoms, Spu-
tum was collected from 302 presumptive cases(11%)and
evaluated for TB using GeneXpert. 12 cases(4%) were
diagnosed with active TB. 3 of the 12 cases(25%) were
diagnosed with Rifampicin resistant TB. All the 12 pa-
tients were tested for HIV and one child tested positive.
Conclusions and key recommendations: The identified
presumptive TB and active TB cases could have been
missed. Hence, the findings indicate that the targeted
Community Active Case Finding intervention is vital to
identify a significant number of TB cases within the tea
zone populations and should be scaled up in other tea-
growing areas in Kenya.

EP-05-149-31 Lessons learnt from the “TB

in the mining sector” grant: a southern
African response to high TB incidence among
mineworkers and their contacts

R Pillay," J Naidoo,! D Barnes,' A Chingandu,' S Pillay,2
"Wits Health Consortium, WDED, Johannesburg, South
Africa, 2Durban University of Technology, Enhancing Care
Foundation, Durban, South Africa.

e-mail: rpillay@witshealth.co.za

Background and challenges to implementation: The
incidence of tuberculosis (TB) among South African
mineworkers is estimated at 3000-4000/100 000 people,
ten times the WHQO’s emergency threshold. As a fo-
cused response to this high incidence, the Global Fund-
supported “TB in the Mining Sector (TIMS)” grant
established 11 Occupational Health Service Centres
(OHSCQ) in 8 Southern African Development Commu-
nity (SADC) countries.

Intervention or response: These OHSCs target mine-
workers, ex-mineworkers, their families and commu-
nities, providing a comprehensive service including TB
screening, diagnosis, follow up and application for com-
pensation for those eligible. Several lessons on facility
infrastructure, social mobilization, diagnostic processes
and compensation submissions were learnt.

Results and lessons learnt: OHSCs were located based
on geospatial mapping of key populations and consulta-
tions with National TB Programs. Each OHSC was run
by a dedicated manager, whose qualification included
occupational health. Each centre was equipped with a
digital XRray, GeneXpert, audiometer, spirometer and
other routine clinical equipment. All personnel were
given trained in basic occupational health, audiometry
and spirometry. Social mobilization was done by OHSC
staff in surrounding districts that had a high key popu-
lation density. A total of 26 953 clients were seen at the
OHSCs, 19 256 of which comprised mine workers or ex-
mineworkers. Of the total clients seen, 1 450 were diag-
nosed with TB, constituting 5,4% of the population. Of
the mine worker and ex-mine worker subset, 7 543 were
diagnosed with occupational lung disease (OLD), con-
stituting 39,2% of that population. Of these, 1142 were
assessed by the compensation panel in South Africa and
822 were found to be compensable.

Conclusions and key recommendations: A focused pro-
gram targeting the mining key population produces a
TB yield far higher than general community screening.
Diagnostic equipment at the point of screening is vital
to diagnose and initiate treatment. Lack of transport is
a barrier to accessing care and must be addressed by TB
programs.
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PS-01-B6 Diabetes mellitus &
tuberculosis: “nothing sweet about this
comorbidity”

PS-01-501-31 Navigating health systems for
TB-diabetes care: journey for diagnostic and
treatment care for TB-diabetes comorbid
patients in India

V Panibatla,’ A Kudale,2 M Phutane,2 K Sayyad,3

TB Alert India, Program, Hyderabad, India, 2Savitribai
Phule Pune University, Interdisciplinary School of Health
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Background: Acknowledging the link between Diabetes
Mellitus (DM) and Tuberculosis (TB), Indian Govern-
ment recently developed National framework for joint
TB-DM collaborative activities aiming to guide coordi-
nated programmatic response to deal with this double
burden of diseases. However, the way in which this pro-
grammatic push for integrated services is playing out in
health systems has not been studied from patients’ per-
spectives. Against this background, research study was
undertaken to know patients’ experiences while navigat-
ing health systems.

Methods: A qualitative study was conducted among 23
TB-DM co-morbid patients registered at 3 TB diagnos-
tic centres in peri-urban areas of North Delhi. In-depth
interviews of patients were carried out for elucidating
their experiences of being co-morbid and challenges
they came across while seeking care.

Results: Government tertiary care hospitals providing
DM care are linked with TB centres to ensure bidirec-
tional screening for TB-DM. However, feedback mecha-
nism in prevalent referral system was poorly developed.
Patients got firstly diagnosed for DM at either private or
government laboratories.

In addition to these, random blood-sugar level testing by
digital glucometers was purchased by patients at private
pharmacies. Among comorbid patients’ low awareness
about DM, related complications, poor blood-sugar
level monitoring and poor treatment adherence was
observed. Patients shift on their own from government
to private hospitals for seeking DM treatment dueto
long waiting hours, unavailability of medicines and
geographical distances. At same time due to financial
constraints patients also reported to return from private
to government hospitals to get DM medicines. Rarely,
patients chose self-medication and then stopped taking
treatment for DM.

Conclusions: On fragmented pathway of TB-DM care
there is an emerging need to better coordinate TB-DM
diagnostic and treatment services across public and pri-
vate sectors to ensure continuum of care between two
programmes as well as across public and private sector
providers and facilities.

PS-01-502-31 Screening strategy for
detection of pre-diabetes and diabetes
among people affected by tuberculosis
in slums of New Delhi

L P Gujral," M Shivakumar,2 C Bhan,’

N Ortuno-Gutierrez,3 'Damien Foundation India Trust,
New Delhi-Project, New Delhi, India, 2Damien Foundation
India Trust, DFIT Headquarters, Chennai, India, 3Damien
Foundation, Training, Research, Technical Assistance and
Monitoring & Evaluation (TREAT-ME), Brussels, Belgium.
e-mail: admindelhi@damienfoundation.in

Background and challenges to implementation: Diabe-
tes-mellitus (DM) increases three-times the risk of de-
veloping tuberculosis (TB). India has highest TB-burden
worldwide (1,9million cases notified in 2017), along with
11% prevalence of DM in the urban-area. The Revised
National Tuberculosis Control Programme (RNTCP)
recommends bidirectional screening. There are different
DM-screening approaches among TB-cases that docu-
mented effectiveness. Damien Foundation INDIA Trust
(DFIT) implemented a systematic DM-screening in Ten
TB clinics of New-Delhi. Our aim was to determine ef-
fectiveness of DM-screening and risk-factors associated
to Pre-Diabetes and Diabetes.

Intervention or response: In 2017, all TB-susceptible
diagnosed patients above 14-years of age were offered
to have fasting blood-sugar glucometer-test. In case of
glycemia above 126 mg/dl, patients were referred to DM-
clinic for diabetes-management. A questionnaire for da-
ta-collection included clinical-data, socio-demographics
and DM risk-factors.

