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Are we winning the battle against HIV?

D Havlir. University of California, San Francisco, CA; HIV/AIDS
Division, San Francisco General Hospital, CA, USA

It is difficult to argue that we are winning the battle
against HIV when there are still 2.5 million new HIV
infections and 1.7 million HIV related deaths annu-
ally. However, the case can be made that we have the
knowledge to begin to end the HIV epidemic. This
case is based on recent groundbreaking studies in HIV
prevention that demonstrate adult male circumcision
protects against HIV acquisition in men, that pre-
exposure antiretroviral therapy prophylaxis (PREP)
can reduce risk for HIV acquisition in both men and
women and that antiretroviral therapy is extremely
effective in reducing HIV transmission through sex-
ual transmission and from mother to child.

Deploying interventions that reduce and even elim-
inate new HIV infections is a key component of
ending the HIV epidemic. Expanding antiretroviral
treatment, strategic use of PREP, and evidence-based
measures tailored to specific populations such as
clean needle exchange for injection drug users will all
reduce new HIV infections. Mitigating HIV-related
morbidity is a second goal that can be achieved by
starting antiretroviral therapy earlier in the course of
HIV disease and preserving immune function. Finally,
we must reduce HIV-related deaths. This will require
an HIV care cascade that identifies, treats and retains
persons living with HIV into integrated, efficient and
affordable health systems.

Winning the battle against HIV and winning the
battle against tuberculosis are inextricably linked.
How priority HIV interventions and health systems
strengthening favorably impact and synergize with
new and emerging TB control efforts will be the focus
of this presentation. Needed scientific, political and
community support and engagement to achieve aspi-
rational goals for both diseases will also be discussed.

SATURDAY, 2 NOVEMBER 2013

Asthma: the neglected epidemic

| Asher. Department of Paediatrics: Child and Youth Health,
The University of Auckland, Auckland, New Zealand

Asthma is a large and neglected worldwide problem.
Those affected struggle to breathe, on occasions with
little warning, need urgent medical attention, have
hospital admissions, and there are occasional deaths.
The direct costs of asthma are high; however, the in-
direct costs, which result in loss of productivity, are
even higher, such as absenteeism from school (lost ed-
ucation) and work—for adult sufferers and parents
of asthmatic children. Improved access to essential
asthma medicines and effective health service deliv-
ery will reduce this burden.!

Asthma starts usually in young childhood, is the
commonest chronic disease in children and an impor-
tant non-communicable disease (NCD).2 The Inter-
national Study of Asthma and Allergies in Childhood
(ISAAC http://isaac.auckland.ac.nz/) 1991-2012, by
studying nearly 2 million children in 105 countries
(80% of low- and middle-income countries [LMICs])
identified the global prevalence and severity of asthma
in children, the changing patterns and potential risk
and protective factors. In ISAAC centres, about 15%
of children and adults in the world have asthma, with
more severe symptoms in LMICs.

The high global burden of asthma necessitates
continuation of the ISAAC work, by building on the
ISAAC network and merging with work undertaken
by The International Union Against Tuberculosis and
Lung Disease. The Global Asthma Network (http://
www.globalasthmanetwork.org/), established in 2012,
will focus on LMICs to improve asthma care globally
and improve access to quality-assured essential asthma
medicines, currently unavailable to many asthmatics
in LMICs. Targets include reducing by 50% by 2025
the severity of asthma, the proportion of symptom-
atic people not on inhaled corticosteroids, time off
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work/school, unplanned urgent medical visits, hospi-
tal admissions, and asthma mortality. The Global
Asthma Network will investigate the role of potential
risk factors suggested by ISAAC including exposure
to high intensity truck traffic and tobacco smoke,
open fire cooking, damp homes, high fast food in-
take, low fresh fruit and vegetable intake, less breast
feeding in non-affluent countries, and obesity. Na-
tional asthma strategies and asthma guidelines will
be promoted with enhancement of capacity in health
service delivery for people with asthma.

1 The Global Asthma Report 2011, Paris, France: International
Union Against Tuberculosis and Lung Disease, 2011.
2 Pearce N, Asher I, Billo N, et al. Asthma in the global NCD
agenda: a neglected epidemic. Lancet Respiratory Medicine 2013;
1: 96-98.

Pneumonia in children: still a major challenge
to child health globally

H J Zar. Department of Paediatrics and Child Health, Red
Cross War Memorial Children’s Hospital, University of Cape
Town, South Africa

Pneumonia remains the leading cause of mortality
and a major cause of morbidity including hospitalisa-
tion in children under 5 years of age living in low- or
middle-income countries. In the last decade, there
have been several advances and new interventions
against childhood pneumonia. These include more
widespread implementation of protein-polysaccha-
ride conjugate vaccines against Haemophilus influen-
zae type b and Streptococcus pneumonia, use of case
management, and better prevention and treatment of
HIV. In addition, general measures such as promo-
tion of breast feeding, better nutrition, improvements
in living conditions and reduction in exposure to in-
door air pollutants may reduce pneumonia incidence
and severity. As a result there has been a substantial
reduction in pneumonia incidence and improved out-
comes; however, pneumonia mortality in children is
still currently estimated at approximately 1.3 million
cases annually, with most deaths occurring in low-
income countries. Most deaths are preventable using
currently available tools; more widespread roll-out
of pneumococcal conjugate vaccine globally, espe-
cially in the areas of highest pneumonia mortality re-
mains a challenge.

Determining the aetiology of childhood pneumo-
nia remains difficult in the absence of reliable diagnos-
tic tests. Nevertheless data from vaccine-probe stud-
ies indicate that the predominant aetiological agent is
S. pneumoniae, which is estimated to cause 18% of
severe cases and 33% of deaths. Respiratory viruses
also contribute considerably to the burden of child-
hood pneumonia. Severe pneumonia may reflect co-
infection with multiple pathogens. With improved
vaccine uptake, the importance of vaccine-targeted
pathogens is anticipated to diminish, while a greater

proportion of cases may occur due to Staphylococcus
aureus, Klebsiella pneumoniae and Mycobacterium
tuberculosis in TB-endemic areas.

Appropriate antibiotics and supportive care in-
cluding oxygen remain the key elements of effective
treatment. Use of the pneumonia case management
strategy included in the WHO-IMCI program may
reduce childhood mortality by approximately 20%,
with even higher reductions in pneumonia-specific
mortality. Community-based case management of
childhood pneumonia is effective, reducing pneumo-
nia mortality by up to 70%. Oral rather than intrave-
nous antibiotics have been reported to be effective
for treatment of severe pneumonia; community-based
use of these may be a feasible and effective strategy
for reducing mortality. However, widespread imple-
mentation of such effective preventative and manage-
ment strategies for pneumonia still remains challeng-
ing in low- and middle-income countries.
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CRITICAL ISSUES AND CHALLENGES
FOR MAXIMISING THE IMPACT
OF XPERT® MTB/RIF

Strategic approach for Xpert® MTB/RIF
implementation: results from Nigeria

M Gidado,' J O Obasanya,?2 O Onazi,' N Chukwueme,?

R Tushar,' E Elom,2 O Temitayo,3 E Peter.! '"KNCV/TB CARE |
Project, Abuja, FCT, 2National TB & Leprosy Control Program,
Abuja, FCT, 3TB-HIV Unit, USAID, Abuja, FCT, Nigeria

Introduction: With the adoption of Gene Xpert®
MTB/RIF by WHO, countries need to pay careful
consideration to existing laboratory network, infra-
structure, human resource, capacity for MDR-TB en-
rollment and care, development of guidelines; estab-
lishment of Gene Xpert advisory team (C-GAT) and;
effective coordination between TB and HIV for bet-
ter impact on early access to treatment.
Methodology: Consisted of a desk review of Gene
Xpert implementation plan, reports of activities of
C-GAT; and quarterly statics and supervisory reports.
Results: Of 34 functional Gene Xpert machines in
24 states with support from different partners, 26
(76 %) are within TB-HIV comprehensive sites. About
19 (56%) machines are located in secondary health
facilities, while 14 (41%) are at the tertiary and only 1
(3%) in private health facility. Data from the 15 Gene
Xpert sites supported by TB CARE I revealed that a
total of 7267 sputa were tested from Q4, 2011-Q2,
2013; 52% (3779) of those tested men and only 15%
(1086) of the clients were PLHIV TB suspects. Fur-
thermore, Mycobacterium tuberculosis positivity rate
was 31% (2246); proportion of Rif resistance among
all tested was 7.6% (557) and 24.8% among M. tu-
berculosis positive cases. Higher proportions (63.7%)
of RIF resistance were male. The M. tuberculosis pos-
itivity rate among PLHIV TB suspects was 17% (189)
and RMP resistance of 1% (9).

Conclusion: In spite of the low utilization of the ma-
chines especially for PLHIV; poor maintenance sys-
tem for the machines; and the inadequate capacity
for good quantification, there is a need for a system-
atic approach and effective collaboration with HIV/
AIDS program in the implementation and roll out
of GeneXpert to ensure access to the diagnosis and
early treatment.

Financing the introduction of new tuberculosis
diagnostics and treatment: reflections from
Rwanda and Uganda

A Umubyeyi Nyaruhirira,’ S Chutima,' F Matovu,?2

U Claude Bernard,®* M Gasana,3 D Collins,’ C Mundy,"

A Zagorski." "Management Sciences for Health, Arlington,
VA, USA; 2Makerere University, Kampala, Uganda; 3TB Division,
Rwanda Bio-Medical Center, Kigali, Rwanda

Background: Successful uptake of TB interventions
will require viable financing strategies and mechanisms.
The approach was developed to assess financing of
new TB diagnosis and treatment interventions, and
identify financing gaps and barriers to maintaining
existing TB interventions and introducing new one.
Methods: We carried out case studies in Rwanda
and Uganda from July to September 2012 to develop
the assessment approach. A desk review of the Na-
tional TB Program (NTP), MOH documents and bud-
gets, and consultations with key stakeholders involved
in TB control on decision-making and planning pro-
cesses, resources requirements for diagnosis and treat-
ment, introduction plans of new TB interventions,
and challenges to TB financing were conducted.
Results: The Uganda national tuberculosis and lep-
rosy program planned to roll out MDR-TB treatment
and GeneXpert machines to reach 100 machines by fi-
nancial year 2014. The incremental cost of implement-
ing GeneXpert diagnostics is about US$29.65 per test
and installing each GeneXpert machine is approxi-
mately US$45400. The Rwanda national tuberculosis
program planned to roll out the GeneXpert in 2 phases
and reach 16 machines in the country by financial
year 2014. The National technical working group de-
velops criteria of placement of the machines and a
budget for 2012-2017 was developed and submits
for funding through the TB National strategic plan.
The cost of implementing and installing each Gene-
Xpert GX4 machine is approximately US$48 070.
Conclusion: Determining and ensuring adequate fi-
nancing for TB diagnostics and treatment interven-
tions will be a recurring challenge, as governments
are increasingly expected to contribute financially to
health care in an environment of competing needs
and scarce resources. In both countries, GF repre-
sented a significant source of funding for their TB
programs. Estimating financing requirements and fi-
nancing gaps is not part of routine.
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Global evidence, tools and revised
WHO guidance for Xpert® MTB/RIF

W Van Gemert, C Gilpin, F Mirzayev, K Weyer. Global TB
Programme, World Health Organization, Geneva, Switzerland

Background: WHO first recommended the Xpert®
MTB/RIF assay in December 2010, with subsequent
policy guidance and an accompanying Rapid Imple-
mentation document describing technical and opera-
tional ‘How-to” issued in May 2011. WHO policy doc-
uments on TB diagnostics are reviewed every 3-5 years,
and updated based on new evidence available.
Methods: Systematic reviews were commissioned by
WHO in early 2013 to collect and analyze the most
up-to-date body of evidence on the diagnostic accu-
racy of Xpert MTB/RIF for the detection of pulmo-
nary TB and associated rifampicin resistance, for the
detection of extrapulmonary TB (stratified by biolog-
ical specimen type), for the detection of TB and asso-
ciated rifampicin resistance in children; and on the
affordability, cost-effectiveness and resource impli-
cations of diagnostic and screening algorithms for
scaling-up use of Xpert MTB/RIF. An Expert Group
meeting was convened by WHO in May 2013 to syn-
thesize and evaluate the evidence using the GRADE
process. Draft recommendations were developed by
the Expert Group and approved by the WHO Strate-
gic and Technical Advisory Group for TB.

Results: Refined WHO policy guidance and an asso-
ciated manual describing practical and operational
considerations will be issued in Q3 2013. In 2013
WHO has also issued a revised edition of its Defini-
tions and Reporting Framework, prompted largely
by the introduction of Xpert MTB/RIF. A WHO TB
laboratory biosafety manual has also been published
in several languages and features a risk-based ap-
proach that guides the essential biosafety measures
required for performing different technical proce-
dures, including Xpert MTB/RIE. A training package
on Xpert MTB/RIF is under development by GLI part-
ners, combining and updating existing materials de-
veloped by FIND, KNCV and Cepheid.

Conclusions: WHO policy guidance and associated
tools based on the most up-to-date evidence provide
a solid foundation for countries to effectively adopt
and implement Xpert MTB/RIF.

PREVENTING HIV-RELATED
TUBERCULOSIS AT THE
COMMUNITY LEVEL: A SYNTHESIS
OF THE CREATE STUDIES

Preventing tuberculosis in high HIV prevalence
areas: outcomes of the Thibela tuberculosis
and THRio studies

G J Churchyard,'2 K Fielding,2 R E Chaisson,3 J J Lewis,?2

E L Corbett,2 P Godfrey-Faussett,2 R Hayes,2 A D Grant.2
TAurum Institute, Johannesburg, Gauteng, South Africa;

2L ondon School of Hygiene and Tropical Medicine, London,
UK; 3Johns Hopkins University, Baltimore, MD, USA

Background: TB case notifications in South African
gold mines are extremely high (>4%/year), due to a
high prevalence of HIV (~30% in 2000) and silico-
sis. The “Thibela TB’ study evaluated the impact of
community-wide IPT at a population and individual
level.

Methods: Cluster randomised trial with clusters (8 in-
tervention, 7 control) comprising all mine workers at
a mine shaft and associated hostels. The interven-
tion included community mobilization, TB screening
(symptoms and chest radiograph), and 9 months of
IPT after excluding active TB. The primary outcome
was TB incidence at cluster level over a 12 month pe-
riod, starting 9 months after enrolment ended, or
equivalent for control clusters.

Results: Among 78 744 miners (37763 intervention,
40981 control clusters), 95.9% were male, median
age 41 years. In the intervention arm, 27126 (66.2%)
miners participated, and 23659 (87.0%) started IPT.
Community-wide IPT did not reduce TB incidence
in the intervention arm (intervention 3.02/100 py vs.
control 2.95/100 py, adjusted incidence rate ratio
[TRR] 0.96 [95%CI 0.76-1.21]. At the individual level,
among 10909 miners IPT reduced TB incidence dur-
ing the 9 month intended treatment period by 58%,
(2.91 vs. 1.10/100 py for control and isoniazid co-
horts, respectively, alRR 0.42 [95%CI 0.20-0.88]),
but protection was subsequently lost rapidly.
Conclusion: Community-wide IPT did not reduce TB
incidence at a population level, despite substantially
reducing TB incidence while taking IPT. Improving
TB control in this setting will require more potent
and durable interventions to reduce TB transmission,
and also interventions to address susceptibility.

The CREATE legacy: taking study results to the
next level

P Godfrey-Faussett. London School of Hygiene & Tropical
Medicine, London, UK

The convergence of HIV and tuberculosis has led to
unprecedented rises in tuberculosis rates in many
countries and presents one of the major challenges
to tuberculosis control. CREATE is a consortium
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of academics; policy-makers at local, national, and
international levels; health services and communities
that have worked over the past decade to develop,
implement and assess new approaches to address
these challenges. The results of CREATE’s three ma-
jor community-randomised trials have contributed to
changes in policies both locally and internationally.
The capacity built for large scale intervention re-
search, with strong community engagement and en-
hanced laboratory, epidemiological and social science
teams in several sites is now being used for further
studies of HIV and tuberculosis prevention, diagnosis
and care.

TUBERCULOSIS REINFECTION:
IMPACT ON TUBERCULOSIS CONTROL

The prevalence and impact of tuberculosis
reinfection in China

CYang,' X Shen,2 Q Gao." 'Shanghai Medical College,
Fudan University, Shanghai, 2Department of Tuberculosis
Control, Shanghai Municipal Center for Disease Control and
Prevention, Shanghai, China

Whether the development of post-primary active tu-
berculosis (TB) represents an episode of endogenous
reactivation or exogenous reinfection has been de-
bated for decades. Until the 1990s, by using of geno-
typing techniques, it has been possible to demonstrate
that exogenous reinfection can occur. However, the
prevalence of exogenous reinfection, and its role in
maintaining the circulation of tuberculosis in com-
munity and its contribution to the tuberculosis inci-
dence, have not been fully understood yet, especially
in tuberculosis high-burden settings—where the ma-
jority of cases are found today. Based on a study of
molecular epidemiology of tuberculosis in five differ-
ent provinces in China, we have demonstrated sev-
eral findings to possible data on the extent which tu-
berculosis is attributable to reinfection. Firstly, it is

generally assumed that the proportion of clustered
isolates in a population reflects the amount of recent
transmission of M. tuberculosis. The proportion was
found to be 30% overall. The frequency of cluster
isolates among patients with treatment history was
also determined to be 32%, at least indicating the oc-
currence of exogenous reinfection. Secondly, among
recurrent tuberculosis patients with paired isolates
available, comparing the DNA genotypes of bacilli
isolated during the initial episode with those of ba-
cilli isolated during the subsequential episode re-
vealed that nearly half (49%) of them had unmatched
DNA genotypes and were categorized as reinfection.
Thirdly, tuberculosis patients simultaneously infected
with multiple strains of M. tuberculosis provide
further evidence of the occurrence of exogenous re-
infection. The prevalence of multiple infections was
found to be 5%-11% in these settings in China. In
all, these findings emphasized that the reinfection is
widespread in China and its impact on TB control
is a concern.

Implications of tuberculosis reinfection
on LTBI treatment

G Churchyard. Aurum Institute, Johannesburg, Gauteng,
South Africa

One third of the world’s population is infected with
tuberculosis (TB). People with HIV have a greatly in-
creased risk of TB disease, which can be reduced by
treatment of latent TB infection (LTBI). Isoniazid
preventive therapy (IPT) in the pre-HIV era was
shown to durably reduce the risk of TB in settings
with declining or low TB transmission. A recent meta-
analysis showed that 6 months of IPT reduced the
risk of TB in HIV-infected, TB infected adults by
64%. In high TB transmission settings in the pre ART
era the durability of IPT was less than 2 years. In the
ART era, the durability of 6 months of IPT was
shown to be about 6 months in Botswana. In high TB
transmission settings (Botswana and South Africa),
continuous IPT reduced the risk of TB while taking
it, but TB rates increased soon after stopping IPT.
Among South African gold miners, IPT for 9 months
reduced the risk of TB disease at an individual level
by 58% while taking it, but the protective effect was
subsequently lost rapidly, and community-wide IPT
did not improve TB control. TB after IPT may be due
to reactivation of inadequately treated LTBI or re-
infection. In high transmission settings the annual
risk of infection ranges from 4-20% and reinfection
may limit the durability of IPT. Mathematical model-
ling suggests that continuous IPT combined with scal-
ing up antiretroviral therapy, case finding with a more
sensitive tool (e.g., GeneXpert) and doing the basics
better, may substantially improve TB control.
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The implications of tuberculosis reinfection

on modeling the epidemic

T Cohen,'2 C Colijn.3 Division of Global Health Equity,
Brigham and Women'’s Hospital, Boston, MA, 2Department of
Epidemiology, Harvard School of Public Health, Boston, MA,
USA; 3Department of Mathematics, Imperial College,
London, UK

Molecular studies have confirmed that humans can
be repeatedly infected with M. tuberculosis. In this
talk, we will use insights from mathematical and
simulation models to highlight the ways in which re-
infection may influence the behavior of TB epidem-
ics. Reinfection acts to reduce competition between
strains of M. tuberculosis; models with reinfection
thus support greater long-term diversity than mod-
els without reinfection. Reinfection resulting in
mixed infection can also affect treatment outcomes
and modify the expected impact of interventions,
particularly when individuals may harbor both drug-
resistant and -susceptible strains. We will suggest
important open questions that must be addressed to
improve our understanding of how reinfection influ-
ences the trajectory of epidemics and the effective-
ness of control measures.

IMPROVED TUBERCULOSIS
DIAGNOSTICS ADDING NEW
DYNAMICS TO TUBERCULOSIS CONTROL

Technology transfer and implementation

of new diagnostics within UNITAID-funded
EXPAND-TB project

D Orozco,' A Korobitsyn,' K Kao,' J Wambugu,'

C N Paramasivan,' C Boehme,' F Mirzayev,2 J Iragena.2

'FIND, Geneva, 2World Health Organization, Global TB
Department, Geneva, Switzerland

Background: EXPAND-TB, a UNITAID-supported
six-year project implemented as a collaboration with
WHO and FIND, focuses on accelerating access to
rapid WHO-endorsed diagnostic technologies for pa-
tients at risk of MDR-TB in 27 countries around the
globe. We describe the project outcomes and a transi-
tioning model that will allow the project to be effec-
tively phased-out while maintaining laboratories op-
erations beyond 2014.

Methods: Throughout the project we have assured
political commitment and policy review; upgraded
laboratory facilities; delivered commodities for liquid
culture and drug susceptibility testing (DST), line
probe assay (LPA), and rapid speciation; and initi-
ated a capacity building and mentoring program for
laboratory staff in collaboration with partners. At
present we are developing a transitioning strategy to
ensure that this level of operations is maintained
beyond the project, including a set of tools that will

allow governments and local/international partners
to provide the needed support.

Results: By the Q1-2013, 44325 MDR-TB cases
were detected in 65 laboratories in 25/27 countries
(38% of the global target). Technologies have been
integrated into the national diagnostic algorithms but
continued support is required to ensure their rational
use. Costly infrastructure and biosafety upgrades, in-
adequate and turnover of staff, complex importation
regulations and poor sample transportation systems
are amongst the major limitations to improved labo-
ratory diagnosis of MDR-TB.

Conclusion: The EXPAND-TB project has success-
fully supported TB laboratory work in 27 countries,
contributing to narrowing the diagnosis gap for MDR-
TB cases. Obstacles faced at the project start up di-
rectly relate to the challenges of technology transfer,
complex nature of diagnostic technologies and set
up of laboratories. We currently focus on continuous
improvement while developing a transitioning strat-
egy to ensure long-term sustainability of the achieve-
ments made.

Uptake of new tuberculosis diagnostics

and diagnostic algorithms in the Republic

of Moldova

A Mosneaga,' | Climasevschi,' E Romancenco,? V Crudu,’
V Soltan,’ L Domente,2 S Alexandru,2 A Ciobanu.2 'Center
for Health Policies and Studies (PAS Center), Chisinau,
2|nstitute of Phtysiopneumology, Chisinau, Moldova

Background: Moldova has one of the highest bur-
dens of TB drug resistance TB in the world. Multi-
drug-resistant TB (MDR-TB) was found in 23.7% of
new and 62.8% of previously treated culture-positive
cases in 2012; 98.6% of rifampicin-resistant cases
were MDR. Xpert® MTB/RIF technology was in-
troduced in March 2012, with the support of TB-
REACH grant.

Settings: Twenty-five Xpert instruments were placed
at district level TB units (56% population coverage),
reference laboratories, penitentiary facilities and AIDS
centers. Xpert is used as primary diagnostic test for
TB, parallel to smear microscopy. Xpert tests are per-
formed in TB suspects during their first visit to a TB
facility; no sputum transportation is used.

Objective: To assess the effectiveness of Xpert MTB/
RIF use at peripheral TB service delivery level.
Results: A total of 13433 Xpert tests were per-
formed between April 2012-March 2013. The time
for a patient to receive results is 0-1 days. Failed
tests amounted to 5.6% of total tests. A total of
2293 tests were positive for MTB with the overall
positivity rate 18.1% of all valid tests. Among all
Xpert MTB-positive cases, 56.0% were smear posi-
tive by microscopy and 44.0%—smear negative. Re-
sistance to rifampicin was found in 796 cases (34.7%
of all MTB-positive cases, new and retreatment).
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Among 2199 MTB-positive cases with HIV test re-
sults, 277 (12.6 %) were HIV-positive.

