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Plenary session

Immunity to tuberculosis: reciprocity between
basic research and clinical studies

Stefan H. E. Kaufmann. Department of Immunology, Max
Planck Institute for Infection Biology, Berlin, Germany

Tuberculosis (TB) is both a major health threat of global
dimension and an intriguing target of basic research.
Iterations between basic research and clinical studies can
pave the way towards better control measures that are
urgently needed. In my presentation I will describe two
aspects of targeted and clinical research activities: first
we have rationally developed a recombinant BCG,
termed VPM1002, which successfully completed two
Phase I trials for safety and has also successfully
completed a large Phase Ila trial in newborns in South
Africa. This vaccine is currently being prepared for a
Phase II trial for safety and efficacy in a larger group of
infants. In experimental animal models, the vaccine has
been shown to induce superior protection and to be safer
than parental BCG. Second, we are involved in the
identification of diagnostic and prognostic biomarkers
which allow differentiation between patients with active
TB and individuals with latent TB infection (LTBI). In the
future we aim at developing a biosignature that can
predict risk of disease in individuals with LTBI. These
biosignatures are composed of transcripts and metabo-
lites.

In the area of basic TB research we aim at elucidating
the balance between inflammation and pathology on the
one hand and protection on the other hand, in the control
of TB. Much effort is directed toward the functional
characterization of biomarkers of unknown function,
which are involved in the discrimination of active TB and
LTBI. In this way, microRNA223, which is differentially
regulated in TB patients versus healthy individuals, was
shown to control lung inflammation. In a similar way,
type I interferon could be shown to control migration of
inflammatory phagocytes through regulated chemokine
expression. More recently, we characterized phthiocol
from Mycobacterium tuberculosis as a pathogen-associ-
ated molecular pattern, for the aryl hydrocarbon
receptor, which therefore serves as a pattern recognition
receptor capable of sensing M. tuberculosis.

In sum, our work aims at a close crosstalk between
basic research and clinical studies to make a difference in
the control of one of the major infectious threats to

humankind, TB.
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20. COMMUNITY-DRIVEN PSYCHOSOCIAL
SUPPORT: DON'T FORGET MEDICATION
COUNSELLING!

Counselling and adherence to an arduous
treatment: lessons learnt from an HIV
programme

U Agarwal, J Sharma, R Sarin. Antiretroviral Therapy
Centre, National Institute of Tuberculosis and Respiratory
Diseases, New Delhi, India.

Background: Adequate adherence to treatment is a
dynamic process, changing with patient’s health percep-
tions and socio-economic pressures. Adherence to HIV
treatment is further complicated by multiple drugs,
difficult side effects and above all, a lifelong treatment.
The 2-year MDR-TB treatment programs with multiple
drug regimens face similar challenges.

Intervention: Structured counselling is integral compo-
nent of HIV care under the National Program in India.
All HIV patients undergo counselling sessions by trained
staff I. Prior to ART initiation (>3 sessions)- Education
about disease and need for treatment, treatment guardian
identification and establishment of a contact system
between patient and counsellor is undertaken initially.
Subsequently, sessions focus on identification of barriers
to adherence and their effective management. There is a
detailed session on drugs, side effects to expect,
consequences of non-adherence and follow up schedules
II. After ART initiation: Adherence reinforcement
sessions are undertaken in follow up.

Findings: Among the 539 HIV cases that were started on
ART, including 4 cases co-infected with MDR-TB, lost to
follow up (LFU) was on average 9.6% until March 2014
compared to the average 18% LFU in the national MDR-
TB programs. Key barriers seen and addressed were : a)
Lack of family support/non disclosure-Counsellor assist-
ed communication, linkages with peer support group for
guardianship b) Lack of knowledge about HIV and
gravity of disease-health education sessions, use of
flipcharts, models, board games etc ¢)Poor understand-
ing of health care systems-use of community worker to
familiarize patient with hospital facilities. d) Abject
poverty, no money for food or travel- linked with CBOs
for home based care, food packages and temporary
monetary help e) Clash of clinic timings/ patients with
travelling job (truckers, salesmen)-convenient timing for
drug collection with supply for longer duration f) Drug
side effects-short admissions to Community Care Cen-
tres.

Lessons learnt: Counsellors are vital for better patient
communication and networking with local NGOs, CBOs
and peer support groups to enhance adherence.

Conclusions: Case psychologists and structured counsel-
ling sessions as experienced in HIV programs, do not
constrain program budgets. Such a structured process
will be beneficial to promote improved treatment
adherence in MDR-TB programs also.

Medication counselling and psychosocial
support as part of MDR-TB control strategy
RZ Li. Department of Drug-Resistant TB Control, National

Center for Tuberculosis Control and Prevention, China CDC,
Beijing, China.

Background: To enhance patients’ knowledge of MDR-
TB, improve their poor psychological states and adher-
ence through health promotion and community psycho-
social support activities.

Design/Methods: From October 2006 to December
2012, China provided standardized MDR-TB treatment
and management in 67 cities from 25 provinces with
assistance from the Global Fund. From January 2011 to
December 2012, The Chinese Center for Disease Control
and Prevention developed an MDR-TB disease preven-
tion and health promotion toolkit to include medication
counseling component, routine health education knowl-
edge and psychosocial support for the patients. TB
prevention and treatment networks and NGOs in
provinces, cities, counties, townships and villages; used
the toolkit’s resources for leaflets, newspapers, bill-
boards, TV advertising, hospital electronic screens and
various health promotion materials. This helped carry
out extensive publicity to provide MDR-TB prevention
and treatment knowledge to MDR-TB patients, their
families, the public, and other groups. Approximately 7
million copies of publicity materials were distributed.
Trained clinicians and nurses provided 7397 psycholog-
ical counseling activities for MDR-TB patients with
many psychological problems and poor compliance
during hospitalization and after discharge. We studied
the impact of the toolkit and counseling activities in four
cities from four provinces with assistance from the Gates
Foundation. Questionnaires were given to 51 MDR-TB
patients in two cities about their psychological status at
admission, discharge and at the end of six months of
treatment.

Results: Patients’ psychological states improved signifi-
cantly after starting treatment with gradual reduction in
psychological stressors. Those who had no stressors at
admission accounted for 21.6% (11/51); at discharge it
was 35.3% (18/51); and 70.6% (36/51) after six months
of treatment (x?>=39.9, P<<0.01). Sputum negative con-
version rate was 58.3% (63/108) in Gates project-
supported regions, and 61.2% (1703/2780) in Global
Fund project-supported regions after six months of
treatment. After 2 years, treatment success rate was
49.9% (572/1194) among Global Fund project-support-
ed regions.

Conclusion: Health education and psychological support
activities was helpful to raise patients’ awareness of
MDR-TB prevention knowledge, and to improve their
psychological status and adherence. This process has
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become an important part of China’s MDR-TB control
strategy.

Psychosocial patient support as essential
element for management of DR-TB cases

G Kaliakbarova,' S Van Den Hof.2 'KNCV Representative
Office in Central Asia, KNCV Tuberculosis Foundation,

Almaty, Kazakhstan, 2KNCV The Hague, headquarters, KNCV
Tuberculosis Foundation, The Hague, Netherlands.

Background: In Kazakhstan treatment success rate
among DR-TB patients (cohort 2009) is 75.8% and lost
to follow-up rate is 5.4%. Through the USAID funded
TB CAP in 2010, KNCYV initiated implementation of the
Psychosocial Support (PSS) Program to improve treat-
ment adherence in East Kazakhstan Oblast (EKO). The
intervention was designed to address unmet needs of
patients suffering from a myriad of social and psycho-
logical problems.

Design/Methods: The project team established a TB
patient support working group under the local govern-
ment and assisted in developing the PSS model program
for TB patients. PSS groups consisting of psychologists,
social workers, lawyers and TB nurses were established
in oblast. Based on local needs and available resources,
the PSS group provided psychological counseling, treat-
ment literacy, and medication counseling, and health
education, assistance in documentation, state allowanc-
es, interim housing and jobs for the patients.

Results: In 2010, among 426 MDR patients starting SLD
treatment, the PSS program supported 228 patients
considered to be at high risk for treatment interruption
and lost to follow-up. Of the 228 patients, 67% received
psychological support and 77% were provided with
social support. Before starting the PSS program, 23%
beneficiaries had interrupted treatment at least once.
After inclusion in the PSS program, only one MDR-TB
patient had interrupted treatment once, due to alcohol
addiction. The treatment success rate for all MDR-TB
patients increased to 78.1% in EKO. Recognizing the
public health implications of insufficient MDR-TB
control, the impact of this project heightened local
government commitment for the National TB Program.
As a result, the state financial contribution increased 8-
fold for direct social support of MDR-TB patients in
EKO. Since 2011, social workers, psychologists and
lawyers are now available for all TB/DR-TB patients in
the region. Subsequently, the PSS program expanded to
the Akmola oblast the following year through USAID TB
CARE I programs.

Conclusion: . Successful treatment of patients requires
innovations and strong commitment from TB programs
and stakeholders for a patient-centered approach.
Multidisciplinary patient-centered support is not yet
available for all TB/MDR-TB patients. Given the
National TB program’s decision to scale up full
outpatient care nationwide, it will be necessary to
address psychosocial factors to improve treatment
adherence and reduce treatment interruptions.

Multiple dimensions of counselling and
options for prioritisation and intervention
N Konduri, A Kwiecien. Management Sciences for Health,

Systems for Improved Access to Pharmaceuticals and
Services, Arlington, VA, USA.

Background: MDR-TB programs report using approach-
es such as psychosocial support, patient support groups,
financial support, nutrition support and counseling
among others to encourage patient adherence to treat-
ment thereby minimizing default. Yet, the term “coun-
seling” as interpreted by MDR-TB programs appears to
encompass various dimensions — such as treatment
literacy, adherence counseling, social support, emotional
support, motivation, based on local program priorities. It
is not clear to what extent is medication related
counseling is applied to help patients deal with side
effects and adverse events.

Objective: To map out how counseling is interpreted in
global guidance and strategy documents and its applica-
tion in country level MDR-TB programs

Methods: Content analysis of 14 strategies, frameworks,
reports from WHO and international agencies; 9
Guidelines from WHO and international technical
partners; 47 country MDR-TB guidelines and strategic
plans and 190 articles retrieved from a PubMed search.
Interim findings: Although the Global Plan to Stop TB
acknowledged importance of adherence, there was no
emphasis on aspects of counseling patients on medicines
use. Most of the 12 global strategies and frameworks
emphasize family or social and psychological support to
promote adherence but are less explicit on counseling
related to medicines use. The International Standards for
TB Care was explicit on patient-centered approaches
since 2006 but it was not until 2009 that the problem of
insufficient attention and patient communication on side
effects was acknowledged. Since then, from 2011
onwards other international agencies made clear that
success of treatment relies on patient understanding of
DR-TB and its treatment. While analysis of country
guidelines and strategic plans are ongoing, it was noticed
that at least five high-burden MDR-TB countries made
explicit statements to counsel patients on medicines use,
side effects and adverse events. Recommendations on
prioritization of patient-centered approaches based on
local context will be made during the symposium with
supporting examples. An operations research agenda on
impact of patient counseling and prescriber drug
utilization reviews will be proposed.

Conclusion: While educating patients on disease trans-
mission, psychosocial support and adherence is impor-
tant, MDR-TB program must ensure that the medicines
related component of counseling be incorporated in a
structured manner.
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Patient perspective on treatment literacy,
counselling and adherence

J Hugues, B Beko, L Snyman. Khayelitsha, Medecins Sans
Frontieres, Cape Town, South Africa.

Background: Khayelitsha is a peri-urban township with a
population of ~450,000 near Cape Town in South
Africa. In this setting with high HIV and TB prevalence,
roughly 200 patients are diagnosed with drug-resistant
TB (DR-TB) each year and 75% are HIV co-infected.
Buci Beko was diagnosed with DR-TB while she was
pregnant in 2005, at a time when second line TB
treatment was only accessible through long term
admission in a centralized hospital and with little or no
information available for patients at time of diagnosis or
throughout treatment. Both Buci and her child success-
fully completed a long and difficult treatment journey
but with very limited support.

Intervention: MSF and local partners implemented a
patient centred, decentralized model of care for DR-TB
in Khayelitsha in 2007 to improve access to treatment in
primary health care. Buci was subsequently employed by
MSF to provide routine treatment literacy, counseling
and support to patients with DR-TB in Khayelitsha.
Through personal experience and support from MSE
Buci was able to mentor other DR-TB counselors and
then helped to develop a counseling model to support
patients through all stages of their DR-TB treatment.
Results and lessons learnt: Since decentralization of care,
more than 80% of DR-TB patients diagnosed in
Khayelitsha are now able to start appropriate treatment
in their nearest primary care clinic (compared to <20%
before). DR-TB counselors are based in the community
and are able to meet patients on the day of treatment
start to provide ongoing counseling and support wher-
ever necessary. The support model has been formalized
and provides treatment literacy for individuals and their
supporters across the entire spectrum of their treatment
journey. This includes psychosocial support for patients
and their families, wider community awareness and
education on infection control and contact tracing,
advanced adherence counseling during interruption
episodes, rewards and initiatives to incentivise treatment
completion, and palliative support in cases of treatment
failure.

Conclusion: Decentralisation of care along with routine
patient counseling and support enables clinically stable
patients to initiate DR-TB treatment in primary care
clinics and continue treatment in their own community.
A routine counseling model assists counselors to cover
necessary aspects of literacy and psychosocial support
while allowing specific interventions to cater to individ-
ual circumstances.

Merging mental health and medication
counselling

A Pasha,’” O Qureshi,’ S Khowaja," A Zaidi," H Hussain,’
A Khan,' Z Barry.2 "Mental Health, Interactive Research and

Development, Karachi, 2TB Clinic, Indus Hospital, Karachi,
Pakistan.