Results and lessons learnt: 2014 (90%) from a total of
2236 susceptible TB-Patients were enrolled. Among
not enrolled: 196 were children below 14-years and 26
because of other reasons. Known-DM were found in
745(37%) of all patients screened. Pre-diabetes was
detected in 220(11%) and 156 were known diabetic-
patients (8%). Among pre-diabetes, diabetes was newly
confirmed in 43 cases (19%) and they were treated ac-
cording to the national guidelines. In newly-diagnosed
diabetes cases, there were positive family history of DM
in 18.6%, sedentary occupation in 51%; smoking in
26% and monthly income varies from < Rs5000 in 23 %,
Rs5000-10000 in 28% and >Rs 10000 in 49 %
Conclusions and key recommendations: In all TB-cases
enrolled, diabetes was confirmed in around 2% (New
diabetic-patients), however total prevalence was 39%.
Also, diabetes was more frequent in patients with a
monthly-income above Rs10000. Acceptability of our
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screening strategy was high (90%). We believe that this
strategy could be useful for similar settings to increase
coverage of screening of diabetes among people affected
by tuberculosis.

PS-01-503-31 Screening of diabetes
mellitus among tuberculosis cases in urban
Bangladesh

S Biswas,! KK Paul,” YM Alkabab,2 S Saba,' S Ahmed,’
MKM Uddin,' MS Bashar,3 RS Banu,3 SK Heysell,2

S Banu,! 'ICDDR, Infectious Diseases Division, Dhaka,
Bangladesh, 2University of Virginia, Department of
Medicine, Division of Infectious Diseases and International
Health, Charlottesville, VA, United States of America,
3Directorate General of Health Services, National
Tuberculosis Control Programme, Dhaka, Bangladesh.
e-mail: samanta.biswas@icddrb.org

Background: In Bangladesh, a high tuberculosis (TB)
burden country, diabetes mellitus (DM) screening is not
standard of care at public TB treatment centers. Thus,
we assessed the utilization of a point-of-care test for
glycosylated hemoglobin (HbAlc) for DM diagnosis
among people treated for TB and the impact of HbAlc
level on TB treatment response.

Methods: Diabetes mellitus screening by HbAlc was
offered to all people initiating TB treatment enrolled
in five icddr,b run TB treatment facilities in the capital
city of Dhaka. Socio-demographic, programmatic and
clinical data were collected. Patients with HbA1¢26.5%
were referred for concurrent DM management.

Results: From October’18 to March’19, 260 patients with
median age 31 years (range: 12-81 years), were screened
for DM. Of them, 160 (62%) were male, 194 (75%) had
pulmonary TB, 169 (65%) were bacteriologically diag-
nosed (B+) and 249 (96%) were newly diagnosed TB
patients. Eighty-six (33%) patients had HbA1c>6.5%
(including 49 previously diagnosed with DM), and 174
(67 %) patients had HbAlc< 6.5% (3 previously diag-
nosed with DM). Both groups had comparable gender
distribution. TB patients with HbA1c>6.5% were signif-
icantly older (median age 46 vs. 28 years, p< 0.001) and
had higher body mass index (median 22 vs. 20 kg/m2,
p=0.003). Smear microscopy results of 111 B+ patients
were available after completion of the intensive treat-
ment phase. Among patients with HbA1¢>6.5%, smear
conversion occurred in 28 (78%) patients with 2 (6%)
deaths, while in patients with HbA1c< 6.5%, 65 (87%)
patients had smear conversion and 3 (4%) patients had
died.

Conclusions: Screening for DM during TB treatment
initiation identified a considerably high proportion with
DM range HbAlc values that despite linkage to DM
care was associated with a delayed smear conversion.
Further study is necessary to determine the impact on
later outcomes from integrated TB and DM manage-
ment.

PS-01-504-31 Screening diabetes mellitus
patients for tuberculosis in Southern Nigeria:
a pilot study

E Aniwada,' N Ekeke,2 J Chukwu,?2 C Nwafor,2

A Meka,2 C Alphonsus,2 N Murphy-Okpala,2 M Anyim,?2
J Ikebudu,? C Eze,2 "University of Nigeria Teaching
Hospital, Community Medicine, Enugu, Nigeria, 2German
Leprosy and Tuberculosis Relief Association, Medical,
Enugu, Nigeria. e-mail: anthony.meka@dahw.org

Background: Diabetes mellitus (DM) and tuberculosis
are of great public health importance globally and es-
pecially in Sub-Saharan Africa. Tuberculosis (TB) is the
third cause of death among subjects with non-commu-
nicable diseases of which DM is one of the most im-
portant. DM weakens the immune system, and increases
the risk of progressing from latent to active tuberculosis.
This study was aimed to ascertain yield of TB cases and
number needed to screen (NNS) among DM patients.
Methods: A cross-sectional study was conducted at 10
selected health facilities with high DM patient load and
readily accessible DOTS centre in 6 states of Southern
region of Nigeria over a period of 6 months under rou-
tine programme conditions. All patients visiting the Di-
abetes Clinics in the health facilities who gave consent
were included in the study. Yield and NNS were calcu-
lated using appropriate formula.

Results: The total number screened was 3457 with a
mean age (SD) of 59.9 (12.9) years. Majority were male,
2277 (65.9%). Of the number screened, the overall
prevalence of TB was 0.8% (800 per 100,000). Sixteen
(0.5%) were known TB cases (old cases). Presumptive
cases were 221 (6.4%) out of which 184 (83.3%) were
sent for Xpert MTB/Rif assay. Eleven (0.3%) new cases
of TB were detected, giving additional yield of 40.7%
and number needed to screen (NNS) of 315. All the 11
patients were placed on anti-TB treatment.
Conclusions: Prevalence of TB among DM patients was
higher than general population. Yield was also good
and comparable to findings outside Nigeria. This un-
derscores the need to institute active screening for TB
among DM patients. However, further studies are rec-
ommended to identify associated factors to guide policy
makers in planning and development of TB-DM inte-
grated services.

PS-01-505-31 Treatment outcomes among
tuberculosis patients with diabetes mellitus
in Jiangsu, China

Q Liy,"2N You,' P Lu,' L Zhu," W Lu,! 'Center for Disease
Control and Prevention of Jiangsu Province, Department of
Chronic Communicable Disease, Nanjing, China, 2Nanjing
Medical University, Department of Epidemiology, Nanjing,
China. e-mail: liugiaonjmu@163.com

Background: There are 100 million diabetes patients
in China however few clinical studies have fully evalu-
ated treatment outcomes of tuberculosis patients with
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diabetes mellitus in China. We investigated treatment
outcomes and risk factors of tuberculosis patients with
diabetes in Jiangsu Province, China.

Methods: In 2017, the National Basic Public Health Ser-
vice Diabetes Patients Physical Examination Project was
conducted in the cities of Danyang, Rugao, and Jiang-
yin. Data on treatment outcomes of tuberculosis-diabe-
tes patients were obtained from the Tuberculosis Infor-
mation Management System. Descriptive and logistic
regression analysis were used to analyze the risk factors
of the treatment outcomes for tuberculosis patients with
diabetes.

Results: A total of 152 tuberculosis-diabetes patients
were included in the analysis. Of these, 49 (32.2%) were
cured and 88 (57.9%) completed treatment, a treatment
success rate of 90.1%. Univariate logistic regression
demonstrated that smear-positivity, retreatment, and
pulmonary cavitation were risk factors for failing treat-
ment. Multivariate logistic regression analysis results
demonstrated that risk factors for treatment failure
included sputum smear-positivity (Adjust Odds Ratio
[OR], 7.91, 95% Confidence Intervals [CI], 2.13-29.44),
retreated patients (Adjusted OR, 5.12, 95% ClI, 1.70-
15.43) and pulmonary cavitation (Adjusted OR, 5.03,
95% CI, 1.64-15.42).