Conclusions: Xpert MTB/RIF is effective as an ini-
tial diagnostic test in the high MDR-TB setting, re-
ducing time to diagnosis and allowing for early de-
tection of drug resistance. Xpert renders a very high
(over 40%) yield in bacteriological confirmation com-
pared to smear microscopy. The level of rifampicin
resistance is very high, similar to that identified by
routine drug susceptibility testing. The test proved
sensitive in HIV-infected individuals. Further efforts
are required to integrate Xpert in routine diagnostic
and treatment pathways countrywide.

Role of new rapid tuberculosis diagnostic

tools in strengthening TB-HIV interventions

in Swaziland

G Maphalala,” K Mlambo,2 S Haumba,2 D Khumalo,3

S Ginindza,3 T Dlamini,# S Zwane.5> 'National Health
Laboratory Services, Mbabane, 2University Reseach Council,
Mbabane, 3National Reference Laboratory, Mbabane, 4National
Tuberculosis Progrmme, Mbabane, SMinistry of Health,
Mbabane, Swaziland

Background: Swaziland has an overall HIV preva-
lence of 19%, which increases to 26% among the age
group 15-49 years, and a TB incidence of 1320 cases
per 100000 population and an HIV co-infection rate
among TB patients of 80%. The proportion with
multi-drug resistant TB among new cases of TB and
previously treated cases is 7.7% and 33.8%, respec-
tively. In 2012 the Swaziland Health Laboratory Ser-
vice introduced Gene-Xpert machines in various fa-
cilities in the country, aimed at enhancing sensitivity
of TB detection in smear negative, culture positive
patients, early recognition of Drug Resistant-TB cases,
and finding an additional pool of drug sensitive and
resistant TB cases.

Method: Mapping of priority health facilities for
Xpert implementation was conducted in 2012 and a
laboratory algorithm that incorporates new rapid di-
agnostics into the Swaziland Health Laboratory ser-
vice was agreed upon by stakeholders. Retrospective
data abstraction was done for two quarters between
January 2012 (before Xpert rollout) and January to
June 2013 to measure diagnostic yield and impact of
Xpert treatment enrolment.

Results: In Swaziland, Xpert increased diagnostic
yield by about 13%. The proportion of bacteriologi-
cal confirmed cases enrolled into treatment tested for
TB was 59% (511/873) for January—March 2012
and 43% (520/876) for April to June 2012, while for
the same period in 2013, it was 70% (622/900) and
73% (749/1035) respectively. Gene-Xpert was able
to detect TB in one out of 8 tests done 18% (409/2250)
in January to March 2013 and 12.9% (153/1182) in
April to June 2013 of tests done were MTB+.
Conclusion: The introduction of GeneXpert machines

has increased diagnostic yield for MTB+ and case
detection in Swaziland TB case detection and DR-TB
diagnosis and treatment enrolment. Hence contribut-
ing significantly to improved TB case finding and
treatment enrolment.

HOW CAN TOBACCO CONTROL
STRATEGIES IMPROVE HIV AND
TUBERCULOSIS PATIENT OUTCOMES?

Smoking and mortality among HIV-infected
individuals: findings from a nationwide
population-base

M Helleberg,'2 S Afzal,3 G Kronborg,4 C S Larsen,5

C Pedersen,6 J Gerstoft,’2 B G Nordestgaard,23 N Obel.".2
Department of Infectious Diseases, Copenhagen University
Hospital, Rigshospitalet, Copenhagen, 2Faculty of Health
Sciences, University of Copenhagen, Copenhagen, 3The
Copenhagen General Population Study, Copenhagen
University Hospital, Herlev, 4Department of Infectious Diseases,
Copenhagen University Hospital, Hvidovre, SDepartment of
Infectious Diseases, Aarhus University Hospital, Aarhus,
6Department of Infectious Diseases, Odense University
Hospital, Odense, Denmark

Objective: To assess mortality attributable to smok-
ing among HIV patients.

Methods: We estimated mortality rates (MR), mor-
tality rate ratios (MRR), life expectancies, life years
lost and population attributable risk of death associ-
ated with smoking and with HIV among current and
non-smoking individuals from a population-based,
nationwide HIV cohort and a cohort of age- and gen-
der matched HIV negative individuals.

Results: 2921 HIV patients and 10642 population
controls were followed 14281 and 45122 person-
years, respectively. All-cause mortality and risk of
non-AIDS-related death was substantially increased
among current compared to non-smoking HIV pa-
tients MRR 4.4 (95%CI 3.0-6.7) and 5.3 (95%CI
3.2-8.8), respectively). Excess MR/1000 person-years
among current versus non-smokers was 17.6 (95 %CI
13.3-21.9) for HIV patients and 4.8 (95%CI 3.2—
6.4) for controls. A 35-year-old HIV patient had a
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median life expectancy of 62.6 years (95%CI 59.9-
64.6) for current and 78.4 years (95%CI 70.8-84.0)
for non-smokers; the numbers of life years lost in as-
sociation with smoking and HIV were 12.3 (95%CI
8.1-16.4) and 5.1 (95%CI 1.6-8.5), respectively. The
population attributable risk of death associated with
smoking was 61.5% among HIV patients and 34.2%
among population controls.

Conclusion: In a setting where HIV care is well orga-
nized and antiretroviral therapy is available free of
charge, HIV infected smokers with long-term engage-
ment in care lose more life years to smoking than to
HIV. The excess mortality of smokers is tripled and
the population attributable risk of death associated
with smoking is doubled among HIV patients in Den-
mark compared to the background population.

Tobacco control strategies with HIV and
tuberculosis patients in Africa: impact,
opportunities and challenges

D Adam. International Union Against Tuberculosis and Lung
Disease, UK Office, Edinburgh, UK

Sub-Saharan Africa remains one of the regions of the
world most affected by HIV and tuberculosis. With
nearly one in 20 adults (4.9%) living with HIV, rep-
resenting 69% of people living with HIV worldwide
and more than 260 cases per 100000 inhabitants in
2011 for tuberculosis. For both diseases, smoking re-
mains a major risk factor. However one of the major
challenges of tobacco control in Africa is weak re-
sources and limited involvement of health profession-
als for its development. Meeting the challenge of to-
bacco control opens a major opportunity to improve
TB prevention and treatment/outcomes of tuberculo-
sis and HIV. Indeed, in many African countries, TB
and HIV have a well organized structure and major
reach into communities which can enable good reach
of tobacco prevention strategies. These structures have
the advantage of the resources both in the form of
government grants or from international partners
such as the Global Fund. This is a good opportunity
to exploit these resources for the benefit also of to-
bacco control, which is less well-funded, but has a
major influence on millions of TB-HIV patients and
their families. Despite the convergence between HIV
and TB with smoking and the important number of
people in African countries with TB-HIV, there is a
lack of integration of tobacco control in national
strategies and plans against TB and HIV in many of
these countries. One of the major challenges is the
lack of communication and collaboration between
stakeholders and programs. For this reason, it is im-
portant to involve stakeholders in national tobacco
control in the development process elaboration or re-
view of national strategic plans to fight against TB
and HIV for inclusion of tobacco control in these
plans. Budget must be allocated for tobacco control.

Sessions on cessation of tobacco use, education about
the dangers, monitoring levels of smoking among
patients, creating non-smoking spaces in hospitals,
clinics and homes of patients are all examples that
can be integrated into strategies against tuberculosis
and HIV.

How is tobacco control in Bangladesh doing to
benefit people with tuberculosis and HIV?

M M D Akramul Islam,? S Islam," S Ferdous,’

Q A L Mamun Siddiqui,! F Khatun,' S Munim lbna Mohsin,!
M Shamsul Alam," M Nuruzzaman Haque.2 'Health
Nutrition and Population Program, BRAC, Dhaka, 2National
Tuberculosis Control Program, Dhaka, Bangladesh

Background: In Bangladesh, production and con-
sumption of tobacco are high. Here, 43% of adults
use some form of tobacco and 23% are tobacco
smokers. 75.7% non-smokers are exposed to second-
hand smoke at workplaces. Tobacco smoking is an
important risk factor for developing TB. In May
2011, BRAC started smoking cessation initiative
among TB patients. The aim of the intervention is to
improve the treatment outcome of TB patients by re-
ducing tobacco consumption.

Intervention: BRAC supported 17 Dhaka peri-urban
TB centers were selected for the pilot intervention.
TB programme staff were trained on tobacco control
with particular focus on the harmfulness of smoking,
second-hand smoking and its impact on TB, intro-
duce counseling methods and documentations using
the guideline “Smoking cessation and smoke-free en-
vironments for tuberculosis patients” by The Union.
The tools and contents of the guideline were trans-
lated in Bengali. Counseling is given to patients for
smoking cessation during the initiation of treatment
and subsequent visits to TB centre. A brief counseling
is done by Shasthya Shebika (Frontline Community
Health Worker) during DOT.

Results: All the 17 centers were declared as smoke-
free and ‘No smoking’ signage is placed at the en-
trance of these centers. From May 2011 to April 2013,
a total of 6782 TB patients were enrolled at these
centers. Of them, 1471 (22%) were smokers and 2139
(32%) patients were identified who were exposed in-
side the home. Of the patients who initiated TB treat-
ment between April 2011 to March 2012, 75% (419)
quit smoking at the end of treatment; the cure rate
increased to 94% in 2011 which was 89% in 2010.
The default rate is also 1% reduced in the same pe-
riod which was 3% before intervention.

Conclusion: Smoking cessation intervention among
TB patients found to be effective through counseling.
It helps improving TB patient’s lung condition as well
as treatment outcome. The intervention is recom-
mended to expand other areas.
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CLIMATIC CHANGE AND
ENVIRONMENTAL AIR POLLUTION:
OUR RIGHTFUL CONCERN

Cook stoves and use of solid fuels: a policy
maker’s perspective

D Gupta. Ex-Secretary, Ministry of New and Renewable
Energy, Government of India, Delhi, India

Setting: More than 2 billion people still use traditional
stoves with biomass as fuel for cooking. This causes a
range of adverse health effects because of indoor air
pollution (IAP)—women and small children being the
worst affected. IAP is an important risk factor for
many diseases of the lung including asthma and TB,
which disproportionately affect the poor. Women spend
a lot of time in collecting firewood and cooking.
Objective: Complete coverage of all rural households
with improved efficient cook-stoves must become a
sustainable development goal for 2030.

Design: Such stoves with 5 year lifespan may cost
between US$30-50. Poorest cannot afford. Would re-
quire some subsidies. CER prices between Euro 7-8
could have easily funded millions of stoves but car-
bon market has crashed. Financing options require
creation of a premium voluntary carbon market and
a niche fund from the proposed International Climate
Fund. Nations must create eco-system—standardised
manufacturing of components; regional testing and
technical support centres; designing stoves as per
consumer preferences through pilot projects and con-
ducting large scale awareness drives.

Result: Improved cook-stoves will greatly reduce
IAP and improve quality of life of the poor and poor-
est rural women and households.

Emerging future threats to chronic respiratory
diseases due to climatic change and
urbanisation factors

A El Sony. The Epidemiological Laboratory (Epi-Lab),
Khartoum, Sudan

Climatic change strikes population health directly
and indirectly. Its outcome is extreme and leads to
massive population movements and social interlinked
changes. Human cost of climatic change is enormous;
it is beyond the economical consequence, the off-
putting impact on the eco-system and infrastructure,
it threatens human population health and depletes
the people as a capital and a major development pil-
lar. Health related effects/chronic respiratory diseases
(CRDs) of climatic change and urbanization should
be well tackled as a justice issue. Developing world
has little hand on this change yet it is the foremost
sufferer, being pushed more into poverty, and disease
—poverty vicious cycle, making them more prone
and vulnerable. Enacting science and evidence in a

multidisciplinary partnership, is our path and tem-
plate so as to perform a global insurance regulations
with more focus on poor world. We should all be in-
charge advocating theme of ‘Climatic Change is a
fundamental Threat to Human Capital’. Assisting
countries in a manner that bridges science with health
services; strengthening the health system and health
players as main front line players in adapting to, and
reducing health impacts and vulnerability to cli-
matic change and urbanization is crucial. Supporting
the integration of health effects and climate change at
national, regional and international level should be
our mandate.

TUBERCULOSIS AND ENVIRONMENTAL
MIGRANTS: PREPAREDNESS AND
RESPONSE TO MIGRATION IN DISASTERS

Japan: Fukushima triple disaster responses to
ensure tuberculosis care

A Shimouchi,"2 N Kobayashi,' Y Nagata,” M Urakawa,’

N Ishikawa.! 1The Research Institute of Tuberculosis, Japan

Anti-Tuberculosis Association, Kiyose, Tokyo, 2Nishinari Ward
Public Health Office, Osaka City, Osaka Prefecture, Japan

Background: East Japan was severely hit by earth-
quake and tsunami on 11 March 2011, with a death
toll of more than 18000. In addition it damaged nu-
clear power plants in Fukushima, resulting in high
radioactive release, which led to temporary or per-
manent evacuation of local residents.

Objective: To evaluate tuberculosis (TB) programme
of public health centre (PHC) at the time of combined
disaster.

Method: Information on case finding and case hold-
ing were collected through the author’s visit to Fuku-
shima and conduct of cohort analysis of TB patients
with public health nurses of PHC.

Results: Examples of case finding: A person became
bedridden at his house in semi-evacuation area. Mo-
bile medical team found him. But he died of TB
3 days later. Delay of diagnosis of a smear positive
PTB in a shelter caused infection to several persons.
Case holding: In two PHC areas affected by radio-
active release, 41 TB patients were on treatment at
the time of disaster. Two patients were taken away by
tsunami. Conditions of all other patients were re-
ported to the PHC by staff of other PHCs, medical
facilities, or family members who took care of pa-
tients during temporary evacuation. All these patients
resumed treatment by the end of March.
Conclusions: At the time of the disaster, health staff
themselves also suffered and were busy with emer-
gency services at shelters and radiation screening. De-
lay of TB diagnosis occurred in such circumstances.
However communication network functioned well
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between TB patients, medical facilities and PHCs
which had been established through efforts of rou-
tine programme.

Indonesia: tsunami crisis response and
tuberculosis control in Aceh

J Voskens, M Yulizar, MoH-Indonesia. KNCV Tuberculosis
Foundation, Jakarta, Indonesia

Setting: The Tsunami disaster (December 2004) re-
sulted in enormous human suffering and material de-
struction. Several key TB-Leprosy (TB-L) program
staff died and critical resources including drug stocks,
laboratory equipment, vehicles, computers, and sur-
veillance registers washed away or were completely
destroyed. This caused complete collapse of the TB-L
control program in 11 of the 21 districts of Aceh
province in Indonesia. Due to its long and strong re-
lation with the national TB program, the Ministry of
Health requested KNCV Tuberculosis Foundation
and NLR to assist the National Program in rebuild-
ing the combined TB-L program in Aceh as quickly
as possible. Support aimed at re-establishing coordi-
nation capacity of the provincial and district CDC
offices, restoring the diagnostic and treatment capac-
ity for TB control, and rebuilding the surveillance
functions at provincial and district CDC level.
Results: Due to the concerted efforts from local health
services in close collaboration with KNCV, NLR (fi-
nancial support from Dutch Emergency Funding,
SHO and USAID), TB and Leprosy control services
could be resumed to a level almost equal to the situa-
tion before the tsunami within a period of 6 months.
Notification of new TB patients in the year following
the disaster even increased compared to TB notifica-
tion in 2004. Treatment success rate (TSR) of the
2004 patient cohort was similar to that of the previ-
ous year’s cohort (82%). Although the treatment of
23% of patients who started in Q3 of 2004 was in-
terrupted by the direct impact of the tsunami, TSR
increased further during 2005 (to 89%).

Conclusion: Close collaboration with local health
authorities and intensified external (technical and fi-
nancial) assistance were crucial for a successful re-
establishment of TB-L services in Aceh in a relatively
short time frame after the tsunami. This support was
critical to minimize the interruption of diagnostic
and treatment services for TB and leprosy patients.

Kiribati: rising ocean, disappearing country

P Douglas. Department of Immigration and Citzenship,
Sydney, NSW, Australia

Setting: The Pacific Ocean and potential of disappear-
ing islands as a consequence of climate change.
Objective: To present what the potential migration
responses might be to climate change in the Pacific and
how this might be reflected in TB migration policy.

Design: A literature review on the effects of climate
change and migratory responses as a consequence of
this. Additionally an analysis of potential whole of
government response will be presented.

Results: Climate change is already being experienced
by a number of Pacific Islands including Kiribati and
Tuvalu. However there is a common assumption that
this may lead to increased permanent migration.
Studies indicate this response may be less pronounced
than first thought. Current migratory patterns be-
tween Australia and the Pacific are overwhelmingly
temporary with a strong pattern of circularity. There
is little evidence that this is likely to change.
Conclusions: Climate change impact on Pacific is-
lands is already being felt including increased fre-
quency of natural disasters, disruption of agriculture
and rising sea levels. There is less evidence on what
the health impacts may be although it is postulated
that this may affect disease patterns and spread, as
well as accessibility to health care. The long term
large scale displacement of people expected to occur
due to climate change will potentially require devel-
opment of whole of government and regional policy
response to assist people in need of relocation. These
potential increased flows and corresponding impacts
upon TB transmission would be considered within
these calculations but it is believed that the present
TB migratory regulations would be able to accom-
modate any potential shifts in migration flows.

Pakistan: flooding emergency—challenges and
solutions to tuberculosis control

M Rafique Mangi,! D R Sharaf Shah,’ G Nabi Memon,!

J Creswell.2 "Tuberculosis—Bridge Consultants Foundation,
Karachi, Sindh, Pakistan; 2Tuberculosis-World Health
Organization, Geneva, Switzerland

Background: In 2010, flood brought an enormous
destruction and misery for Pakistani people, in all
17 flood affected Districts of Sindh about 7.27 mil-
lion people were displaced, 100000 houses, 350 health
facilities were destroyed and this resulted in about
2800 TB cases discontinuing their TB treatment.
Objectives: 1) To identify TB patients living in the
camp, who had discontinued their anti-TB treatment
due to displacement; 2) to detect and register new TB
cases among residents of camp.

Design/methods: The intervention was conducted at
flood relief camp 13 kilometers away from city Kara-
chi. In camp 8509 men, women and children of differ-
ent parts of province Sindh affected by flooding were
placed. The TB clinic established in Razzak abad
camp was managed by a team of five comprised of
two physicians, two paramedics and one laboratory
technician, paramedics made announcement on a
daily basis and visited families to inform them about
availability of TB clinic and delivered educational
messages about TB.
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Results: A total of 411 clients attended the camp’s
TB clinic during 42 days, out of which 18 TB patients
were identified who had discontinued their treatment
due to displacement. Total 40 TB suspects were iden-
tified, among them 3 were diagnosed for TB, all 21
cases were registered for treatment during their stay
in the camp and referred back to nearest TB DOTs
centre on return to their homes for continuation of
treatment.

Conclusion: Through above innovative approach we
were able to find 18 TB patients who had discontin-
ued treatment due to displacement and re-started
their treatment and found 3 new cases. This public
private partnership in TB provides evidence that
similar type of work can be repeated at any place in
any disaster situation to identify TB cases to prevent
transmission of TB infection in displaced population
and prevent drug resistance and other consequences.

REDUCING SECOND-HAND SMOKE
EXPOSURE IN THE HOME

Measuring exposure to second-hand smoke in
the home and car: UK, Ireland and Malaysia

S Semple,’2 E Abidin."3 Scottish Centre for Indoor Air,
University of Aberdeen, Aberdeen, 2Scottish Centre for Indoor
Air, Institute of Occupational Medicine, Edinburgh, UK;
3Department of Environmental and Occupational Health,
University Putra Malaysia, Serdang, Malaysia

Background: Second-hand smoke (SHS) exposure
in the private spaces of homes and cars continues
to be common even in countries with comprehen-
sive smoke-free laws. There is little data available on
the concentrations of SHS experienced within these
micro-environments.

Methods: Linked studies to measure concentrations
of fine particulate (PM, s) as a marker for SHS within
homes in Scotland, Ireland and Malaysia, and in cars
in Scotland and England, were carried out. Sidepak
AMS510 Personal Aerosol Monitors or Dylos DC1700
devices were used to gather real-time data on PM, 5
in smokers’ homes and cars. PM, s concentrations
were compared to the World Health Organisation
limit of 25 pg/m3.

Results: The mean PM, ;s concentration measured
from more than 3800 hours of data collected from
107 smoking households across all three countries
were 76 pg/m3 (range 1-499). The average 1-minute
peak level recorded was 507 pg/m3 (range 9-4767).
In cars the mean journey concentration of PM, s was
85 pg/m3 (range 16-331) in journeys where smoking
took place (7 = 49) compared to 7 pg/m3 (range 0.4-
29) during non-smoking journeys (n = 34).
Conclusions: Concentrations of SHS in home and cars
can be considerable with the average smoking home
exceeding the 24 h World Health Organisation limit

for PM, ;s by a factor of 3: the respiratory and cardio-
vascular health effects of daily exposure to these levels
is likely to be substantial. Feedback of this air quality
information may be a useful way of encouraging
smokers to think about changing their behaviour to
protect their family from the harmful effects of SHS.

Reducing children’s exposure to second-hand
in the home: the REFRESH project (Scotland)
A Amos,’ S Semple.2 Centre for Population Health Sciences,

University of Edinburgh, Edinburgh, 2Scottish Centre for Indoor
Air, University of Aberdeen, Aberdeen, UK

Background: Exposure to secondhand smoke (SHS)
is associated with a number of illnesses in children.
Children from disadvantaged homes are particularly
at risk, having higher rates of parental smoking and
fewer restrictions on smoking in the home. There is
little evidence of effective home-based interventions
to reduce children’s SHS exposure.

Objective: To pilot an intervention (REFRESH) aimed
at reducing children’s exposure to SHS in homes in
deprived areas of Aberdeen (Scotland).

Design: A randomised feasibility study design in-
volving 54 smoking mothers with at least one child
under 6. The study involved four home visits over
one month. Visits included measurement of home air
quality (PM,;) and a motivational interview on
changes to reduce child SHS exposure. The enhanced
group received their air quality data at the start of
the intervention; the control group at the last visit.
Results: Both groups experienced reductions in
PM, 5. The reduction was greater for the enhanced
group. There was a significant difference (P < 0.05)
between visit 2 and visit 4 values for maximum PM, s
(P = 0.006) and for percentage of time over recom-
mended concentration of 35 pg/m3 (P = 0.017).
Mothers understood the data they were shown and
reported ‘shock’ at the levels in their home. They ap-
preciated having personalised data and were moti-
vated to protect their children from the knowledge
they had gained.

Conclusions: Providing mothers who smoke with per-
sonalised information about the air quality in their
home along with a motivational interview is feasible
and improves measures of air quality after one month.
Participants found the intervention understandable
and acceptable.

Reducing second-hand smoke exposure

in the home: involving mosques

(England and Pakistan)

K Siddiqi,’ S Shah," H Thomson,2 | Cameron.2 'Department

of Health Sciences, University of York, York, Yorkshire, 2Leeds
City Council, Leeds, Yorkshire, UK

Objective: To establish evidence on the effectiveness
of a Smoke Free Homes (SFH) intervention delivered
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through mosques, in England and Pakistan. The in-
tervention is designed to encourage families to imple-
ment smoking restrictions in their homes and reduce
their exposure to second-hand smoke (SHS).
Methods: Household exposures to SHS were assessed
in Pakistan and England. The SFH intervention was
pilot tested in community settings in both countries.
The imams participating in the pilot, requested for
a SFH educational resource that could be used in
mosques. A dedicated resource was subsequently de-
veloped and implemented in five mosques in England.
We also embarked on a cluster-RCT (pilot) titled
‘Muslim Communities Learning About Second-hand
Smoke’ (MCLASS), to further establish the effective-
ness of SFH delivered through mosques.

Results: In Pakistan 90.8% (167/184) of non-smokers
who live in households with a smoker, are exposed to
SHS. In contrast, 42% (73/173) of such non-smokers
living in an inner city deprived area in England are
exposed to SHS. We found that a multifaceted SFH
intervention has the potential to influence adult
smoking behaviour in households; the proportion of
smoke-free homes increased from 43% to 85% in
Pakistan and from 35% to 68% in England, after the
intervention. Findings also suggest that mosques are
an acceptable and feasible setting for promoting
SFH. The MCLASS trial, which will report its find-
ings in summer 2014, is testing this approach. So far,
14 mosques and 150 households have been recruited.
According to the trial’s baseline data, 62.5% (90/144)
of non-smokers of south Asian-origin living in house-
holds with at least one smoker are exposed to SHS.
Conclusion: Majority of the non-smokers in Pakistan
and those of south Asian-origin in England, who live
in households with smokers, are exposed to SHS. The
influence of mosques offers an opportunity to change
smoking behaviours and reduce this exposure.