In January 2014, Interactive Research and Development
(IRD) launched its mental health program, which focuses
on the screening, diagnosis and treatment of depression
and anxiety at its recently established lung health
diagnostic centers in Karachi, Pakistan. Patients who
are found to be TB-positive are screened for depression
and anxiety at the time they are notified of their TB
status. The same algorithm is used at the Indus Hospital,
whom IRD has partnered with on previous TB REACH
and Global Fund grants. The Aga Khan University
Anxiety and Depression Scale is used to screen for
depression and anxiety. It is a 25-item, indigenous scale,
developed in Urdu with demonstrated validity as a
screening tool for use in community-based programs.
The scale takes 810 minutes to administer. If a patient
has a score that indicates mild or moderate depression
and anxiety, they are referred to a Counsellor at Indus
Hospital. If a patient has a score that indicates severe
depression, they are immediately referred to a psychiatric
centre. From January - July 2014, 795 TB-positive
patients were screened, with a total of 245 patients
(31%) screening positive for depression and anxiety. Of
these, 208 (26%) patients had mild depression and 24
(3%) were moderately depressed. At the time of being
notified of their TB ailment, these patients were briefly
counselled on the importance of treatment adherence and
reassured about their prognosis. This eased their
psychological distress. They were then asked to return
on a weekly basis for therapy. However, a large majority
of these patients did not return on a weekly basis but did
meet with the Counsellor during their monthly follow-up
visits. Reasons cited for not being able to visit weekly
were primarily the inability to take time away from work
and in the cases of females, the inability of male family
members to take time off work and accompany them to
the hospital. During the monthly follow-up visits, these
patients were found to have improved mental health
owing to the fact that their TB related symptoms had
improved after 1 month of treatment. Less than 1%
screened positive for severe depression. This intervention
has highlighted the need to offer mental health services
for TB patients. However, since social factors, such as
economics, and gender, hinder the ability of patients to
access mental health treatment, psychosocial support
programs need to consider community based strategies in
order to be more effective.

Multiple dimensions of counselling and
options for prioritisation and intervention

A Kashyap.' 'School of Pharmacy, University of North
Carolina, Chapel Hill, NC, USA.

Background: MDR-TB programs report using approach-
es such as psychosocial support, patient support groups,
financial support, nutrition support and counseling
among others to encourage patient adherence to treat-
ment thereby minimizing default. Yet, the term “coun-
seling” as interpreted by MDR-TB programs appears to



Symposium abstracts, Friday, 31 October S§25

encompass various dimensions — such as treatment
literacy, adherence counseling, social support, emotional
support, motivation, based on local program priorities. It
is not clear to what extent is medication related
counseling is applied to help patients deal with side
effects and adverse events.

Objective: To map out how counseling is interpreted in
global guidance and strategy documents and its applica-
tion in country level MDR-TB programs

Methods: Content analysis of 14 strategies, frameworks,
reports from WHO and international agencies; 9
Guidelines from WHO and international technical
partners; 47 country MDR-TB guidelines and strategic
plans and 190 articles retrieved from a PubMed search.
Interim findings: Although the Global Plan to Stop TB
acknowledged importance of adherence, there was no
emphasis on aspects of counseling patients on medicines
use. Most of the 12 global strategies and frameworks
emphasize family or social and psychological support to
promote adherence but are less explicit on counseling
related to medicines use. The International Standards for
TB Care was explicit on patient-centered approaches
since 2006 but it was not until 2009 that the problem of
insufficient attention and patient communication on side
effects was acknowledged. Since then, from 2011
onwards other international agencies made clear that
success of treatment relies on patient understanding of
DR-TB and its treatment. While analysis of country
guidelines and strategic plans are ongoing, it was noticed
that at least five high-burden MDR-TB countries made
explicit statements to counsel patients on medicines use,
side effects and adverse events. Recommendations on
prioritization of patient-centered approaches based on
local context will be made during the symposium with
supporting examples. An operations research agenda on
impact of patient counseling and prescriber drug
utilization reviews will be proposed.

Conclusion: While educating patients on disease trans-
mission, psychosocial support and adherence is impor-
tant, MDR-TB program must ensure that the medicines
related component of counseling be incorporated in a
structured manner.

21. PRACTICAL CONSIDERATIONS FOR
SUCCESSFUL CONTACT TRACING AND
LINKAGE TO CARE IN LOW- AND MIDDLE-
INCOME COUNTRIES

TB CARE: a systematic overview of IPT delivery
strategies comparing uptake, usage and
completion

L Adams,’ E Talbot,’ K Odato,? H Blunt,? K Steingart.3
"Medicine, and “Biomedical Libraries, Geisel School of
Medicine at Dartmouth, Hanover, NH, USA; 3Infectious
Diseases, Cochrane Infectious Diseases Group, Liverpool, UK.

Background Uptake of isoniazid preventive therapy (IPT)
to prevent tuberculosis has been poor, particularly in the
highest risk populations. Interventions to improve IPT

delivery could promote implementation. The large
number of existing systematic reviews on treatment
adherence has made drawing conclusions a challenge. We
performed an overview of systematic reviews of inter-
ventions to improve IPT delivery in order to provide
decision makers with the evidence they need.

Methods We searched the Cochrane Database of
Systematic Reviews, the Database of Abstracts of
Reviews of Effects (DARE), and MEDLINE up to
August 15, 2012. Two authors used a standardized data
extraction form and the AMSTAR instrument to
independently assess each review.

Results Six reviews met inclusion criteria. Interventions
included changes in the setting/site of IPT delivery, use of
quality monitoring mechanisms (e.g., directly observed
therapy), IPT delivery integration into other healthcare
services, and use of lay health workers. Most reviews
reported a combination of outcomes related to IPT
adherence and treatment completion rate but without a
baseline or comparison rate. Generally, there was limited
evidence to demonstrate that the studied interventions
had a positive impact on treatment completion.
Conclusions While most of the interventions were not
shown to improve IPT completion, integration of
tuberculosis and HIV services yielded high treatment
completion rates in some settings. Further research to
assess different IPT delivery interventions, including
those that address barriers to care in at-risk populations,
is urgently needed to identify the most effective practices
for IPT delivery and TB control in high TB burden
settings.

The TB REACH Initiative: driving global case
finding in vulnerable populations

J Creswell," S Sahu,' R Stevens,? L Blok,> M Bakker.*
'Secretariat, Stop TB Partnership, Geneva, Switzerland;
2Monitoring and Evaluation, HLSP, London, UK, ®Royal
Tropical Institute, KIT Health, Amsterdam, “Royal Tropical
Institute, KIT Biomedical Research, Amsterdam, Netherlands.

Background: Contacts of people with TB have much
higher rates of TB infection and active TB than the
general population. Recent WHO guidance has recom-
mended contact investigation (CI) for TB cases. In most
countries, national programmes have also recommended
that contact investigation should be implemented.
However, there is no guidance on practical consider-
ations and different approaches, and in many settings CI
is not carried out and/or poorly documented.
Design/Methods: TB REACH is an initiative that
promotes innovative approaches to improve TB case
finding. We compared different methods of CI imple-
mentation across 3 funding waves and a total of 48
projects. Quarterly reports as well as supplemental
information documenting the different CI interventions
were used.

Results: The 48 projects covered a wide variety of CI
strategies such as using active and passive approaches,
defining index cases differently, and varying criteria for
symptomatic individuals to receive diagnostic testing.
More than 250,000 contacts of TB index patients were
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screened, yielding over 7,500 TB cases. Most projects,
however, were not able to systematically implement
contact investigation for all index patients. The impact
on improved TB notifications at a district level was
generally low even with wide coverage. Projects that used
more inclusive testing algorithms (broader definitions for
testing) found greater numbers of TB cases.

Conclusion: Contact investigation identifies cases of TB
earlier among people with high risk of developing TB.
Factors such as the definition of an index case, the use of
active or passive CI, the definition of a person who
should receive a diagnostic test, and the testing algorithm
used affect yield as well as numbers of people tested.
Implementing CI implies costs that may not be part of
routine TB services.

TB REACH optimising traditional and reverse
contact tracing among children in Swaziland

P Ustero,"?3 R Golin,"? G Mtetwa,' M Matshaba,’? A
Mandalakas,?3 K Ngo.3 'TB, Baylor College of Medicine
Children’s Foundation, Mbabane, Swaziland; 2Pediatrics,
Baylor College of Medicine, Houston, TX, 3Global Tuberculosis
Program, Texas Children Hospital, Houston, TX, USA.

Background: Despite having the world’s highest Tuber-
culosis (TB) incidence (1349/100000), Swaziland’s TB
detection rate remains low (43%). Although 46% of the
country’s population is <14 years (y) old, childhood TB
cases accounted for 14% of notified cases in 2013,
underscoring a gap in TB case finding and poor access to
treatment in this key population. Supported via 2012 TB
Reach funding, Baylor College of Medicine Children’s
Foundation in Swaziland implemented a program to
increase pediatric case detection and access to TB
services. We report data for year one of implementation.
Intervention: We conducted case finding among contacts
of index cases treated at 7 diagnostic and treatment
centers in three of four districts. Contact traicing and
reverse contact tracing procedures were designed with
monitoring and evaluation tools adapted to the setting.
Hard-to-reach contacts received homevisits, prioritizing
contacts of bacteriologically positive patients and homes
housing a high number of children. On-site training was
done for health care workers regarding pediatric TB and
mentoring/supervisory visits were organised fortnightly
to support the implementing sites. TB diagnosis was
supported by GeneXpert (GXP) and chest X-ray (CXR)
capacity in all facilites.

Results: A total of 2,928 children and 3391 adults were
screened for TB. Clinical symptoms were found in 44.1%
(1156/2928) of children and in 55.9% (1465/3391) of
adults. Among those with positive screening, sputum was
tested in 67% (773/1156) of the children and 82%
(1208/1465) of the adults. A positive GXP result was
obtained in 3% (20/773) of children and 7% (83/1208)
of adults. Among children < Sy with a positive screen,
23.6% (106/449) had sputum tested of which 2.9% (3/
106) were positive for TB. In contrast, 64.6% (450/696)
of symptom screen positive children aged 5 to 14 years
had sputum tested of which 1.7% (8/450) were positive
for TB. Of the positive sputum samples, 43.2 % (32/74)

were collected during the home visits with 12% (4/32)
being collected from children. Mathematical modeling
adjusting for background changes in TB incidence
suggests that our program resulted in identification of
an additional 135 (92-176) cases which represent 5.6 %
(135/2419) of all TB notifications and 6.5% (20/308) of
the pediatric case notifications in our project areas.

Conclusions and Key Recommendations: Contact trac-
ing is feasible and increases TB case detection among
children and adults even in TB high burden settings.
Pediatric sputum can be collected during home visits and
linked to new rapid diagnostics such as GeneXpert.

22. COUNTRIES’ EXPERIENCE IN
DECENTRALISING PMDT: COMMUNITY-
BASED MDR-/XDR-TB CARE

Developing country ownership and expanding
PMDT through engaging communities:
experience from Bangladesh

M Akramul Islam," S Islam," M Siddiqui,’ S Hossain,” MA
Husain,? H Ahmed.? 'TB, BRAC, Dhaka, *TB, NTP, Dhaka,
Bangladesh.

Background: According to WHO, Bangladesh ranks
10th among 27 high burden MDR-TB countries in the
world. According to recent drug resistance survey MDR-
TB prevalence among new cases is 1.4% and 28.5%
among retreatment cases. However, considering the size
of population the estimated number of MDR-TB patients
is significant— approximately 1900/year among new
cases and 2300/year among retreatment cases. National
Tuberculosis Control Program initiated programmatic
management of DR TB cases since 2008.

Design/Methods: Patients diagnosed in National Insti-
tute of Diseases and Chest Hospital (NIDCH) admitted
for 6 to 8 months of intensive phase of treatment initially
and 18 months ambulatory phase at community.
Currently intensive phase has been reduced and sputum
microscopy is done weekly for admitted patients. All
health care providers related to MDR- TB management
receive basic one day orientation before starting MDR-
TB management at community level. Monthly sputum
follow up test at the field level and quarterly culture at
National TB Reference Laboratory (NTRL) is done
throughout the treatment course. After successful com-
pletion of treatment all patients are suggested to visit
hospital 6 monthly up to 2 years for follow up with
transportation and investigation support.

Results: In 2008, a total of 106 patients received
standardized MDR-TB treatment; out of them, treatment
success rate was 62% and lost to follow up rate was
29%. Gradually for strengthening the patients’ adher-
ence system through involvement of different partners
(BRAC, TB CARE 1I) at hospital level as well as
community level, success rate increased to 69% and lost
to follow up rate decreased to 18 % in 1" quarter, 2012
in compare with the initial cohort (29%). Lost to follow
up rate is higher (11%) during hospital stay and very low
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(2%) during ambulatory care in the community. By
reducing the hospital duration (at least one month), if
two consecutive sputa become negative then the MDR
TB patients are shifted to the community for ambulatory
care which seems effective for better treatment adherence
and improved treatment outcome.

Conclusion: Hospital stay in intensive phase for many
months seems to be difficult for MDR TB patients. Early
implementation of community MDRTB management
helps both patients and TB program to achieve treatment
compliance and improve overall treatment results.

Transition from hospital-based care to
ambulatory care for MDR-TB: Kazakhstan
experience

T Abildayev," E. Berikova,' B Toksanbaeva.'

"Management, National Center for TB Problems RK, Almaty,
Kazakhstan.

The treatment was conducted by standardized chemo-
therapy regimens in accordance with the MoH’ Order.
The obligatory condition was the direct observation of
daily anti-TB drugs taking by a patient. The patients
were provided with obligatory consultation of the
psychologist, social worker and jurist at the beginning
of the treatment and, further, by indications. Also, the
alimentary assistance (cost $2 daily) and public transport
month’ tickets were provided. No one case of anti-TB
drugs take missing did not happen. The effectiveness of
treatment constituted 98.4%. Two patients turned back
in TB clinics (one of them for the surgical intervention,
and another patient did by reason of exacerbation of the
comorbidity, namely diabetes mellitus. Thus, out-patient
treatment with provision of psycho-social support
showed a high effectiveness in the clinical and in
psychological aspect as well.

Conclusions:

1. Among patients received the treatment out-patient
there were prevalent the persons of working age, those
which don’t wish to loss a job, women having the
children of younger ages and invalids.