Conclusions: We found that tuberculosis treatment suc-
cess among diabetes patients was lower among sputum
smear-positive, those previously treated for tuberculosis,
or with pulmonary cavities. Strengthening early diagno-
sis and identifying tuberculosis patients with diabetes
that are at high-risk of treatment failure is needed in are-
as with a high-burden of both diabetes and tuberculosis.

PS-01-506-31 Does diabetes mellitus affect
the treatment outcomes of tuberculosis?
Results of a 10-year cohort Israeli study

Z Mor,"2 | Tzanani,? A Yaffe,34 D Ben Dayan,35
Ministry of Health, Department of Health, Tel Aviv, Israel,
2Ashkelon Academic College, School Health Sciences,
Ashkelon, Israel, 3Tel Aviv University, Medicine, Tel Aviv,
Israel, 4Hillel Yaffe Hospital, Endocrinology, Hadera, Israel,
5Shmuel Harofeh Hospital, Lung, Beer Yaakov, Israel.
e-mail: zmor100@gmail.com

Background: Diabetes mellitus (DM) is a non-commu-
nicable disease which impairs host immunity and may
increase susceptibility to tuberculosis. This study aims
to assess patients’ characteristics and treatment out-
comes of hospitalized tuberculosis patients with DM
(TB&DM+) in Israel.

Methods: This cohort study included all patients who
were hospitalized in the only referral tuberculosis hos-
pital in Israel from 2005 to 2015. Demographic, clini-
cal, and laboratory characteristics were compared be-
tween all 80 hospitalized TB&DM+ (known DM or
newly diagnosed) during the study period with a ran-
dom sample of 227 tuberculosis patients without DM

(TB&DM-). DM was defined as two consecutive results
of fasting blood sugar levels greater than 125md/dL or
HbA1C>6.5%.

Results: TB&DM+ patients were more commonly Is-
raeli citizens, older and lived in lower socioeconomic
areas than TB&DM-. No statistical significant differ-
ences were found in multi drug resistance rates between
TB&DM+ and TB&DM- (1.6% vs. 9.2%, respectively,
p=0.07), positive sputum sample (60.8% vs. 48.97%,
respectively, p=0.1) and culture (83.8% vs. 77.9%, re-
spectively, p=0.3). The adherence of TB&DM+ to treat-
ment was better, but it took those patients longer time
to convert their positive culture than TB&DM- (62+38
days vs. 49116, p=0.04) and their mortality rate was
higher (20.0% vs. 8.9%, respectively, p< 0.01). Treat-
ment success was lower in TB&DM+ than TB&DM-,
but did reach significant statistical differences (76.2%
vs. 83.1%, respectively, p=0.2).

Conclusions: The presence of DM was not associated
with unfavorable treatment outcomes among TB& DM+
in this study, although death rates among TB&DM+
were higher. It might be that close follow-up and effi-
cient control of blood glucose levels among TB& DM+
improved their treatment outcomes.

Older tuberculosis patients and those from lower socio-
economic areas are vulnerable populations, suggesting
that they should be prioritize for DM screening. The
relatively slow response to treatment among TB& DM+
requires better longer isolation to prevent further infec-
tions.

PS-01-507-31 Impact of diabetes mellitus
on treatment outcomes of patients

with MDR-TB: a retrospective analysis in
Bangladesh

N Arefin Saki,’ PK Modak,’ M-U Alam,2 MS Bashar,’
MS Islam, "National Tuberculosis Control Program,
DGHS, Dhaka, Bangladesh, 2Interactive Research and
Development, Health, Dhaka, Bangladesh.

e-mail: nazis.arefin@yahoo.com

Background: Multidrug-resistant Tuberculosis (MDR-
TB) is a continuing threat to TB control especially in
developing countries. Compared to first line therapy,
MDR-TB treatment is less effective and outcome de-
pends on many factors. There is growing evidence sug-
gesting that diabetes mellitus (DM) affects treatment
outcome in tuberculosis patients. This study aimed at
investigating the role of DM on MDR-TB treatment
outcomes.

Methods: This was a retrospective cohort study where
MDR-TB patients’ records were reviewed to evaluate
the treatment outcomes of patients with and without
DM. Data were collected from five MDR-TB hospitals
in Bangladesh enrolled between January and December
2015. Information of DM was obtained by analyzing the
baseline laboratory investigations and hospital records.
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The SPSS v.23 software was used for data analysis. Out-
come findings were compared between the patients with
and without DM.

Results: Of 657 MDR-TB patients enrolled, 103(15.7%)
had DM and among them 48(46.6%) were diagnosed
during baseline investigations of MDR-TB treatment.
Mean age of the patients were 35.24(+14.82) years and
none was HIV positive. Among the MDR-TB patients
with diabetes, 68.9% were treated successfully whereas
78.9% among non-diabetic. Patients with diabetes had
1.5 times higher risk of unfavorable treatment outcomes
(95% CI 1.1-2.1, p=0.027) than the non-diabetics. Rela-
tive risk of death and treatment failure among the pa-
tients with DM was 2.1 (95% CI 1.5-3.6, p=0.01) and
3.3 (95% CI 2.4-5.5, p=0.002) respectively. Proportions
of two-month culture conversion were lower in MDR-
TB patients with diabetes than without diabetes (66 %
and 72%) but was not statistically significant.
Conclusions: The study revealed that DM had serious
impact on MDR-TB treatment outcomes and were as-
sociated with increased death and failure. Culture con-
version was also delayed in presence of DM. Routine
screening for diabetes among MDR-TB patients is rec-
ommended for early detection. Further studies are re-
quired to identify better options to manage MDR-TB
with DM more effectively.

PS-01-508-31 Outcomes of MDR-TB
treatment in people with diabetes in Peru:
an operational report from 2014-2015

E Herrera-Flores,' H Hernandez, J Rios,’

C Ugarte-Gil,234 "Ministerio de Salud, Direccién de
Prevencién y Control de Tuberculosis, Lima, Peru,
2Universidad Peruana Cayetano Heredia, Instituto de
Medicina Tropical Alexander von Humboldt, Lima, Peru,
3Universidad Peruana Cayetano Heredia, School of
Medicine, Lima, Peru, 4London School of Hygiene and
Tropical Medicine, TB Centre, London, United Kingdom.
e-mail: edwher00@hotmail.com

Background: Peru has the highest multidrug-resistant
tuberculosis (MDR TB) burden in the Americas, with
more than 80% persons with MDR TB living in urban
areas. Diabetes (DM) prevalence is increasing, particu-
larly in urban areas and is associated with poor TB treat-
ment outcomes. There is limited data on the character-
istics of MDR TB in persons with DM (MDR TB-DM)
in Peru, information that is needed to design effective
control measures in this vulnerable population.
Methods: MDR TB electronic records from the Peruvian
National TB Program (NTP) operational database and
clinical records submitted to NTP were reviewed. Adult
persons with MDR TB-DM who started treatment be-
tween 2014-2015 in Peru were included, excluding per-
sons with extensively drug-resistant TB. We evaluated
patient’s characteristics, operational variables and treat-
ment outcomes.