Figure An imam speaking in Lahore to a congregation about
the harms of second-hand smoke.

Reducing exposure to second-hand smoke in
the home—involving schools (Bangladesh)

R Huque,! O Dogar,2 H Thomson,? | Cameron,3 K Siddiqi.2
"University of Dhaka, Dhaka, Bangladesh; 2Department of
Health Sciences, University of York, York, Yorkshire, 3Leeds
City Council, Leeds, Yorkshire, UK

Background: Second-hand smoke (SHS) is a major
threat to the health of children in Bangladesh. To
contribute towards national efforts to reduce children’s
exposure to SHS, we conducted a cluster RCT to eval-
uate a school-based ‘Smoke Free Homes’ (SFH) inter-
vention. The intervention is designed to encourage
families to implement smoking restrictions in homes
and reduce their exposure to SHS.

Methodology: The study was conducted in pri-
mary schools in Dhaka, Bangladesh. Year 5 pupils
(9-11 years) were recruited and baseline data were
collected. A total of 24 schools were randomly allo-
cated to three trial arms; eight schools each. Arm A
schools received teacher’s training session (half-day),
and two school-based activities for pupils (45 min-
utes each, delivered over two days); Arm B received
the above and another four school-based refresher
sessions (15 minutes each, delivered in subsequent
weeks); and arm C received no intervention. Our pri-
mary outcome is self-reported smoking restrictions
and visibility in homes. Secondary outcomes included
a reduction in the number of households with at least
one smoker. This was assessed through pupils’ sur-
veys repeated at the end of week 1 (post-intervention
in Arm A), week 12 (post-intervention in Arm B),
week 27 and week 52.

Results: A total of 781 pupils were recruited in the
trial. A preliminary analysis suggests that overall 36%
of the pupils noticed adult smoking without any re-
strictions at the baseline, which reduced to 30.7% in
52nd week. However, this reduction was more re-
markable in the intervention arms: smoking without
any restrictions reduced from 47% to 20.4% in arm
A, and from 33% to 16% in arm B. After one year,
the proportion of pupils with at least one smoker at
home declined from 58% to 28% in arm A, 45% to
24.5% in arm B, and 41% to 34% in arm C.
Conclusion: Preliminary findings suggest that the
school-based SFH intervention was successful in im-
plementing smoking restrictions and reducing smok-
ing visibility.
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CHILD PNEUMONIA: NEW EVIDENCE
AND NEW POSSIBILITIES TO REDUCE
CHILD MORTALITY

Bacteria and tuberculosis as causes of
pneumonia in severely malnourished children
M Chisti,2 S Graham,23 T Duke,2 T Ahmed,! A Faruque,’

S La Vincente,2 S Banu,' M Salam.! 'International Centre for
Diarrhoeal Disease Research, Bangladesh, Dhaka, Bangladesh;
2Centre for International Child Health, The University of
Melbourne, Department of Paediatrics, Royal Children’s
Hospital, Melbourne, VIC, Australia; 3International Union
Against Tuberculosis and Lung Disease, Paris, France

Pneumonia and malnutrition are two of the major
causes of deaths in young children globally. Severe
malnutrition is a risk factor for child pneumonia and
is associated with a poor outcome. The range of
pathogens causing pneumonia in children with severe
malnutrition is different from those causing pneumo-
nia in well-nourished children. However, etiological
data are limited from high mortality settings and the
role of Mycobacterium tuberculosis is uncertain. This
presentation will provide data from a systematic re-
view of the causes and outcome of pneumonia in
young children with severe malnutrition. The presen-
tation will also include original data from a recent
study of 405 children (<5 years) with severe malnu-
trition and radiological pneumonia admitted to the
Dhaka Hospital of icddr,b in a 15 month period in
2011-2. Investigations included blood culture, and
sputum for smear microscopy, mycobacterial culture
and Xpert® MTB/RIF assay. Case-fatality rate overall
was high—16.5%—with half of the deaths occurring
within 3 months post-discharge. Bacteria were iso-
lated from blood 4.4% of children and 72% of these
were Gram negative pathogens. Tuberculosis was con-
firmed by culture and/or Xpert in 7% of study chil-
dren. There were an additional 16% of children with
clinically diagnosed pulmonary tuberculosis, not mi-
crobiologically confirmed. Compared to culture, the
sensitivity and specificity of Xpert MTB/RIF were
67% (95%CI 24-94) and 92% (95%CI 87-95) re-
spectively. Tuberculosis may be more common than is
generally recognized in children presenting with se-
vere malnutrition and pneumonia in a tuberculosis
endemic setting.

Antibiotics for severe pneumonia:

from injectable to oral?

A Agweyu,’ M English,’2 and the Amoxipen Pneumonia
Study Group.'234 TKEMRI-Wellcome Trust Research
Programme, Nairobi, Kenya; 2University of Oxford, Oxford, UK;
3London School of Hygiene and Tropical Medicine, London,
UK; 4University of Nairobi, Nairobi, Kenya

Guideline development has evolved in recent years
with increasing demand for evidence-driven processes
across many major health care institutions. The Grad-

ing of Recommendations Assessment, Development
and Evaluation (GRADE) system in particular has
been used extensively including in low income set-
tings like Kenya where it was adapted for the revision
of the national paediatric guidelines in 2010. In addi-
tion to evidence, GRADE acknowledges the impor-
tance of contextual factors in the development of
recommendations. During the Kenyan exercise the
guideline development panel was presented with evi-
dence for the proposed use of oral amoxicillin in
place of injectable benzyl penicillin for severe child-
hood pneumonia. Despite high quality evidence from
large RCTs suggesting equivalence between the two
treatments, a majority of the panel members rejected
the proposed amendment, based largely on concerns
over the generalisability of the findings. The debate
on the appropriate treatment for severe pneumonia
in children has been reignited following the recent
launch of the second edition of the WHO Pocket-
book of Hospital Care for Children—which was de-
veloped using GRADE. These revised guidelines
support the use of amoxicillin over previously recom-
mended penicillin, based on the same evidence re-
viewed by the Kenyan panel. We conducted a prag-
matic, non-inferiority trial to address policy maker
concerns, enrolling participants from six Kenyan hos-
pitals to establish the primary and comparative clini-
cal effectiveness of penicillin versus amoxicillin. As
recruitment approaches conclusion, it is anticipated
that the findings of this study will help define treat-
ment of pneumonia for Kenyan children and contrib-
ute to the debate in Africa more widely. However, the
absence of funding for capacity to undertake clinical
research on childhood pneumonia in Africa, threat-
ens the development of evidence-based guidelines for
this leading cause of childhood death in this region.

MDR-TB IN CHILDREN AND
ADOLESCENT TUBERCULOSIS ISSUES

Burden of paediatric DR-TB in four South
African provinces

G Oramasionwu,' B Moore,' J Lancaster,2 S Morris,’

N Ndjeka,3 L Erasmus,* M van der Walt,2 H Menzies.5
1US Centers for Disease Control and Prevention, Atlanta, GA,
USA; 2South African Medical Research Council, Pretoria,
3South Africa National Department of Health, Pretoria,
4National Health Laboratory Service, Johannesburg, South
Africa; 5US Centers for Disease Control and Prevention,
Windhoek, Namibia

Background: In 2011, more than 490000 children
worldwide fell ill with tuberculosis (TB) disease. The
prevalence of drug-resistant TB (DR-TB) among chil-
dren globally and in South Africa is unknown. Based
upon data from Western Cape and Johannesburg,
there is regional variation in treatment outcomes
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among children with multi-drug resistant tuberculo-
sis (MDR-TB); however little is known about child-
hood DR-TB outside of these regions.

Methods: We conducted a retrospective review of
children (0-12 years) and adolescents (13-17 years)
with DR-TB receiving care at five MDR-TB hospitals
in four South African provinces and five academic
hospitals in Gauteng, from January 2005 through
June 2010.

Results: Of 968 children and adolescents with
DR-TB, 48% were diagnosed in KwaZuzlu-Natal,
33% in Gauteng, 17% in Eastern Cape, and 2% in
Limpopo. In Gauteng, 53% of the 320 patients re-
ceived care from academic hospitals. Of 813 patients
with DR-TB and known HIV status, 58% (n = 470)
had HIV, ranging from 34-60% across the provinces.
The most resistant profile for the majority of patients
was MDR-TB (n = 363, 42%), while 7% had exten-
sively DR-TB. Just over half of patients were cured or
completed treatment (7 = 373, 53%), although 24%
died (provincial range 15-36%). Factors associated
with an increased risk of death on treatment were
male gender (P < 0.01), being 0—4 years of age (P =
0.04), living with HIV (P < 0.01), a history of poor
weight gain (P = 0.03), or receiving care at an aca-
demic hospital (P < 0.01).

Conclusion: Nearly one-quarter of South African chil-
dren and adolescents with DR-TB in four provinces
died while receiving TB treatment and only half had
good TB treatment outcomes. Interventions to reduce
DR-TB mortality should focus on children with fac-
tors associated with an increased risk of death.

Effectiveness, tolerability and adherence to

a 3-drug MDR preventive therapy regimen

J A Seddon,'23 A C Hesseling,' H Finlayson,45 K Fielding,®
H Cox,” J Hughes,” P Godfrey-Faussett,2 H S Schaaf.145
'Desmond Tutu TB Centre, Stellenbosch University, Cape Town,
Western Cape, South Africa; 2Department of Clinical Research,
London School of Hygiene & Tropical Medicine (LSHTM),
London, 3Department of Paediatric Infectious Diseases,
Imperial College London, London, UK; 4Tygerberg Children’s
Hospital, Cape Town, Western Cape, 5Department of
Paediatrics and Child Health, Stellenbosch University, Cape
Town, Western Cape, South Africa; 6Department of Infectious
Disease Epidemiology, LSHTM, London, UK; 7Médecins Sans
Frontiéres, Cape Town, Western Cape, South Africa

Background: There is limited evidence to guide the
management of children exposed to multidrug-
resistant tuberculosis. We aimed to study the tolera-
bility and toxicity of a standard preventive therapy
regimen, given to children exposed to infectious
multidrug-resistant tuberculosis, and explore risk
factors for poor outcome.

Methods: Prospective cohort study: Western Cape,
South Africa. Children <35 years old, or HIV-positive
children <15, were recruited from May 2010 through
April 2011 if they had been exposed to an ofloxacin-

susceptible, multidrug-resistant tuberculosis source
case. Children were started on a preventive therapy
regimen as per local guidance: ofloxacin, ethambutol
and high-dose isoniazid for six months. Standardized
measures of adherence and adverse events were re-
corded; poor outcome was defined as incident tuber-
culosis or death from any cause.

Results: 186 children were included, median age
34 months (inter-quartile range: 14—47). Of 179 chil-
dren tested for HIV, 9 (5.0%) were positive. Adher-
ence was good in 141 (75.8%) children. Only 7
(3.7%) children developed Grade 3 adverse events.
One child (0.5%) died and six (3.2%) developed
incident tuberculosis during 219 patient-years of
observation time. Factors associated with poor pa-
tient outcome were: age <1 year (rate ratio 10.1;
95%CI 1.65-105.8; P = 0.009), HIV-positive status
(rate ratio 10.6; 95%CI 1.01-64.9; P = 0.049) and
poor adherence (rate ratio 7.50; 95%CI 1.23-78.7;
P = 0.026).

Conclusions: This three-drug preventive therapy reg-
imen was well tolerated and few children developed
tuberculosis or died if adherent to therapy. The provi-
sion of preventive therapy to vulnerable children fol-
lowing exposure to multidrug-resistant tuberculosis
should be considered.

Pharmacokinetics of fluoroquinolones

in children

A C Hesseling," A J Garcia-Prats,' S Thee,"2 H R Draper,!
H M Mcllleron,3 H S Schaaf.! 'Desmond Tutu TB Centre,
Department of Paediatrics and Child Health, Faculty of
Medicine and Health Sciences, Stellenbosch University,
Tygerberg, South Africa; 2Department of Paediatric
Pneumology and Immunology, Charité, Universitatsmedizin,
Berlin, Germany; 3Division of Clinical Pharmacology, University
of Cape Town, Cape Town, South Africa

The fluoroquinolone antibiotics have demonstrated
potent activity against Mycobacterium tuberculosis.
They are the most important drug in current treat-
ment regimens for drug-resistant (DR) tuberculosis
(TB), and are likely to be key components of future
regimens for the treatment and prophylaxis of drug-
susceptible and DR-TB in adults and children. Con-
cerns about arthropathy in juvenile animals have
historically limited the use of fluoroquinolones in
children. There are few child-friendly formulations
and limited data on their pharmacokinetics in chil-
dren, particularly in children with TB and latent TB
infection. Though cumulative clinical experience has
shown them to be safe in children for short term
use, there is little paediatric data on fluoroquinolone
safety and tolerability for prolonged courses required
for DR-TB treatment, including on their known po-
tential to prolong the QT interval. An ongoing study
in Cape Town, South Africa is evaluating the phar-
macokinetics and safety of multiple second-line anti-
tuberculosis drugs in HIV-infected and uninfected
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children. We present preliminary data from this study
on the pharmacokinetics of ofloxacin and levofloxa-
cin in children for the treatment and prophylaxis of
DR-TB, and discuss these results in the context of
previously published paediatric and adult data. We
further present data on the cardiotoxicity of ofloxa-
cin and levofloxacin, and review existing data on the
long-term safety of ofloxacin. We discuss the implica-
tions of this data for the use of fluoroquinolones in
children with DR-TB, review ongoing studies of the
fluoroquinolones in children with TB, and highlight
important questions for future research.

A framework for evaluating novel MDR-TB
regimens in children

C M Mendel," S R Murray,' C van Niekerk,2 D E Everitt,’

E Gardiner,’ M K Spigelman,’ A C Hesseling.3 'TB Alliance,
New York, NY, USA; 2TB Alliance, Cape Town, 3Desmond Tutu
TB Center, Department of Paediatrics and Child Health,
Stellenbosch University, Cape Town, South Africa

A novel approach for accelerating access to new TB
drugs and regimens in infants and young children
was presented last year. It involves a paradigm shift,
whereby all pediatric age groups are studied simul-
taneously (instead of the classical sequential age-
de-escalation approach), as soon as adequate safety
and efficacy have been established in adults. The evi-
dence base for safety in each age group of infants and
children is built not on safety data collected in older
children, but on safety data collected in single-dose
PK studies conducted simultaneously in those age
groups (initial dose selection based on adult PK data
and modeling), followed by multiple-dose PK studies
(with dose selection based on single-dose PK and
safety results in each age group) and studies of lon-
ger-term dosing in each age group to rapidly establish
an adequate safety database to inform more wide-
spread use. This year we will discuss particular as-
pects of this approach relevant to the development of
novel MDR regimens: 1) Are single-dose PK studies
in children ethical? 2) Should infants be studied si-
multaneously with older children or sequentially? 3)
To what extent can children with DS- and MDR-TB
be studied interchangeably? Our proposed frame-
work stands to substantially impact the timely evalu-
ation of novel TB drugs and regimens in children, a
critically important but neglected research area.

TOWARDS SAFER AIR: DIFFERING
APPROACHES TO REDUCING THE RISK
OF TUBERCULOSIS TRANSMISSION

IN HIV CLINICAL SETTINGS

Tools for engaging nursing associations
and civil society for tuberculosis infection
control implementation

V Williams. International Council of Nurses, Geneva,
Switzerland; Gini Williams Consulting Ltd, Eye, Suffolk, UK

With case detection rates for tuberculosis (TB) con-
tinuing to be below target and the circuitous route
that patients often end up taking through various
health services before being diagnosed with TB, it is
essential that we consider TB infection control and
prevention (TBICP) way beyond the National TB Pro-
gramme. While TBICP must continue to be strength-
ened in all areas providing diagnostic and treatment
services for TB, providers of wider health care ser-
vices in hospitals and communities need to under-
stand the important contribution they can make. In-
deed it is arguably the people who do not yet have an
inkling that they might be suffering with TB who
may pose the greatest risk to the people around them.
Involving professional associations and civil society
organisations who may not see themselves as having
a role in TB control has the potential of reaching
much a broader audience and developing greater ca-
pacity to spread important messages throughout ci-
vilian as well as health care communities. National
nurses associations and organisations have a re-
sponsibility to ensure the safety and welfare of their
members, regulators want to ensure that patients are
not put at risk through unnecessary exposure to a
harmful environment when seeking care. Civil soci-
ety organisations are focused on informing and em-
powering communities on issues affecting their health
and well-being. Reinforcing messages about early
diagnosis and general cough etiquette with regard to
all respiratory infections could improve both admin-
istrative and environmental controls of TB. A number
of practical examples will be presented and sugges-
tions made regarding requirements for expanding
successful interventions.

Scale-up of tuberculosis infection control
in Botswana ART clinics

C Emerson. Centers for Disease Control and Prevention,
Atlanta, GA, USA

Botswana has been increasing its focus on facility TB
infection control, with special emphasis on locations
with high proportions of HIV-infected persons. In
February 2012, the MOH partnered with the US and
Botswana Centers for Disease Control and Preven-
tion to implement a training of healthcare workers
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from 10 facilities. Following the training, each facil-
ity was evaluated using a facility risk assessment tool.
Each facility developed an implementation plan and
was re-evaluated at 6-months. In the interim, sup-
portive supervision was provided on a regular basis.
At follow-up, performance on key indicators had im-
proved, specifically in the areas of cough triage and
use of natural ventilation. All but one facility had im-
plemented a healthcare worker screening program at
follow-up. The training package with supportive su-
pervision led to improvements in TB infection con-
trol implementation at the 10 facilities evaluated.
Scale-up of TB infection control is ongoing and has
been included in the Botswana Ministry of Health,
National Tuberculosis Control Program, Strategic
Plan, 2013-2017 with a particular emphasis on pro-
viding training and mentorship in additional districts
as well as improving capacity in building design and
maintenance.

Implementing HCW tuberculosis screening

in ART clinics in Ndola, Zambia

S Verver,' N Kapata,2 M Kakungu Simpungwe,3

S Kaminsa,* M Nduna Mwale,* C Mukwangole,*

B Sichinga,* M Meis." 'KNCV Tuberculosis Foundation, Den
Haag, Netherlands; 2Ministry of MCDMCH, Lusaka, 3District
Medical Office, Ndola, 4FHI360, Lusaka, Zambia

Background: Health care workers (HCW) are at
higher risk of contracting TB. According to WHO/
ILO guidelines they should get priority access to care
for TB, and TB among HCW should be monitored.
Objective: To assess feasibility of a program on TB
and HIV screening and monitoring among HCW.
Methods: 13 government supported clinics (together
700 staff members) and 2 hospitals (together 900 staff
members) in 1 district agreed to participate. HCW
were screened in their own facility by an entrusted
person. The agreed screening algorithm for HCW
included annual symptom screening, with sputum
smear, priority access to culture and chest X-ray per-
formed for those suspected of TB. Only aggregated
data were collected to ensure confidentiality. Only
priority diagnostics and data collection were funded,
but not staff time, to encourage sustainability.
Results: All stakeholders showed commitment to the
HCW screening process and the HCW were eager to
be screened. Local ethical and administrative clear-
ances took over a year. Screening started in April
2013 and within two months 12 clinics have screened
110 HCWs for TB. Two thirds of them were also
screened for HIV. Eight (7%) were suspected of TB
and one of them was diagnosed with sputum positive
TB while one HCW was already on TB treatment
(1.8%). Challenges encountered were consensus on
and delayed access to priority diagnostics at referral
facilities, re-sensitization on protocol due to a staff
rotation process, few HCW not showing up for

screening, and clinicians assigned to perform screen-
ing had limited time. One hospital delayed start of
screening but covered 120 HCW in one month.
Conclusions: It is feasible to conduct screening for
TB and HIV among HCW in clinics. Advocacy is
needed to target managers, clinicians and other HCW
on the protocol and the chosen screening algorithm.
Practical solutions and resources should be found for
ensuring priority access to diagnostics, logistics and
confidential registration.

TRANSLATING MYCOBACTERIUM
TUBERCULOSIS MOLECULAR
DIAGNOSTICS INTO

CLINICAL MANAGEMENT

Performance characteristics needed

for molecular diagnostics to replace
growth-based DST

F Cobelens. Department of Global Health and Amsterdam

Institute for Global Health and Development, Amsterdam,
KNCV Tuberculosis Foundation, The Hague, Netherlands

Molecular resistance assays have the advantage of
speed, limited biosafety requirements, reproducibility
and the potential of including resistance targets for
multiple first- and second-line drugs. In order to be
useful for clinical management they need to have high
sensitivity as well as high specificity. High sensitivity
for detecting Mycobacterium tuberculosis tubercu-
losis is important since this will allow application
directly on sputum and obviate the need for a culture
step; it will depend mainly on the assay platform.
High sensitivity for identifying drug resistance is
needed to avoid false-negative results (high negative
predictive value). It will depend mainly on the num-
ber of different genes and mutations involved in re-
sistance and on the proportion of these that have
been included in the assay. The distribution of muta-
tions responsible for resistance to a particular drug,
and therefore test sensitivity, may vary between geo-
graphic regions. High specificity for identifying drug
resistance is needed to avoid false-positive results
(high positive predictive value, PPV). The specificity
will depend on platform characteristics and on the
type of targets used. Because of silent mutations wild-
type targets may have lower specificity than specific
mutation targets. Wild-type targets may be needed
when resistance is encoded by multiple mutations in
long base pair sequences, such as for pyrazinamide.
High PPV is important because of the high cost,
long duration and high level of toxicity of second-
line treatment. The PPV however also depends on,
and declines with, the prevalence of resistance in the
patient population that is tested. For low resistance
prevalence, such as for multidrug resistance in new
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patients in most countries, the PPV can be well below
50% even with high specificity. Then confirmation
testing may be needed by conventional DST or mo-
lecular testing, using an assay for which the specific-
ity is independent of that of the initial test.

Sensitivity and specificity of mutations for
predicting global XDR-TB phenotypes

T C Rodwell,'2 F Valafar,2 R S Garfein,’ J Douglas,3

C Rodrigues,* T C Victor,5 V Crudu,® A Catanzaro.!
Medicine, University of California, San Diego, San Diego, CA,
2Bioinformatics and Medical Informatics, San Diego State
University, San Diego, CA, 3Microbiology, University of Hawaii,
Honolulu, HI, USA; 4Clinical Microbiology, Hinduja National
Hospital, Mumbai, India; SBiomedical Sciences, Stellenbosch
University, Tygerberg, Capetown, South Africa; éMicrobiology
and Morphology Laboratory, Institute of Phthisiopneumology,
Chisinau, Moldova

Background: Molecular diagnostics based on detec-
tion of mutations conferring resistance are promising
technologies for rapidly detecting multi/extensively
drug-resistant TB (M/XDR-TB), but large studies of
mutations as predictors of phenotypic resistance are
rare. A large multinational sample of M. tuberculo-
sis isolates with high prevalence of drug resistance
was analyzed by the Global Consortium for Drug-
resistant TB Diagnostics (GCDD) to determine the
sensitivity and specificity of mutations for predicting
M/XDR-TB phenotypes and to inform development
of rapid diagnostics.

Methods: We collected >450 M/XDR-TB clinical TB
isolates from regions of high TB burden in India, Mol-
dova, Philippines and South Africa. Isolates underwent
phenotypic drug susceptibility testing (DST) to isoni-
azid (INH), rifampin (RMP), moxifloxacin (MOX),
ofloxacin (OFX), amikacin (AMK), kanamycin (KAN)
and capreomycin (CAP) using MGIT 960 and WHO
critical concentrations. Genes katG, inhA, rpoB, gyrA,
gyrB, rrs, eis and tlyA were sequenced with Sanger se-
quencing, and observed single nucleotide polymor-
phisms (SNPs) were evaluated in the context of phe-
notypic resistance.

Results: 416 TB isolates were evaluated. 370 were
INH resistant (INH-R), 356 RMP-R, 292 MOX/
OFX-R, 230 AMK-R, 219 CAP-R and 286 KAN-R.
SNPs in katG/inhA had combined sensitivity of
96% and 97-100% specificity for detection of INH-
R. 11 SNPs in 7poB had combined sensitivity of 98 %
for RMP-R. SNPs in gyrA88-94 had sensitivity of
90% for MOX/OFX-R. The rrs 1401/1484 SNPs
had 89-90% sensitivity for detecting AMK/CAP-R,
but only 71% sensitivity for KAN-R. Adding eis
promoter SNPs increased sensitivity for detecting
KAN-R to 91%.