2. As a result of treatment conducted out-patient under
direct observation, cases of treatment default were
absent.

3. Expansion of the experience of pilot project on out-
patient treatment all over the country is foreseen in
the Comprehensive Plan of TB fighting in the
Republic of Kazakhstan for 2014-2020 adopted by
Statement of Government n. 597 as of May 31,
2014D3.

Patients’ information needs and multimedia
solutions in support of integrated out-patient
care in Pakistan

A Habib," T Seimon.? 'Software Development, Interactive
Health Solutions, Karachi, Health Communications,
Interactive Research and Development, Karachi, Pakistan.

Background: In Pakistan, as in other TB endemic
countries with high MDR-TB burden, diagnosis is greatly

enhanced by use of GeneXpert technology, particularly
for RIF-resistant strains. To maximize benefits and
affordability of GeneXpert, high quality sputum samples
are essential. Research has shown that simple instruc-
tions can help patients produce better quality sputum.
We have developed multimedia materials to improve
patient sputum quality, for use in dedicated TB testing
centres.

Design: In order to minimize the time burden on health
workers in providing sputum submission instructions, we
developed a culturally and language appropriate animat-
ed instructional video for patients. We also developed an
Android app into which the video is embedded on a
tablet device. A health worker logs the patient into the
app via use of a unique ID, linking subsequent sputum
submission outcomes with the patient’s medical data.
The app allows patients to select their desired voiceover
language. Questions posed to the patient by way of the
app before and after viewing the video draw the patient’s
attention to the salient messages of the video. Patient
responses allow for analysis of message comprehension,
with potential in the long-term to assess the video and
app’s effects on ability to produce sputum of sufficient
quality and quantity. The app is currently in use at 2
private screening centres in Karachi.

Results: Thus far, the video/app combination has been
used by nearly 600 patients in the 2 Karachi testing
centres. Ongoing analysis of patient responses to pre-
and post-viewing questions suggest increased patient
self-efficacy from the watching the video. Notably, by
linking the patient’s history with their sputum submis-
sion data in an integrated medical record, health
personnel have access to essential information as they
need it.

Conclusion: Findings to date from the use of the
instructional video and Android app suggest these
multimedia materials hold great promise for scale-up to
additional settings. Already, we have developed versions
of the video — with revised visuals and audio tracks - in
Bahasa Indonesia, Bangla, English and Swahili. The app
too has been designed for ready adaptation to other
languages. A rigourous evaluation will be necessary to
assess the impact of these multimedia materials on
patients’ ability to produce high quality sputum samples,
and ultimately on diagnosis and treatment outcomes.

Experience with scale-up of community-based
XDR-TB program in South Africa

R Matji. Health, University Research Company, Pretoria,
South Africa.

Background: South Africa adopted the community based
MDR TB care in 2009. This was mainly due to the
increasing number of patients and limited number of
hospital beds. There is also increasing evidence that there
is no need to hospitalize patients for the entire duration
of MDR TB treatment. The XDR TB outbreak in Tugela
Ferry in South Africa, was a clear example that in
countries with high HIV rates, admission to hospital can
be a very dangerous practice that puts all patients at risk.
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The purpose of this presentation is to highlight the
lessons learnt with the management of M/XDR TB
patients at community level in South Africa.
Design/Methods: The USAID TB Program managed by
University Research Co., LLC (URC) funded by USAID
is a 5 year funded project to support the South African
National Department of Health on all aspects of TB
prevention, care and treatment. One of the objectives of
the project is to engage community based NGOs and
provide technical and financial support to these NGOs.
The high cost of managing M/XDR TB patients has
compelled programme managers and implementers to
think outside the box. For example, the more we
encounter chronic cases, the more it requires funding
commitment, multi-disciplinary teams to work in part-
nership with communities, families of the affected
patients would require funding, trained medical experts.
The response to M/XDR cannot only be a tasked to be
managed by doctors; you need the engagement of nurses
and community care givers. The NGOs are able to reach
marginalized members of our communities. They’re
often at the heart of where the patients come from;
therefore, they’re best positioned to provide appropriate
services to patients at their homes.

Conclusion: Good treatment outcomes can be achieved
for drug resistant patients, but it requires good coordi-
nation, passionate staff such as doctors, nurses, social
workers, counsellors, and patient participation with
support of their families. This was demonstrated by the
response and commitment shown by the district health
team in Tugela Ferry.

Developing a model for community-PMDT: the
China experience in Yunnan

A Innes,? 1 Ling,"3 X Zhixiang, "2 ZH Shun,* CH Jinou,* N
Guiying,* H Jinglong,* X Lin.* "USAID Regional
Development Mission Asia, CAP-TB Project, Bangkok, ?Asia
Pacific Regional Office, Family Health International, Bangkok,
Thailand; *China Country Office, Family Health International,
Kunming, 4Institute of TB Prevention and Treatment, Yunnan
Center for Disease Control and Prevention, Kunming, China.

Background: Programmatic management of drug-resis-
tant tuberculosis (PMDT) was initiated in Yunnan
Province in May 2012. Multi-drug resistant tuberculosis
(MDR-TB) had been treated in Yunnan for many years
prior to PMDT initiation. However, standardizing MDR-
TB management was challenged by the lack of coordi-
nation among clinical and public health TB centers for
diagnosis, treatment, and follow-up. Ensuring standard-
ized care and treatment completion through the 20-24
months of MDR-TB treatment requires a paradigm shift
to control this complex disease.

Intervention: With support from the national and
provincial China government and the USAID-funded
Control and Prevention-Tuberculosis (CAP-TB) project,
the TB Division of the Yunnan Center for Disease
Control (CDC) developed a patient-centered, communi-
ty-driven model for MDR-TB control. Using the Gen-
eXpert MTB/RIF for molecular diagnosis (provided by
CAP-TB), along with culture confirmation and second-

line drugs from the Global Fund, the Yunnan CDC
synchronized funding from different sources to support
patients from the point of identification as a presumptive
TB patient, to screening, early diagnosis, treatment
initiation and completion, and cure. Critical to the
model’s implementation was coordination among three
main sectors of the health system: hospitals, TB public
health centers, and the community. This coordinated
approach prioritizes communication among all health
system sectors through regular TB team meetings and
social media platforms; standardizing MDR-TB diagno-
sis and treatment in alignment with international
guidelines; and supporting patients using innovative
initiatives through social media support groups, MDR-
TB peer counsellors; MDR-TB inpatient education by
nurses and health care workers; and outpatient coordi-
nation to treat complications and side effects.

Results: This patient-centered, community-driven model
for MDR-TB has strengthened the health system and the
Yunnan CDC’s capacity to control MDR-TB. Treatment
default rates decreased from 48% to 5% following
initiation of the model. Using this model also enables
early identification of initial default and treatment
initiation delay, which still need to improve.
Conclusions: MDR-TB treatment outcomes in China are
poor. Using a patient-centered, community-driven ap-
proach within a coordinated health system has potential
as a cost-effective and sustainable strategy, within
Yunnan and throughout China.

23. QMS IMPLEMENTATION AND
ACCREDITATION OF TB LABORATORIES

SLIPTA programme, SLMTA, and GLI TB tools
complementarity in strengthening laboratory
management system

A Umubyeyi Nyarubhirira. Laboratory services,
Management Sciences for Health, Pretoria, South Africa.

Clinical laboratories in low- and middle-income coun-
tries (LMIC) need fundamental improvement because
quality laboratory services are essential for the decision-
making capacity of clinicians, health workers and public
health authorities. To this end, a tiered accreditation
scheme Stepwise Laboratory Improvement Process
towards Accreditation (SLIPTA) was developed by the
World Health Organization Regional Office for Africa
(WHO/AFRO) and its partners, including the African
Society for Laboratory Medicine (ASLM) and the United
States Centers for Disease Control and Prevention
(CDC). The SLIPTA framework for improving the
quality of public health laboratories in developing
countries was launched in 2009 in Kigali, Rwanda. It
was developed with a tool “the Strengthening Laborato-
ry Management towards Accreditation” (SLMTA) to
train laboratory managers in implementing the require-
ments of ISO 15189. While SLIPTA provides a measure
of quality improvement, SLMTA is a training program
that helps laboratories improves their quality manage-
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ment systems and progress through prescribed steps to
prepare for accreditation. The Global Laboratory
Initiative (GLI) of the Stop TB Partnership was developed
to complement the SLIPTA, a TB tool used to assist
laboratories in implementing a QMS (Quality Manage-
ment System) that meets I[SO15189 requirements. The
GLI tool covers technical, managerial and TB specific
requirements. During this symposium, we will review the
performance of these different approaches, their com-
plementarity and evaluate success and sustainability of
the QMS (in different settings of implementation.
Lessons learnt will be shared with laboratories, policy
makers, and stakeholders.

Practical issues and challenges in
implementation QMS for TB laboratories in
Central Asian Republics

M Joncevska,' Z Baydulloeva,? B Toxanbayeva,®> M
Abduloeva,* K Takieva,® G Kalmambetova.® "Europe/
Eurasia, Project HOPE, Almaty, Kazakhstan; 2Tajikistan,
Project HOPE, Dushanbe, Tajikistan; 3Kazakhstan, Project
HOPE, Almaty, Kazakhstan; “NRL, Republican TB Centre,
Dushanbe, Tajikistan; *Kyrgyzstan, Project HOPE, Bishkek,
®NRL, National TB Centre, Bishkek, Kyrgyz Republic.

Background: Over the last decade the Health Sector
Reform in Central Asian Republics (CAR), included
major activities for quality improvement and standard-
ization of laboratory services. To support this process,
the USAID Quality Health Care Project introduced a
Quality Management System (QMS) in TB laboratory
networks in Kazakhstan; Kyrgyzstan and Tajikistan.
Objective: To review the challenges and achievements in
implementation of laboratory QMS in pilot projects
within the CAR region, document lessons learned and
provide practical recommendations for nationwide
adoption of QMS principles. Methods and materials
The WHO - Global Laboratory Initiative (GLI) checklist
was used and adapted for harmonization with the
existing health system quality standards, addressing all
quality system essentials divided into six thematic areas,
in accordance with the specific institutional responsibil-
ities. A scoring system was developed to evaluate each
thematic area: organizational; infrastructure; staffing;
laboratory safety; technical procedures; equipment and
quality control. An overall score 85% was agree upon
with the MOH as a target for individual laboratories.
Guidelines were developed and the training implement-
ed.

Results: QMS Pilot sites included:10 labds in Sogh
Oblast in Tajikistan; 6 labs in Talas Oblast in Kyrgyzstan
and 4 labs in Almaty Oblast in Kazakhstan. The status of
QMS implementation was evaluated each quarter during
the implementation period of 18 months. In Kazakhstan
pilot site, the average score increased from to 75% to
95%; in Kyrgyzstan from 41% to 80% and in Tajikistan
from 52% to 83%. All laboratories received the highest
score for technical methods and quality control, mainly
as a result of well coordinated technical support, training
activities and supportive supervision. Major challenge
were poor infrastructure in some laboratories and lack of

funding due to reorganization of TB laboratory network
and reallocation of donors funds to other sites.

Conclusions: QMS in laboratory services can be imple-
mented successfully if it is an integral part of the National
strategy for laboratory strengthening. Coordination of
activities, provided by different international organiza-
tions and donors, as well as institutionalization of QMS
principles can ensure sustainability of the system and
create a solid basis for continuous quality improvement.

GLI/QMS tool: updates and uptake

S Van Beers,” T Datema,’ L Oskam,’ P Klatser."
'Biomedical Research, Royal Tropical Institute (KIT),
Amsterdam, Netherlands

The GLI tool is a free, web-based tool supporting TB
laboratories to provide quality assured TB diagnostic
services. The tool, developed through partnerships in the
TB Care I project of USAID, was launched at the Union
World Conference in Lille in 2011. Version 2.0, based
on the new ISO 15189:2012 standard, with extension of
guided steps and activities, was launched in November
2013. The GLI tool divides the process of implementing
a quality management system (QMS) into four phases,
focusing on 1) assuring technical competency of testing
performed, 2) implementing quality control measures
and create traceability, 3) establishing the policy cycle
with proper management, leadership and planning; and
4) creating continuous improvement, accumulate evi-
dence of quality assurance. After completion of all
phases a laboratory will comply with ISO 15189
requirements and be ready to apply for accreditation.
In each phase the tool provides a framework with a
suggested order of activities for day to day implemen-
tation of the QMS. The tool also shows which activities
need to be performed for each of the CLSI defined
twelve Quality System Essentials. Furthermore, the tool
provides templates of QMS documents for TB labora-
tories such as Standard Operation Procedures, and
background information for deeper insight in specific
quality management principles. In each activity in the
GLI tool links are provided to such materials. A
separate checklist enables laboratories to perform self-
assessments and monitor progress. A consistent number
of users all over the world have found access to the tool
at www.GLIquality.org. Based on the success of the GLI
tool for Tuberculosis Laboratories, the WHO has
launched a similar tool to improve the quality of public
health laboratories as part of the roll out of the
International Health Regulations. This LQSI tool
(Laboratory Quality Stepwise Implementation tool)
can be found at https://extranet.who.int/lgsi/. The
presentation will show updates and examples of uptake
of these tools.
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24. MATHEMATICAL APPROACHES TO
BETTER UNDERSTAND AND TACKLE
TUBERCULOSIS

Mathematical models to understand
transmission and to improve case detection

D Okuonghae. Mathematics, University of Benin, Benin
City, Nigeria.

Background: This paper discusses a tuberculosis (TB)
mathematical model that was formulated based on
results from a survey carried out in Benin City, Nigeria.
The purpose of the survey was to determine factors that
could enhance the case detection rate of tuberculosis.
Results from the survey identified four key factors that
should be combined for an effective control of TB and
increase the case detection rate: effective awareness
programme, use of active cough identification, associat-
ed cost factor for treatment of identified cases and
effective treatment.

Design/Methods: These factors (now parameterized)
were then keyed into a new mathematical model that
studies their effects (and other allied parameters) on the
dynamics of tuberculosis in a community.