Results: We identified 2662 persons with MDR TB, 167
(6.27%) were MDR TB-DM and we reviewed the 126
(75.45%) available records. The median age in MDR TB-
DM was 49.71 years (IQR:41.6-57.3); 89 (70.63%) were
men, 97 (76.98%) from Lima, 14 (11.11%) malnour-
ished, 48 (38.10%) overweight/obesity, mean Body Mass
Index(BMI) was 23.47 (SD: x4.44), time of DM was
5.77 years (SD:15.35), basal fasting glucose was 200.5
(SD:£95.58), 63 (61.76%) used insulin, 48 (47.06%)
non-adherence to DM treatment. Regarding TB treat-
ment outcomes 62 (50.41%) had successful treatment,
9 (7.14%) died, 13 (10.32%) had treatment failure, 39
(30.95%) lost to follow-up. Unsuccessful outcome (de-
fined as death, treatment failure and lost to follow-up)
was associated with non-awareness about TB (OR:8.33,
CI95%:3.68-18.86), non-adherence to DM treatment
(OR:2.95, CI95%:1.30-6.67), non-culture conversion at
3d month (OR:7.88, CI95%:2.18-28.54). There was no
association with glycemic control, nutritional status or
radiological characteristics.

Conclusions: DM was present in 6.27% of MDR TB,
they were mostly older adults. Unsuccessful outcomes
were associated with non-awareness about TB, non-ad-
herence to DM treatment and non-culture conversion at
3° month.

PS-01-509-31 Prediabetes and the
presentation of a moderate-extensive
pulmonary tuberculosis in drug-susceptible
cases

B Martel Chavez,' C Ugarte-Gil,2 K Tintaya Mifian,’

J Jimenez Guevara,' E Sdnchez Garavito,? D Vargas
Vasquez,4 L Lecca Garcia,! CD Mitnick,> 'Socios En
Salud Sucursal Peru, Tuberculosis Department, Lima,

Peru, 2Universidad Peruana Cayetana Heredia, Institute

of Tropical Medicine Alexander Von Humboldt, Lima,
Peru, 3Hospital Nacional Sergio E. Bernales, Department
of Research and Teaching, Lima, Peru, 4Hospital Nacional
Hipolito Unanue, Department of Pulmonology, Lima, Peru,
SHarvard Medical School, Department of Global Health and
Social Medicine, Boston, MA, United States of America.
e-mail: bmartel_ses@pih.org

Background: Prediabetes is frequent in patients with pul-
monary tuberculosis (PTB). It may occur due to an in-
flammatory response induced by tuberculosis infection.
Hyperglycemia may, in turn, lead to a proinflammatory
response and progression of TB disease. Unlike for dia-
betes mellitus (DM), limited research has explored the
association between prediabetes and extent of disease.
We estimate the association between baseline prediabe-
tes and moderate-extensive pulmonary involvement in
patients with newly diagnosed drug-susceptible PTB.

Methods: We included 180 consenting adults with newly
diagnosed, previously untreated, smear positive (>2+)
PTB in Lima, Peru, between 2013 to 2015. All partici-
pant isolates were susceptible to isoniazid and rifampin
by GenoType MTBDRplus 2.0 and met other eligibility
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criteria for the parent study, a Phase I trial of high dos-
es of rifampin. Patients with baseline normal (< 5.7%)
HbA1c or prediabetes (5.7-6.4%) were included. Chest
X-ray was interpreted by a pulmonologist to define lim-
ited, moderate and extensive tuberculosis; we dichoto-
mized the outcome as limited vs moderate-extensive.
Baseline covariates were included in the regression. We
used Log-Poisson (robust) regression to determine prev-
alence ratio (PR).

Results: We excluded 4 patients from the analysis: one
had HbA1c above the cutoff for pre-diabetes and three
were missing HbAlc and/or X-ray data. 30 (17.1%)
patients had prediabetes and 104 (59.1) had moderate-
extensive PTB. Moderate-extensive PTB was more com-
mon in prediabetic than in normal glycemic patients
(80.% vs. 54.8%; p=0.011). In multivariable analysis
prediabetic patients were 1.32 times more likely to have
moderate-extensive disease than normal glycemic pa-
tients (PR 1.32; 1.01-1.72, p=0.043).

Conclusions: Prediabetes is common in patients newly
diagnosed with PTB. We found an association between
prediabetes and moderate-extensive disease on chest
X-ray in drug-susceptible cases. In this cross-sectional
study, we can’t ascertain the direction of the relation-
ship. Hyperglycemia should be carefully followed as
part of patient-centered care for TB.

PS-01-510-31 Diabetes mellitus as
comorbidity in pulmonary tuberculosis
associated with increased smear grade,
extent of lung involvement and cavitation

S Prakash Babu,'2 A Narayanan,' PB Narasimhan,'

S Knudsen,3 NS Hochberg,4 P Salgame,> RC Horsburgh
Jr,6 JJ Ellner,5 G Roy,' S Sarkar,? JIPMER, Preventive and
Social Medicine, Puducherry, India, 2JIPMER, Puducherry,
India, 3Boston Medical Center, Epidemiology, Boston, MA,
United States of America, 4Boston University School of
Public Health, Boston Medical Centre, Boston, MA, United
States of America, 5SRutgers University, Department of
Medicine, Newark, NJ, United States of America, 6Boston
University School of Public Health, Epidemiology, Boston,
MA, United States of America.

e-mail: prco.indoustb@gmail.com

Background: Diabetes mellitus (DM) is a known co-
morbid condition for tuberculosis (TB) and also a major
risk factor in the development of active TB.

Methods: Aim: To study sputum positivity and lung
involvement in active pulmonary TB patients with and
without the co-existence of DM.

Methodology: The data is obtained from RePORT
India cohort, JIPMER. The study population was
comprised of 18 healthy community controls (HCC)
and 214 active pulmonary TB patients, of which 129
(60.3%) were TB+DM+ and 72 (33.6%) had only
TB+. Sputum smear positivity (1+, 2+, 3+), and chest
X-ray (% of lung affected and cavitation) were the pa-
rameters analysed.

Results: The percentage of smear positivity was higher
in the co-morbid group compared to TB alone group for
each smear grade (1+ smear positivity: TB+DM+: 64%,
TB+: 35.6%; 2+ smear positivity: TB+DM+: 69.4%,
TB+:30.6% and 3+ smear positivity: TB+DM+: 59.4%,
TB+: 40.5%). Patients with diabetes as a co-morbidity
had significantly greater extent of affected lung (85.2%)
and greater likelihood of cavitation in the affected lung
(25%). In the TB+ group 63.3% had affected lung was
18% with cavitation.

Conclusions: Comorbidity with DM increases the
smear positivity grade and affects the lungs by increased
involvement and cavitation. It is of concern that diabe-
tes may be associated with increased lung damage and
transmission of TB. This suggests further detrimental
interactions, if not synergy, between the co-epidemics of
diabetes and TB.