Conclusions: <30 SNPs in six genes predicted clini-
cally relevant M/XDR-TB phenotypes with 90-98 %
sensitivity and almost 100% specificity. Given that
less than 20% of MDR-TB cases are currently being

diagnosed with phenotypic DST alone, there is a clear
clinical role for rapid molecular diagnostics.

Clinical molecular diversity of tuberculosis on
a genome-wide scale: lessons learnt for
molecular diagnostics

F Valafar,' T C Rodwell,2R S Garfein,2 C Rodrigues,3

M T Gler,4 T C Victor,> V Crudu,é T Catanzaro.2
Bioinformatics and Medical Informatics Research Center, SDSU,
San Diego, CA, 2Department of Medicine, UCSD, San Diego,
CA, USA,; 3Hinduja National Hospital, Mumbai, India; 4Tropical
Disease Foundation, Makati City, Philippines; SDepartment of
Biomedical Sciences, Stellenbosch University, Tygerberg, South
Africa; 8Microbiology and Morphology Laboratory, Institute of
Phthisiopneumology, Chisinau, Moldova

Background: Using Whole Genome Sequencing
(WGS), we are beginning to understand the genetic
diversity of Mycobacterium tuberculosis on a genomic
scale and its consequences for treatment of tubercu-
losis (TB). The Global Consortium for Drug-resistant
TB Diagnostics (GCDD), a large multinational study
of TB isolates with high prevalence of drug resistance,
conducted genome scale variant analyses of 366
M. tuberculosis genomes (mostly MDR/XDR) to in-
form development of rapid diagnostics.

Methods: Drug susceptibility of 366 clinical TB iso-
lates from India, Moldova, Philippines and South
Africa to isoniazid, rifampin, moxifloxacin/ofloxacin,
amikacin, kanamycin and capreomycin was deter-
mined using MGIT 960 and WHO critical concentra-
tions. Isolates were sequenced using PacBio RS WGS
platform. Genome-wide variant analysis was con-
ducted using an in-house pipeline (PacDAP) for iden-
tifying single nucleotide polymorphisms (SNPs).
Results: PacDAP analysis revealed 28963 unstable
loci in the genome where genetic mutations can oc-
cur. On average 99.1% of the genome had sufficient
coverage for base and variant calling. On average,
~2000 SNPs were detected for each isolate. SNPs
were stratified into functional groups: those with po-
tential to confer resistance, increase fitness, serve as
molecular clock, serve as markers for an outbreak, and
serve for high-resolution lineages differentiation.
Conclusions: WGS has significant consequences for
TB treatment, due to its ability to observe diversity at
a much finer scale. TB treatment outcomes depend
on the combination of resistance causing mutations,
fitness and heterogeneity of the pathogenic popula-
tion, emergence of resistance (evolution) or reinfec-
tion during the course of treatment. The combination
of groups of markers identified by PacDAP can detect
all of the above conditions and inform the clinician in
a timely manner. For instance, lineage and outbreak
markers can help in contact tracing, and distinction
between reinfection and evolution.
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Whole genomic sequencing for drug resistance
determination: the new era

N Ismail. National Institute for Communicable Diseases,
Johannesburg, South Africa

Introduction: The World Health Organization (WHO)
endorsed molecular test have advantages of speed
and reproducibility but are limited by the genetic
markers included in the diagnostic test. The increas-
ing availability and reducing costs associated with se-
quencing have the potential to accelerate the early
detection of drug resistance and provide more accu-
rate and comprehensive resistance determination for
multiple genetic targets. We evaluated the MiSeq plat-
form (Illumina, UK) for drug resistance determina-
tion of first and second line resistance using a whole
genome sequencing (WGS) approach.

Methods: A total of 24 Mycobacterium tuberculosis
isolates with known phenotypic resistance were used.
Sequencing was performed on the MiSeq Platform
(Illumina, UK) and analyzed on the CLC Genomics
Workbench V6.0.1. Genomes were assembled using
M. tuberculosis H37Rv (Sanger Institute) as the ref-
erence genome and quality-based variant detection
analysis was performed to determine any changes in
the genes of interest compared to the reference. Mu-
tations were interpreted using the TBDREAM data-
base and correlated to MGIT phenotypic testing.
Resistance determination was performed for rifampi-
cin, isoniazid, fluoroquinilones, aminoglycosides and
pyrazinimide.

Results and conclusion: Samples sequenced had an
average depth of 40X coverage, Q-scores averaging
30 and achieved more than 99% coverage in most
cases. Correlation between the phenotype and WGS
approach was excellent. The use of MiSeq for the de-
tection of drug resistance using a WGS approach was
simple to perform, suited laboratory work flows and
the consumable costs were below $80 per whole ge-
nome. Additional information on compensatory mu-
tations and strain typing are added benefits using the
WGS approach.

Integrated molecular diagnosis of TB-HIV and
drug resistance at point of care: SATURN model
S Danaviah,! R Lessells,2 J Manasa,! T de Oliveira.'3
1Africa Centre for Health and Population Studies, University of
KwaZulu-Natal, Durban, South Africa; 2Department of Clinical
Research, London School of Hygiene & Tropical Medicine,
3Research Department of Infection, University College

London, UK

The Hlabisa health sub-district in northern Kwa-
Zulu-Natal, South Africa, is a rural area with high
dual burden of HIV and TB. Levels of drug-resistant
TB and acquired antiretroviral resistance are equally
high. HIV and TB services are provided at primary
health care clinic level while management of drug-
resistant TB is currently decentralised to district
hospital level as per Department of Health policy

guidelines. We have developed and successfully im-
plemented, in this rural sub-district, the Southern Af-
rican Treatment and Resistance Network (SATURN)
model for HIV treatment failure management, which
involves an affordable, open access antiretroviral re-
sistance genotyping method. An infectious disease
specialist interprets and provides management rec-
ommendations, remotely, which facilitates compre-
hensive patient management at primary health care
clinic level. As many of our patients are co-infected
with TB, an integrated HIV-TB resistance genotyping
and management approach is warranted. Further-
more, given that up to 50% of MDR-TB strains har-
bour additional resistance to second-line drugs, there
is an urgent need for rapid and affordable diagnostic
methods that can identify the full TB resistance pro-
file and inform selection of the optimal treatment regi-
men. We, therefore, will adapt our genomic tests and
bioinformatics databases to include TB resistance ge-
notyping. We have now developed a model for detec-
tion of TB drug resistance through DNA sequencing
directly from sputum, which is being validated against
phenotypic drug susceptibility testing (DST). The aim
is to replicate the HIV model with specialist interpre-
tation and advice to facilitate management of drug-
resistant TB at remote primary health care clinics.

Translating molecular knowledge into clinical
findings: M/XDR-TB case studies

F M Conradie. Faculty of Health Sciences, University of the
Witwatersrand, Johannesburg, South Africa

Introduction: Until recently, the standard system for
establishing the diagnosis of Mycobacterium tuber-
culosis infection and drug sensitivity was microscopy
and culture. The former test does not detect tubercu-
losis (TB) well in paucibacillary disease common in
the HIV-infected population. The time taken to get the
results and thus to decide on correct patient manage-
ment may result in continued transmission of a possi-
bly resistant organism as well as on-going morbidity
and mortality. A number of new molecular-based
tests have now entered routine practice globally. TB
health care workers need to have a working knowl-
edge of these tests: their advantages and limitations.
Method: A case study method will be used to teach
the advantages and limitations of
e GeneXpert MTB/RIF
e GenoType® MTBDRplus version 1 and 2
e GenoType® MTBDRs/
e Urinary antigen detection by LAM (lipoarabino-
manin)
The latest data will be presented at the end of each
case study to enforce the teaching method.
Outcome: After the session, attendees will be able to
interpret tests using the latest molecular tests. The
specificity and sensitivity, positive and negative pre-
dictive value will be discussed in the HIV infected
and non-infected patient.
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‘MAN DOES NOT LIVE BY BREAD
ALONE'. EFFECTS OF NUTRITIONAL
SUPPORT FOR TUBERCULOSIS
PATIENTS IN TUBERCULOSIS
TREATMENT OUTCOMES

Food by prescription: experiences from food
supplements in TB-HIV treatment in Temeke

R Kombe, N Kapalata. Temeke Regional Hospital, Nutritional
Unit, Dar es Salaam, United Republic of Tanzania

Setting: Temeke region hospital, Dar es Salaam Tan-
zania with well developed food by prescription pro-
gramme but unreliable supply of food supplements
and no immediate solution to this problem.
Objective: To highlight the importance of nutrition
assessment and indicators for food and to share
experiences regarding to various nutritional entry
points for TB-HIV patients for food supplements.
Design: Selection of 60 TB-HIV patients who were
nutritional assessed and meet eligibility criteria for
food supplement and being provided for three con-
secutive Visit.

Results: Shows that there is an increase of 2.5 to
3.8 kg of their body weight.

Conclusion: Also, referring to Temeke experience food
supplement improves adherence for care and treat-
ment for TB patients, support treatment, minimize
and mitigate drug side effect together with improve-
ment of treatment.

An egg today is better than a chicken
tomorrow. Training in better utilisation
of local food items

M Kumbweza Banda. Paradiso TB Patient Trust,
Lilongwe, Malawi

Background: Good nutrition is very crucial for those
who are sick. Having TB makes consuming a nutri-
tious diet even more important. The more knowledge
people have about how to utilise traditional locally-
available food, the better equipped they are to make
wise choices in relation to their dietary needs. For a
long time a lot of people in Malawi ignored many of
our own traditional locally-available foods in our
diets. Reminding ourselves and understanding ways
of preparation and utilisation of these traditional
locally-available foods is therefore important.
Objectives: To demonstrate better ways of utilizing
traditional locally-available foods based on experi-
ences from Malawi.

Methods/approach: Experiences from Former TB Pa-
tients (FTBP) and People Living with HIV (PLWHIV)
will be used to demonstrate and discuss the best ap-
proaches to utilising traditional locally-available
foods. The FTBP and the PLWHIV are from Paradiso
TB Patient Trust in Malawi.

Results: It is expected that through the training, par-
ticipants will learn more on how to group traditional
locally-available foods in order to have a balanced
diet. Further, the training will provide space for par-
ticipants to share knowledge on how best to utilise
local foods and how to set up backyard gardens to
produce different varieties of local vegetables. It is
also envisaged that participants will see the need to
empower support groups to run nutritional support
activities and the importance of taking stock of their
daily dietary intake.

Conclusion: Choosing traditional locally-available
foods is one way to promote healthier food choices
as well as the health of the environment. There is
therefore need to promote the use of traditionally
locally-available food.

The role of nutrition during MDR-TB
patients’ treatment

R Kisonga,' M Taksdal,2 N Kyariga,' L Mleoh,!

S Mpagama.' 'Kibong'oto Infectious Diseases Hospital,
Moshi, Kilimanjaro, United Republic of Tanzania;

2| HL-International, Oslo, Norway

Background: Tuberculosis ‘consumption disease’
and nutrition are interdependent. TB causes under-
nutrition, and under-nutrition (low body mass in-
dex) increases the risk of activating TB infection to
disease.

Aim: To describe the role of nutrition to hospitalized
MDR-TB patients during intensive phase of treatment
at Kibong’oto Centre of excellence for MDR-TB
management in Tanzania.

Method: Patient medical charts were reviewed retro-
spectively from November 2009 to December 2010.
Under programmatic management patients were pro-
vided with locally available food putting into con-
sideration of achieving balance diet. Patients were
routinely tested for HIV, if positive CD4 count were
measured. Height was measured at baseline only while
weight and hemoglobin (Hb) levels were also moni-
tored monthly. Interim treatment outcome was estab-
lished at the end of intensive phase (6-8 months of
injectable). Analysis was done using SPSS version 20.
Results: Of 46 admitted MDR-TB admitted for
second-line therapy intensive phase, 35 (76%) were
male with mean age of 46 years (SD 14). Forty-five
(98%) had prior TB treatment and 21 (46%) were
treated more than twice. Forty-two (92%) were dis-
charged for continuation phase remained 4, (50%)
died and defaulted. Mean baseline BMI was 19 kg/m?
(SD 3) while that at month 6 was 21 kg/m? (SD 4).
Twenty-five (54.3%) had baseline normal BMI (=18)
and at month six, 37 (80%) had normal BMI. Mean
increase of BMI was 2.1 kg/m2, 95%CI (1.5-2.7)
(P < 0.0001). BMI was related to interim treatment
outcome; two (100%) of patients who died had se-
vere thinness (BMI < 16) and those who defaulted
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2 (100%) had normal BMI. Mean increase of Hb was
2.1 g/dl while mean Hb at month 6 was 14 g/dl (P <
0.0001).

Conclusion: Nutritional supplement to MDR TB pa-
tient played a significant role in improving interim
treatment outcome during intensive phase treatment
at Kibong’oto.

Food parcel distribution to reduce tuberculosis
incidence and improve adherence in
HIV-positive prisoners

A Kondakova,' N Nizovtseva,' A Smolensky,2 S Hagerup,3
A Maryandyshev.# 'Easy Breathing Charity Fund,
Arkhangelsk, 2Arkhangelsk Administration of the Federal
Prison Service of Russia, Arkhangelsk, Russian Federation;
3LHL's International Tuberculosis Foundation, Oslo, Norway;
4Northern State Medical University, Arkhangelsk,

Russian Federation

Setting: The Arkhangelsk TB Program in the North-
West of Russia has over the years established a strong
partnership with the prison system. A unified ap-
proach to treatment and diagnosis has been estab-
lished both for the civil and penitentiary systems. As
a result, the TB mortality in the prison reduced al-
most 6-fold, TB incidence almost 8-fold. The major
challenges of the TB Program at present are MDR-
TB, XDR-TB and HIV-TB co-infection. In the North-
West of Russia, in the last decade the HIV-TB inci-
dence increased 6-fold.

Objective: To ensure treatment adherence to preven-
tive TB therapy among HIV-infected prisoners through
distribution of food parcels.

Design: As of March 2013, in the penal facilities of
the Arkhangelsk Region there were 376 HIV-infected
prisoners. In May 2013, they were interviewed to as-
sess motivation factors for preventive TB therapy.
The two main factors for rejecting preventive TB
therapy reported were ‘not feeling sick with TB’ and
‘loss of salary’. According to internal prison regu-
lations, when started on treatment patients are not
allowed to work and hence lose salary. 180 HIV-
infected prisoners gave written informed consent on
preventive therapy (6 months with izoniazid). They
receive a food package (cost approx. US$10) once ev-
ery 2 weeks if they adhere to treatment well. Food
packages are meant to compensate for salary loss and
improve treatment adherence.

Results: The project is expected to yield 80% treat-
ment adherence rate in the project group. It is esti-
mated that the number of HIV-TB co-infection cases
will decrease in the next several years by 50%.
Conclusion: The project aims to demonstrate how
TB prevention and treatment adherence improves in
settings where patients receive food support. This is a
highly cost-effective intervention, since the cost of TB
treatment many times exceeds the cost of preventive
TB therapy and food support.

Skills development training can improve
nutritional status among MDR-TB patients

in Nepal

G Mishra," R Pant,2 L | Lochting,3 R S Gopali,*

R B Bhattarai.5> 'LHL, Bhaktapur, Bagmati, 2NTC, Bhaktapur,
Bagmai, Nepal; 3LHL, Oslo, Norway; 4JANTRA, Kathmandu,
Bagmati, °NTC, Bhaktapur, Bagmati, Nepal

Setting: Morang district of Nepal has a well-developed
TB program including a hostel facility for DR-TB pa-
tients, but lack of sufficient nutritional support for
those patients during their treatment.

Objective: To improve the nutritional status of DR-TB
patients by enhancing their skills on different income
generating activities.

Design: This was a descriptive qualitative survey us-
ing purposive sampling methods. Primary data were
collected by using semi-structured questionnaires and
in-depth-interviews were used to assess the training
needs of the DR-TB patients its impact in their daily
life. FGD methods used for qualitative purpose.
Results: Since 2009 to 2012, 38 DR patients partici-
pated in skill development activities. After comple-
tion they started a business and earned extra money
in average NPR 5000/person/month and used that
money to buy nutritious foods. The conversion rate
was more than 90% among the skilled patients and
cure rate was 85%. Based on health worker monthly
result monitoring report, 2 kg weight gained per
person/month was recorded. The nutritious foods
helped them to fight with DR-TB.

Conclusion: Adequate nutrition during treatment is a
major aspect to fight against DR-TB. The skill develop-
ment training enhances the income generating capac-
ity of DR-TB patient enabling them to afford nutritious
foods during and after treatment duration. Therefore,
skill development approach is a very efficient way to
help improve the nutritional status of DR-TB patients.

TUBERCULOSIS CONTROL IN PRISONS:
SAFER ENVIRONMENTS FOR
INCARCERATED POPULATIONS

Early and effective tuberculosis case finding

in the Azerbaijan penitentiary system

A Ismayilov,' F Mirzayev,2 R Mekhdiyev." '"Main Medical
Department, Ministry of Justice, Baku, Azerbaijan;

2| aboratories, Diagnostics and Drug Resistance Unit, Global TB
Programme, WHO, Geneva, Switzerland

Background and challenges: Join Global Fund and
Ministry of Justice of Azerbaijan TB control pro-
gram in prisons has successfully implemented TB
case identification among prisoners by combination
of different case finding (CF) tools. The optimal set of
these means was a challenge to achieve early and ef-
fective detection of TB cases.
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Intervention: Case finding, screening medical and lab
records have been retrospectively analyzed against task
schedules, timing, reporting and means used for CF
in 2012. Health care givers used standardized for the
penitentiary system CF algorithm. More than 17300
inmates passed TB CF procedures: X-rays (16431),
questionnaire (11584), simple smearing (5396), cul-
turing (6006) and PCR GenExpert (1608). Ministry
of Justice emphasizes and prioritizes clinical (back-
ground diseases), HIV associated and occupational
risk groups among them.

Results: From 2011 to 2012 year regular examination
coverage for tuberculosis according to the standard-
ized CF procedures increased from 74% to 94%.
Nearly 1.9% of the general prison population have
been identified as TB cases (2012). Culture positive
cases (SS—/C+) significantly exceeded the number of
simple smear positive (SS5+/C+) ones. PCR (Xpert
MTB/RIF) tool has obtained a special place in the stan-
dardized TB CF algorithm in the Penitentiary Sector.
Conclusions: This investigation confirmed a good
practice of the early CFE Significantly higher number
of SS—/C+ cases compared to SS+/C+ indicates an
early detection and epidemiologically is quite distinc-
tive. Advancing identification procedures allows more
suspects to be reached and early TB detection re-
corded. Moderate MMR and GenExpert use shall be
deployed at the Primary health care level for priori-
tized groups within the MARP’s in prison settings.

Isoniazid preventive therapy in

congregate settings

H Al-Darraji," A Kamarulzaman,' S Kaur.2 'Centre of
Excellence for Research in AIDS, University of Malaya, Kuala
Lumpur, 2The National Anti-Drugs Agency, Ministry of Home
Affairs, Kuala Lumpur, Kuala Lumpur, Malaysia

Background: Isoniazid preventive therapy (IPT) is
an effective TB control intervention. Limited data ex-
ists about IPT implementation in congregate settings.
We aimed to investigate the treatment completion
rate and safety of IPT in a cohort of patients attend-
ing a substance misuse treatment centre (SMTC) in
Malaysia.

Methods: The SMTC offers housing and in-house
rehabilitation programme for up to 3 months for vol-
untarily enrolled individuals. Attendees of the centre
between January—April 2012 who were enrolled in
the methadone (MMT) programme and with positive
tuberculin skin test (TST) were approached to partic-
ipate in the study. Subjects with or suspected of hav-
ing active TB were excluded from the study. Con-
sented participants were prescribed daily isoniazid
(5 mg/kg) for 6 months. Hepatic function was as-
sessed at baseline, two weeks after IPT initiation and
as required thereafter. Symptoms referring to active TB
or to adverse events (AE) were assessed on a monthly
basis. No incentives were offered to participants.

Results: Of the 177 individuals who fulfilled the in-
clusion criteria, 112 subjects were enrolled in the
study. The majority of recruited subjects were men
(92%), older than 35-year old (62.5%), previously
injected drugs (71.4%) and had a history of an entry
into a correctional institution (95.5%). Eight (7.1%)
and 82 (73.2%) subjects were HIV and hepatitis C
infected, respectively. Only half (n = 57, 50.9%) of
the enrolled participants completed 180 doses of IPT.
Half of the participants who stopped taking IPT cited
work commitments or AE as reasons for stopping.
Documented AE were responsible for stopping IPT in
9.82% of participants. Non-completers were more
likely to default MMT after leaving the facility (OR
5.91,95%CI 2.36-14.75).

Conclusions: The study revealed a low IPT comple-
tion rate in this sample, mostly due to participants’
self-stopping of treatment. Interventions to improve
adherence to IPT regimen need to be explored in sim-
ilar settings.

Tuberculosis infection control measures

in Indonesia’s correctional system

D Mustikawati,! H Lusi.2 'TB Sub-directorate, Ministry of
Health, Jakarta Pusat, DKI Jakarta, 2Directorate General of
Correction, Ministry of Law and Human Rights, Jakarta Pusat,
DKl Jakarta, Indonesia

Background: Indonesia is a TB high burden and con-
centrated HIV epidemic country. In overcrowded
prisons, HIV and TB were the first two causes of
death among inmates in 2011. The Directorate Gen-
eral for Correction (DGC) has been collaborating
with NTP and NAP to implement TB-HIV control
in prisons since 2007. However, the national TB-IC
guideline and self-assessment for prisons were devel-
oped and implemented in 2012.

Interventions: The best strategy of IC is early detec-
tion and treatment of TB among inmates. Adding to
screening all new inmates for TB, the DGC conducted
annual TB screening and treatment for all inmates
since 2011. Some prisons conducted cough surveil-
lance to detect TB. MDR-TB suspects were screened
by Xpert MTB/Rif and DST and DR-TB received
treatment in 5 sites in prison system with isolated
cells. The prisons conducted IC assessment and im-
proved IC emphasizing administrative measures.
Triage and separation of suspects and TB patients
were implemented in some prisons with distribution
of masks, cough etiquette training and installation of
sputum collection booths. Some prisons provided iso-
lated cells for active TB patients.

Results: Among 434 prisons, 200 are implementing
DOTS with the GF’s support. In 2013 (January-June);
277 active TB were detected and treated from 1455
suspects. In 33 prisons, 65 MDR-TB suspects were
detected and 12 were confirmed and 10 were treated.
Among 89 prisons oriented on IC guideline, 25 of
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them conducted IC assessment, developed safe spu-
tum collection system with open space waiting areas
and gave masks to coughing inmates. Among those,
18 prisons assigned isolated cells for TB patients and
12 prisons separated active TB from HIV inmates.
Conclusion: TB-IC in the prisons could be imple-
mented with commitment and support from DGC.
The strong collaboration with MoH’s NTP is cru-
cially needed as well as financial support from GF
and technical assistance from the partners. It should
be an integral part of TB control in prisons.

Tuberculosis in prisons: health systems
strengthening for sustainability

S M Topp. Centre for Infectious Disease Research in Zambia,
Lusaka, Zambia; Schools of Medicine and Public Health,
University of Alabama Birmingham, AL, USA; Nossal Institute
for Global Health, University of Melbourne, VIC, Australia

High rates of tuberculosis and other diseases like
HIV in prisons are increasingly being recognized as
both a violation of inmates” human rights as well as a
broader threat to public health. In most low- and
middle-income countries, however, recognition of
the problem of rising disease rates has not been
matched by high levels of success in controlling those
problems despite known curative regimens and a
captive population. Why is this so? This presentation
will discuss current and alternative frameworks for
thinking about prison health systems with the aim of
demonstrating new ways of approaching the tradi-
tionally clinically defined problem of disease control
in these settings. It will argue that successful and
sustained control of TB and other infectious and
non-communicable diseases in prisons will ulti-
mately rely on a more holistic approach to health
service delivery that requires application of ‘systems-
thinking’ approach.

HEALTHY LUNGS, HEALTHY CHILDREN:
USING ADVOCACY TO IMPROVE
CHILD LUNG HEALTH

Child lung health advocacy: challenges and
opportunities

S Graham. Child Lung Health, The Union, Paris, France;
Centre for International Child Health, University of Melbourne,
Melbourne, VIC, Australia

Lung disease is the commonest cause of morbidity
and mortality in children worldwide. There is a very
wide range of causes including infections and non-
communicable diseases such as asthma. Pneumonia is
the single biggest killer of children worldwide re-
sponsible for more than 1 million deaths each year.
Tuberculosis is increasingly recognised as a common
cause of child morbidity and mortality in TB endemic

countries. Lung disease is the major co-morbidity for
children living with HIV. Yet, these diseases are being
neglected in the global public health arena and by
current research funding. A major practical challenge
is that it is often difficult to confirm the cause of acute
or chronic respiratory disease in young children
where the greatest disease burden exists. However,
data that better defines disease burden and mortality
are greatly needed and are critical for effective advo-
cacy to attract greater attention and investment. A re-
newed focus on child survival post-2015 that many
low- and middle-income countries regard as a major
health priority is an opportunity to increase and im-
prove research and implementation strategies. Oper-
ational research that does not necessarily require so-
phisticated diagnostic technology, but rather employs
the tools we have, has huge potential to inform im-
proved management of lung disease in children. This
presentation will provide an overview illustrated by
examples of implementation strategies and the data
required to support advocacy.