Results: Mathematical and statistical (uncertainty and
sensitivity) analyses showed that these factors had a
significant effect on the reproduction number of the
model and the disease burden in the community. In fact,
the analyses demonstrated that combining all four above-
mentioned factors can significantly improve the case
detection rate and, more importantly, lower the disease
burden in the community. However concentrating on
improving tuberculosis awareness programmes and
encouraging the use of active cough identification as a
marker to flag someone who may have developed active
TB can also help in improving the TB case detection rate;
these are also significant in reducing the severity of the
disease when effective treatment is available. Global
stability analysis of the model showed that the disease-
free equilibrium (DFE) of the model is globally-asymp-
totically stable whenever the reproduction number is less
than unity; this is guaranteed when exogenous re-
infection plays no role in the transmission process of
the disease.

Conclusion: Most TB high burden countries face the
challenge of case detection in tackling and reducing the
burden of the disease in a community. This study has
identified and mathematically analyzed key parameters
which will go a long way in improving on the case
detection rate of tuberculosis in a community. Concen-
trating on these factors (parameters) as stated above will
help heatlh officials plan and effectively control the
spread of TB in the community.

The bubble model: mathematically explaining
how active TB is possible
C Prats,” Q Valls," Neus Sans,” D Loépez-codina,' C

Vilaplana,? E Marzo,? PJ Cardona.? 'Departament de Fisica
i Enginyeria Nuclear - Escola Superior d'Agricultura de

Barcelona, Universitat Politecnica de Catalunya -
BarcelonaTech, Castelldefels, 2Unitat de Tuberculosi
Experimental, Fundacio Institut d?Investigacié en Ciencies de
la Salut Germans Trias i Pujol, Badalona, Spain.

Background: The threshold between a tuberculosis
infection and an active disease is, still today, not fully
understood. Experimental research point out to a
delicate equilibrium between inflammatory response
and immune response of individuals. Such equilibrium
prevents lesions caused by Mycobacterium tuberculosis
growth in lungs to increase in volume over a certain
(unknown) threshold, presumably related with the
trigger of the active disease.

Design/Methods: In a previous study, Marzo et al.
(Tuberculosis (Edinb). 94(1):55-64, 2014) analysed the
dynamics of tuberculosis lesions in mice. Their observa-
tions were taken into account for building a mathemat-
ical model that aimed to explain such dynamics. The
computational model considers the spherical lesion as the
basic unit, a.k.a. bubble. Variables associated to each
bubble include their position in a 3D space, radius (or
volume) and growth rate. Volume’s increase is assumed
to be driven by the own bacterial load growth in an initial
stage, and modulated according to the inflammatory
response (would accelerate such increase) and the
immune response (could accelerate or make slower such
increase, and even produce a volume’s decrease). These
forces are considered together when evaluating the
individual growth rate. The apparition of daughter
lesions is also modelled, being possible for any bubble
with an age between 2 and 4 weeks and related with its
size. Finally, the model also considers the merging of two
lesions when they are close enough.

Results: The model was implemented in Matlab.
Preliminary simulations to test its qualitative behaviour
were carried out, showing the same dynamics that had
been reported from experiments: an exponential increase
in total affected area, and oscillations in the number of
lesions. The need for studying simulations output in a 2D
slide of the 3D space was detected and implemented.
Several series of simulations to carry out a sensitivity
analysis of the model and its parameterization were run.
The final results were in quantitative agreement with
experimental measurements.

Conclusion: The bubble model allowed the identification
of the main forces that drive the dynamics of lesions in
lungs. This is an initial step towards the fully under-
standing of the factors that trigger an uncontrolled
growth of lesions, which would determine the apparition
of an active tuberculosis.

Spatiotemporal analysis of tuberculosis and its
risk factors
C Nunes," C Areias,” T Briz." "Epidemiology and Statistics,

National School of Public Health, NOVA University of Lisbon,
Lisboa, Portugal.

Background: Tuberculosis (TB), the second infectious
cause of death, is curable but still has a great global
impact. Time and place are crucial to understand its
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populational dynamics and to optimize resources allo-
cation. In a space-time epidemiological, ecological view,
regions more exposed to Pulmonary TB (PTB) risk
factors are expectable to coincide with more critical PTB
areas; decision-makers could use that when predicting
the impact of their local programs.

Objectives: Through an ecological approach, to identify
factors that may influence PTB local incidences, in order
to characterize the TB burden in Portugal; to provide
local evidence as to challenges that foster PTB incidences.
Design/Methods: he space-time unit is municipality-year,
in three periods: 2001, 2010 and 2000-2010. Data used
included: number of PTB and HIV cases, proportions of
unemployment, non-standard accommodation, over-
crowding, prisoners, illiterates, non-qualified workers,
immigrants; a youth indicator. A multi-step approach
was applied: broad literature review; data gathering on
the selected factors; Pearson or Spearman tests for all
factors vs PTB incidence (p<<0.05); spatial clustering
analysis for variables selected; construction of a PTB
factor index; assessment of factor index validity.
Results: HIV, youth indicator, overcrowding and prison-
ers in all periods of time; unemployment (2010); non-
standard accommodation (2001-2010 and 2001); immi-
grants (2001-2010), all positively correlated with
incidence. Clustering analysis showed Metropolitan
Lisbon and Oporto as consistent incidence critical areas.
Critical areas for factors concentrated in the south,
Lisbon and Porto Metropolitan areas, overlapping with
incidence critical areas. Some factors coincided more
with PTB in Lisbon (HIV, immigrants, prisoners) and
others in Oporto (youth index, overcrowding, non-
standard accommodation, unemployment). The new
factor index showed very good sensitivity and specificity
(%) for all periods (sensitivity: 94.7-100; specificity:
66.1-87.3).

Conclusion: factors clusters overlapped more neatly with
higher incidences in PTB critical areas (Metropolitan
Oporto and Lisbon), though differently. It is shown that
ecological information and clustering methods can help
to explain and predict PTB critical areas, thanks to a
factor index. As only secondary and tertiary information
is used, this approach means a cheap and easy way to
assist health managers in predicting critical areas.

25. TOBACCO CONTROL, TRADE AND
INTERNATIONAL TREATIES

Children and young people are the primary
victims of tobacco in the 21st Century: a human
rights issue?

M Aghi. Behavioral Science, Free Lance Consultant, New
Delhi, India.

Children are mostly in oblivion about the adverse health
effects of tobacco. They are not cognizant that tobacco is
addictive. The industry knows this and blatantly violates
the most basic rights of the young namely Right to
Knowledge and Right to Health. The tobacco industry

continues to aggressively promote its products and
recognizes that children are its future. The industry is
well-aware that Chronic, long-term cigarette-smoking
almost invariably begins in a person’s teen years. The
industry views the transition from smoking the first
cigarette to becoming a confirmed pack-a-day smoker as
a series of stages that may extend to when a child
becomes a young adult. The industry not only uses tactics
to encourage initial experimentation but also to carry
new smokers through each stage of this process. Its
marketing encourages solidification of tobacco habits to
increase consumption by focusing on key transition
periods when young adults adopt new behaviors—such
as entering the university, a new workplace or joining a
new peer group by focusing on leisure and social
activities. Tobacco companies study young adults’
attitudes, social groups, values, aspirations, role models,
and activities and then infiltrate both their physical and
their social environments. Brands are also positioned for
established users who might be thinking seriously about
quitting, such as those who are concerned about health
and financial costs of tobacco. The young are strategi-
cally captured by images such as “macho, strong and
masculine” or “low tar, health concerned” Tobacco
marketing solidifies addiction among young adults by
making the product easily accessible. The recent devel-
opments of on-line sales, home-deliveries make the
product always accessible.

Trade and investment agreements: an
emerging issue

M Allen."2 "Public Policy, Allen and Clarke Policy and
Regulatory Specialists Ltd, Wellington, New Zealand;
2International Union Against Tuberculosis and Lung Disease,
Paris, France.

The Union has recently developed a position paper on
trade and investment agreements and their impacts on
tobacco control. This paper has been developed in
response to increased attention at the country level on
the potential impacts of an increasing number of
international trade and investment agreements entered
into by countries. Concerns have been expressed by
many commentators regarding the potential for such
commitments agreements to undermine existing tobacco
control efforts, or to limit government’s future regulatory
flexibility. In particular, public health advocates have
been concerned that the tobacco industry uses threats of
litigation to chill regulatory action by governments. The
presenter will outline the Union’s Position Paper and its
description of the myriad of international agreements
that exist, concerns that have been expressed, and
solutions that have been posed. These solutions include
quite different approaches, and two major points of view
will be discussed. The key future directions for govern-
ments concerned to retain their regulatory flexibility will
be outlined.
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Global experience in tobacco buyouts and
quota-based restrictions of crops

G Quan. Tobacco Control, International Union Against
Tuberculosis and Lung Disease, Beijing, China.

In countries where tobacco growing is based on quotas,
transitioning into a free-market system, where there are
much fewer restrictions on who, where, and how much
tobacco can be grown, is an option for policy makers.
Quota-based system involves more government oversight
and in general protects the interests of tobacco farmers as
price of purchasing tobacco leaf is often set at a level
higher than in a free market system. Quota-based system
also tends to limit the production of tobacco leaf at a
certain level whereas higher overall output of tobacco
leave can be expected if tobacco leaf trade is free of
restriction. From a public health perspective, quota-
based system is generally favored over the free market
system as it protects the interests of tobacco farmers and
also limits overall tobacco leaf production. However, this
might not always be the case especially as the market of
tobacco leaf is increasingly becoming global. The specific
country experiences on quota-based system and free
market system will be discussed. Implications for public
health and the wellbeing of tobacco farmers are the focus
of attention.

26. KNOW YOUR EPIDEMIC:
FUNDAMENTAL TO SOLUTIONS FOR
CHILD TB

Burden and diagnostic challenges of child TB in
rural Kenya

A Brent."?3 "Nuffield Department of Medicine, University of
Oxford, Oxford, UK; 2Departments of Clinical Research and
Epidemiology & Demography, KEMRI-Wellcome Trust
Research Programme, Kilifi, Kenya, Kilifi, Kenya; 3Infectious
Diseases, Oxford University Hospitals NHS Trust, Oxford, UK.

Introduction: Good quality regional data on childhood
TB incidence and case detection rates are lacking in most
settings due to inherent challenges in diagnosing TB in
children, and a lack of a consistent case definitions. Here
we present results from the KIDS TB Study™ of childhood
TB diagnosis and surveillance in Kenya.

Methods: We established intensified case finding and
state of the art TB diagnostics at Kilifi District Hospital
in Kenya, nested within the Kilifi Health & Demographic
Surveillance Survey (KHDSS). Estimates of childhood TB
incidence were derived using denominator population
data from the KHDSS, and adjusted for the sensitivity of
hospital-based surveillance using notification, vital reg-
istration, verbal autopsy and spatial data. We explored
the effect of a range of published case definitions on the
measured incidence of childhood TB, and identified
epidemiological risk factors for childhood TB in a nested
case control analysis.

Results: Estimates of the community incidence of
childhood TB varied by up to two orders of magnitude

depending on the published case definitions used. Despite
intensified hospital-based case finding, up to two thirds
of cases may be missed. Conservative estimates suggest
official notification data may underestimate the national
burden of childhood TB in Kenya by a similar
proportion. Known close TB contact, HIV infection
and malnutrition were all identified as risk factors. Half
of all childhood TB cases were attributable to a known
close TB contact.

Discussion: This is one of very few prospective incidence
studies from high burden countries. It suggests that a
large proportion of cases in Kenya may not currently be
diagnosed or notified, and that half of all cases are
potentially preventable by implementing current recom-
mendations for isoniazid chemoprophylaxis.

* Kilifi Improving Diagnosis & Surveillance of Childhood TB (KIDS TB)
Study

Can mathematical modelling improve our
estimates?

P Dodd," E Gardiner,? R Coghlan,® J Seddon.* 'School of
Health and Related Research, University of Sheffield,
Sheffield, UK; 2N/A, Global Alliance for TB Drug
Development, New York, NY, USA; 3N/A, TESS Development
Advisors, Geneva, Switzerland; “Department of Paediatric
Infectious Diseases, Imperial College London, London, UK.

Background: Confirmation of a diagnosis of tuberculosis
in children (aged <15 years) is challenging; under-
reporting can result even when children do present to
health services. Direct incidence estimates are unavail-
able, and WHO estimates build on paediatric notifica-
tions, with adjustment for incomplete surveillance by the
same factor as adult notifications. We aimed to estimate
the incidence of infection and disease in children, the
prevalence of infection, and household exposure in the
22 countries with a high burden of the disease.
Methods: Within a mechanistic mathematical model, we
combined estimates of adult tuberculosis prevalence in
2010, with aspects of the natural history of paediatric
tuberculosis. In a household model, we estimated
household exposure and infection. We accounted for
the effects of age, BCG vaccination, and HIV infection.
Additionally, we tested sensitivity to key structural
assumptions by repeating all analyses without variation
in BCG efficacy by latitude.

Findings: The median number of children estimated to be
sharing a household with an individual with infectious
tuberculosis in 2010 was 15 319 701 (IQR 13 766 297-
17 061 821). In 2010, the median number of Mycobac-
terium tuberculosis infections in children was 7 591 759
(5 800 053-9 969 780), and 650 977 children (424 871—
983 118) developed disease. Cumulative exposure meant
that the median number of children with latent infection
in 2010 was 53 234 854 (41111669-68959804). The
model suggests that 35% (23-54) of paediatric cases of
tuberculosis in the 15 countries reporting notifications by
age in 2010 were detected. India is predicted to account
for 27% (22-33) of the total burden of paediatric
tuberculosis in the 22 countries. The predicted propor-
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tion of tuberculosis burden in children for each country
correlated with incidence, varying between 4% and
21%.

Conclusion: Our model has shown that the incidence of
paediatric tuberculosis is higher than the number of
notifications, particularly in young children. Estimates of
current household exposure and cumulative infection
suggest an enormous opportunity for preventive treat-
ment.