PS-01-511-31 The effects of statin vs.
non-statin lipid-lowering agents on
tuberculosis and other infections in type

2 diabetes patients

W-J Su,'2 S-W Pan,'2 Y-F Yen,23 J-Y Feng,'2 'Taipei
Veterans General Hospital, Department of Chest Medicine,
Taipei, Taiwan, 2National Yang-Ming University, School of
Medicine, Taipei, Taiwan, 3Taipei City Hospital, Division of
Infectious Disease, Taipei, Taiwan.

e-mail: wjsu.mail@gmail.com

Background: Patients with type 2 diabetes mellitus
(T2DM) are susceptible to tuberculosis (TB). Although
statins have demonstrated anti-TB action in basic re-
searches, the effects of statins versus non-statins lipid-
lowering agents (NsLLA) on reducing TB and other in-
fections in T2DM patients remain uncertain.

Methods: Newly diagnosed T2DM patients between
2001-2013, without prior lipid-lowering agent (LLA)
treatment were enrolled in this study based on the Tai-
wan national health insurance research database. The
patients were classified as statin-users, NsLLA-users,
and LLA-free group. Patients were observed for incident
TB, the primary outcome, from T2DM diagnosis un-
til treatment crossover or December 2013; the second-
ary outcomes included herpes zoster and pyogenic liver
abscess. Statin-user and NsLLA-user were the time-de-
pendent variables in Cox regression analysis.

Results: Observation of 240782 person-years, TB inci-
dences were 115, 182, and 279/105 person-years in statin-
users (n=17696), NsLLA-users (n=5327), and LLA-free
group (n=22316), respectively. TB risk was 34% lower
in statin-users than NsLLA-users (HR: 0.66; 95% CI
0.44-0.99); and in a matched subcohort (HR: 0.50, 95%
CI 0.28-0.89). The incidence of herpes zoster in statin-
users, NsLLA-users, and LLA-free group was 957, 690,
812/10° person-yeaars, respectively. Statin-users had
a 23% higher risk of herpes zoster than NsLLA-users
(HR:1.23,1.01-1.50). No statistical difference on risk of
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TB between NsLLA-users and LLA-free group.
Conclusions: Compared with NsLLA, statin use is as-
sociated with a decreased TB risk but an increased risk
of herpes zoster among diabetic patients.

PS-01-512-31 Impact of altered glycaemia on
radiographic manifestations in pulmonary
tuberculosis patients from Lima, Peru

N Barreda Ponce," M Arriaga,2 OM Sanabria,3 L Lecca,’
R Calderon Espinoza,4 'Socios En Salud Sucursal Peru,
Lima, Lima, Peru, 2Universidade Federal da Bahia, Bahia,
Bahia, BA, Brazil, 3Socios En Salud Sucursal Peru, Medical,
Lima, Peru, 4Universidade Federal do Rio de Janerio, Rio de
Janeiro, RJ, Brazil. e-mail: nbarreda_ses@pih.org

Background: Radiographic manifestations in pulmo-
nary tuberculosis (TB) patients with altered glycaemia
have been documented but some references were not
consistent. Some differences had related with number,
location and extension of lung lesions and all this could
be related with metabolic changes reveled by different
biochemical and hematologic profiles. Some limitations
were described but we have the hypothesis that improve-
ments in glycaemia diagnosis will show different and
better relations on radiographic profiles in TB patients
with DM or preDM (GMD).

Methods: Between February and December 2017, chest
radiographs (CXRs) in 132 TB patients were enrolled.
Serum glucose, HbAlc and oral glucose tolerance test
were performed to diagnose GMD. Biochemical and
hematological tests were performed by health center
TB program. Radiographic lesions include alveolar in-
filtrates, fibrous tracts and cavities. Potential effects of
sociodemographic and clinical factors on detection of
hyperglycemia were analyzed.

Results: 40.2% and 52.3% of TB patients showed 3 le-
sion types and >4 radiographic lesions. (See Fig A) Ap-
proximately, 60% TB-GMD patients have 3 lesion types
and more than 75% of TB-GMD patients have >4 radio-
graphic lesions.(See Fig B) Significant differences were
found in the number and type of radiographic lesions
in TB patients affected with DM or preDM. TB-GMD
patients showed more alveolar infiltrates, fibrous tracts
and cavities. Additionally, significantly high levels of
WBC counts, Cholesterol, triglycerides and transami-
nases and low levels of albumin and hemoglobin were
related with more type diverse and bigger number of le-
sions. (See Fig C)

Conclusions: Hyperglycemia significantly influenced
the presentation of radiographic manifestations and the
number of lesions in patients with pulmonary tuber-
culosis. This had a very good relation with metabolic
changes reflected by a significantly alteration of bio-
chemical profiles which could be associated with slow
and poor evolution or worst treatment outcomes. Atypi-
cal radiographic profiles in TB-GMD patients show the
need to improve the glycemic diagnosis to ensure the
properly control of the comorbidity.
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PS-02-C13 MPOWER lessons from
Southeast Asia

PS-02-514-31 Cigarettes attract customers:
views of cigarette retailers on the
importance of providing cigarettes in their
stores

NM Kurniati,’ PA Swandewi Astuti, 23

NM Dian Kurniasari,'2 '"Udayana Center for NCDs,
Tobacco Control and Lung Health (Central), Research,
Denpasar, Indonesia, 2Udayana University, Biostatistics and
Demography, Denpasar, Indonesia, 3University of Sydney,
Public Health, Sydney, NSW, Australia.

e-mail: kurni.nimade@gmail.com

Background: Cigarette retailers are ubiquitous in Indo-
nesia, a recent study in Denpasar mapped a high den-
sity of cigarette retailers with close distance to schools.
The retailers were also admitting selling cigarette to
young people. There is no regulation and there is no
systematic documentation on the reliance of the retail-
ers to cigarette selling. This study aims to explore the
reliance of retailers around school to income from ciga-
rette selling.

Methods: This was a qualitative exploration through
in-depth interview with 40 cigarette retailers in four In-
donesian cities: Denpasar, Semarapura, Depok and Jog-
jakarta in January-February 2019. We selected cigarette
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retailers based on their presence around school, type of
retailers and schools’ level. Interview questions include
direct profit from selling cigarettes, comparison of sell-
ing single sticks and packed cigarettes, and why they are
selling cigarettes. The interviews were recorded, tran-
scribed and analysed with Thematic Analysis.

Results: Most retailers admitted that the direct profit
from selling cigarette is small, around IDR. 1,000. - to
IDR 1,500. - per pack. There is difference from selling
loose and packed cigarette, but it is still small. They
also need relatively big amount of capital to be able to
stock cigarettes which also depend on the size of the
stores.

The main reason of selling cigarettes are due to high de-
mands from customers and to attract customer to come
to their stores which may also buy other products. The
retailers raised their concern of potency to lose custom-
ers and loose potential bigger profit from selling other
products if they do not provide cigarettes.
Conclusions: Cigarettes are complementary product to
attract customers yet yield certain importance to the re-
tailers. It will need a step by step process to try to regu-
late cigarette selling starting from prohibition of selling
to young people, followed with other stronger regula-
tion such as licensing.