EDUCATIONAL AND BEHAVIOUR
CHANGE APPROACHES TOWARDS
TOBACCO CONTROL: A GROWING NEED

The behaviour change approach: an experience
from the field in India
M Aghi. Behavioral Science, AFTC, New Delhi, Delhi, India

Behavioral frameworks help identify determinants of
desired and undesired behavior. Behavioral change
involves four elements:

1 Information/education/knowledge: The education
has to be based on information needs of target
population to determine exactly what would make
a difference. Plus other determinants of behavior
are needed. All material should be easy to under-
stand, realistic/credible, and perceived beneficial by
the target population. It has to be solution-oriented
and broad-based. The source of education has to
be credible.

2 Motivation for action: Motivation comes from
gains that individuals can expect. For educational
strategy to be motivational, it must include com-
pelling statistics.

3 Skill, the ability to act: Life skills are vital. Skills
are defined as psychosocial competencies to deal
with themselves and others in a pro-active and
constructive way to succeed in wider society. These
are: decision-making, critical thinking, communi-
cation, self-awareness and coping with stress and
emotions. Some of the methods used are group
discussion.

4 Enabling environments are needed to sustain new
behavior.
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Using the behaviour change approach
in Scotland: lessons learnt

A Amos. Centre for Population Health Sciences, University of
Edinburgh, Edinburgh, UK

Smoking remains the single most important prevent-
able cause of death and inequalities in health in Scot-
land. However, the number of deaths is now declin-
ing. This reflects the considerable success in Scotland
in recent years in reducing both smoking uptake in
young people and smoking prevalence in adults.
Among 15 year olds, regular cigarette smoking de-
clined from 30% in 1996 to 13% in 2010. This pre-
sentation will critically review the action that has
been taken to achieve this decline in youth smoking.
Through the lens of behaviour change, it will con-
sider the key determinants of youth smoking uptake
and highlight that action was needed not only at
the individual level (to reduce the desirability and ac-
ceptability of smoking among young people) but also
at the family and community levels to change social
norms around smoking. In addition it will consider
the crucial role of changing the attitudes and behav-
iours of a range of key stakeholders including politi-
cians and health professionals to enable policy action
to reduce the accessibility, availability and affordabil-
ity of tobacco and cigarettes for young people. This
involved reducing tobacco companies ability to tar-
get children and young people with their products
and marketing strategies. In conclusion, achieving be-
havioural change at the individual level requires ac-
tion directed not only at the individual (e.g., educa-
tion) but also behavioural change approaches that
engage with a range of key stakeholders from the
community to the national level.

Helping smokers to quit and protecting others
from smoke through behavioural support

P Hajek. Wolfson Institute of Preventive Medicine, Queen
Mary University of London, London, UK

Individual smokers and populations differ in how
difficult they find it to stop smoking. In countries
with high prevalence of smoking, a substantial pro-
portion of smokers are usually not aware of the
health risks of smoking and simple information and
advice can generate large effects. In countries with
long-running health promotion campaigns where the
prevalence of smoking is now low and the remaining
smokers are well aware of health risks of smoking,
those still smoking tend to be people who found quit-
ting difficult and who can benefit from more inten-
sive treatments. The profile of the smoking popula-
tion can change within the same country and this
necessitates changes in treatment approaches and
priorities. The presentation will illustrate these points
on the examples of changes in approaches to help
smokers quit in the UK over the past 40 years. It will

also discuss behavioral approaches likely to be useful
with smokers showing different degree of dependence,
and with populations at different points of the to-
bacco prevalence trajectory.

The role of nurses in developing and
implementing behaviour change models
in tobacco control

J Dumont. Fund Against Respiratory Diseases,
Brussels, Belgium

Since 2003, specific short training (80 hours) in tab-
acology has been developed in Belgium for all the
health professionals. As of 1 January 2013, 292
professionals were qualified included 55 nurses and
25 midwifes. They are working in a very wide range
of places (hospitals, schools, prevention area, etc.).
An introduction to motivational interviewing (MI) is
included in the tabacology training, we encourage all
the tabagologist to be fully trained in MI. The nurses
trained in tabacology have to mains activities areas:
hospitals and prevention ground (i.e., schools). In
hospitals specializing in tabacology nurses are di-
rectly involved for hospitalized patients in the SA/5R
application regarding tobacco control (5A: Ask,
Advise, Assess, Assist, and Arrange) (5 R: Relevance,
Risk, Rewards, Roadblocks, Repetition). They help
smokers to stop smoking or to avoid craving symp-
toms when they are hospitalized and do not want to
stop smoking. It is really a main ‘new’ function. Am-
bulatory consultations (with a social security paying)
offer assistance to smokers, too. Moreover the taba-
cologist nurses are involved in training of other health
professionals and help their colleagues to play this
rule. A lot of decision-making algorithms were devel-
oped to organize and structure the nursing interven-
tions; it includes ‘confided (entrusted) act’ for Nico-
tine Replacement Therapy using. In prevention areas
(i.e., schools) the activities are less developed and
concern, mainly, group activities regarding addictions
and specially smoking. Motivational interviewing is
directly used for ‘all to face’ communication.

ZOONOTIC TUBERCULOSIS:
STILL A PUBLIC HEALTH CHALLENGE

Zoonotic tuberculosis: its challenges on
diagnostics and public health in Zambia

S Malama,' J B Muma.2 'Institute of Economic and Social
Research, University of Zambia, Lusaka, Zambia; 2Disease
Control, University of Zambia, Lusaka, Zambia

Introduction: Zambia has an estimated incidence of
433/100000 of all forms of TB according to the 2013
WHO report. In Namwala, a pastoral district located
in the southern province in Zambia, humans live in
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direct contact with animals infected with Mycobacte-
rium bovis and the consumption of unpasteurised milk
and dairy products is practiced, hence increasing the
risk of humans infections by M. bovis. In Zambia, TB
diagnosis is routinely done through microscopy, a
method that does not discriminate among the various
members of M. tuberculosis complex species.
Objective: Molecular identification of members of
the M. tuberculosis complex from pulmonary TB
patients.

Design: A cross section survey was conducted in
which sputum samples were collected and submitted
to the laboratory for culture and molecular identifi-
cation from 100 suspected pulmonary TB patients.
Results: Thirty-six of the isolates belonged to the
M. tuberculosis complex and of these 2 were con-
firmed as M. bovis belonging to the SB 0120 Spoligo-
type. The other 34 were found to be M. tuberculosis.
Conclusion: This study highlights the public health
significance of M. bovis isolated from sputum sam-
ples in TB patients in pastoral areas of Zambia. The
need for new strategies to better prevent, diagnose,
and control M. bouvis infection in humans should be
instituted. The study also highlights the importance
of differentiating the causal agent of TB as part of
routine diagnosis in high risk regions in order to ap-
ply a targeted treatment for those human patients
suffering from zoonotic TB.

Control of zoonotic tuberculosis in Ghana
within the One Health, One Medicine
perspective

K K Addo. Bacteriology Department, Noguchi Memorial
Institute for Medical Research, Accra, Ghana

Tuberculosis is a major public health problem in
Ghana with annual new cases estimated to be over
52000. It is not known what proportion of this
problem is contributed through contaminated meat
and milk, in which prevalence of TB by the compar-
ative tuberculin skin test of cattle on the coastal
plains alone ranges between 11.3-19.0%. Some stud-
ies done in the country also suggests 3% of human
pulmonary TB cases to be due to Mycobacterium bo-
vis, the causative agent of bovine TB, an infectious
disease that affects cattle, man and many other do-
mestic and wild animals. It is an important zoonotic
disease with public health importance due to its trans-
mission to humans through consumption of contami-
nated meat and raw milk and occasionally through
inhalation. The disease has also serious economic im-
plications due to carcass condemnation, weight loss,
and loss in international trade in milk and meat prod-
ucts and live animals and reduction in work output
of draught animals. It also leads to loss of profit due
to death of animals at an early stage and lower
growth rate. The disease is detected in Ghana mainly
by active search—tuberculin skin test and passive

search—meat inspection. With the One Health ap-
proach, the disease is being controlled by strong in-
tersectoral collaboration between medical and vet-
erinary professions such as joint meat inspection,
extensive veterinary and health educational cam-
paigns, screening of cattle, butchers, herdsmen and
food vendors for TB, restriction of animal move-
ment from infected areas, precautions at frontiers
and strict quarantine measures.

Zoonotic tuberculosis at the human-elephant
interface in the USA

M Miller,".2 S Mikota, '3 K Lyashchenko,

S Robbe-Austerman,> J Maslow.6 'Rare Species
Conservatory Foundation, Loxahatchee, FL, USA; 2Stellenbosch
University, Capetown, South Africa; 3Elephant Care
International, Hohenwald, TN, 4Chembio Diagnostic Systems,
Inc., Medford, NY, 5National Veterinary Services Laboratory,
Ames, IA, Morristown Medical Center, Division of Infectious
Diseases, Morristown, NJ, USA

Fifty-six documented cases of Mycobacterium tuber-
culosis infection have been confirmed by culture in
captive elephants in the United States since 1994. The
few reported outbreak investigations have shown
that humans associated with these facilities suggest
both possible and documented interspecies infection
occurs. Two outbreaks demonstrated skin-test con-
versions among the animal handlers while in one case
M. tuberculosis strains isolated from an animal han-
dler and 4 infected elephants were genotypically in-
distinguishable, although direction of transmission
could not be proven. A significant risk for human ex-
posure was found to be associated with use of high
pressure spraying in the barn of an infected elephant.
Between 1997 and 2013, genotyping of M. tubercu-
losis isolates from 42 elephants has been performed
at the National Veterinary Services Laboratory. In all
but 2 cases where successive isolates were made from
the same elephant, the genotypes matched, indicating
recrudescence rather than re-infection. Although ele-
phants with shared exposure histories tended to share
the same genotype of M. tuberculosis, some animals
had rare or novel strains. There have been at least
3 confirmed drug-resistant strains of M. tuberculosis
from elephants at initial isolation, which presents in-
creased public health concerns. Serologic tests, which
have been demonstrated to accurately diagnose infec-
tion in animals, suggest that elephants can be infected
for up to 9 years prior to diagnosis by culture. These
findings highlight knowledge gaps necessary to un-
derstand the risks of zoonotic TB transmission be-
tween elephants and humans.



Symposium abstracts, Friday, 1 November  S25

Mycobacterium bovis infection in bovines
and humans in India

P Dandapat, S Bandyopadhyay, P K Nanda, A K Das,
S Bandyopadhyay. Eastern Regional Station, Indian
Veterinary Research Institute, Kolkata, West Bengal, India

Setting: In India, tuberculosis (TB) is one of the most
important zoonotic diseases, adding 1500000 new
human cases every year and ranked amongst top ten
TB burdened countries in the world by the World
Health Organization (WHO). Besides, increase in
number of Mycobacterium bovis infection over the
years among human immunodeficiency virus (HIV)
patients and presence of M. tuberculosis in animals,
including wildlife is a cause of concern. However, a
comprehensive study on status of bovine tuberculosis
and its impact on animal and human health is lacking
in India.

Objective: To define a paradigm of reemerging zoo-
noses of bovine tuberculosis in human-animal inter-
face and its status in India.

Design: Techniques used include both conventional
including tuberculin test, cultural isolation followed
by biochemical characterization, and molecular tech-
niques for identification of mycobacteria.

Results: Prevalence of M. bovis infection in human
exhibiting clinical evidence of tuberculosis and that
of bovine tuberculosis in healthy animals with 95%
confidence intervals (CI) were 17% (13.11-20.65%),
and 13% (8.13-18.15%), respectively. Further, tu-
berculin testing in organized farms revealed lower
prevalence of TB in indigenous breeds compared to
crossbred or exotic animals.

Conclusions: Control of TB in both human and ani-
mal population is required for successful eradication
of tuberculosis in India. Methods like Revised Na-
tional TB Control Program (RNTCP) to revitalize the
human TB control is underway adopting internation-
ally recommended DOTS strategy. On the contrary,
susceptibility of animal to bovine TB due to imple-
mentation of crossbreeding programme in cattle and
buffaloes is posing a huge challenge for its control.
Hence, to make the national TB control programme
more successful, there is an urgent need to include
animal population in one-health approach.

Zoonotic tuberculosis: experience from
a wildlife veterinarian in South Africa

P Buss. Veterinary Wildlife Services, South African National
Parks, Skukuza, Mpumalanga, South Africa

Bovine tuberculosis (caused by Mycobacterium bo-
vis) was first recorded in Kruger National Park (KNP)
in July 1990 near the south-western boundary in a
diseased buffalo (Syncerus caffer). Organism typing
and retrospective analyses of State Veterinary records
suggest the disease entered the KNP in the late 1950s
or early 1960s from a dairy herd located on the out-

side of the park. Regular monitoring surveys re-
corded increases in both incidence and prevalence of
infected buffalo herds as the disease spread north-
wards. By 20085, the disease was detected in buffalo
in the far-north of the park indicating that it had
spread = 400 km from the initial point of entry. Dur-
ing this period, bovine tuberculosis was detected in
11 other wildlife species; lions being the most concern
important from a conservation perspective. In 2006,
large sections of the fence separating KNP from the
Limpopo National Park (LNP) in Mozambique were
removed to allow the unrestricted movement of game
between these two parks. This has raised concerns of
re-exporting the disease out of KNP as a large num-
ber of rural people and their domestic stock still live
a largely unchanged traditional lifestyle within LNP.
The possibility of disease transfer from wildlife to
domestic stock and people is increased by limited
seasonal water sources utilized by cattle, goats and
wildlife, and shared grazing areas. The potential for
zoonotic disease transfer is also influenced by poor
sanitary measures, inadequate education, limited re-
sources for disease management, uncontrolled move-
ments and consumption of animal products, and the
HIV/AIDS epidemic in sub-Saharan Africa.
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RECENT PROGRESS IN TUBERCULOSIS
CLINICAL TRIALS

Results of the Rifaquin trial

A Jindani," M Harherill,2 S Charalambous,3 S Mungofa,4

S Zizhou,> J Van Dijk,® J Shepherd,” P Phillips.8 St. George’s,
University of London, London, UK; 2University of Cape Town,
Cape Town, 3The Aurum Institute, Johannesburg, South Africa;
4Harare City Health Department, Harare, SMedical Directorate
of Mashonaland East, Marondera, Zimbabwe; 6Macha
Research Trust, Macha, Zambia; 7CDC/BOTUSA, Gaborone,
Botswana; 8MRC Clinical Trials Unit, London, UK

Aim: Rifaquin is a randomised controlled trial to as-

sess if moxifloxacin and rifapentine given intermit-

tently in the continuation phase of a 4 or 6 month
regimen is not inferior to standard treatment.

Methods: Patients with new smear-positive pulmo-

nary tuberculosis were randomly allocated to:

1 Control regimen: 2 months daily ethambutol, iso-
niazid, rifampicin, and pyrazinamide followed by
4 months daily isoniazid and rifampicin.

2 4-month regimen: Isoniazid replaced by moxiflox-
acin in the intensive phase and 2 months of twice
weekly moxifloxacin and 900 mg rifapentine.

3 6-month regimen: Isoniazid replaced by moxiflox-
acin in the intensive phase and 4 months of once
weekly moxifloxacin and 1200 mg rifapentine.

HIV-infected patients not on ART were eligible
if CD4 < 150/mm3. Follow-up was monthly for
12 months and then 3-monthly to 18 months. The
primary efficacy outcome is unfavourable status dur-
ing follow-up. The primary safety outcome is occur-
rence of grade 3 or 4 adverse events on treatment.
Results: From August 2008 to August 2011, 827 pa-
tients were enrolled in South Africa (464), Zimbabwe
(292), Botswana (56) and Zambia (15). 233 (28%)
were HIV-positive, with a median CD4 count of 312/
mm3, 509 (62%) were male and median weight was
53 kg. 39 (5%) patients with initial drug resistance
were excluded from both efficacy analyses. The in-
crease in proportion unfavourable between the 4-
month regimen and control was 11.8% (95%CI 3.8-
19.8) in the ITT and 12.6% (95%CI 5.9-19.2) in the
PP analysis. The difference between the 6-month regi-
men and control was —1.10% (95%CI —8.0-5.7) in
the ITT and —1.0% (95%CI —5.1-3.1) in the PP
analysis. 45 grade 3 or 4 adverse events were reported
in 38 patients (16 on control, 12 and 17 on study reg-
imens). Six events were hepatic.

Conclusions: The 6-month regimen with weekly

1200 mg rifapentine and moxifloxacin in the contin-

uation phase was non-inferior to control, even at the

95% level, safe and well tolerated. The 4-month regi-

men was inferior to control.

The TBTC Studies 29/29X: a phase 2 evaluation
of high dose rifapentine

S Dorman,’ S Goldberg,2 E Nuermberger,! N Schluger,3

M Weiner,4 R Savic,5 A Vernon,2 A Tuberculosis Trials
Consortium.2 1Johns Hopkins University School of Medicine,
Baltimore, MD, 2US Centers for Disease Control and
Prevention, Atlanta, GA, 3Columbia University Medical Center,
New York, NY, 4University of Texas Health Science Center, San
Antonio, TX, 5University of California at San Francisco, San
Francisco, CA, USA

A major obstacle to TB control is the long treatment
duration—at least 6 months—required for cure of
drug-susceptible pulmonary TB. Potent TB regimens
of shorter duration would facilitate treatment com-
pletion and improve individual and public health.
Strategies for increasing regimen potency include the
development of new drugs as well as the optimiza-
tion of existing drugs. Of the drugs in current use,
the rifamycins hold the most promise for treatment
shortening through pharmacodynamic optimization.
Rifapentine is a ring-substituted rifamycin. Compared
with rifampin, rifapentine has a longer half-life and
lower (more advantageous) minimum inhibitory con-
centration against M. tuberculosis. Preclinical stud-
ies using the mouse model of TB chemotherapy have
shown that regimens containing daily rifapentine can
achieve durable cure after only 3 months of treatment.
The Tuberculosis Trials Consortium of the US Cen-
ters for Disease Control and Prevention recently has
conducted a series of phase 1 and 2 clinical trials to
determine the safety, tolerability, and antimicrobial
activity of rifapentine, with the end goal of shorten-
ing the duration of treatment required for cure of
drug-susceptible pulmonary TB. The findings from
these phase 1 and 2 trials of rifapentine will be dis-
cussed and put into context.

OPTIMISING TUBERCULOSIS CONTROL
IN HIGH HIV PREVALENCE SETTINGS

Introduction

M Kimerling. Bill & Melinda Gates Foundation, Seattle,
WA, USA

Modelling is a unique tool that can contribute to
global health planning and implementation, but it re-
quires that clear questions be asked and credible data
used to build the models. While models will not pro-
vide right or wrong answers, they can provide a
structure for policymakers, program managers and
funders to prioritize the limited resources faced at ev-
ery level of the global health architecture. To date, TB
modelling has lacked co-ordination and a focus on
support for country-level decision-making.

The TB Modelling and Analysis Consortium (TB
MAC, www.tb-mac.org) was formed in June 2012 and
aims to improve global TB control by coordinating
and promoting mathematical modelling and other
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quantitative research activities to provide scientific
support for policy decisions and implementation. Its
objectives are to: 1) identify research questions con-
cerning TB control that require input from mathe-
matical modelling or other quantitative research,
2) facilitate sharing of data, information and exper-
tise to achieve consensus on knowledge gaps, stan-
dards and current best practice, 3) fund analytical/
modelling research projects, and 4) disseminate re-
sults/tools to key stakeholders.

To date TB MAC has held three meetings on high
priority issues: the first concerned the focus of this
symposium—TB control in high HIV prevalence set-
tings, held in Johannesburg in September 2012; the
second was on the impact and cost-effectiveness of
current and future diagnostics for TB, held in Am-
sterdam in April 2013; and the third was on the ra-
tional introduction of new drugs and drug regimens
held in Beijing in September 2013.

In high HIV-burdened settings, there have been
steep increases in TB incidence and standard ap-
proaches for TB control have been inadequate. Novel
strategies are urgently needed. In this session, we will
describe the TB-HIV Modelling Research Agenda
from the first TB MAC meeting, as well as recent key
modelling research projects in this area.

Tuberculosis spectrum: a model for
country-level TB-HIV estimates and projections
C Pretorius,’ R Houben,2 R White.2 'Futures Institute,
Glastonbury, CT, USA; 2Department of Infectious Disease

Epidemiology, London School of Hygiene & Tropical Medicine,
London, UK

Objective(s): The Spectrum suite of policy tools is
widely used to support national planning for HIV
programs. Futures Institute has joined forces with the
TB Modelling and Analysis Consortium (TB MAC),
the WHO Global TB Programme, The STOP TB Part-
nership, UNAIDS and other partners in the TB com-
munity, to develop a similar model for TB.

Design: The model comprises two parts: the Spec-
trum TB Estimates (STBE) model which projects key
TB indicators using cubic-spline regression techniques,
and the Spectrum TB Impact (STBI) model which is a
transmission model for M. tuberculosis infection and
TB disease. Both models are integrated into Spectrum
and pull in existing demographical and HIV related
data from more than 150 countries.

Methods: STBE imports the existing Global TB Pro-
gramme TB incidence estimates and breaks these down
by HIV status. It further estimates TB mortality
through the application of case-fatality ratios strati-
fied by TB notification and HIV/ART status. STBI
follows a standard TB compartmental model struc-
ture and captures primary infection, reactivation, re-
infection and progression to TB disease (low and high
infectiousness).

Results: The Spectrum TB Estimates (STBE) model
was used successfully in 2013 to fit TB and HIV data
from more than 150 countries. The results will be
published in GTB and UNAIDS reports. STBI is
scheduled to be available in early 2015 and will be
introduced for use by representatives from National
TB Programmes during workshops organised by
WHO?’s Global TB Programme (GTB) and bi-annual
regional UNAIDS workshops.

Conclusions: These Spectrum tools will provide TB
professionals with the tools to project the short term
course of key TB indicators, study the cost and im-
pact of TB as well as joint HIV-TB interventions, and
help improve national TB strategies with the aim of
improving country TB care and control planning.

Does tuberculosis preventive therapy cure
latent M. tuberculosis infection in HIV-infected
individuals in high-burden settings?

A modelling approach

T Sumner, R Houben, R White. London School of Hygiene &
Tropical Medicine, London, UK

Introduction: Recent trials of isoniazid preventive
therapy (IPT) for people living with HIV in southern
Africa show high rates of tuberculosis (TB) disease
immediately after cessation of preventive therapy.
This could be due to reactivation of pre-existing in-
fections, or reinfection followed by rapid progression
to disease. We use a modelling approach to estimate
the degree to which preventive therapies cure latent
M. tuberculosis infection in HIV-infected individuals
in high tuberculosis burden settings.