Disease burden and challenges estimating child
TB in rural Mozambique

E Lopez Varela,"? O Joaquim Augusto,' K Gondo," AL
Garcia-basteiro,"? E Macete,’ J Sacarlal,” P Alonso'-2
1(CISM), Centro de Investigacdo em Saude de Manhica,
Manhica, Mozambique; ?Barcelona Centre for International
Health Research (CRESIB), Barcelona Institute for Global
Health, Barcelona, Spain.

Background: Although relatively neglected for many
years, pediatric TB is increasingly becoming a priority for
national TB programs (NTP) as it reflects ongoing
transmission within a population and thus is often used
as a sentinel indicator of the effectiveness of NTP.
However, important limitations on the current estimates
underscore the need for population-based data on the
true burden of pediatric TB. Mozambique is one of the
few 22 TB high burden countries with a persistent
increasing trend in TB incidence rate, driven mainly by
the HIV epidemic. Furthermore, it has one of the lowest
case detection rates among them and improved reliable
estimates are required to measure future progress. This
presentation discusses the results and implementation
challenges of a study aiming to estimate the minimum
community based incidence rate of TB among children
<3 years of age in Southern Mozambique.

Methods and Findings: The study was conducted in the
Manhiga District (rural southern Mozambique), where
the Manhica Health Research Center (Centro de Inves-
tigagdo em Satide de Manhica, CISM) runs a Health and
Demographic Surveillance System (HDSS). Between
October 2011 to October 2012, we prospectively
enrolled all presumptive TB cases under 3 year through
passive and active case finding. Participants included all
children who had either TB symptoms or were close
contacts of a notified adult smear positive pulmonary
TB. Children were clinically evaluated at baseline and
follow-up visits. Investigation for TB disease included
Chest X Ray, HIV and tuberculin skin testing as well as
gastric aspirate and induced sputum sampling, which
were processed for smear, culture, and mycobacterial
molecular identification.

Results: During the study period, 13.764 children <3yr
contributed to a total of 9.575py. Out of the 789
presumptive TB cases enrolled, 13 had TB culture
confirmation while 32 were probable TB cases. The
minimum community-based incidence rate of TB (con-
firmed plus probable cases) was 470/100.000 person-
years (95% CI: 343 to 629/100.000). HIV co- infection
was present in 44% of the TB cases and HIV infected
children were six times more likely to have TB disease

than uninfected ones (OR 6.1, 95% CI 3 to 12). A wide
range of implementation challenges were encountered
including: reduced community health seeking behavior
due to limited awareness about pediatric TB; limitations
in the applicability of consensus case definition, espe-
cially in a HIV-TB setting; sub-optimal contact tracing
due to difficulties in patient identification and poor
recording; frequent weaknesses among the existing TB
system, among others.

Conclusion: This study shows a high incidence of
pediatric TB and adds valuable information to the global
effort of producing better estimates. The data underscore
the complexities of childhood TB diagnosis and the need
for improved TB control strategies.

27. WHAT PRACTICAL STEPS ARE NEEDED
TO ACHIEVE A PATIENT-CENTERED
CONTINUUM OF CARE IN TB CONTROL?

Patient-centeredness: a realist inquiry
S Massaut,” A Van Der Kwaak.? "TB CARE I, KNCV

Tuberculosis Foundation, The Hague, 2Health, Royal Tropical
Institute, Amsterdam, Netherlands.

Background: Over a two year period TB CARE I pilot
implemented its PCA package in five countreis; Cambo-
dia, Indonesia, Mozambique, Nigeria and Zambia. The
project included an evaluation component with the the
goal to measure changes attributed to the implementa-
tion of the patient centered tools, and to identify reasons
why or why not the intervention contributed to more
patient centered services. In short, we wanted to know
what worked, what did not work and why?
Design/Methods: The project design consists of three
main parts: 1. Before study on status of TB care and
treatment and the responsiveness of TB services to
patients was carried out in two intervention districts
and one control district 2. The intervention was carried
out, PCA tool implementation (2 or 3 tools per country),
within a time frame of six months covering two districts.
3. After study was carried out in two intervention
districts and one control district. The study population
was purposely selected and consisted of TB patients,
health care providers, program managers, and key
informants. A survey, in-depth interviews, FGDs and a
desk review were used in both the before and after
studies. At the project end, in-depth interviews were also
conducted with the project implementers of each
country. The goal of these interviews was to explore if
the tools had created change and led to increased patient-
centered care. All five countries followed the same
methodology.

Results: Patient aware of their rights & responsibilities,
empowered to ask questions and concerns. Patient
engaged to help HCWs learn about patient perspective
on quality services and cost barriers faced when accessing
TB care. HCW empowered with tools on patients’ rights
and responsibilities and information on TB/HIV. HCW
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better informed on quality issues and cost barriers from
the patient perspective.

Conclusion: The PCA pilot clearly demonstrates that
with a few practical approaches TB programs and health
facilities can make the first steps to become more patient
centered. However, a few tools do not equal patient-
centered care and applying a PCA is an investment with
multiple stakeholders and it takes time. Patient-centered
care is a shared responsibility that needs to be defined
within each cultural context before it becomes an integral
part of TB programs.

A patient-centered continuum of care: what is
it and can we afford not to do it?
L Weber,' B Dujardin.” "Health systems and policies, Ecole

de Santé Publique - Université libre de Bruxelles, Brussels,
Belgium.

Despite the great results stemming from unprecedented
technological and managerial advances over the past
decade, the field of TB management, policies, programs
and even vocabulary remain mainly centered on tuber-
culosis as a disease rather than focusing on patients as
people suffering from TB. On the field, lack of patient-
centered-approach is associated with many unsolved
problems in terms of accessibility, quality of care and
social consequences for patients and their families.
Adopting a patient-centered perspective means consid-
ering the patient with a holistic view, within the context
of his family and community, educational, emotional,
cultural, economic background, with their own health
and non-health problems. Patients are people with
complex needs, who face many barriers in the continuum
of care, from being diagnosed up to achieving a
successful and timely treatment. This continuum of care
can only succeed if patients are welcome in friendly and
supportive health systems, trust their provider and are
empowered at all stages of their pathway, by attending
their needs, including relief of symptoms, health educa-
tion, removal of economic barriers and psychosocial
support. Patient centered care increases both patient and
provider satisfaction. Patients appreciate that providers
are interested in their lives rather than only in the disease.
In turn, good patient-provider relationship is a factor of
motivation for the provider himself, as well as a great
factor of compliance, leading to better cure rate and less
loss-to-follow-up. Investing in patient-centered care is
cost-effective for TB programs in terms of preventing
future costs related to the search for missing patients, re-
treatment and multidrug resistance. By improving their
friendliness, health services also become more accessible
and new patients consult earlier; therefore this approach
allows better case detection, as well as improving cure
rate. This shift is not expensive but requires behavioral
changes across donors, program & facility managers,
providers as well as in the field of education and training.
At the facility level already, small practical steps such as
promoting patient’s clubs or investigating patient path-
way through qualitative interviews may help to better
understand and fulfill patient’s needs. At the contrary,

what is very costly for all TB patients, NTPs and health
systems Is not to reorientate our strategies in a patient-
centered way.

28. ADOLESCENT TB, TB-HIV AND MDR-
TB: ADDRESSING A VULNERABLE
POPULATION WITH UNIQUE NEEDS
USING INNOVATIVE SOLUTIONS

Treatment of adolescents with MDR-TB

C Perez-Velez. Banner Good Samaritan Medical Center,
University of Arizona College of Medicine, Phoenix, AZ, USA.

Many adolescents who are prescribed therapy for MDR-
TB fail to complete it. These defaults lead to significant
morbidity and mortality. Like all patients with MDR-TB,
teenagers face obstacles to adhering to the complex
medication regimens. They have unique clinical and
psychosocial needs, and patient-centered approaches can
improve adherence. This presentation will review the
treatment of adolescents with MDR-TB, with a focus on
their special needs and individualized care strategies.

29. MANAGEMENT OF LATENT
TUBERCULOSIS INFECTION: FROM
EVIDENCE TO POLICY

WHO policy guidance on LTBI management

A Matteelli," H Getahun." "Global Tuberculosis Program,
World Health Organization, Geneva, Switzerland.

The importance of latent tuberculosis infection (LTBI) is
increasingly recognized. It affects one third of the world
population and significantly contributes to TB epidemi-
ology. In countries with low incidence of the disease, TB
reactivation (defined as an LTBI case progressing to
active disease) accounts for a significant proportion of
new TB cases. The World Health Organization (WHO)
has developed an eight-point framework adapted from
the post-2015 Global TB Strategy to target pre-elimina-
tion and, ultimately, elimination in countries with low
levels of tuberculosis. Screening and appropriate treat-
ment for LTBI in high-risk groups is a crucial element of
the framework. Therefore, in 2014 WHO developed the
Guidelines on the management of LTBI, in accordance to
the requirements and recommended process of the WHO
Guideline Review Committee. The guidelines intend to
provide public health approach guidance on evidence-
based practices for testing, treating and managing LTBI
in infected individuals with the highest likelihood of
progression to active disease. High-income or upper
middle-income countries with an estimated TB incidence
rate of less than 100 per 100 000 population are
primarily targeted. The document provides the basis
and rationale for the development of national guidelines.
Key recommendations are provided in the following
areas: 1) identification of target at-risk populations for
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systematic testing and treatment of LTBI; 2) algorithmic
approach to rule-in individual treatment candidates,
after active disease has carefully been excluded; 3)
recommended treatment options. Additional critical
issues being discussed include: a) clinical monitoring of
individuals receiving treatment; b) establishment of
national TB drug resistance surveillance systems; c)
management of contacts of multidrug-resistant TB
(MDR-TB) cases; d) introduction of flexible interven-
tions to ensure acceptable initiation of, adherence to and
completion of LTBI treatment; e) documentation of
treated individuals through a functional, routine moni-
toring and evaluation system; f) creation of conducive
policy and programmatic environment, including the
promotion of universal health coverage, development of
national and local policies, standard operating proce-
dures, as well as allocation of dedicated resources.

LTBI management: who should we target?

K Kranzer,' D Govindasamy.? 'Department of Infectious
Disease Epidemiology, London School of Hygiene and
Tropical Medicine, London, UK; 2Health Systems Research
Unit, South African Medical Research Council, Cape Town,
South Africa.

Systematic testing and treatment of latent tuberculosis
infection (LTBI) conveys both risks and benefits.
Identifying groups of individuals for whom the benefits
of testing and treatment outweigh the risks is important.
Two systematic reviews were conducted to determine the
prevalence of LTBI and risk of progression to active TB in
vulnerable groups compared to the general population.
Some vulnerable groups were identified a priori (i.e.
health care workers, TB contacts), whilst others were
identified through the systematic reviews. The number of
studies investigating the risk of progression of LTBI to
active TB disease was limited. Therefore, a third review
was conducted to compare the risk of active TB disease in
vulnerable groups with that of the general population,
taking into account that any increased risk of active
disease in vulnerable groups would be influenced by the
prevalence of LTBI, risk of progression and TB trans-
mission within the vulnerable group.

Latent tuberculosis infection beyond HIV
positives: why is it important?

A Grant. Clinical Research, London School of Hygiene &
Tropical Medicine, London, UK.

Background: One-third of the world’s population is
infected with Mycobacterium tuberculosis, although the
risk of subsequent active TB disease varies greatly
between individuals. Treatment of latent infection
reduces the risk of subsequent active TB disease, but this
intervention is relatively under-implemented. TB control
programmes prioritise the treatment of active disease,
particularly among individuals who are sputum smear
positive and thus most infectious. In settings where the
TB case load is high, treatment of latent infection is often
a lower priority. However, in settings where TB incidence

is low, most TB cases arise as a consequence of
reactivation of latent infection. As countries move
towards TB elimination, effective and efficient treatment
of latent infection will be increasingly important to
prevent active disease and thus minimise continuing TB
transmission. In most countries, treatment of latent
infection is recommended for HIV-positive people and
child contacts of people with infectious TB, groups at
very high risk of subsequent disease. These recommen-
dations are variably implemented. To maximise the effect
on TB incidence at population level, better coverage and
treatment of a broader range of people with latent
infection will be needed. Programmes will none the less
need to target individuals at high risk of reactivation in
order to ensure that the benefits of testing and treatment
outweigh the risks at individual level. Better diagnostic
tests to identify individuals at higher risk of reactivation,
and effective, short, well-tolerated regimens for the
treatment of latent TB infection are needed. Effective
treatment regimens for people likely to have latent
infection with drug-resistant organisms are also urgently
needed.

Conclusion: New WHO guidelines will encourage wider
use of treatment for latent TB infection in intermediate
and low burden countries, in line with the post-2015
Global TB Strategy.

30. TB IN EUROPE: MDR-/XDR-TB
CONTROL AND CHALLENGES OF HIGH
RISK GROUPS

MDR-TB in Belarus, the role of psychosocial
care.

A Skrahina,’ H Hurevich,' V Solodovnikova,' D Klimuk,?
A Astrauko,? V Rusovich,®> M Dara.* 'Clinical Department,
Republican Research and Practical Centre for Pulmonology
and Tuberculosis, Minsk, Belarus, ?Monitoring and Evaluation
Department, Republican Research and Practical Centre for
Pulmonology and Tuberculosis, Minsk, Belarus, *Country
Office, World Health Organization, Minsk, Belarus, “Regional
Office for Europe, World Health Organization, Copenhagen,
Denmark.

TB incidence and mortality in Belarus has been
progressively falling from 54 to 41 and from 12.1 to
6.8 per 100 000, accordingly, for last 7 years. Neverthe-
less the number of HIV/TB co-infected rises dramatically
and according to recent nationwide drug resistance
survey MDR-TB was found in 32.3% of new and in
75.6% of previously treated TB cases. Results of
treatment of MDR-TB are far from satisfactory (51%
treatment success, 11% death). Risk factors for MDR-
TB acquisition and unfavourable treatment outcome are
the following: young age, drug and alcohol abuse, HIV,
history of imprisonment, unemployment, homeless.
Most of such events as treatment failure and loss to
follow up occur at outpatient treatment phase particu-
larly in patients from above risk groups. One of the key
elements of outpatient care strengthening is psychosocial
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support. An Operational Research conducted with 40
MDR-TB patients showed that treatment cost can be
reduced of more than 5200 US dollars per patient using
outpatient care with social support instead of existing
care based on long hospitalization. Another study
showed that MDR-TB patients with psychosocial sup-
port (n=1057) had better treatment outcomes in com-
pared with conventionally managed patients (n=3514):
treatment success 70% vs. 53%; mortality 2% vs. 6%;
treatment failure 27% vs. 40%. Along with adequate
diagnostics and therapy psychosocial support is an
important element in achieving good treatment outcomes
and reducing the cost of treatment of MDR-TB.