PS-02-515-31 Utilisation of
non-communicable disease clinics

for tobacco cessation services:

a plausible possibility

S Goel," G Bhatt,” N Kaur,2 GB Singh,2 'Post Graduate
Institute of Medical Education and Research, Community
Medicine and School of Public Health, Chandigarh, India,
2Government of Punjab, Health and Family Welfare,
Chandigarh, India. e-mail: sonugoel@yahoo.co.in

Background and challenges to implementation: Non
Communicable Diseases (NCDs) are responsible for 38
million (68%) of the world’s 56 million deaths. Tobacco
use is a major preventable and modifiable behavioural
risk factor for NCDs. As per National Programme for
Prevention and Control of Cancers, Diabetes, Cardio-
vascular Diseases and Stroke (NPCDCS) there is a pro-
vision of screening of risk factors for NCDs (including
tobacco) besides providing them treatment and behav-
ioural advice for NCDs. However, NCD clinics are not
being used optimally utilized for providing cessation
services.

Intervention or response: A comprehensive tobacco ces-
sation intervention package was designed to be delivered
at NCD clinics for NCD patients who are tobacco users
as well which was further validated after taking inputs
from experts, academicians, tobacco users and program
managers of tobacco control and NCD Control. The
package comprises of a booklet for Health Care Provid-
ers (HCPs) at NCD clinic, Disease specific pamphlets
(for patients), and stage of behaviour change specific

short text messages (SMS) in vernacular language. The
program managers were oriented for implementation of
this package.

Results and lessons learnt: The knowledge and skills of
HCPs at the NCD clinics, with regard to tobacco ces-
sation services can be enhanced which will provide an
opportunity to integrate two national programs for syn-
ergistic outcomes.

This approach could be cost-effective and operationally
viable for long term sustainability as it will be a part of
an existing service under the national programme. How-
ever, this approach of integration shall face challenges
in terms of resistance of staff for perceived additional
responsibility, poor compliance of patients for follow
up, and sub-optimal coordination between program
managers.

Conclusions and key recommendations: Delivery of ef-
fective patient centric, disease specific, culturally sen-
sitive tobacco cessation services at NCD clinic, might
prove to be an efficient measure in reducing complica-
tions of NCDs among patients using tobacco.

PS-02-516-31 Exploring the mapping
analysis of tobacco licensing system to
tobacco control in city corporations and
municipalities of Bangladesh

A lslam,! A Islam," KM Hasibul Huq,! 'AID Foundation,
Program, Mohammadpur, Bangladesh.
e-mail: aminulislambakul@gmail.com

Background: AID Foundation implementing a 2-year
project title “Introduce, implement and monitor nation-
al and sub national licensing policy for tobacco sales” in
the 22-district, 5-City Corporation and 18-Municipal-
ity under Dhaka and Khulna Divisions. The aim of the
project is to introduce stringent licensing system for to-
bacco sales in Bangladesh.

Methods: This research mainly explored the progress
of project intervention and situation of introduce, im-
plement and monitor national licensing policy for to-
bacco sales in project areas. The research used simple
random samplings techniques for selecting sample the
119 respondents, e.g. City Corporation & Municipal-
ity Mayors, Commissioners, Secretary, licensing officers,
revenue officers, health officers, sanitary inspector and
BATA members. Questionnaire survey and informal dis-
cussion tools were mainly used for data collection from
the respondents.

Results: Findings of the research revealed that 96.5% of
respondents are known about the tobacco control law
(TCL) and 54% of the respective organizations like City
Corporation and Municipality have a licensing guide-
line.

The research also found that 27.8% of respective organi-
zations have annual budget allocation (average, USD$
2,024) for taking initiatives of the TCL at their working
areas. Only 38.3% of respondents said that their organ-
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ization has conducted mobile court to control openly
selling tobacco product and follow-up the licensing.
However, a good percentage (53.5%) of respondents said
that their organization is providing licensing for control-
ling tobacco sale at local level. From the informal discus-
sion observed, the majority of the unregulated tobacco
traders and sellers did not have any legal permission or
license to sell the tobacco commodities. However, they
wanted to license to continue their business and expected
an alternative job opportunity for them at locally.
Conclusions: The survey suggests that special efforts
like apply TCL, licensing, Mobile Court with follow-up
and alternative employment opportunity would be re-
quired to control the selling of tobacco commodities at
local level.

PS-02-517-31 Identifying and changing
smoking places through health promotion
approach in Karuwalagashinna village in
Anuradhapura, Sri Lanka

A Wijerathne," M Roushan,' H Gunarathna,!

N Karunarathna,' S Gunasekara,” N Rathnayake,!
HDSP Subhani,’ S Kumara,' GND Guruge,' Children
Society in Karuwalagashinna 'Rajarata University of Sri
Lanka, Health Promotion Department, Anuradhapura, Sri
Lanka. e-mail: asinsalawijerathne@gmail.com

Background and challenges to implementation: Over
20,000 people die per a year from tobacco related ill-
nesses in Sri Lanka. Therefore, actions should be taken
to address this issue. Objective of this study was to iden-
tify the smoking places and to change those places in
Karuwalagashinna village in Anuradhapura district us-
ing health promotion approach.

Intervention or response: At first, we discussed about
location of the village with the children society. Then,
Children drew their village map and unprotected places
were marked on it. They identified some places where
people used for smoking & drinking alcohol as gangs
and some shops where people used to smoke mostly as
unprotected places. After identifying unprotected plac-
es, they developed interventions to change these places.
Then they discussed with their parents and key persons
in the village about these places and how those places
can be risky in particularly for children.

Video clips were used as evidence to discuss about how
these places can be risky. Awareness about these places
was improved using the community map. Posters cam-
paign, hanging expenditure calendars mentioning how
much of money is spent per year due to smoking, a box
to put money saved as a result of reducing number of
cigarettes and changing the way of responding to those
places and smokers were some interventions that used to
change these unprotected places.

Results and lessons learnt: Children’s awareness was
improved in order to identify smoking places as unpro-
tected.

Awareness level of the villagers was improved about
these places and risk of these places.

There were four places which used for smoking and
drinking alcohol as gangs and three shops where people
used to smoke. Number of cigarette buds were reduced
near these three shops. Smoking & drinking alcohol
were reduced at these unprotected places.

Conclusions and key recommendations: Health promo-
tion approach is an effective way to empower people to
take actions for reducing smoking behavior.

PS-02-520-31 Monitoring survey of display
and tobacco advertising, promotion, and
sponsorship ban at modern retailers in
Depok City, 2018

B Priyono,' B Hafidhah,2 Wihardini,? R Nuryunawati,’
No Tobacco Community, Bogor, Indonesia, 2No Tobacco
Community, South Tangerang, Indonesia, 3No Tobacco
Community, Depok, Indonesia.

e-mail: bhanks.priez@gmail.com

Background: Depok City is a Child-Friendly City, which
also pays attention to the health protection of its citi-
zens from the effects of tobacco pruduct as evidenced by
the Depok City Local Regulation No.3 of 2014 concern-
ing Smoke-Free Area (SFA).

On the 13th article (2) it stated that Persons and / or in-
stitutions and / or agencies that sell cigarettes in Smoke
Free Area are prohibited to clearly show the types and
products of cigarettes but can be indicated with a
sign”cigarette available”.