Methods and findings: We identified randomised con-
trolled trials that compared IPT to placebo or alter-
native regimens, in HIV positive, tuberculin skin test
positive study groups. A model describing tuberculo-
sis transmission in a closed cohort of HIV-positive,
M. tuberculosis infected individuals not taking anti-
retroviral therapy was fitted to post-preventive ther-
apy TB rates to estimate the annual risk of M. tuber-
culosis reinfection and the proportion of individuals
whose latent infection was cured after TB preventive
therapy. Three trials met our inclusion criteria. Esti-
mated annual risks of reinfection ranged between 3.3
and 4.5%. Our results suggest six months of isonia-
zid cured in a small proportion of the population (es-
timated proportion cured = 6.5% (0-35.4%) while
three month regimens containing rifampicin or rifap-
entine had much higher cure rates (63%-100%.)
Conclusions: To provide long-term protection in set-
tings with high rates of infection, continuous IPT
should be integrated with other HIV care. Where re-
infection rates are lower and reactivation of pre-
existing infections make up a significant proportion
of cases, preventive regimens with better curative po-
tential would be advantageous for both individuals
and populations.
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The potential impact and cost-effectiveness
of new tuberculosis vaccines

G M Knight," U K Griffiths,2 Y Laurence,2 T Sumner,’

A Vassall,2 R G White." 'IDE, London School of Hygiene &
Tropical Medicine, London, 2GHD, London School of Hygiene
and Tropical Medicine, London, UK

Cost-effectiveness studies of future vaccine technolo-
gies can be used to inform candidate vaccine deci-
sions and aid clinical trial design. Here, the impact
and cost-effectiveness of different tuberculosis (TB)
vaccine profiles in all low and middle-income coun-
tries was explored. An age-structured transmission
model was used incorporating TB and HIV. The
countries were modelled and calibrated individually,
and the results aggregated by income group. The
novel vaccines were assumed to prevent active dis-
ease, have 1-20 yrs or lifetime duration of protection
and 20-80% efficacy. In the ‘vaccine’ scenario, two
strategies were modelled starting in 2024: a) ‘Infant’:
annually targeting 6 month olds, or b) ‘Adolescent/
Adult’: annually targeting 10-year-olds plus mass
vaccination of the 11+ year olds every 10 years. Out-
comes were TB cases, deaths and discounted Dis-
ability Adjusted Life Years (DALYs) averted between
2024 and 2050. Plausible ranges for TB vaccine
prices at which the vaccine would be considered cost-
effective were created based on uncertainty in disease
burden, treatment costs and multi-drug resistant TB
prevalence assumptions. Preliminary results from the
22 high burden countries suggest that, over 2024-50,
94 (71-115) million cases of TB disease and 13 (8-
19) million TB deaths may occur. Even if protection
were lifelong, over 2024-50 an ‘Infant’ vaccine may
prevent less than 8% (3-10) of this burden, whilst an
‘Adolescent/Adult’ vaccine may prevent up to 71%
(56-72). Over 2024-50, an ‘Adolescent/Adult’ vac-
cine would be cost-effective at higher vaccine prices
than an ‘Infant’ vaccine in all scenarios. In contrast to
a novel, ‘Infant’ TB vaccine with limited duration of
protection, over 2024-50 the introduction of an ‘Ad-
olescent/Adult’ vaccine may be cost-effective even at
relatively high vaccine prices and could alleviate a
substantial burden of disease in high burden coun-
tries before 2050.

The economics of Xpert® MTB/RIF for
tuberculosis control in HIV-prevalent settings

A Vassall," N Foster,2 E Sinanovic,2 L Shillington,?2

K McCarthy,3 K Fielding,* A Grant,5 G Churchyard.3 'SAME
Modelling and Economics, Department of Global Health and
Development, London School of Hygiene & Tropical Medicine
(LSHTM), London, UK; 2Health Economics Unit, University of
Cape Town, Cape Town, 3Aurum Institute, Johannesburg,
South Africa; 4Department of Infectious Disease Epidemiology,
LSHTM, London, SDepartment of Clinical Research, LSHTM,
London, UK

Background: In 2011, South Africa announced that
it would roll out Xpert® MTB/RIF country-wide.

This provided the basis to evaluate the impact and
cost-effectiveness of Xpert MTB/RIF in a real-world
setting (the XTEND study).

Methods: A model to predict Xpert MTB/RIF costs
was developed to inform the treasury in planning the
financing of roll-out. This modelled costs and resource
requirements over a five year period from a health
service perspective, using a decision analytic model
previously developed to assess the cost-effectiveness
of Xpert MTB/RIF introduction globally.

Findings: We identified several key economic consid-
erations and knowledge gaps that are important to
address in the economic evaluation of the scale up of
Xpert MTB/RIF at the country level. These included;
obtaining accurate test costs from a sufficient num-
ber of sites to better understand economies of scale
during roll-out; understanding the financial impact
of complementary policies, such as intensified case
detection amongst those with HIV; gaining an under-
standing of the pathways that undiagnosed TB cases
follow; the inclusion of patient costs associated with
an incorrect or lack of diagnosis of TB; and finally,
obtaining accurate MDR-TB treatment costs. The
economic component of the XTEND study was then
designed to collect data on and assess these issues.
This included a comprehensive data collection pro-
cess at 22 laboratories, a large patient costing effort
and a broad TB-HIV health service costing. A Mar-
kov model was then developed using this empirical
data to both estimate cost-effectiveness and better
understand the implications of both demand side and
health systems constraints on both costs and impact.
Conclusion: The economics of Xpert MTB/RIF for
TB control in HIV-prevalent settings can be informed
by modelling, but needs to take account of ‘real
world’ constraints, in particular the impact on pa-
tient costs and broader health system factors.

ACCELERATING SCALE-UP: RAPID
AMPLIFICATION OF PMDT CAPACITY

Kazakhstan: universal access to MDR diagnosis
and treatment

T Abildayev, G Bekembayeva. National Center for
Tuberculosis Problems, MoH RK, Almaty, Kazakhstan

Introduction: The control over tuberculosis in Ka-
zakhstan is one of the priority goals in the activity of
Ministry of Health and it is implemented in accor-
dance with the State Programme ‘Salamatty Kazakh-
stan’. It is due to the high prevalence of multidrug-
resistant tuberculosis (MDR-TB). Thus, in 2011 rate
of MDR-TB constituted 19.1% while percentage of
the acquired resistance was 53.3%.

Materials and methods: There were implemented the
high specific molecular genetic methods BACTEC
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MGIT-960, Hain-test, GXpert in the country that im-
pact greatly on increase in number of newly detected
patients with MDR-TB. In 2011 there were covered
with drug sensibility testing 98.2% of new TB cases
and 98.9% of TB relapses. In all regions practice of
social support and incentives for TB patients is real-
ized. Jointly with penitentiary system mechanism of
transferring TB prisoners to the civil sector at dis-
charge is elaborated.

Results: Through joint activity of anti-TB service,
primary health care, AIDS Centers and penitentiary
system main indicators of TB incidence and TB mor-
tality were decreased in 2012 compared with 2011.
TB incidence decrease constituted 9.1% (86.0 versus
94.6 per 100000). Decrease of TB mortality consti-
tuted 14.0% (7.4 in 2012 versus 8.6 in 2011 per
100000).

Conclusion: Strong political support of TB services
is the primordial condition to realize the anti TB poli-
cies. Joint activity of all Departments participating in
the detection, treatment, medical and social support
to TB patients will lead to reduce TB infection pull in
the country.

Moldova: great solutions in a small country

S Doltu,’ L Domente,? V Vilc,3 V Soltan,4 L Severin.>
"Medical Unit of Department of Penitentiary Institutions
Ministry of Justice, Chisinau, 2Institute of Phthisiopneumology
‘Chiril Draganiuc’, Chisinau, 3State University of Medicine and
Pharmacy ‘N. Testemitanu’, Chisinau, 4PAS Center, Chisinau,
SNGO AFI, Chisinau, Moldova

Setting: Penitentiary system of Republic of Moldova
including 18 institutions with the capacity of 7980
places, annual average population of 17500 inmates.
Objective: Evaluation of the TB control and prophy-
laxis programme in prisons of Moldova (2006-2012)
Method: Retrospective data analysis of the National
TB Monitoring and Evaluation system.

Results: TB has decreased in the penitentiary system
at a much faster pace than in the civil sector (11%
annually over the last 5 years in PS vs —2.6% in the
CS). This is on the one hand due to the decrease in
the number of people incarcerated (—26% since
2004), but certainly also the result of successful TB
control interventions by the Medical Division of the
Department of Penitentiary Institutions (DPI) sup-
ported by the National TB programme and national
and international NGOs.

Conclusions: Since the initiation of the first DOTS
project in the country, Moldovan Prison Authorities
continuously demonstrated high commitment for
building a comprehensive strategy for TB control by
ensuring: active screening and rapid methods for TB
diagnosis of 99.5% of prison population, universal
access to TB treatment (DOTS and DOTS+ treat-
ment), multidisciplinary approach of the TB case
management (providing incentives, psychological

counseling, follow-up of released prisoners), infection
control measures and functionality of the Integrated
TB Evaluation and Monitoring system. Integration
into the National TB Programme and openness for
collaboration with NGOs made possible the achieve-
ment of the actual results.

Mobilising stakeholder coalitions for
integrated supply planning and quantification
of tuberculosis medicine

R Muthoka, J K Sitienei, C Njuguna. Division of Leprosy
Tuberculosis and Lung Disease, Ministry of Health,

Nairobi, Kenya

Background: Effective drug supply and management
system is listed among the first component of the
Stop TB strategy. There is an expectation for a reli-
able system of procurement and distribution of es-
sential anti-TB drugs including a functional record-
ing and reporting system designed to provide the
information needed to plan, procure, distribute and
maintain adequate stock of drugs. Yet, documented
experiences on the operational processes and chal-
lenges overcome are scant. Failure to have timely
planning, identification of financial gap, resource mo-
bilization, procurement and distribution of commod-
ities will affect country’s TB treatment objectives.
Aim: Describe the annual quantification, financial
mobilization and procurement planning process as
critical processes to ensure uninterrupted supply of
TB commodities.

Design: Step 1: Identification and notification of the
key partners who form the DLTLD commodity secu-
rity committee. Step 2: One day pre-quantification
meeting with various stakeholders to build key as-
sumptions for quantification. Step 3: Three days quan-
tification and report finalization exercise. Both morbid-
ity and consumption data was utilized in establishing
the requirements of the TB commodities.

Results: 2011-2013 quantification report done and
the financial gap identified. About 88% ($13 million)
of funding needed was committed from the govern-
ment and development partners with 11.8% ($1.6 mil-
lion) funding gap realized. The DLTLD procured TB
medicines and buffer for the FY 2013-15. In 2012,
the government used the quantification report to ob-
tain a loan of US$3.8 million from the World Bank
(KHSSP) which was used to procure first and second
line TB medicines buffer stocks for 2013-15.
Conclusion: Establishment of a commodity security
committee led to a timely quantification and procure-
ment planning. However, to secure financial resources
timely notification of the key partners and follow-up
of partners’ financial commitments was needed.
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Supply chain challenges in scaling-up a
decentralised MDR-TB programme

C Mamkinga,' L Mleoh,! E Rutta,2 N Konduri,2

V Manyilizu.3 'Kibong’oto National TB Hospital, Kilimanjaro,
United Republic of Tanzania; 2Systems for Improved Access to
Pharmaceuticals and Services Program/Management Sciences
for Health, Arlington, VA, USA,; 3Supply Chain Management
System, The Partnership for Supply Chain Management, Dar es
Salaam, United Republic of Tanzania.

Background: In Tanzania 1.1% of the new cases and
3.1% of retreatment cases were notified MDR-TB.
MDR-TB management was inaugurated in November
2009 at Kibong’oto National TB Hospital (KNTH).
The management protocol follows a 18-24 months
treatment course. The intensive phase of about
8 months is at KNTH and the continuation phase of
about 12 months takes place in the respective DOT
facilities close to the patient’s home. The procurement
of MDR-TB medicines is funded by the government
and partners through the Medical Stores Department
(MSD) and the consignment delivered directly to
KNTH.

Objective: To describe challenges in the design and
implementation of supply chain of decentralized
MDR-TB program in a resource-constrained setting.
Methods: Review of secondary data from MDR-TB
quarterly and cohort reports; and medicines manage-
ment reports from facilities managing MDR-TB
cases.

Results: The total number of MDR-TB cases remains
small (Figure), however, there has been a steady in-
crease of cases treated each year and are spread all
over 21 regions of Tanzania. Once cases are discharged
to their respective DOT treatment facilities for con-
tinuation phase, KNTH is responsible for the distri-
bution of MDR-TB medicines using aggregated or-
ders received from districts. Unlike the distribution
from MSD to KNHT, there is no allocated budget to
cover the cost of distribution from KNTH to districts.
KNTH staff use public transport to deliver medicine
during supportive supervision. The knowledge and
skills of staffs on MDR-TB treatment guideline and
commodity management is not adequate resulting in
poor inventory reports and inadequate quantities de-
livered to DOT centers.

Conclusion: The assured supply of MDR-TB medi-
cines is important to avoid any interruption to treat-
ment. For the decentralized MDR-TB management to
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Figure Trend of patients received/receiving MDR-TB treat-
ment, 2009-2012, Tanzania.

be successful, KNHT need to be well funded to man-
age and support districts on all areas of supply and
commodities management.

ROLLING-OUT LED FLUORESCENCE
MICROSCOPY: YIELD AND CHALLENGES

The problem of a gold standard when few
tuberculosis bacilli are present

M Bonnet, A L Page. Epicentre, Paris, France

Two years after the WHO endorsement of LED-
fluorescence microscopy (FM) (2009), only 2% of
microscopy laboratories are using LED-FM (2012
WHO global TB report) despite its increased sensitiv-
ity and decreased workload, as compared to the light
Ziehl-Neelsen microscopy. One of the reasons that
could explain the slow introduction is the lack of
confidence in the LED-FM technique due to the risk
of false positive results.

Thanks to the fluorescence and the larger screen-
ing of the smear, the LED-FM is able to detect very
low positive results (scanty) that would not be de-
tected by Ziehl-Neelsen microscopy, which explains
the 10% average gain of sensitivity. However, the
specificity results of the LED-FM are discordant across
the studies and a large multicentric trial has shown a
reduction of specificity of 5% (94.1%, 95%CI 86.4-
88.1) as compared to Ziehl-Neelsen microscopy
(98.4%, 95%CI 98-98.7). Some ‘false positive’ re-
sults might be wrongly classified due to the imperfect
Mycobacterium tuberculosis culture Gold standard
(GS) used in most studies. Indeed, the killing effect of
sample decontamination during specimen processing
may lead to false negative culture results, particularly
for very paucibacillary samples.

Through a review of published and unpublished
studies of the performance of the LED-FM, we try to
identify the factors that may explain the variation of
specificity across studies with a particular focus on the
GS used in the different studies and the approaches
used by the researchers to overcome the problem of
imperfect GS. We also discuss different ways to ad-
dress the limitation of the culture GS for paucibacil-
lary specimens, such as the use of a composite GS, the
external review of discordant results and the statisti-
cal correction methods for imperfect GS.

A new quantification scale for fluorescence
AFB microscopy

J L Davis, "2 A Cattamanchi,’2 J B Matovu,23

A Van Deun.45 'University of California San Francisco (UCSF),
San Francisco, CA, USA; 2Makerere University—UCSF Research
Collaboration, Kampala, 3Uganda National Tuberculosis and
Leprosy Programme, Kampala, Uganda; 4Institute of Tropical
Medicine, Antwerp, Belgium; SInternational Union Against
Tuberculosis and Lung Disease, Paris, France
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Grading systems for AFB microscopy serve a number
of key functions in modern tuberculosis programs,
including quantifying sputum bacillary load for clini-
cal and programmatic risk stratification and facilitat-
ing quality control. Standardization of grading scales
ensures diagnostic accuracy and reproducibility across
the population of patients being evaluated for TB.
The recent introduction of low-cost LED fluorescence
microscopes and WHO’s endorsement of their use of-
fers the potential to transform the speed and sensitiv-
ity of sputum smear microscopy in high-burden set-
tings, but the use of non-traditional magnification
objectives (20X and 40X, instead of the traditional
25X) demands an update to the traditional grading
scale, which the Union has recently provided. We will
discuss the scientific basis of this new grading scale
and review its particulars.

Studies on LED FM staining variations
and shelf life

A Van Deun,'2 K J M Aung,> M D A Hossain.3
Mycobacteriology Unit, Institute of Tropical Medicine,

Antwerpen, Belgium; 2The Union, Paris, France; 3Damien
Foundation, Dhaka, Bangladesh

We compared the two best documented LED fluores-
cence microscopes, Zeiss Primostar iLED and Olym-
pus CX21™/FRAEN FluoLED, differing considerably
in background luminosity and possibly technician ac-
ceptance, together with staining variations. The multi-
centric study was performed by Damien Founda-
tion Bangladesh. The first phases used blinded reading
on both instruments in 8 routine laboratories, the last
phase comparing destaining/counterstaining tech-
niques was performed in 30 laboratories on one in-
strument. Reference laboratory rechecking of restained
discordant series provided the gold standard. Shelf
life was checked for new working solutions from 10X
concentrated auramine stock in alcohol or alcohol/
phenol prepared 3-monthly at the reference labora-
tory, with staining of positive control smears monthly
to quarterly. Exactly 9.6% AFB-positives and the
same error rates were registered for both instruments
on almost 65000 smears read in duplicate. The stron-
ger 0.3% auramine-O formulation did not perform
better, while Thiazine red counterstaining resulted in
non-significantly more false positive and false negative
results. Combined destaining/counterstaining was sig-
nificantly less good, but destaining with 1% HCI/10%
alcohol in water showed equivalent results. More
than half the instruments of both brands broke down
at least once. Auramine stocks kept in the dark at
ambient temperature retained full activity for more
than 12 months. We conclude that auramine staining
variations are not better than standard technique, but
10% alcohol is enough for destaining. The policy to
bring down prices and quality of the microscopes
must be abandoned.

AIRBORNE DATA: OPPORTUNITIES
FOR ELECTRONIC HEALTH TO
IMPROVE TUBERCULOSIS CARE
AND LUNG HEALTH

Bringing treatment results faster to patients
with drug-resistant tuberculosis (Cameroon
and Nepal)

A Habib,! B Rai,2 J Creswell,? S Sahu? (Nepal Team
Project); S Eyangoh,* D Nolna,5 J Iragena,t D Falzon®é
(Cameroon Team Project). 'Interactive Health Solutions,
Karachi, Pakistan; 2International Organization for Migration,
Kathmandu, Nepal, 3Stop TB Partnership Secretariat, Geneva,
Switzerland; 4TB National Reference Laboratory, Centre Pasteur
of Cameroon, Yaoundé, SNational Tuberculosis Programme
(NTP), Yaoundé, Cameroon; 6Global TB Programme, WHO,
Geneva, Switzerland

Setting: In Nepal, a TB REACH funded project be-
ing run in eastern Nepal by the International Organi-
zation for Migration using Xpert® MTB/RIF tests.
Through the Cameroon EXPAND-TB Project, WHO
funded an open-source web-based application run-
ning on Ubuntu for rapid transfer of MDR-TB pa-
tient results to diagnostic centres.

Objective: To reduce the time taken to transfer test
results to patients, caregivers, and program managers
and ease reporting of TB and MDR-TB cases.
Methods: In Nepal, software (XpertSMS) was set
up to automatically harvest results from GeneXpert
machines and transfer them to a central server over
the Internet or SMS. XpertSMS allowed results to be
transferred on test completion and also retrospective
transfer for older test results. The data included de-
tails of the machine, module, and cartridge used to
perform the test, as well as error codes. In Cameroon,
software was developed based on the standard labo-
ratory request form. Results are entered and validated
in the lab and immediately viewable at diagnostic
and treatment centres, and NTP. The results include
direct examination, line probe assay, Xpert MTB/RIF,
culture and drug susceptibility testing.

Results: In Nepal between March and June 2013,
XpertSMS has been deployed at all nine sites for the
project. 1560 test results collected of which 20 were
rifampicin resistant. XpertSMS enabled providers to
start patients on treatment within a day. The software
helped monitor GeneXpert sites remotely. In Camer-
oon, after training and 2 months trial, the software is
running in 3 regions. During quarter 2, 1656 patients
were tested and 49 were detected MDR.

Conclusion: The two technologies can be utilised ef-
fectively to bring test results faster to TB and DR-TB
patients in low-resource settings. The use of such
software will allow faster reporting of test results, ex-
pected to lead to a reduced time to treatment. Future
evaluation of these efforts will be useful to help im-
prove their performance.
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Use of smart phones for supportive
tuberculosis supervision: collaboration

for rapid scale-up

O Okorie,' O Madukwe,' J Obasanya,’2 C Nkem,'

M Gidado,'2 E Ubochioma,' K Agbaiyero,2 O Adeleke.23
1Abia Tuberculosis Programme, Umuahia, Abia, 2National

Tuberculosis and Leprosy Control Programme, Abuja,3KNCV
TBCARE, Abuja, Nigeria

Background: Based on in-country consultations, ca-
pacity to provide high-quality TB and TB-HIV ser-
vices is sub-optimal and not unrelated to weak super-
vision. Within the National TB Program (NTP) in
Nigeria, supervision is entirely paper based, time con-
suming and structured in a way that rapid review
of results is not available nor timely resolution of
problems.

Objective: To describe the value of smart phones in
improving quality of supervision.

Methods: This is a descriptive study. With the NTP
open to exploring innovative ways of strengthening
supervision, Health Systems 20/20 in collaboration
with the NTP proposed a pilot use of smart phones
for supervision at health facilities, with focus on 4
states. A stakeholders meeting was convened to fully
engage all key TB partners. Situation analysis was
conducted in Abia state, a south-east state selected
for the pilot, out of which 4 facilities were identified.
National and state supervisory checklists were re-
viewed, programmed and uploaded unto the smart
phones. The State TB teams were trained on the use
of the smart phone and 6 supervisory visits were con-
ducted within 4 consecutive quarters in Abia state for
each facility.

Results: Within the pilot sites, the smart phones were
noted to be user friendly with rapid review of results
done at each visit. Immediate feedback and corrective
action for identified challenges were made. A record
of previous findings and recommendations could be
retrieved on the spot during subsequent visits. The
time spent on supervision was reduced to 2 h per fa-
cility using the smart phones compared to 4 h when
using the paper based at other sites. With scale up
from 4 to 45 DOT centers, the treatment success rate
in the state TB program increased from 76% in 2011
to 85% in 2012 reporting year, for cases registered in
the previous year.

Conclusions: NTP through support of other partners
should adopt and scale up the use of smart phones
for supervision nationwide.

Mobile technology in asthma care:

the potential of incorporating a set of
long-term impact indicators and short-term
sustainability strategies

G Kadoda. Epidemiological Laboratory, Khartoum, Sudan

The potential of mobile technology is evident from
the growing worldwide momentum and enthusiasm

to capitalise on improvements in telecommunications
and rapid uptake of mobile technologies to strengthen
health care systems. Mobile Health (mHealth) appli-
cations promise to revolutionise health services in de-
veloped as well as developing countries. While Africa
reports the least activity, there are notable examples
on the uses of mobile technologies for emergency
and disaster situations, health call centres for specific
diseases, SMS and voice mail for treatment compli-
ance and health promotion. This paper reports on
an asthma follow-up system being developed at Epi-
Lab as part of a pilot asthma management system in
Gezera State. The pilot was started following a situa-
tion analysis that found asthma to be the third most
common cause for hospitalisation in Sudan after ma-
laria and pneumonia. The aim of the mHealth appli-
cation is two-fold. First, to provide real-time data col-
lection and analysis capabilities to the existing asthma
management system that uses register book and tele-
phone call as means for follow-up; and second to as-
sess the effectiveness of the system in terms of health
outcomes and cost, as well as the appropriateness of
m-solutions in local context. While commonly used
evaluation criteria and dissemination methods for
public health interventions are defined for this proj-
ect, a set of ‘long-term’ indicators and ‘short-term’
sustainability strategies are incorporated in the proj-
ect design. The author argues that in the absence of
an empowered civil society and weakness of basic
services, sustainability of proven-solutions in devel-
oping (and autocratic) countries may need to con-
sider community-led, small-scale and self-sustaining
project design strategies; to include indicators of im-
pact on local economic activity, human labour and
skills; and to find ways of assimilating the project’s
service within the existing social networks and grass-
roots mobilisation.

Where are the tuberculosis cases?

Electronic notification and geospatial

data analysis in high burden settings

T Cohen,'2 H Jenkins, J Manjourides.3 'Division of Global
Health Equity, Brigham and Women’s Hospital, Boston, MA,
2Department of Epidemiology, Harvard School of Public Health,
Boston, MA, 3Bouvé College of Health Sciences, Northeastern
University, Boston, MA, USA

New tools to collect and analyze spatial data offer ex-
citing opportunities to leverage information about the
geographic locations of TB patients to more precisely
target control efforts and to focus studies within areas
of particular concern. Here, we present several recent
examples of how we have used information about the
spatial distribution of TB patients to address ques-
tions related to the emergence, transmission, and
control of MDR-TB. We conclude by offering a per-
spective on how investing in electronic notification of
TB (with location information) can help tuberculosis
control programs meet short- and long-term goals.
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MEASURING THE CONTRIBUTION OF
ACSM TO INCREASED TUBERCULOSIS
CASE DETECTION AND IMPROVED
TREATMENT OUTCOMES

Gap analysis of major barriers to effective
tuberculosis diagnosis and treatment

A Chibuike," C Nyirenda.2 "The Good Neighbour, Mushin,
Lagos, Nigeria; 2Community Initiative for TB, HIV/AIDS &
Malaria, Lusaka, Zambia

Success in TB diagnosis and treatment requires spe-
cific behaviors from the patient and health care pro-
viders, as well as a supportive environment. There are
many reasons (barriers) which influence these behav-
iors and, thus, contribute to delays in diagnosis and
starting or completing TB treatment. From Cough-
to-Cure: A Path of Ideal Behaviors in Tuberculosis
Control (developed by AED) helps identify specific
barriers, and, therefore, informs the design of ACSM
interventions to address them. It is important not to
make assumptions but to assess available data, and
when necessary, to conduct qualitative and quantita-
tive research, to determine specific barriers and iden-
tify target audiences to address them.