The Rotterdam case study: challenges after
controlling an outbreak in an urban setting

G Devries,' R Van Hest."2 "KNCV Tuberculosis Foundation,
The Hague, 2Municipal Public Health Service Rotterdam-
Rijnmond, Rotterdam, Netherlands.

Background: Rotterdam, a city with 600,000 inhabitants
in the Netherlands, faced a tuberculosis (TB) outbreak
among illicit drug users and homeless persons during the
beginning of this century. Since May 2002 a mobile
radiographic screening program was implemented as
outbreak management which resulted by the end of 2005
in a decrease of the annual number of notified TB cases
among these risk groups and DNA fingerprinting showed
reduced transmission among these populations (results
published in 2007). Few studies however report on what
happens after an outbreak. Objective: To study the
incidence of TB and characteristics of TB cases during
and after an outbreak.

Methods: Description of TB trends, recent transmission,
efficiency (numbers needed to screen) and yield of active
case-finding during the two study periods.

Results: Comparing May 2002-2005 (outbreak period)
and 2006-2013 (post-outbreak period) the average
annual number of all notified TB cases among illicit
drug users and homeless persons declined from 19 to 5,
representing 12.6% versus 4.7% of the total TB caseload
in Rotterdam respectively. The proportion of TB cases
attributable to recent transmission reduced from >80%
in 2002 to 45% in 2005 during outbreak management
and averaged 38% post-outbreak management. The
numbers needed to screen reduced from 325 to 2,088
during the two periods and the yield of the screening
program declined from 39.4% to 10.0% for the target
population. Eighty-nine percent of the 111 notified TB
cases among illicit drug users and homeless persons
during May 2002-2013 completed treatment.
Conclusion: TB screening among illicit drug users and
homeless persons in Rotterdam, together with social
interventions, such as supervised small-scale housing
projects and detox, had considerable impact on TB
incidence and recent transmission among these risk
groups. Efficiency and yield of the screening program
substantially reduced. As a consequence the program was
scaled down. Measures to prevent future outbreaks and
to reduce TB disease burden among these risk groups

should maintain, such as early and low-threshold referral
services for symptomatic clients, and awareness and
education activities for the most relevant medical
specialists. Screening for latent TB infection, either
opportunity-based during contact investigation or tar-
geted for the risk groups, should be considered.

31. IMPLEMENTING “FAST": A RE-
FOCUSED APPROACH TO INSTITUTIONAL
TB TRANSMISSION CONTROL

FAST in Viet Nam
H Le. TB-HIV, University Research Co., LLC, Hanoi, Viet Nam.

Background: Quang Nam province in Vietnam, with 1.4
million population, reports approximately 1,700 TB
cases annually. The Provincial Hospital of TB and Lung
Diseases (PHTB&LD), diagnoses the majority of TB
cases and transfers them to 18 district facilities for
registration and treatment. Therefore, the PHTB&LD
had no system tracking and reporting all TB cases
diagnosed and initiated treatment at Out-Patient De-
partment (OPD) and Intensive Care Unit (ICU) as entry
points and clinical wards. The TB CARE II project
assisted to introduce the FAST strategy to improve
patient screening and triaging at OPD and ICU, and
patient tracking and management at the PHTB&LD.
Methods: FAST supported the PHTB&LD to develop
and execute a patient protocol and integrate recording,
monitoring and reporting tools into the current system.
Since May 2014, the PHTB&LD started using simple MS
Excel sheets and MS Access database to track all patients
from registration at OPD and ICU to TB diagnosis and
treatment initiation at all departments. FAST also
supported practical trainings and routine review meet-
ings to improve data utility and exchangeability and
strengthen collaboration among departments.

Results: From May to July in 2014, among 2066 patients
visiting OPD, 167 pulmonary TB cases, 39 extra-
pulmonary TB cases and 5 MDR-TB cases were
diagnosed at the PHTB&LD. Out of 2066 patients,
235 patients were tested with Xpert, yielding 51
pulmonary TB cases and 5 MDR-TB cases. During the
same period, among 209 patients admitted to ICU, 26
pulmonary TB cases, 12 extra-pulmonary TB cases and 4
MDR-TB cases were detected. Out of 209 patients at
ICU, 71 patients were tested with Xpert, detecting 5
pulmonary TB cases and 4 MDR-TB cases. Average times
from visit to pulmonary TB treatment initiation were 5.7
days and 8.2 days for patients first received at OPD and
ICU respectively. The average times were longer - 6.8
days and 12.0 days, for patients diagnosed with Xpert,
received at OPD and ICU respectively while average time
from Xpert test to treatment initiation was 2 days. The
average time to MDR-TB treatment initiation from visit
was about 9 days, including about 5 days from Xpert
test.

Conclusion: The monitoring system, well operated since
May 2014, provided strong evidences for additional
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number of pulmonary TB and MDR-TB cases detected
by Xpert and a great need to increase earlier accessibility
to Xpert test with the FAST strategy to effectively and
rapidly diagnose TB and MDR-TB cases.

Visiting patients diagnosed with Pulmonary TB and MDR-TB
at the PHTB&LD in May-Jul, 2014

Patients diagnosed with No. of No. of
pulmonary TB and MDR-TB patients patients

Average time (days) to
treatment initiation

diagnosed enrionlled from visit | from Xpert test
treatment
1. Pulmonary TB patients
First received at OPD
All patients 167 164 5.7
Patients diagnosed with Xpert 51 50 6.8 23
First received at ICU
All patients 26 25 8.2
Patients diagnosed with Xpert 5 5 12.0 2.2
2. MDR-TB patients
First received at OPD 5 5 8.6 5.4
First received at ICU 4 3 8.7 4.7

FAST in Bangladesh

AE Barrera-Cancedda,’ S Islam,? R Sultana,? E Nardell.3
"Tuberculosis, Partners In Health, Boston, MA, USA; 2MDR-
TB, University Research Co. Bangladesh, Dhaka, Bangladesh;
3Global Health and Social Medicine, Harvard Medical School,
Boston, MA, USA.

Background/Introduction: Globally more than half of
multidrug resistant TB cases occur in persons not
previously treated, the result of transmission, and
probably reinfection in many cases — although reinfection
is difficult to prove. Here we introduce a refocused,
intensified administrative approach to TB transmission
control we call FAST: Finding cases Actively by cough
surveillance and rapid diagnostics, Separating safely, and
Treating effectively based on rapid drug susceptibility
testing. This approach is based on the assumption that
most transmission occurs not from known TB patients on
effective therapy, but from persons with unsuspected TB
or unsuspected drug resistance. Our hypothesis is that if
unsuspected/undiagnosed TB and/or drug resistance is
eliminated from hospitals and clinics, there should be no
one able to transmit infection.

Methods: The National Institute of Diseases of the Chest
and Hospital (NIDCH), a 680-bed facility in Dhaka,
Bangladesh, implemented the FAST strategy in its
inpatient departments starting February 1, 2014. All
newly admitted patients, irrespectively of symptoms,
were immediately tested using GeneXpert® MTB/RIE.
Results: From February 1, 2014, to May 1, 2014, a total
of 1062 sputum samples from discrete patients admitted
to one of the IPDs at NIDCH were tested using
GeneXpert® MTB/RIE. Of these 1062 samples, approx-
imately 11% and 1% unsuspected cases of TB and MDR-
TB were identified, respectively. Of the 850 patients
admitted to the facility as non-TB patients with other
respiratory diseases, roughly 9% actually had TB and
were misclassified upon admission. Furthermore, of the
42 TB patients on treatment admitted to the facility,

approximately 7% were identified as Xpert-confirmed
MDR-TB cases.

Conclusions: Implementing the FAST strategy at NIDCH
led to a sharp increase in the number of unsuspected TB
and MDR-TB cases that were identified compared to
historical control data. If not for the FAST strategy, these
cases would have likely gone unidentified and untreated -
potentially transmitting to other patients or staff - until
the patient’s continued clinical deterioration led to a
diagnosis, or they were discharged or died. Due to the
rapid nature in which these cases were identified using
GeneXpert ® MTB/RIF, treatment was initiated far
faster than with the standard practice of waiting for
culture or DST results with drug-resistant cases.

FAST in Russia

V Livchits,” D Taran,' S Kornienko,? R Nikitin,2 J
Kononenko,?® S Keshavjee,* E Nardell.# "PIH-Russia,
Partners in Health (PIH), Moscow, ?Voronezh Regional Clinical
TB Dispensary, Voronezh, 3Republic of Karelia clinical TB
Dispensary, Petrozavodsk, Russian Federation; “Department
of Global Health and Social Medicine, Harvard Medical
School, Brigham and Women’s Hospital, Boston, MA, USA.

Introduction: Nosocomial transmission of DR-TB in
Russian TB hospitals is believed to be an important
factor in the epidemiology of DR-TB in the region.
Uninterrupted transmission of DR-TB has a direct
impact on both patient treatment outcomes and health
system costs (financial and other). Working with the Lilly
MDR-TB Partnership, Partners In Health (PIH) and
Brigham & Women’s Hospital/Harvard University have
developed a program based on the F-A-S-T approach
(Find patients Actively, Separate them as required; and
Treat them appropriately) to build up a strong, adaptable
and sustainable hospital infection control strategy, and
interrupt nosocomial DR-TB transmission. The pro-
gram: (1) uses rapid TB diagnostic methods to identify
DR-TB patients early and separate them from those with
drug-susceptible TB; and (2) initiates the correct therapy
as rapidly as possible. Although its primary purpose is to
provide evidence-based guidance for regional infection
control activities, the initiative is also designed to identify
high yield interventions that provide value for money.
Methods: Multi-center study to assess the impact of the
F-A-S-T strategy on MDR-TB infection control indica-
tors and outcomes for patients admitted to Voronezh and
Petrozavodsk (Russia) regional TB hospitals from May
2013 to December 2015. The main objective is to
compare several process indicators and treatment out-
comes between two cohorts: those admitted during the
two years that preceded implementation of F-A-S-T, and
those admitted with the F-A-S-T strategy in place.
Results: From May 2013 to July 2014, we have studied
1,174 patients admitted to inpatient care facilities with
clinical and radiological suspicion of pulmonary TB in
Voronezh and Petrozavodsk. From them, 1,165 (99.2%)
patients were tested with Xpert MTB/RIF molecular
technique at a point of admission. Of these patients,
43.7% (509/1,165) were MTB positive and 41% (209/
509) had RIF-resistant TB strains. 93.0% (1,084/1,165)
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of patients have undergone the test in the first two days
after admission and 99% (200/202) of patients were
placed on the MDR-TB chemotherapy within 3 days
after testing.

Conclusion: The F-A-S-T strategy has resulted in a
significant improvement in routine policies of patients
being diagnosed early, appropriately separated, and
rapidly and correctly treated for TB. This is an essential
intervention to interrupt MDR TB transmission at
Russian regional TB hospitals.

32. CHANGING THE STATUS QUO IN TB
DRUG AND REGIMEN R&D

Barriers for combination trials

R Horsburgh. Department of Epidemiology, Boston
University School of Public Health, Boston, MA, USA.

Background: New anti-tuberculosis agents are becoming
available, but little information has been generated to
guide clinicians on how to use them in combination with
each other and/or with existing second-line drugs.
Design/Methods: Survey of clinical trial investigators
designing ongoing and planned clinical trials.

Results: The following barriers were identified: 1)
Studies that combine more than one investigational
agent do not advance either product towards regulatory
approval and are thus not prioritized by manufacturers;
2) Concern about overlapping toxicity that might be
attributed to the manufacturer’s product further limits
willingness to participate in combination trials; 3) Time
frames expected by manufacturers are difficult to achieve
in large publicly supported networks; 4) Numerous trial
networks exist, leading to competition for investigational
products; 5) Each network develops its own study
designs without regard to complementarity; and 6) Small
focused trials that could produce results on which other
studies might build are not prioritized. Current TB
clinical trials using new drugs are shown in the table.
Conclusion: Clinical trials combining investigational
agents are not likely to be implemented until the new
drugs come on the market. Careful planning and
continued communication between investigators and
networks will be essential to avoid duplication of efforts
and to maximize the number of regimens that are
evaluated.

Study Name/Number  Description Current Status
Safety and Efficacy Trial of Delamanid for 6 Months in
Patients With Multidrug Resistant Tuberculosis

A 6-Month Safety, Efficacy, and Pharmacokinetic Trial of
Delamanid in Pediatric Patients With Multidrug
Resistant Tuberculosis Enrolling
Phase 1 Pharmacokinetic and Safety Trial to Determine
Delamanid PK study in Children | the Appropriate Dose for Pediatric Patients With
Multidrug Resistant Tuberculosis Enrolling

Delamanid Phase 3 Trial
In follow-up

Delamanid 6 month safety study
in children and young adults

Bedaquiline/PA-824/PZA (GATB | o |\ s<cC Study of Bedaquiline plus PA-824 plus PZA _
In preparation

PA-824/moxi/PZA (GATB NC- | Treatment shortening trial of PA/M/Z for 4 or 6 months

006) compared to HRZE for 6 months In preparation

PA-824, linezolid and bedaquiline; single arm for 6 or 9

NiX-TB. month duration depending on rate of sputum culture

conversion. In

DDI of bedaquiline+delamanid | A Trial of the Safety, Tolerability, and Pharmacokinetics
(ACTG A5343) of Bedaquiline and Delamanid

In preparation

A novel solution to the current R&D problem

M Balasegaram. Access Campaign, Medecins Sans
Frontieres, Geneva, Switzerland.