The implementation of this article has not been maxi-
mized, a pre-survey and post-survey was carried out in
order to see the extent to which display bans and tobac-
co advertising, promotion and sponsorship (TAPS) ban
in modern retailers in Depok City 2018.

Methods: The pre-survey was conducted on 7-17 Sep-
tember 2018 (before Depok City Mayor’s Letter No.
300/357-SatPol.PP circulated) and the post survey was
conducted on 25 November-16 December 2018 with
samples of 40 and 400 modern retailers respectively
(including the mall). Both are descriptive observational
surveys to see compliance and support and experience
of modern retail managers in implementing SFA using
the monitoring sheets.

Results: The results of the pre and post survey are as
follows. Found cigarette displays from 95% to 19.5%,
found cigarette advertisements as much as 87.5% to
21.75%, found cigarette promotions as much as 75%
to 16.25%, there are writings available here cigarettes at
0% to 79.25% and found sponsors there was a decrease
of 5% to 2.5%. And the regulatory support for cigarette
display closure rose from 92.5% to 99.75%.
Conclusions: This shows that there was a decrease in
large numbers of violations in the implementation of
bans on displays and TAPS ban before and after the
Mayor’s letter.
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PS-02-521-31 Smokeless tobacco use and
dependence among slum dwellers in
Bhubaneswar city, India

R Gadtia,! PK Jena,' N Satpathy,! 'KIIT Deemed to be
University, School of Public Health, Bhubaneswar, India.
e-mail: rasmirekha50@gmail.com

Background: Monitoring tobacco use and offering help
to quit are two important interventions for tobacco con-
trol. Considering high burden of smokeless tobacco in
Eastern India, this study was conducted to assess the
burden of smokeless nicotine or tobacco dependence
using tool i.e. FTND (Fagerstrom Test for Nicotine De-
pendence) and ICD-10 (International Classification of
Disease, 10th edition) criteria.

Methods: About 251 individuals from Bhubaneswar city
Odisha were included in this study. A interview schedule
using GATS questionnaire, FTND tool for smokeless to-
bacco and ICD-10 criteria was developed and data col-
lected using mobile based Epicollect 5.0 application and
data was analyzed using R package.

Results: About 80.87% (63.35% male and 36.45% fe-
male) respondents were current smokeless tobacco users
among them 53.38% were daily users. Mean FTND score
among daily smokeless tobacco users was 3.91+1.87 re-
spectively and 60% (95 % Cl: 52%-69 %) daily smokeless
tobacco user had medium or high dependence to nico-
tine. ICD-10 criteria identified 42% (95% CI: 38%-64%)
of the smokeless tobacco users as dependent.

The factors that found to be significantly associated
with Nicotine Dependence among smokeless tobacco
users included age, gender, education and marital sta-
tus. Concordance between FTND Scale and ICD-10
criteria was higher for the group with FTND score four
or more.

Conclusions: As a high proportion of daily smokeless
tobacco users are nicotine dependent, the government
should focus on reaching these people with tobacco ces-
sation services. Four out of ten smokeless tobacco users
were clinically dependent. These findings reflect urgent
need to fulfill the unmet need for offering assistance to
tobacco user for quitting as per WHO MPOWER strat-
egy. This study also found the usefulness of FTND in
community settings to assess dependence.

PS-03-D1 Still far from zero TB deaths

PS-03-523-31 Tuberculosis and
cardiovascular disease risk: a systematic
review and meta-analysis

CA Basham,2 S Smith,3 K Romanowski,?

J Johnston, .24 "University of British Columbia, School of
Population and Public Health, Vancouver, BC, Canada,
2British Columbia Centre for Disease Control, Provincial TB
Services, Vancouver, BC, Canada, 3University of Manitoba,
Max Rady College of Medicine, Winnipeg, MB, Canada,
4University of British Columbia, Division of Respiratory
Medicine, Vancouver, BC, Canada.

e-mail: umbashac@myumanitoba.ca

Background: There is increasing epidemiological evi-
dence of an association between tuberculosis (TB) and
cardiovascular disease (CVD) risk. The primary objec-
tive of this study was to estimate a pooled risk ratio
(RR) of CVD among persons diagnosed with TB com-
pared to persons not diagnosed with TB.

Methods: We systematically searched EMBASE, MED-
LINE, and Cochrane databases for terms related to TB,
CVD, and epidemiological study designs. Two reviewers
screened studies, applied ROBINS-I tool to assess risk
of bias, and extracted data independently from included
studies. Random effects meta-analysis was used to esti-
mate a pooled RR of CVD for persons diagnosed with
TB compared to those not diagnosed with TB.

Results: A total of 5,628 articles were identified, with
full text assessment of 211. Fifteen studies were included
in the review and subsets of estimates from non-over-
lapping populations with sufficient data were meta-an-
alyzed.

We estimated a pooled RR of 2.06 (95% CI: 1.58 to 2.68)
for CVD among those with TB. We determined a pooled
risk of bias across studies of “serious” using the ROB-
INS-I tool.

Conclusions: We found significantly increased risk of
CVD among persons diagnosed with TB in the reviewed
literature. Prospective studies of TB and CVD are re-
quired to understand the relationship between TB and
CVD.
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PS-03-524-31 Case fatality and recurrent
TB among privately treated TB patients in
Patna, India

S Huddart,"2 M Singh,3 N Jha,? M Pai, "2 "McGill
International TB Centre, Epidemiology, Montreal, QC,
Canada, 2McGill University, Epidemiology, Montreal, QC,
Canada, 3World Health Partners, TB, Patna, India.

e-mail: sophie.huddart@mail.mcgill.ca

Background: A key component of the WHO End TB
Strategy is quality of care, for which case fatality is a
critical marker. India accounts for 29% of global TB
deaths and half of India’s TB patients are treated in the
highly unregulated private sector. Our study estimated
the case fatality ratio (CFR) and rate of recurrent TB
among privately treated Indian TB patients.

Methods: Through the Private Provider Interface Agen-
cy (PPIA) project in Patna, World Health Partners has
treated more than 65,000 patients since 2014. Of these,
a random sample of 4,000 patients treated from 2014 to
2016 were surveyed for case fatality and recurrent TB
via phone survey or home visit. CFR is defined as the
proportion of patients who die during the period of in-
terest. Treatment CFRs, post-treatment CFRs and rates
of recurrent TB were calculated. Predictors for fatality
and recurrence were identified using Cox proportional
hazards modelling. Selection bias due to unreachable
patients was adjusted for using inverse probability selec-
tion weighting.

Results: Of 4,000 patients, 2,151 (53.8%) were sur-
veyed by April 2019, of whom 217 had died. The selec-
tion bias-adjusted treatment CFR was 7.19% (6.17%,
8.26%). The adjusted CFR was 1.28% (0.81%, 1.78%)
at 12 months post-treatment and 2.98% (2.06%, 3.92%)
at 24 months post-treatment. The adjusted rate of re-
current TB was 1.14% (0.69%, 1.63%) at 12 months
post-treatment and 3.23% (2.26%,4.22%) at 24 months
post-treatment. Age was a significant predictor of post-
treatment fatality (HR 1.06, CI: 1.04, 1.08).
Conclusions: PPIA-treated patients in Patna experi-
enced a moderate treatment CFR but rates of recurrent
TB and post-treatment CFRs were low.