PATH incorporated the Cough-to-Cure tool and
developed the following model for designing effective
ACSM interventions to increase case detection and
improve treatment outcomes:

1 Analyse national TB programme objectives and
targets and compare with TB programme data.
Identify priority TB control challenges to address
through ACSM.

2 Link selected TB control challenges with appropri-
ate NTP goal and objective.

3 Use the Cough-to-Cure Pathway and conduct

ACSM needs assessment to identify and prioritise

barriers to be addressed with ACSM activities.

Develop a SMART ACSM objective.

Identify ACSM intervention(s) that will help to

eliminate barrier(s).

6 Determine indicators to measure success and de-
velop an M&E plan.

7 Implement and monitor ACSM activities.

Conduct an evaluation.

9 Plan for the next phase of activities based on eval-
uation results.

Linking ACSM activities with TB control challenges,
barriers, and NTP goals and specific objectives helps
assess the outcomes of ACSM activities and their
contribution to TB diagnosis and treatment targets,
applying results to improve ACSM interventions.
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Developing ACSM monitoring
and evaluation plans

C Colvin. Public Health Institute, Oakland, CA, United States
Agency for International Development, Washington, DC, USA

The successful use of monitoring and evaluation
(M&E) to demonstrate the contribution of ACSM to
TB programmes depends on the development of com-
prehensive M&E plans based on sound analysis of
programmatic gaps. M&E activities are a critical
component of ACSM planning and implementation
because they help identify what is working well, un-
expected results, and areas that may need further in-
vestment or support in order to accomplish goals.
The presentation will demonstrate links between gap
analysis results, strategies and action plans to sup-
port ACSM and set the stage for practical examples
of ACSM planning and use of M&E data to support
ACSM activities. It will cover key components of
M&E planning to support ACSM activities, with a
focus on M&E frameworks, indicators and the over-
all structure of the M&E plan. The discussion of
M&E frameworks will include an overview of inputs,
processes, outputs, outcomes and impact and how
these components can be used to highlight the contri-
bution of ACSM to National TB Programme goals
and objectives. The presenter will demonstrate how
different types of indicators can be used to track both
implementation of ACSM activities and key results
and summarise issues to be considered when choos-
ing indicators, including the need to identify routine
data sources and ensure validity and reliability of
measurement.

The ACSM monitoring and evaluation toolkit
and telling your ACSM story

S Okromeshko. HIV/AIDS & TB Global Program, PATH,
Washington, DC, USA

Advocacy, communication, and social mobilisation
(ACSM) includes a set of cross-cutting activities that
are relevant to all aspects of the Stop TB Strategy.
ACSM activities should be integrated into the na-
tional TB programme (NTP) strategic plans and pro-
posals to reinforce the idea that advocacy, communi-
cation, and social mobilisation are not an end in
themselves, but tools to achieve specific NTP objec-
tives. The focus should be on measuring the impact
resulting from the activities, such as additional cases
detected or additional cases cured.

Stakeholders, including NTP managers, ACSM co-
ordinators, M&E officers, technical partners, Global
Fund recipients, civil society organisations at all lev-
els, and donors, need to know how ACSM is contrib-
uting to desired prevention, detection, and treatment
outcomes so they can refine strategies and activities,
effectively allocate resources, and build an evidence
base for ACSM best practices. Conducting better
M&E of ACSM interventions has been identified as a
key need of the global TB community.

With funding from the US Agency for International
Development, and in collaboration with the Stop TB
Partnership and other partners, PATH developed the
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following new ACSM M&E tools endorsed by the

Stop TB Partnership for global use:

e The Guide to Monitoring and Evaluation of Ad-
vocacy, Communication, and Social Mobilization
to Support Tuberculosis Prevention and Care to
help strengthen routine M&E of ACSM activities.

e An accompanying five-day training curriculum,
Monitoring and Evaluation of Advocacy, Commu-
nication and Social Mobilization Interventions to
Support TB Prevention and Care to build capacity
for rigorous monitoring and evaluation of ACSM
activities.

To download all of PATH’s ACSM tools, please visit us at www.
path.org.

Tanzania: monitoring and evaluation

of community-based efforts to support
HIV/TB integration

A S Mwangomale,' Z H Mkomwa,2 V Mahamba,?2

J F Mugyabuso,? L Mueller,2 S Okromeshko,2 B Patel.2
TTB-HIV project, Dar es Salaam, United Republic of Tanzania;
2TB Project, DC, Washington, DC, USA

Background: Engaging communities is important for
improving health outcomes and the performance of
health systems. Involving communities in the fight
against TB has the potential to increase awareness and
reduce stigma so people are more likely to access facil-
ities for TB diagnosis. With support from the United
States Agency for International Development (USAID),
PATH piloted strategies to engage community mem-
bers in support of TB control.

Methods: In collaboration with the National TB and
Leprosy Program, PATH worked with Council Health
Management Teams (CHMTs) in Kisarawe District
to identify community members, such as traditional
healers, former TB patients, and private drug sellers
to help create community awareness on TB and TB/
HIV through theatre and dance, screening for TB symp-
toms, referrals to people with presumptive TB, and
sputum fixing and transport. In total, 397 people were
trained to support the work. We conducted routine
monitoring to determine the progress of ongoing com-
munity interventions and an evaluation of effective-
ness of work in Kisarawe.

Results: From 2009 to 2011, there was an increase
of TB cases in Kisarawe district while TB case notifi-
cation nationally decreased. These results prompted
scale-up of community interventions to 35 districts in
PATH-supported regions. Data indicate that the re-
sults of the six month period after scale-up are com-
parable to the full year prior: nearly the same results
were achieved in half the time.

Conclusion: Community stakeholders can help the na-
tional program expand TB prevention care and con-
trol. Advocacy in terms of sensitization of the CHMT
district leadership is important for gaining support
for community-based interventions.

India: monitoring and evaluation of chemist
identification and referral of possible
tuberculosis cases

S Kaipilyawar. PATH, New Delhi, India

Background: India has the highest TB burden in the

world, accounting for one-fifth of all new TB cases

and two-thirds of the cases in South and South-East

Asia. Involvement of the private sector in case detec-

tion, TB awareness and prevention, and promotion

of safe and effective TB treatment practices is vital to
the continued success of India’s Revised National TB

Control Programme.

Description: The chemist pilot project was carried

out from July 2010 through March 2011 in the state

of Andhra Pradesh in collaboration with the State TB

Office, the Prakasam District TB Control Office, and

the Ongole Chemists and Druggists Association. Its

purpose was to:

e Actively involve private chemists to identify those
presumed to have TB and refer them to govern-
ment Designated Microscopy Centers (DMCs) for
diagnosis and treatment.

¢ Train participating chemists to promote community-
level awareness about TB prevention.

¢ Reduce the sale of TB drugs without a prescription.

PATH assessed the pilot in April 2011, using interviews

with chemists, knowledge assessments of trained and

untrained chemists, and recorded reviews at chemist
shops and DMCs.

Results: Of the 60 chemists and druggists trained, 32

(53 percent) referred at least one client. The average

number of referrals for the chemists and druggists

who were referring was four, with a range from 1 to

28. One hundred and seventeen TB suspects were re-

ferred by chemists, and 104 (89 percent) actually

went to and were served at a DMC. Six cases of TB
were detected from these 104 referrals, an increase of

2.4 percent in case detection for 3 DMCs.

Recommendations: Interventions should be tailored

to the education level of those involved. While the

pilot indicated that chemists could make a notable
contribution, a greater understanding of treatment-
seeking behavior is required to determine whether

the involvement of chemists will be beneficial in a

particular site.

Mexico: monitoring and evaluation

of integrated ACSM and public-private
mix activities

J A Martinez. Consultant, Queretaro, Mexico

Background: Tuberculosis, particularly drug-resistant
TB, remains a serious health challenge in Mexico.
Many private providers, who manage nearly 35% of
TB cases, do not adequately screen for TB or rou-
tinely refer patients or follow national guidelines for
diagnosis, which has resulted in low case detection
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and diagnostic delays. Varying levels of commitment
to PPM means that mobilizing diverse private provid-
ers in support of NTP objectives is an urgent need.
Description: A gap analysis was conducted in 12 pri-
ority states to identify specific barriers which prevent
private providers from routine screening and timely
referral of those presumed to have TB for diagnosis
and treatment. Based on the gap analysis, action plans
(including M&E plans) were developed and key indi-
cators monitored. ACSM was identified as an efficient
way to establish PPM partnerships which involved
bringing together diverse providers in each state, doc-
umenting their commitment to DOTS, and providing
training on implementation of quality DOTS.
Results: Between 2010 and 2012, providers receiving
PPM support, on average conducted 39.3% more spu-
tum examinations for people with respiratory symp-
toms. The number of positive TB cases detected by
supported facilities increased by an average of 28%
over the same time period. By the second year of the
project, referrals of those presumed to have TB to NTP
facilities increased from 40% to 95% among PPM
network facilities (hospital to primary health care).
Recommendations: A gap analysis should be under-
taken to develop tailored ACSM objectives, action
plans, outputs, outcomes, and indicators that sup-
port PPM contributions to NTP objectives. Providers
should be encouraged to generate information that in-
creases demand for health services, and results should
be used to inform and expand future PPM and ACSM
activities.

FEASIBILITY OF SUPPLY-SIDE MEASURE
FOR TOBACCO’S ENDGAME

Industry arguments against endgames

B Bellew, A Jones. Tobacco Control, The Union,
Edinburgh, UK

The core supply reduction provisions in the WHO

FCTC are contained in the Articles 15 through 17.

These provisions cover the following domains:

e Illicit trade in tobacco products;

¢ Sales to and by minors; and,

e Provision of support for economically viable alter-
native activities.

This presentation will bring the audience up to date

regarding:

1 Problems we currently face around the world with
respect to the three domains identified

2 Recent work and progress in progressing the im-
plementation of the WHO FCTC Articles 15
through 17.

The presentation will conclude with a feasibility as-

sessment of the ‘tobacco endgame’ taking account of

the update.

Subsidising the tobacco industry

P Lal. The Union South-East Asia Office, International Union
Against Tuberculosis and Lung Disease, New Delhi, India

Tobacco and tobacco products are extremely afford-
able and widely accessible to all developing countries.
The entire lifecycle of tobacco products is heavily
subsidised—with low minimum wages for workers,
heavy subsidies on input materials, access to public
finance, and tax waivers for manufacturers. These in-
centives by the government keep production costs of
tobacco products low, making them highly afford-
able to its users and profitable to its manufacturers.
Such incentives are perverse as they fail to account
for the full economic, social and environmental costs.
These factors driving the lifecycle of tobacco and fa-
cilitating its production also limit the effectiveness of
demand-side strategies to combat the prevalence of
tobacco use. Increasing taxes, in particular, fails to in-
duce any perceptible changes on retail prices of to-
bacco products. As input and manufacturing costs
are kept artificially low, even significant tax increases
do not translate into corresponding price increases
and cuts to manufacturers’ profits are nil or negligi-
ble. At the same time, governments are often reluc-
tant to increase taxes drastically as it appears unethi-
cal to benefit from sin taxes. Additionally, tobacco
industry has easy access to public funds and no re-
strictions which prevent capital flight.

Using India as a case in point, this presentation
makes the argument that taxes will be effective only
if several corrections are made across the supply side
of the product lifecycle. It will analyse the political
economy of the smoked and chewed tobacco products
and suggest potential strategies to make demand-side
strategies more effective. Three potential interventions
are proposed to reduce tobacco industry’s financial
clout. First, eliminate all subsidies and bring in price
corrections; two, eliminate access to public funds;
and three, prevent capital flight of all tobacco compa-
nies from within a country, and across domains.

Gutkha Ban in India: a first step towards
an endgame for tobacco in India?

R Kumar. Tobacco Control Unit, The Union South-East Asia,
New Delhi, India

Background: Smokeless tobacco (including gutkha)
use is a big menace in India. The number of users of
smokeless tobacco products (25.6%) is more than
double the number of smokers in India. Food Safety
and Standards regulations 2011 became a new weapon
to eliminate gutkha, pan masala with nicotine and
such other tobacco products.

Interventions: Gutkha was considered a food prod-
uct. Madhya Pradesh became the first state in India
to ban the gutkha on April 1,2012. The FSSA regula-
tions put a ban on manufacturing, trade, sale and use
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of gutkha. Now ban is imposed by all other 28 states
in India.

Results: Gutkha industries imposed several litiga-
tions across different courts of law including apex
court of India, but failed. The implementation of the
ban is variable across states. Enforcement is subopti-
mal and lacks planning. Industry is adopting new
tactics to carry on the business. Gutkha is virtually
available in another name or package; hence defying
purpose of the ban.

Conclusions and recommendations: The gutka ban
imposed by Indian states can be considered as India’s
first step towards tobacco endgame. However, ban
must be covering all form of smokeless tobacco. Strict
enforcement for law implementation must be ensured
Indian judiciary’s active pro-active stand for protect-
ing people from tobacco harms must be tapped. There
is a need of developing multi-sectoral partnerships to
plan for the tobacco endgame, where health depart-
ments can take the lead.

How can countries use international treaties
to protect their citizens from tobacco
industry tact

A Jacob. International Union Against Tuberculosis and Lung
Disease, New Delhi, Delhi, India

The fight against tobacco is essentially the fight for
protecting the rights of individuals to lead a healthy
life with human dignity. This is enshrined in various
treaties and international human rights conventions,
committed to by the comity of nations. Including but
not limited to these conventions, sovereign states are
provided sufficient ‘flexibilities’ to so exercise their
right to protect their people.

Nevertheless, a number of pressures operate upon
sovereign states to engage in a ‘race to the bottom’ to
attract foreign capital. States have resorted to reduc-
ing non-tariff barriers, engaging in structural adjust-
ment programmes, rationalizing health expenditures
to signal their openness to capital, but at the expense
of the health of their citizens. In this context, the to-
bacco industry remains an influential actor in OECD
political systems and has the capacity to influence the
agenda of free trade agreements, bilateral investment
treaties and so on to retain market access to the
growth markets of the South.

Recent international litigation throws light on the
nature of the instruments that states can draw upon
to ensure that they retain their right to legislate in the
public interest notwithstanding commitments made
under bilateral, regional or multilateral treaties. Do-
ing so requires creative extensions of provisions of
existing international law and fair and transparent
legislative processes at the domestic level. Mini case
studies of recent events will illuminate this conten-
tion and thereby encourage states to utilize existing
provisions for legitimate public health needs.

DIAGNOSTIC AND THERAPEUTIC
CHALLENGES FOR LATENT
TUBERCULOSIS INFECTION

The predictive value of interferon-gamma
release assay conversions

R Diel," R Otto-Knapp,2 L Bos,2 A Nienhaus.3 "University
Hospital Schleswig-Holstein, Institute for Epidemiology, Kiel,
2German Central Committee against Tuberculosis, Berlin,
3Institute for Health Service Research in Dermatology and
Nursing, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany

Given the present lack of effective vaccines against
tuberculosis (TB), the accuracy of screening tests for
determining or excluding latent TB infection (LTBI)
is a cornerstone of effective TB control. In a recent
meta-analysis, prospective cohort studies were inves-
tigated with respect to the positive and the negative
predictive value (PPV and NPV) from a test-determined
LTBI state for progression to active TB of interferon-
gamma release assays (IGRAs) and the tuberculin skin
test (TST).

The PPV and NPV for progression of commercial
and ‘in-house’ IGRAs and the TST for persons not re-
ceiving preventive treatment (PT) in the context of
the respective IGRA studies were pooled and weighted
rates were calculated for all study populations and
for groups at high risk of TB development solely.

The pooled PPV for progression for all studies us-
ing commercial IGRAs was 2.7% [95%CI 2.3-3.2]
compared with 1.5% [95%CI 1.2-1.7] for the TST
[P < 0.0001]. The PPV showed a modest increase to
6.8% [95%CI 5.6-8.3] and 2.4% [95%CI 1.9-2.9]
for the IGRAs and the TST respectively when only
high-risk groups were considered [P < 0.0001].

In contrast, pooled values of NPV for progression
for both IGRAs and the TST were very high at 99.7%
[95%CI 99.5-99.8] and 99.4% [95%CI 99.2-99.5],
although significantly higher for IGRAs [P < 0.01].

In conclusion, commercial IGRAs have a higher PPV
and NPV for progression to active TB compared to
those of the TST, especially when performed in high-
risk persons. However, none of the currently avail-
able tests for LTBI can accurately predict who will
develop active TB.

A new approach to preventive therapy
provision: results of a cluster randomised trial
in Kenya

J M Chakaya, E Klinkenberg,2 H Kiprutoh,? J Ong’ango,’
J Sitienei.3 Centre for Respiratory Diseases Research, Kenya
Medical Research Institute, Nairobi, Kenya; 2KNCV
Tuberculosis Foundation, The Hague, The Netherlands;
3Division of Leprosy, Tuberculosis and Lung Diseases, Ministry
of Health, Nairobi, Kenya

Setting: Kenya, where the dual burden of TB and HIV
is high. Uptake of IPT in this setting has been low.



Symposium abstracts, Saturday, 2 November  S37

Background: People living with HIV are at increased
risk of TB disease. Isoniazid given for not less than
six months has been documented to reduce the risk
of TB in PLHIV, however for a variety of reasons
the uptake of IPT has been low. We set out to deter-
mine if it was feasible and safe to implement a house-
hold based targeted TB screening and provision of
IPT in the setting of a national TB control program in
Kenya, a low income country with a high burden of
TB-HIV.

Methods: This was a pragmatic clinical trial. New
smear-positive HIV infected patients were enrolled
from a total of 18 facilities (9 intervention and 9 con-
trol sites), across Kenya. In the intervention sites new
smear-positive HIV-infected PTB patients were re-
cruited and followed by lay community health care
workers to their homes. Household contacts of these
index patients were enumerated and screened for TB
using a symptom questionnaire. Contacts without
symptoms of TB were provided with IPT and moni-
tored for the development of TB, adverse events and
adherence. In the control sites current policy recom-
mendations were adopted in which household contacts
were requested via the index cases to report for TB
screening and IPT provision. One month after recruit-
ment of the index case, contacts were visited at their
homes and, as in the intervention group, enumerated
and followed up monthly for observation of TB symp-
toms. All contacts were also offered HIV testing.
Results: A total of 359 index cases were recruited
leading to the identification of a total 1259 contacts
of whom 613 were in the intervention and 646 in the
control group. Of the 646 contacts in the intervention
group, 641 (99%) started IPT as opposed to 53 (8.6%)
of 613 contacts in the control group (P < 0.0001).
The IPT completion rate was in excess of 92% in
both groups. There were 10 cases of TB in the control
group as opposed to 1 case in the intervention group.
There were no serious adverse events reported.
Conclusion: The provision of IPT at the household
level using lay community health care workers is fea-
sible and safe and should be included in the package
of care constituting the management of contacts of
HIV infected PTB patients.

ENGAGING PHARMACISTS
FOR TUBERCULOSIS CONTROL:
RHETORIC OR REALITY?

Pharmacy involvement in tuberculosis control:
the journey made and milestones

to be accomplished

N Konduri, E Delmotte, E Rutta, K Kakanda. Systems for
Improved Access to Pharmaceuticals and Services (SIAPS)

Program, Management Sciences for Health, Arlington,
VA, USA

Background: The Stop TB Strategy’s “Engage all care
providers” component underscores the importance of
involving a wide variety of private sector providers,
including pharmacists and pharmacy associations. In
recognition of the role of pharmacists in TB preven-
tion and care, the WHO and the International Phar-
maceutical Federation’s joint statement in September
2011 provided impetus for engagement with a coun-
try’s pharmacy-based stakeholders. However, the ex-
tent to which the intent of pharmacy engagement has
been translated into a country’s policy and program-
matic interventions is unclear.

Methods: We undertook a systematic review of the
peer-reviewed literature indexed in PubMed and grey-
literature using Google Scholar search. Our search
expanded to include 1) PPM sub-group meeting min-
utes, reports and documentation, 2) past Union con-
ference abstract books, 3) WHO annual TB reports,
4) strategy documents/action plans from the 22 high-
burden countries and 5) relevant WHO/Stop TB high-
level meetings and reports.

Interim findings: We found studies from only three
countries in the peer-reviewed literature, clearly doc-
umenting the impact of pharmacy engagement on TB
case detection and referral. There are several publica-
tions that examine the sale of anti-TB medicines but
interpretation of data is limited to recommendations
of private pharmacy engagement or regulatory policy
options to limit dispensing. From past Union confer-
ences, there are a number of abstracts from various
countries that provide results of interventions from
private pharmacies. We find that engagement of pri-
vate pharmacies as part of the country’s overall PPM
strategy has gained traction in the last three years.
Regulatory policy options to limit the sale of non-
prescription anti-TB medicines must complement PPM
strategies. Synthesis and content analysis of various
documents found in our search is ongoing. Key find-
ings with recommendations will be presented in the
symposium.

Engaging the retail pharmacies and accredited
drug outlets for tuberculosis case detection

in Tanzania

A Tarimo,' D Kasembe,! J Ngowi,! R Valimba,2 S Mwakisu,?2
S Egwaga,' P Kakanda,? E Delmotte,2 R Selumbe,3 E Rutta,?
N Konduri.2 'National TB and Leprosy Program, 2Management
Sciences for Health, 3Pharmacy Council of Tanzania, Dar es
Salaam, Tanzania.

Background: The Tanzania National TB and Leprosy
Program 2009-20135 strategic plan identifies as a pri-
ority private sector provider’s engagement to improve
TB case finding through innovative approaches to
shorten delays in TB treatment initiation and improve
treatment outcomes.

Objectives: A study was conducted to characterise ac-
credited drug dispensing outlets (ADDOs) and phar-
macies dispenser’s level of TB awareness and assess
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the availability of first and second-line TB treatment.
The study was the first step in the design of the inter-
vention to engage the retail pharmaceutical sector.
Design: A cross-sectional descriptive study design
that involved administration of the questionnaire to
drug dispensers in randomly selected 122 pharmacies
and 173 ADDOs in Dar es Salaam and Morogoro re-
gion respectively.

Results: About 95% of dispensers knew that per-
sistent cough is a TB symptom and only 30%
knew about drug-resistant TB. Both pharmacies and
ADDOs stocked first line anti-TB medicines (none
was in fixed-dose combination) which are legally re-
stricted to be sold at retail outlets. Only 1% of dis-
pensers had received any TB related training in the
past three years. The majority (63%) of dispensers
in both pharmacies and ADDOs reported to come
across with clients presenting with TB symptoms. In
addition, pharmacies and ADDOs dispensers were
trained and received communication materials with
TB messages.

Conclusion: Retail pharmaceutical outlets can po-
tentially contribute to TB case detection and treat-
ment, but a coordinated effort is needed to train dis-
pensers and put appropriate TB suspect referral
procedures in place. Preliminary results indicate in-
creased referral and TB cases detected. NTLP is cur-
rently undertaking a final evaluation to disseminate
and if successful scale up nationwide.

Harnessing the popularity of chemists in
high-burden tuberculosis settings in Pakistan’s
four urban areas

H Hadi,' E Qadeer,' F N Memon,' N | Bukhari,2 A Kiani,3
Abdussamad,? Ziaullah,4 E Rutta.5 'National TB Programme,
Islamabad, 2University of Punjab, College of Pharmacy, Lahore,
3DevNet Consulting, Islamabad, 4University of Peshawar
Department of Pharmacy, Peshawar, Pakistan; 5Systems for
Improved Access to Pharmaceuticals and Services (SIAPS)
Program, Management Sciences for Health, Arlington, VA,
USA

Background: An estimated 70% of people in Paki-
stan seek health care from private facilities. While
successful PPM interventions already exist with gen-
eral practitioners, NGO hospitals, and other private
clinics, there has been a lack of engagement with re-
tail chemists. However, the NTP views the engage-
ment of chemists as critical, particularly as it seeks
regulatory action to ban the over the counter sale of
TB medicines by chemists.

Objectives: To engage retail chemists in early identi-
fication of clients with TB-like symptoms and referral
to TB diagnostic centers for adequate treatment. To
enhance the skillset of chemists to ensure that provi-
sion of treatment is in accordance with NTP guide-
lines when presented with a prescription.