There is a desperate need for a new multi-drug resistant
TB (MDR-TB) treatment. To achieve this new regimen
there needs to be a healthy drug pipeline to supply new
classes of drugs to be combined into regimens. The
current pipeline will not be able to provide this, with no
drugs in phase one trials and only 4 new classes of drugs
in later clinical development. With little commercial
market for TB and the withdrawal of large pharmaceu-
tical companies from the area there is a need to relook at
how TB R&D is incentivised. What is needed for more
compounds to enter phase 1 trials? Can the collaboration
required for regimen development be ensured? MSF in
collaboration with a number of stake holders examined
various forms of incentivising mechanisms to establish an
open collaborative framework for drug and regimen
development. The 3P Project implements three mecha-
nisms to facilitate R&D for TB medicines: push funding
to finance R&D activities upfront (i.e. through grants)
pull funding to incentivise R&D activities through the
promise of financial rewards on the achievement of
certain R&D objectives (i.e. through milestone prizes)
pooling of intellectual property to ensure open collabo-
rative research and to ensure fair licensing for compet-
itive production of the final products The current status
quo in TB R&D cannot continue. Innovative ways of
stimulating the TB drug R&D pipeline, such as the 3P
proposal, require political will and financial commit-
ment.

33. TB PATIENTS: LEARNING FROM THE
EXPERIENCE OF THOSE PERSONALLY
AFFECTED

Take That TB: online platform for patients,
created by patients to address information gap

C Ehlers. Head, Take That TB, Hamburg, Germany.

Take That TB is the tuberculosis patient organization
affiliated with the TBNET. It was founded as a website
(www.takethattb.com) by Cordula Ehlers in July 2012 as
a result of many impressions during a TB course and
many personal experiences in the field of TB since
2008.Since November 2012, this page is available on
Twitter (@ TakeThatTB) and since February 2013 on
Facebook (Take That TB).Take That TB is member of the
STOP TB Partnership and is furthermore intended as a
platform for the exchange of information but also serve
as a forum for concerns, questions and experiences. The
target group are former and current TB and MDR-TB
patients, doctors, nurses, hospital staff and relatives of
patients with tuberculosis Take That TB is a group of
former patients from Europe (mostly Moldova, Spain
and Germany), India, Africa and Australia and they are
trying to build a meeting area “From Patients For
Patients”. The primary aim is the exchange between
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patients and the discussion about their experiences with
TB. Take That TB wants to be a platform for patients on
treatment and for former patients who want to exchange
about their experiences with TB. Take That TB wants to
be a chat room for patients in isolation. Collectively, the
group can offer great support to each other, and help
raise the awareness of TB in our communities, and help
remove the stigma this disease has unfortunately
associated with it.

34. SUPERVISION OR SUPPORT? A DEBATE
PANEL ON CHALLENGES AROUND DOT
AND PATIENT-CENTERED CARE

Engaging communities: BRAC innovative
strategies to TB treatment in Bangladesh

M Akramul Islam," S Islam,” M Rana,’ S Munim,’ R
Amzad," H Ahmed.? 'TB, BRAC, Dhaka, 2TB, NTP, Dhaka,
Bangladesh.

Background and challenges: TB is a major public health
concern in Bangladesh. BRAC, a development organiza-
tion initiated community based tuberculosis control
program in 1984 in one sub-district. This model was
gradually expanded since 1994 in collaboration with
National Tuberculosis Control Program (NTP) and
currently covering two-third of the country covering
approximately 93 million population. Community en-
gagement and assessing the needs and expectations of TB
patients is essential for universal access to TB care. As a
part of the community engagement BRAC established
strong networking with different care providers.

Intervention or response: BRAC addressed the barriers of
treatment adherence and high treatment completion in
early 1980s by introducing incentive system for the
female frontline Community Health Worker (Shasthya
Shebikas) who plays an important role in implementing
community based DOT. BRAC has mobilized the
community and involved Shasthya Shebikas to reach
the poor, and people living in area with limited access to
services. They disseminate TB messages in the commu-
nity during their routine household visits and refer TB
symptomatic for sputum examination at NTP designated
laboratories. Outreach sputum collection centers are
conducted to improve the accessibility of services. For
enhancing referral linkage to increase presumptive TB
cases referral, diagnosis and treatment adherence, BRAC

conducted different orientation activities for different
health care providers under the guidance of NTP.
Treatment for all TB patients is initiated by graduate
medical doctors and daily DOT is ensured by SS.
Results and lessons learnt: In 2013, a total of 1, 24,906
TB patients were diagnosed in BRAC supported areas.
Of them, new smear positive (NSP) cases were 71,903.
New smear negative and extra-pulmonary cases were
18,475 and 30,827 respectively. Case notification rate of
NSP was 77/100,000 population against the national
target of 70 and all types of TB case notification rate was
132/100,000 population against the national target of
116. Treatment success rate of new sputum positive TB
patients diagnosed in 2012 was 94 %.

Conclusions and key recommendations: Community
engagement by involving community people showed
better result in TB control. This approach could increase
early case detection and maintain high cure rate. DOTS
expansion by involving community health workers is
found to be effective as they are well valued by the
community.

An ethical reflection on DOT: supervision X
support

J Denholm."?3 Wictorian Tuberculosis Program, Melbourne
Health, Melbourne, VIC, ?Microbiology and Immunology,
University of Melbourne, Parkville, VIC, Australia; Ethics
Advisory Group, International Union against Tuberculosis and
Lung Disease, Paris, France.

While the DOTS strategy involves a number of pillars,
the “directly observed’ component is controversial, with
both the clinical value and ethical appropriateness of the
practice questioned. In particular, the use of universal
direct observation of therapy has been suggested to be
unreasonably restrictive and in conflict with the auton-
omy of those undergoing TB treatment. This talk will
review frameworks for public health ethics, including
human rights approaches, and discuss how practices
relating to the implementation of DOTS have ethical
significance.

Delivering TB treatment in the Rocinha
community, Rio de Janeiro: nurses’ perspective
on DOT in Brazil

F Assumpcdo De Souza,' F Cortines Carvalho,' J Siqueira
Lima,' L De Souza Velasque,’ T Sousa,' G Schuabb,” M
Ramos Guimaraes,” A Monroe.? 'Escola de Enfermagem
Alfredo Pinto, Universidade Federal do Estado do Rio de
Janeiro, Rio de Janeiro, RJ, 2Escola de Enfermagem de
Ribeirao Preto, Universidade de Sdo Paulo, Ribeirao Preto, SP,
Brazil.

Setting: The incidence rate of tuberculosis (TB) in
Rocinha community is 300/100.000 inhabitants.

Objectives: describe the structure and care provided to
patients with TB in Family Health Program (FHP) in
Rocinha; analyze the performance of TB treatment and
the connection establishment of health professionals of
the FHP with TB cases on DOT; identify the performance
of social movements in DOT; investigate the application



S40 Symposium abstracts, Friday, 31 October

of SNC by nurses; investigate the transition from the
Program Community Health Workers to FHP.
Methods: exploratory descriptive study with a qualita-
tive study using content analysis, and a quantitative
approach elaborated based on assessing standard of the
quality of health services, having as basic ground the
components: structure-process-result. Approved by the
Ethics Committee in Research of the Municipal Health
Secretariat. Interviews based on studies and documents
of the Ministry of Health were performed with nurses in
the 3 units of FHP in Rocinha, totaling 171 respondents.
Results: the Structure component showed the deficiency
in professional training and lack of incentives for TB
patients; the Process component revealed that the
supervised treatment isn’t performed in patient’s work-
place and educational actions in the community doesn’t
happen routinely. In the Result component, there was an
increase in the number of TB cases. The majority of
answered had heard about a social movement that works
with the reintegration of TB cases, but nurses doesn’t
maintain contact with it. The majority of the nurses do
not follow the SNC process, and the reasons are intense
workload and complexity of SNC. The transition of the
Programme of Community Health Workers for FHP
occurred gradually, and reports reveal improved access
to treatment.

Conclusions: the study allowed a health service evalua-
tion in Rocinha. The units’ structure shows failures in
professional training and a lack of incentives to patients
and professionals who could help to decrease the stigma
of disease. Nurses recognize the contribution of repre-
sentative groups of society in the fight against TB in the
community but there are no communication and
integration activities of such groups and nurses. The
results associated with local extreme poverty can be the
determinants of so many cases of the disease, high
treatment dropout and low cure rate.

A patient’s voice on TB-MDR treatment: a long
path to the cure

C Amaechi. Program, The Good Neighbour, Lagos, Nigeria.

Background: Treatment support for TB patients has been
a mirage and shadow of a reality that is yet to come.
Africa is worse over shadowed by very limited support
for TB patients. In an era where TB drugs are free(only
drug kit), and the principle of cough to cure ideal
pathway to tuberculosis control is partially considered in
planning TB treatment, then supportive care for TB
patients is lost in the process of drug procurement,
diagnosis, active case finding and advocacy for more
resources for TB control.

Design/Methods: TB patients need psychosocial support,
treatment adherence counseling, home visit, nutritional
support and medical personnel friendly attitude to help
them complete treatment. These treatment supportive
cares has been partially ignored in treatment planning for
TB patients and when part of treatment, it is haphazardly
implemented. In fact MDR patients are not considered in
this plan at all due to fear infection.

Results: Treatment without lost to follow up that leads to
cure must be accompanied with nutrition support.
Improved health personel attitude to TB patients ensure
treatment completion

Conclusion: DOTS center that has no treatment to cure
plan for TB MDR patients is simply a patient waiting
room for consultation. DOTS scale up has only been in
the multiplication of centers but not in delivery of quality
service for TB MDR patients. DOTS scale up would be
meaningful to TB MDR patients if only quality services
and care are incorporated, and then we can say that
DOTS is patient centered.

Treatment support in South Africa: TB/HIV Care
Association experiences

M Grant. TB/HIV Care Association, Cape Town, South Africa.

Background: In Cape Town “treatment had to be seen to
be taken” when rifampicin was first administered to
tuberculosis patients. Later it became known as DOT
(directly observed treatment). Daily DOT proved to be a
barrier to treatment adherence. People most affected by
tuberculosis relied on casual work as their source of
income. Health facilities with rigid opening hours were
difficult to access.

Intervention: In 1992 we participated in a community
based DOT pilot project. Buy in from health service
providers, civil society, patients, community and espe-
cially nurses was challenging. The first group of
community treatment supporters were trained and ready
to receive patients after a year. At facilities patients were
mapped and allocated to treatment supporters nearest to
the patients’ homes. Patients were given the option of
community supervision or clinic supervision. Lessons
learnt: Benefits included patients being able to negotiate
the time of their visit with their supporter, numbers of
patients attending the facility daily were reduced - less
demand on staff, supporters were better able to
communicate and understand their patients, small
stipends paid to treatment supporters boosted the family
income and treatment supporters experienced greater
self-actualisation. The model was adopted by the health
department. Dr Karl Styblo visited Cape Town and urged
the head of health to provide the financial support to
nongovernmental organisations for community DOT to
be a sustainable method of access to treatment. The
patient centred programme worked well, cure rates for
the city improved and a WHO study on community
based TB treatment in Africa proved that community
based DOT was cost effective. 5000 patients were
supervised daily in the community. The introduction of
ART for patients with HIV brought a new model of
patient support. Many TB patients were dually infected
and integrating the two models of care became a
necessity. Having two carers visiting the same patient
was neither cost effective nor patient-centred. A mindset
change was required to move from DOT as we knew it to
empowering TB patients with treatment literacy and
allowing them to take their treatment in their own home.



Symposium abstracts, Friday, 31 October S$41

Conclusion: In the integrated programme we have
facility based counsellors providing treatment literacy
on HIV and TB and community care workers who
support patients on TB and ART weekly and monitor
their medication. Patients receive enhanced care in an
integrated way.

Treatment support in South Africa: TB/HIV Care
Association experiences

C Jaftha. HIV, AIDS, STiIs and TB, TB/HIV Care Association,
Cape Town, South Africa

Community care workers (CCWs) are a cadre of lay
health worker that developed from the Directly Ob-
served Treatment Short Course (DOTS) supporter in
response to a need for an integrated worker who could
handle both TB and HIV support in the Western Cape,
South Africa. Community care workers live within the
community with whom they work, and form a link
between the clinic and the community. CCWs visit
patients in their homes to provide information on TB and
HIV (as well as a variety of other health issues), to
perform pill counts, to offer treatment support, to deliver
medication, and to trace and recall patients lost to follow
up. They meet weekly with a clinic team including
doctors, nurses, counsellors, a social worker and a
psychologist. CCWs are vital to the success of TB and
HIV programmes as they know the physical and social
landscape of the community and are able to spend time
locating patients. They are also able to speak the patient’s
language and may have a similar life experience. This
means it is easier for patients to relate to them. CCWs
also have the time to provide additional support that
patients may need, such as listening to concerns,
answering questions and referring patients for other
services. Both supervision and support are used by CCWs
when interacting with patients as the CCW will adapt the
approach they use to the patient they are supporting.
Every patient is unique and will require a different
strategy of support. Case studies are examined to
illustrate this. CCWs programmes face a number of
challenges; including staff leaving for financial reasons,
stigma around HIV and TB, extreme weather conditions,
violence and crime against patients and CCWs, and the
general living conditions of communities. It is recom-
mended that CCW programmes provide fulltime work
for CCWs, that CCWs work in pairs to increase safety
and that the scope of CCWs work be increased to include
chronic diseases, wound care, first aid and counselling.

36. TOBACCO, POVERTY AND POSSIBLE
SOLUTIONS: HEALTH PROMOTION
FUNDING MODELS

Health promotion funding models: experiences
and lessons

L Wood,"? G McKie," A Carroll,2 A Jones.? 'School of
Population Health, University of Western Australia, Perth,

WA, Australia; 2 Tobacco Control Department , International
Union Against Tuberculosis and Lung Disease, Paris, France;
Perth, WA, 3Tobacco Control, International Union Against
Tuberculosis and Lung Disease (The Union), Sydney, NSW,
Australia.