Our data, however, might reflect the best-case scenario
in the private sector, as providers engaged in the PPIA
project have received training, incentives, free diagnos-
tics and drug vouchers, and adherence support for their
patients.

PS-03-525-31 Estimating the impact of
pre-treatment loss to follow up on TB
mortality estimates at public health facilities
in Uganda

S Zawedde-Muyanja,' J Musaazi,' YC Manabe,?

A Katamba,3 B Castelnuovo,! A Cattamanchi,*
Infectious Diseases Institute - College of Health Sciences,
Makerere University, Research, Kampala, Uganda, 2Johns
Hopkins University School of Medicine, Division of
Infectious Diseases, Department of Medicine, Baltimore,
MD, United States of America, 3Makerere University
Kampala, Department of Medicine, Kampala, Uganda,
4University of California San Francisco, Medicine, San
Francisco, CA, United States of America.

e-mail: szawedde@idi.co.ug

Background: Tuberculosis (TB)-associated mortality
estimates derived only from cohorts of patients initi-
ated on TB treatment may under-represent actual mor-
tality as they exclude pre-treatment deaths. We sought
to estimate the impact of deaths among patients with
pre-treatment loss-to-follow-up (LFU) on TB mortality
estimates in Uganda.

Methods: We retrospectively reviewed data on all pa-
tients with bacteriologically-confirmed pulmonary TB
at 10 health facilities from January to June 2018, includ-
ing 3 primary care facilities, 4 district hospitals and 3
tertiary referral hospitals. Pre-treatment LFU was de-
fined as not starting TB treatment within two weeks of
diagnosis. We traced all pre-treatment LFU patients to
ascertain their vital status. We updated mortality out-
comes of patients successfully traced. We then carried
out sensitivity analyses to ascertain how the results
would be modified if all patients who were not success-
fully traced were assumed to stay alive or die after diag-
nosis.

Results: Of 510 TB patients included, 100 (19.7%) ex-
perienced pre-treatment LFU. Of these, 42 were success-
fully traced. There were no differences in age, sex and
HIV status between patients successfully traced or not.
Of the 42 patients successfully traced, 10 (24%) had
died (all prior to TB treatment initiation). After cor-
recting for mortality among patients with pretreatment
LFU, overall mortality estimates increased by 28.4%
from 6.7% (95%C14.6%-9.6%) to 8.6% (95%CI 6.3%-
11.7%). Stratified by level of care, updated mortality
estimates were (5.6% (95%CI 2.6%-12.2%) at primary
care facilities; 7.9% (95%CI 4.4% -14.3%) at district
hospitals and 10.6% (95%CI 7.0%-15.7%) at tertiary
referral hospitals. Sensitivity analyses treating all pa-
tients not successfully traced as alive or dead resulted
in updated mortality estimates of 7.6% (95%CI 5.6%
-10.4%) and 19.8% (95% CI 16.5%-23.7 %) respectively.
Conclusions: TB associated mortality estimates should
be corrected using vital status of patients who experi-
ence pre-treatment LFU. Further tracing exercises are
needed to define outcomes of these patients.
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PS-03-526-31 Case fatality among Indian
tuberculosis patients: a systematic review
and meta-analysis

S Huddart,"2 A Svadzian,’2 V Nafade, .2

S Satyanarayana,3 M Pai,'.2 "McGill International

TB Centre, Epidemiology, Montreal, Canada, 2McGill
University, Epidemiology, Montreal, Canada, 3International
Union Against Tuberculosis and Lung Disease, Center for
Operational Research, New Delhi, India.

e-mail: sophie.huddart@mail.mcgill.ca

Background: More than a quarter of the global TB
deaths occur in India. Patient mortality is an important
marker of care quality as prompt diagnosis and appro-
priate treatment should prevent deaths both during and
after treatment. This systematic review seeks to estimate
the case fatality ratio (CFR) for Indian TB patients.
Methods: We searched Medline, Embase and Global
Health for eligible papers published between 2006 and
2017. The treatment and post-treatment CFRs were
extracted and, when sufficiently homogeneous, pooled
using Normal-Binomial Generalized Linear Mixed
Models. Pooling was also performed in key patient sub-
groups. Study quality was evaluated using a modifica-
tion of the SIGN Cohort criteria.

Results: A total of 125 relevant studies were identified.
The overall treatment CFR was 0.06 (95% CI: 0.04,
0.07). The CFR was higher for HIV+ [0.11 (0.08, 0.15)]
and DR-TB patients [0.12 (0.08, 0.17)]. We found simi-
lar CFRs for adult [0.05 (0.03, 0.08)] and pediatric [0.04
(0.02, 0.09)] patients. The public sector CFR was 0.05
(0.04, 0.07) but only 4 of 125 (3.2%) papers described
privately treated patients, precluding a pooled estimate
for this strata. Only 11 (8.8%) papers described post-
treatment fatality and these could not be pooled. Out of
125 studies, 78 (62.4%) had limited generalizability, 31
(24.8%) had selection bias, and 6 (4.8%) had short fol-
low-up times. Quality concerns were present in 74.4%
of papers.

Conclusions: Our study shows that overall, Indian TB
patients experience a CFR equal to that called for in the
WHO End TB strategy. However, the CFR is not well
described or is unacceptably high for important vulner-
able groups. This work highlights the need for more
high quality patient follow-up, especially in India’s large
private healthcare sector.

PS-03-527-31 All-cause mortality after loss
to follow-up among patients with drug-
resistant tuberculosis, country of Georgia

N Adamashvili,! D Baliashvili,2 G Kuchukhidze,3

H Blumberg,* R Kempker,4 N Lomtadze,> Z Avaliani,>
M Magee,5 National Center for Disease Control and
Public Health, Global Fund Tuberculosis Program,

Thilisi, Georgia, 2Rollins School of Public Health, Emory
University, Epidemiology, Atlanta, GA, United States of
America, 3World Health Organization, Division of Health
Emergencies and Communicable Diseases, Copenhagen,
Denmark, 4Emory University School of Medicine, Division
of Infectious Diseases, Atlanta, GA, United States of
America, SNational Center for Tuberculosis and Lung
Diseases, Surveillance and Strategic Planning Department,
Thilisi, Georgia, 6Georgia State University School of Public
Health, Division of Epidemiology and Biostatistics, Atlanta,
GA, United States of America.

e-mail: dbalias@emory.edu

Background: Loss to follow-up (LFU) is common among
patients with drug-resistant (DR-TB) receiving second-
line TB treatment. However, little is known about mor-
tality among DR-TB patients who were LFU. We aimed
to determine all-cause mortality rates and identify factors
associated with all-cause mortality after LFU among pa-
tients with DR-TB from the country of Georgia.
Methods: We conducted a retrospective cohort study
using data from the Georgian National TB Program.
Eligible participants included adult patients with DR-
TB who initiated second-line TB treatment during 2011-
2014 and were subsequently defined as LFU (treatment
interruption for >2 consecutive months). Survival status
and dates of death were determined by cross referenc-
ing patients with Georgia’s National Death Registry.
Clinical and laboratory data were abstracted from the
National Center for Tuberculosis and Lung Diseases
medical records. We used survival analyses to estimate
all