Design: Cross-sectional baseline study using a ques-
tionnaire to assess provider’s knowledge on TB and

availability of TB medicine for 150 retail chemists in
Islamabad, Rawalpindi, Peshawar and Lahore.
Findings and next steps: The most frequently avail-
able TB medicines were in fixed-dose combination
(Figure). However, only 22% of providers have ever
heard of NTP and only 2% have received any kind
of training on TB in the past two years. The NTP
designed an innovative approach to training and es-
tablished referral linkages between retail chemists
and TB DOT centers to improve case detection and
appropriate dispensing of TB medicines. The limited
availability of educational material and insufficient
record-keeping will be addressed. Evidence on the ex-
tent to which a pharmacy-centric model contributes
to enhanced TB case detection will be generated.
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Figure Availability of fixed-dose combination first-line TB
medicines in chemists in four cities in Pakistan.

Conclusion: The majority of the population in Paki-
stan purchases their TB medicines from private chem-
ists; however the depth of knowledge of these provid-
ers about TB and its management is limited. The
findings permitted broader stakeholder consultation
and consensus on the interventions including the de-
velopment of an innovative training approach for the
private sector.

Why are profit-driven pharmacies motivated
to contribute to tuberculosis case detection
and treatment?

M Gharat. Indian Pharmaceutical Association, Mumbai,
Maharashtra, India

Objective: IPA’s objective was to develop public pri-
vate partnership engaging retail pharmacists in the na-
tional health programme, Revised National TB Con-
trol Program (RNTCP).

Design: IPA initiated the work, funded by Eli Lilly, in
and around Mumbai in year 2010 and the pharma-
cists were trained for their role in case detection,
patient counseling, DOTS medicine provision and
community awareness. More than 400 pharmacists
have been trained by now in state of Maharashtra
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and pharmacists continue to play their role and are
partners with the local TB programme. Focused per-
sistent advocacy efforts were made to communicate
the results of Mumbai project to the policy makers.
Realizing the potential for pharmacists role, National
TB Programme took decision to spread the pharma-
cists model to pan India. Pharmacists are as such not
given any monetary incentives. It was important to
find out what are the incentives for the pharmacists
to volunteer for the TB control efforts. Focused group
discussions (FGD) with the participant pharmacists
revealed many interesting facts.

Result: For the national scale up, Memorandum of
Understanding (MoU) was signed first in April 2012
between Ministry of Health and IPA and other stake-
holders. This MoU was renewed for 2 more years in
May, 2013 IPA has started training pharmacists in
other states and first such training was conducted in
state of Gujarath in May 2013. FGD revealed that
pharmacists work mainly with the non-financial in-
centives and with social attitude to serve the TB pa-
tients. Satisfaction of curing the TB patients, partner-
ing with the government, recognition of the work
were some of the other reasons for the pharmacists
to continue working for this cause. Many of them
opined that financial incentives may bring in more
number of pharmacists in this partnership.
Conclusion: Public private partnership involving
pharmacists can be a sustainable low cost model to
strengthen the National TB Control Programme.

Engaging Cameroon pharmacists for early
tuberculosis case finding and rational use
of tuberculosis medicines

R Chana, B Abong. Pharmaceutical Society of Cameroon,
Younde, Cameroon

Background: In 2009 Cameroon’s tuberculosis case
notification and treatment success rates were reported
at 62% and 77% respectively. However, the emer-
gence of drug resistance in the West and Central re-
gions underscores the need to use multidisciplinary
teams to support early identification of cases and
promote rational use and adherence to anti-TB medi-
cines. Led by the Cameroon Pharmaceutical Society
(CPS), this intervention aimed to first characterize
healthcare worker perceptions of pharmacists’ role in
TB care and to describe the experience of patients in
accessing anti-TB medicines. The findings were then
used to develop strategies to improve TB case finding
and treatment.

Setting: National Leprosy and Tuberculosis Program
(NTLP), two hospitals and nine private community
pharmacies in the Central, West and South regions of
Cameroon.

Method: Doctors, nurses, pharmacists, and patients
from the public and private sectors were interviewed
to assess their perceptions of the role of pharmacists

in TB care. Patients were asked how and from where
they collected their medicines after hospitalization
and the challenges they faced. The information gath-
ered from interviews was complemented by a desk
review of the Cameroon NTLP Guidelines.
Preliminary results: The CPS and NTLP have used
the findings to map the roles and develop strategies
that address the needs of community pharmacies. Pa-
tient education materials were developed and will be
distributed from community pharmacies. Nine com-
munity pharmacy TOTs have been trained and a phar-
maceutical care protocol and standardized checklist
for case finding and referral have been developed. The
protocol will also address rational use of medicines
and management of drug side effects or interactions.
Conclusion: Stakeholders identified pharmacists’ roles
in TB case management and developed priority ac-
tion steps to improve and build upon these roles. Im-
plementation is underway and results will be shared
after final evaluation.

CAN NEW DIAGNOSTIC TOOLS
REDUCE THE TIME TO
APPROPRIATE TUBERCULOSIS
TREATMENT INITIATION?

LPA implementation in the civil sector and
penitentiary system in Arkhangelsk, Russia

A Maryandyshev,! P Eliseey," G Balancey,? E Nikishova,!

P Philipps,3 R Dacombe,4 E Gospodarevskaya,* S B Squire.4
'Northern State Medical University, Arkhangelsk, 2Northern
Arctic Federal University, Arkhangelsk, Russian Federation;
3MRC Clinical Trials Unit, London, 4Liverpool School of Tropical
Medicine, Liverpool, UK

Setting: The rate of MDR-TB in Archangelsk region
of Russia amongst new and retreatment cases is the
highest in the world. In 2012, 33.5% and 70.0% of
new cases and relapses, respectively, had MDR-TB.
The line probe assay (LPA) is used as a rapid diag-
nostic tool for defining MDR-TB in this setting.
Objectives: To evaluate the influence of LPA on time
from first sputum sample collection for initiation of
the MDR treatment and preliminary outcome after
12 months of treatment in the civil sector and peni-
tentiary system.

Methods: Two cohorts of patients with pulmonary
MDR-TB were selected: current cohort (251 patients),
for whom MDR-TB was diagnosed by LPA, Bactec
MGIT, and Lowenstein-Jensen method and historic
cohort (283 patients) diagnosed with MDR-TB by
BACT/ALERT. The data of current cohort was com-
pared with historical cohort. Time difference between
result of LPA and MGIT, BACT/ALERT for civil sec-
tor and L] in penitentiary system was calculated and
preliminary outcome after 12 months of treatment in
civil sector was evaluated.
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Results: LPA introduction in civil sector led to a
median decrease in time to initiation of MDR-TB
treatment of 21.5 days for smear positive patients
and 11.5 for smear negative patients (P < 0.005). In
penitentiary system median decrease was 14.5 and
14.0 days for smear-positives and smear-negatives
accordingly (P < 0.005). In historical cohort time to
treatment initiation was 50 days and was more
than that in current cohort (P < 0.05). Results after
12 months of treatment showed that the number of
patients still on treatment after 12 months was higher
(P < 0.05) in concurrent cohort (79%), compared to
historical cohort (64.5%), all-cause mortality and de-
fault rate was higher (P < 0.05) in historical cohort
(10.8% and 22.2%, respectively) compared to con-
current cohort (5.4% and 10.2%, respectively).
Conclusion: LPA speeds up MDR-TB treatment ini-
tiation cases compared to culture based DST. It is
also an important factor that contributes to improve-
ment of treatment outcomes.

Health systems evaluation of implementation
and scale-up of LPA and Xpert® MTB/RIF

in Cape Town

P Naidoo,! E Du Toit,' R Dunbar,” M van Niekerk,!

N Beyers,’ D Enarson,2 C Lombard,3 S B Squire.4 'Desmond
Tutu TB Centre, Department of Paediatrics and Child Health,
Faculty of Medicine and Health Sciences, Stellenbosch
University, Cape Town, South Africa; 2The International Union
Against Tuberculosis and Lung Disease, Paris, France; 3Medical
Research Council, Cape Town, South Africa; 4Liverpool School
of Tropical Medicine, Liverpool, UK

A PROVE-IT (Policy Relevant Outcomes from Val-
idating Evidence on ImpacT) research study was
implemented in Cape Town, South Africa as part of
the TREAT TB (Technology, Research, Education
and Technical Assistance for Tuberculosis) initiative.
The study aimed to assess the impact of new molecu-
lar diagnostics on tuberculosis (TB) diagnosis and
treatment.

In January 2008 the health department imple-
mented Hain MDRTBplus® line probe assay (LPA) as
a replacement for conventional drug sensitivity tests
for high MDR-risk cases. Between 2011 and 2013
Xpert MTB/RIF (Xpert) was implemented, replacing
smear microscopy for all TB suspects. These are re-
ferred to as the ‘Targeted’ and ‘Universal’ algorithms
respectively.

This study, done in Cape Town, South Africa, com-
pared the LPA-based ‘Targeted’ algorithm to the Xpert-
based ‘Universal’ algorithm focusing on the magnitude
and range of benefits for patients and their care and
the inputs required to implement molecular diagnos-
tics as part of a TB diagnostic algorithm in a routine
operational setting. The evaluation was undertaken
from both a health system and a patient perspective.

Data will be presented for a range of impact mea-
sures including: TB treatment commencement times;

diagnostic yield; laboratory costs per sample tested
and per valid test result; patient costs and impact on
household income; and patient’s perspectives of their
diagnostic pathway.

The benefits and limitations of this operational
evaluation will be discussed. Recommendations in-
clude the need to address both health system and pa-
tient factors to optimise the impact of new molecular
TB diagnostics.

Going to scale: assessing health system
requirements and impact using virtual
implementation

I Langley. Liverpool School of Tropical Medicine, Liverpool,
Merseyside, UK

Introduction: Randomised controlled trials if well
designed can provide strong evidence on the most
appropriate diagnostic tools for tuberculosis (TB),
particularly for the settings in which the trials are
conducted. Virtual Implementation is a modelling ap-
proach that has the potential to widen the evidence
from such trials to other contexts and algorithms. It
can be used to project impacts on patients and the
health system to provide comprehensive and detailed
evidence to support policy on scale-up. This presen-
tation will show how the approach is being applied
to the Prove-It studies in Brazil and South Africa.

Methods: Flexible simulation models using packaged
software have been developed that model the patient
and sputum sample pathways for TB and MDR-TB
diagnosis and treatment. The models are then config-
ured to represent different epidemiological contexts,
frontline TB diagnostic tools, diagnostic algorithms,
treatment regimen, and central TB laboratory facili-
ties. This enables a virtual implementation of new di-
agnostic tools and algorithms to be tested and im-
pacts projected over many simulated years. A visual
display of the operation is produced so that non-
modellers can engage and validate the model. Data is
input via spreadsheets so the sensitivity of the pro-
jected impacts to key parameters can be determined.
Summary: The presentation will demonstrate how vir-
tual implementation is being used to study the impact
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of frontline Xpert scale-up in Brazil alongside the
different options for drug sensitivity testing in the
central laboratories that are part of the Prove-It trial
(i.e., Lowenstein-Jensen, MGIT, Line Probe Assay,
or Xpert).

RATIONAL DRUG USE FOR MDR-TB:
START SAFE, STAY SAFE, BREATHE SAFE

MDR-TB drug utilisation review programmes:
tool to ensure rational use of second-line
anti-tuberculosis drugs

A Salakaia, L G do Valle Bastos, A Kwiecien, A Zagorski.
Systems for Improved Access to Pharmaceuticals and Services

(SIAPS) Program, Management Sciences for Health, Arlington,
VA, USA

Background: National TB Programmes in resource-
limited settings do not systematically monitor the ap-
propriate use of medicines for MDR-TB treatment.
When medicines used to treat MDR-TB are misused
or patient care is mismanaged, the patient’s disease
may worsen, the patient may stop taking medicines
because of adverse drug reactions (ADRs), MDR-TB
may spread, or further resistance (extensively drug-
resistant [ XDR-TB]) can develop.

Approach: SIAPS offers a systematic ongoing,
indicator-based process designed to maintain the ap-
propriate and effective use of medicines for MDR-TB
treatment. The approach includes detailed guidelines
describing the process for implementing an MDR-TB
Drug Use Review (DUR) programme; evidence-based,
published criteria for monitoring appropriate medi-
cine use and ADR management; sample data collec-
tion forms; improvement strategy suggestions; and ac-
companying resources (e.g., a list of oto-, nephro-,
and neurotoxic drugs, potentially overlapping toxici-
ties of anti-retrovirals and anti-tuberculosis agents).
Accomplishments: MDR-TB DUR programmes are
being implemented in Kenya and South Africa. Data
has been collected on the use of five individual drugs
(Cm, Cs, Km, Lfx, Pto) administered to 100 MDR-
TB patients treated in Kenya. Data will be analysed
to identify, resolve, and prevent any problems related
to the use of the drugs reviewed. Data collection on
a standardised MDR-TB regimen administered to at
least 90 patients is anticipated to begin before the end
of 2013 in South Africa.

The way forward: MDR-TB DURs contribute to
preventing drug resistant TB development, optimis-
ing patient treatment outcomes, and ensuring patient
safety through better management of ADRs and co-
morbidities. Strengthening the capacity to ensure pa-
tients are receiving treatment and are managed ac-
cording to international standards by implementing
an MDR-TB DUR programme could save many lives
and reduce the development of new infections.

Role of adherence to tuberculosis treatment
guidelines to prevent the development

of drug resistance

M J van der Werf," M W Langendam,? E Huitric,’

D Manissero.3 'European Centre for Disease Prevention and
Control, Stockholm, Sweden; 2Dutch Cochrane Centre,
Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands; 30tsuka SA, Geneva, Switzerland

Background: To prevent development of drug resis-
tance the use of tuberculosis (TB) treatment guidelines
is promoted. We performed a meta-analysis and sys-
tematic reviews to assess: 1) whether multidrug resis-
tance develops more frequently after TB treatment
not following treatment guidelines; 2) the knowledge
of health workers (HCW) of TB treatment regimens
recommended by the guidelines; and 3) the frequency
of inappropriate TB treatment prescription.
Methods: MEDLINE, EMBASE and other data-
bases were searched for relevant articles in January
2011. For each study different search terms were
used and respectively cohort studies including TB pa-
tients who received treatment or observational stud-
ies published from 2000 that assessed HCW knowl-
edge or included TB patients receiving treatment were
selected. A treatment regimen was considered inap-
propriate if it was not recommended by the World
Health Organization.

Results: The meta-analysis included two studies and
showed that the risk of developing MDR-TB in pa-
tients who failed treatment and used an inappropri-
ate treatment regimen was increased 27-fold (RR
26.7, 95%CI 5.0-141.7) when compared with indi-
viduals who received an appropriate treatment regi-
men. The first systematic review included 31 studies.
In all studies, HCWs with inappropriate knowledge
of treatment regimens (8—100%) were observed. The
second systematic review included 37 studies. Inap-
propriate treatment regimens were prescribed in 67%
of studies. The percentage of patients receiving inap-
propriate regimens varied between 0.4% and 100%.
Conclusions: The studies show that knowledge of
HCWs of TB treatment guidelines is insufficient and
many TB patients receive inadequate treatment. Al-
though only two studies provided data for the meta-
analysis the association between inadequate treatment
and the development of MDR-TB was strong. Thus
adherence to tuberculosis treatment guidelines to pre-
vent the development of drug resistance is important.
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WHAT DO WE KNOW ABOUT THE
TUBERCULOSIS BURDEN IN GLOBALLY
MOBILE POPULATIONS? THE LATEST
GLOBAL EVIDENCE

Twenty-first century migration

D L Posey, M S Cetron. Division of Global Migration and
Quarantine, Centers for Disease Control and Prevention,
Atlanta, GA, USA

Over 200 million people live in a country that is not
their country of birth but incidence rates for some
diseases are often similar to rates in their birth coun-
try; such diseases include tuberculosis, which infects
one-third of the world and claims nearly 2 million
deaths yearly. Immigration patterns have changed
over the past few decades. In the United States, there
have been shifts from European to Hispanic and now
Asian immigrants. US refugee resettlements have also
transitioned from European to African and now
Asian and Middle Eastern populations. There are
similar trends in immigrant and refugee arrivals to
other Western countries. The top immigration source
countries are also some of the highest burden coun-
tries for tuberculosis, including India, China, Philip-
pines, and Vietnam. Consequently, 62% of tubercu-
losis cases diagnosed in the United States are among
foreign-born persons. To help address these chal-
lenges, in 2007, the United States began implement-
ing updated tuberculosis screening for the 450000
overseas immigrant applicants and 50-70000 refu-
gees annually; screening requires mycobacterial cul-
tures and treatment to cure using directly observed
therapy (DOT). Worldwide, screening physicians are
diagnosing >1100 cases yearly, 60% of which are
smear-negative but culture-positive. The increase in
diagnosis and treatment overseas has led to decreases
in diagnosis after arrival among persons suspected of
having tuberculosis overseas. Overseas diagnosis and
treatment have contributed to reductions in foreign-
born tuberculosis cases and associated costs of illness
averted for US health departments, which perform
the majority of treatment. In addition, implementa-
tion has led to >20 new laboratories performing
liquid cultures and drug susceptibility testing and
additional DOT capacity worldwide. In the globally
mobile world, tuberculosis control strategies must
include control in mobile populations in order to
achieve elimination targets.

Tuberculosis burden among globally migrant
groups: findings from the International
Organization for Migration

P Dhavan,' D Mosca.2 'Migration Health Division, IOM, Manila,
Philippines; 2Migration Health Division, IOM, Geneva, Switzerland

Migration as a social determinant of health increases
TB-related morbidity and mortality among migrants

and surrounding communities. IOM contributes to
international TB prevention and control by screening
migrants for active TB, according to requirements of
and with support from partner countries, prior to mi-
gration. In 2011, IOM conducted about 270000 mi-
gration health assessments in over 60 countries. This
presentation will provide an overview of detection
rates of active TB among refugees and immigrants
served by IOM from 2010 to 2012, as published in
annual Migration Health Reports. Data gathered and
reported to partner countries during migration health
assessments, are managed using a centralized IOM
data management system. Descriptive quantitative
analysis of this data was conducted using STATA 10,
and detection rates are presented per 100000 popu-
lation, by year, region of origin, age group and sex;
also showing comparison with respective WHO re-
ported TB estimates and limitations of such compari-
sons. Active TB cases for the purpose of this analysis
are those referred for TB treatment based on either
microbiological confirmation or clinical findings, per
respective partner country protocols. Preliminary anal-
ysis shows, for example, overall detection rate of
280 active TB cases per 100000 migrants in 2011; with
a higher prevalence among refugees [466 per 100 000]
as compared to immigrants [176 per 100000]. Among
refugees, active TB case detection in 2011 was 840
and 225 cases per 100000 for Asia and Africa, re-
spectively. Similarly, drug susceptibility testing, which
was done for about 97% of all cases with positive
sputum culture results showed that about 14% of all
cases were resistant to one or more TB drugs, and
2% were multi-drug resistant. Active TB screening
of migrants contributes to the global detection of
TB, and can be an important tool in TB control, ben-
efiting migrants and their families, sending and re-
ceiving countries.

Linking tuberculosis burden and its geographic
distribution among Mexican immigrants
to the United States

L Todd. Medicos de Visas, Ciudad Juarez, Chihuahua, US
Consulate, Ciudad Juarez, Chihuahua, Mexico

Setting: Immigrants from Mexico represent the largest
proportion of foreign-born individuals in the United
States (US) population. Mexican immigrants in the
US represent the largest share of active tuberculosis
(TB) cases detected in the foreign-born population.
With leadership from the US Public Health Service,
panel physicians worldwide implemented guidelines
that required the use of culture and directly observed
therapy on immigrants found to have TB disease prior
to emigrating to the US.

Objective: To link the geographic distribution of TB
burden in Mexican immigrants to resettlement com-
munities in the US and to inform interventions within
the US and overseas targeted migrant populations.
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Design: Between October 2007 and December 2012,
US designated panel physicians in Mexico detected
214 cases of active pulmonary TB in a population of
Mexican immigrants moving from Mexico to the US.
The place of origin in their home country (Mexico)
was identified as well as their intended and eventual
destination in the United States.

Results: These case studies further strengthen the
cause for orderly, controlled migration and how pub-
lic health measures identifying, diagnosing, treating
and controlling the spread of TB disease have a great
impact on TB control in communities where new im-
migrants are a fact of life.

Conclusions: Overseas medical evaluation for TB
among migrants is a particularly high yield interven-
tion for persons emigrating from a higher incidence
region of the world to another region that has a lower
incidence and can have a significant impact on health
promotion and disease prevention.

What is the burden of tuberculosis among
prospective Ethiopian immigrants?
A Teame,’2 K Melkamu,' H Walelign,' S Abdullahi.” 1Saint

Yared General Hospital, Addis Ababa, 2American Medical
Center, Addis Ababa, Ethiopia

Background: US-bound prospective immigrants from
countries with a World Health Organization (WHO)-
estimated TB incidence rate of over 20 cases per
100000 population are required to undergo screen-
ing for tuberculosis. According to 2009 WHO statis-
tics, the national TB prevalence in Ethiopia was 258
per 100000.

Objective: To determine the prevalence of TB among
prospective Ethiopian immigrants who were screened
at Saint Yared General Hospital in Addis Ababa,
Ethiopia.

Methods: During the period 2009-2012, 13136 ap-
plicants across all ages were screened for TB. About
54% were females. The majority (78.6 %) were adults
15 years or older. Children under 2 years repre-
sent 6.7% of all screened; 14.7% were in the age 2—
14 years. The 2009 CDC Technical Instruction was
used to screen patients. Univariate statistical method
was employed to test for any associations between
the prevalence of pulmonary TB and patients’ age, sex
and year of screening.

Results: The period (2009-2012) prevalence of
sputum-confirmed pulmonary TB was 0.14%. The
prevalence of sputum-confirmed pulmonary TB dur-
ing the study period increased by over fourfold from
0.05% in 2009 to 0.22% in 2012, but not signifi-
cantly (P = 0.110). There appears to be an increase
in the prevalence of sputum-confirmed pulmonary
TB with age although the difference was not statisti-
cally significant—from almost nil among the under
2 children to 0.10% and 0.16%, respectively, among
2-14 and 15 or older age groups. There was also no
significant variation by sex.

Table Prevalence of sputum confirmed TB cases by year of
screening, sex and age, Saint Yared Hospital, Addis Ababa,
Ethiopia, 2009-2012

Year
p confirmed TB cases | 2009 | 2010 | 2011 | 2012 | Total | Test

Total screened population,
2009-2012 2117 | 2816 | 3631 | 4572 | 13,136

z Chi’(3) = 6.03
Sputum confirmed TB cases 1 1 7 10 19 | pyalue =0.110
% 005 004 | 019 | 0.22 0.14
Sex
Male a72 | 1410 | 16680 | 2075 8117 Chif(3)= 1.83

T i = 1.

Sputum confirmed TB cases 1 0 2 3 6 | pyalue = 0.603
% 0.10| 0.00 | 012| 0.14 [ 0.10
Female 1145 | 1406 | 1971 | 2497 7019 Sl it
Sputum confirmed TB cases 1] 1 5 7] 13|p vla(lu}e; 0. 193
% 000 007| 025| 028 049
Age group
<2 42 41 225 579 887
Spulum confirmed TB cases Q 0 '] Q 0
% 0.00| 0.00| 000 000/ 000
2-14 220 | 254 | 551 904 | 1929 | cnia)=o82
Spulum confirmed TB cases 0 0 1 1 2 | Pvalue = 1.000
. FA 0.00| 000 018| 041 o040
15+ 1855 | 2521 | 2855 | 3089 | 10.320 | oo ]
Sputum confirmed TB cases 1] ] el ol 17 |
% 0.05 | 004 021 029 | 0.16

Conclusions: The prevalence of TB in the studied
population is consistent with the WHO estimated na-
tional prevalence for Ethiopia.

STRATEGIES FOR SOCIAL SUPPORT:
NAVIGATING THROUGH THE
COMPLEXITY OF CARE TO
TUBERCULOSIS PATIENTS

Social support for tuberculosis care:
evidences from academia research
to health services practice

R A Arcencio. Ribeirdo Preto School of Nursing, University of
Sao Paulo, Ribeirdo Preto, SP, Brazil

Scenario: In Brazil, the incidence rate the tuberculo-
sis (TB), in 2012, was 36.1 per 100000 inhabitants.
Objectives: To provide scientific evidence in relation
to the relevance of social support in coping with some
determinants