Effective tobacco control requires long term sustainable
funding but health promotion and prevention are often
‘poor cousins’ when compared to the resources drained
by the immediacy of health services and treatment. One
of the most innovative solutions to this dilemma is to
raise tobacco taxes and direct resultant funds to tobacco
control. This presentation draws particularly on the
experiences of countries that have used funds generated
through tobacco taxation to establish an organisation or
foundation dedicated to supporting tobacco control
programmes and capacity building. In some nations,
the remit is to fund health promotion beyond just
tobacco, but many of the principles and lessons learnt
are the same. The success of this approach to securing
sustainable funding for health promotion is also being
increasingly seen as a model for addressing the escalating
health burdens associated with alcohol misuse and
unhealthy food and beverage consumption. Raising
tobacco taxes and directing the funds into tobacco
control is a fair, logical and cost effective way to
accelerate action on tobacco control, and has been
shown to be a viable approach for low to middle income
countries. The preferred model is to legislate the
establishment of an independent or semi-autonomous
organisation (often called a foundation) dedicated to
administering these funds for health promotion. There is
no ‘one size fits all’ template to follow however, as such
organisations need to take into account a nation’s
existing tobacco control capacity and adapt to its
economic, social and political context. The size, structure
and activities funded by foundations also varies from
country to country, but there are some common critical
success factors and characteristics that can be distilled.
Capacity building is a core tenet, as effective tobacco
control needs the support of a wide range of government
agencies, sectors, health professionals and civil society
groups. History shows that there are also some common
challenges (including political or tobacco industry
impediments), hence it is valuable to consider the
experiences of other countries in anticipating and
countering challenges that may arise. Reviewing these
shared experiences and lessons learnt offers insights for
those wishing to secure a more sustainable base for
tobacco control or health promotion more broadly.

Health promotion funding models: how they
can contribute toward universal healthcare
and poverty reduction

A Jones," Lisa Wood,?3 A Carroll,?2 G McKie.?3 '"Tobacco

Control Department, The Union, Sydney, NSW, *Tobacco
Control Department, The Union, Perth, WA, 3School of
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Population Health, University of Western Australia, Perth,
WA, Australia.

While the vicious circle between tobacco and poverty is
well established, effective measures and mechanisms for
alleviating poverty are being undermined and delayed by
a lack of sustainable funding and capacity for tobacco
control in low-resource countries. The tobacco epidemic
is predicted to rise rapidly in LMICs where tobacco taxes
remain low, tobacco consumption is high and govern-
ments despite facing rising healthcare costs, are delaying
the adoption of sustainable funding models for health
financing. With 180 parties to the WHO Framework
Convention on Tobacco Control and global pressure to
reach poverty reduction goals, governments are begin-
ning to tackle health disparities and the growing burden
of healthcare costs by raising tobacco taxes and directing
funds to pay for universal health care and health
promotion. This paper will review how raising tobacco
and some other taxes to fund health promotion fund
models are being used in several countries and regions to
create sustainable health financing aimed at: improving
population health outcomes; reducing healthcare costs;
and preventing or reducing tobacco use and other non-
communicable diseases. Success factors and lessons
learnt will be presented to demonstrate how a multi-
sectoral partnership between government and civil
society and best practices can be used to secure a more
sustainable base for tobacco control measures, reducing
health disparities, increasing productivity and addressing
health promotion more broadly.

Taxation as a tobacco control policy to reduce
inequalities in Mexico

B Saenz."? 'Social Policy, London School of Economics and
Political Science, London, UK; ?Tobacco Control,
Interamerican Heart Foundation Mexico, Mexico City, Mexico.

Background: Tobacco use is a leading cause of impov-
erishment. Sickness and premature mortality associated
with smoking increase health care costs and reduce
family income. Spending on tobacco also affects expen-
diture patterns and therefore households’ wellbeing.
Tobacco use is an important cause of inequalities too.
Smoking prevalence is usually higher among low-income
individuals and declines in cigarette smoking are
commonly concentrated in high-income rather than
low-income individuals. Tobacco taxes are the most
cost-effective tobacco control intervention but their
effect across income groups is not clear. While some
studies argue that the impact of tobacco taxes on
consumption is higher among low-income groups, other
studies argue that the impact does not differ substantially
across income-groups.

Objective: The objective of this presentation is to discuss
the role of taxes as a tobacco control policy to reduce
inequalities using recent evidence for Mexico and
Uruguay.

Data: Data from nationally representative surveys is
used, namely the Global Adult Tobacco Survey (GATS)
implemented in Mexico and Uruguay in 2009 and eleven

rounds of the National Income and Expenditure Survey
(ENIGH) for Mexico.

Results: Smoking prevalence is higher among the poorest
in Uruguay; in Mexico the opposite pattern is observed.
Tobacco expenditure as a share of total income is higher
for the poorest in both countries, however. Total price
elasticity estimates (the price elasticity of consumption
uptake plus the price elasticity of consumption for those
who decide to smoke) are similar across income groups
for both countries but the price elasticity of consumption
uptake is relatively higher for low-income groups.
Conclusions: Taxes are an important tobacco control
policy and may help narrowing inequalities in some
contexts. It is important, however, to implement other
measures for the poorest that continue smoking such as
targeted cessation services, as well as measures to combat
illicit trade. Also, tobacco taxes must be equivalent
across products; prices of roll-your-own cigarettes are
significantly lower than prices of manufactured ciga-
rettes in Urugay since taxes for the former are lower.
Future research should evaluate existing tobacco control
policies across income groups and study the effects of
alternative policies.

Sub-national tobacco tax: an initiative to build
and sustain tobacco control in Indonesia
T S Bam. Tobacco Control, International Union Against

Tuberculosis and Lung Disease (The Union), Singapore,
Singapore.

Background: In Indonesia, smoking kills more than
200,000 people every year. About 80% of Indonesian
households are exposed to SHS every day. Smoking
prevalence in males was 67% and in females was 2.7%.
Government regulation on tobacco control was passed in
2012 which includes provision of smoke-free and
pictorial health warning.

Objectives: To share sustainable funding mechanism
establishing in Indonesia. Approach: National law no. 28
year 2009 concerning the regional tax and retribution
which is in consideration of the decentralization law no.
32 year 2004 and the fiscal balance between the national
and sub-national government law no. 33 year 2004. It
provides financial resources for the regional government
through extension of taxes and retributions, including
sharing of 10% tobacco tax revenue to subnational
government.

Results: The law mandates the sub-national government
to spend at least 50% tobacco surcharge for health
services. However, Jakarta Provincial government has
adopted a tobacco tax law which defines the 70% of
allocation should be spent on tobacco control including
mass media, smokefree enforcement, monitoring, and
smoking cessation. Jakarta has set an example to establish
a sustainable funding and resources for tobacco control.
Conclusion: Indonesia has set a system of utilization of
tobacco tax at national and sub-national level for health
services including tobacco control. A monitoring frame-
work needs to be adopted for effective use of the
resources.
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TB CONTROL

EP-112-31 Strengthening politico-
administrative commitment: UP, India

L Reza," A Das," M Ubaid,? S Chadha,’ S Mohanty.’
"Tuberculosis, International Union Against Tuberculosis and
Lung Disease, New Delhi, “Tuberculosis, Catholic Bishops’
Conference of India, New Delhi, India.

e-mail: lwreza@theunion.org

Background - Political and administrative commitment
is the first and most important components of the DOTS
strategy but Quite neglected. UP is an Indian state having
210 million population. The Legislative assembly &
council of UP consist of 512 members and government
have 3.5 years in hand. According to India TB report
2013, TB symptomatic examined per lac is 150and
below the national average. It also varies significantly
across districts i.e. below 100 to 200+. The cure rate of
new sputum positive cases is below the national average
i.e. 81%. The services of DR-TB diagnosis are also poor
and 6 CBNAAT machines and 2 IRLS are supporting the
diagnosis of DRTB. The district has good diagnostic
service to DR-TB examination, have over 300 DR-TB
case. As far as trained staff is concerned, only 33% of the
sanctioned post of medical officer is filled. According to
STO, TB control programme in the State has received
only 38 crore in lieu of sanctioned 110 crore and salaries
of staff has been pending also long delayed. With these
chronic problem legislature has been approached for
their engagement in the strengthening of the programme.
The objective of study was to record the knowledge and
outcome of sensitization for engagement of legislatures.
Method - In the process, 42 legislatures were contacted
for learning about their understanding and perspective
on TB by TB forum members. The current scenario and
challenges of TB in global, national, state and local
context were discussed and contextual solutions with
possible areas of engagement were presented.

Results — The important finding of the study was that
legislatures were ready to extend their support for TB
care and Control. Nearly 90% of them were surprised
that TB still being prevalent and a challenging health
problem. They said, “We heard it is disease of previous
centuries.” They called up district health administrator of
their district and asked for the status of TB care activities.
They also agreed to raise the matter in the state assembly.

2-3 legislatures also came forward with the suggestion of
nutrition policies for TB patients.

Conclusion — The knowledge about tuberculosis is poor
among the politicians of the state, leading to poor
political commitment. Their sensitisation on the TB
situation and engagement with willing legislatures will
help the effective programme management. Thus polit-
ical will would go a long way to solve the TB Programme
issues thereby leads to effectual disease control.

EP-113-31 Competence of primary healthcare
to take role in tuberculosis control in Serbia

V Kurug,' D Kukavica,” M Stosic,? L Ristic,? M llic."
Tuberculosis, Institute for Lung Diseases of Vojvodina, Novi
Sad, 2Control of Tuberculosis in Serbia, Ministry of Health of
Republic of Serbia, Beograd, 3 Tuberculosis, Clinic for Lung
Diseases Knez Selo, Nis, Serbia. Fax: (+381) 2 1527 960.
e-mail: vesnakuruc@gmail.com

Background and challenges to implementation: Due to
implementation of tuberculosis control programme in
Serbia, in accordance with WHO strategies, burden of
tuberculosis in Serbia significantly decreased. Within the
reform of the health care system in Serbia, when
pneumophtysiological service as a pillar of tuberculosis
control in Serbia loses its importance, it is necessary to
design and build an organizational scheme within the
system that can maintain a successful model for the
disease control. Primary health care providers can play
an important role in TB control through early detection
of the disease, referral for treatment, and involvement in
directly observed treatment. Education of PHCPs on TB
has therefore taken a prominent place in the Control of
Tuberculosis in Serbia, the project carried out under the
supervision of Ministry of Health and financed by
GFATM.

Intervention or response: To establish how much do
PHCPs really know about the basic features of TB, its
transmission, paths, diagnostic criteria, treatment pro-
cedures and epidemiological relevance; to define the
improvement in PHCPs knowledge on TB obtained after
the active training course on TB; and to establish the
correlation between the former PHCPs’ knowledge on
TB and its incidence in the area of a PHSP’s competence.
Results and lessons learnt: The study included 1300
PHCPs at the mean age of 45.7, and the mean 18.7-year
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working experience, coming from 10 regions of Serbia.
PHCPs are found not to have sufficient up-to-date
knowledge on TB and its early detection: false answers
in the pre-test amounted to 29%. A questionnaire
including 15 questions on basic TB features was given
to the PHCPs participating in this study prior and after
the training course. The training efficacy was assessed by
increased number of true answers in the post-question-
naire. The percentage of false answers in the pre-
questionnaire was also correlated to the TB incidence
rate in a particular region.

Conclusions and key recommendations: The active
training course PHCPs received has resulted in a
significant improvement of their knowledge on TB
(19% on the average). The regions with a lower level
of PHCPs’ knowledge have a higher TB incidence rate.
The positive linear correlation between the percentage of
false answers and the TB incidence rate was confirmed.
The attention to further education of PHCP should be
paied in the future.

EP-114-31 Progress and implementation of
surveillance of Directly Observed Treatment,
Short-Course (DOTS) for tuberculosis in Taiwan
SH Huang,' CB Hsu,' K-F Wang,' S-L Yang," Y-F Huang,’
C-H Chen." 'Centers for Disease Control, Ministry of Health
and Welfare, Taipei City, Taiwan. e-mail: minjulu@cdc.gov.tw

On April, 2005, Taiwan initiated DOTS program for
smear-positive patients, and extended coverage for other
patients gradually, inclusive of culture-positive patients,
clinically diagnosed patients with poor compliance,
homelessness patients, relapsed patients, patients in
mountainous area, aboriginal patients, etc. Nowadays,
all patients undergoing TB medication are required to
participate in DOTS. And for patients who start anti-TB
treatment yet waiting for the bacteriological evidence,
DOTS will include the patients for at least 2 months.
Besides increase of participation rate, Taiwan CDC
pursues high-quality DOTS as well by developing DOTS
quality monitoring system. Audition of DOTS program
was started on July, 2010, staff of local health bureau and
CDC would check DOTS supporters’ schedule of drug
delivery and records of DOTS on the web-based system.
Taiwan CDC also announces DOTS performance of each
county regularly. By December, 2013, participation rate
and proportion of quality level A, which means DOT >
70% among treatment duration in the first 2 months,
and overall = 60%, both exceed 90% for bacteriolog-
ically confirmed patients. There are now more than 700
DOTS supporters to help patients taking treatment
correctly. And the DOTS program was achieving
phenomenal results that TB relapse rate in Taiwan
decreased from 1.3% in 2005 cohort to 0.6% in 2009
cohort. For people who can’t accommodate observer’s
schedule, Taiwan plans eDOTS. First of all, eDOTS will
be applied for people receiving LTBI treatment (eDOPT),
if there are no negative results, then next step eDOTS will
expand to TB patients.

EP-115-31 Market assessment of tuberculosis
diagnostics in Brazil in 2012

M Hammerle," R Souza,’ J N Lima,’ D Barreira,’

A Trajman,? P Chedore,® S Kik.®> "National Tuberculosis
Program, Ministry of Health, Brasilia, DF, Tuberculosis, Gama
Filho University, Rio de Janeiro, RJ, Brazil, *McGill
International TB Centre, McGill University, Montreal, QC,
Canada. e-mail: mari.nammerle@terra.com.br

Background: In August 2013, the National Tuberculosis
Program of Brazil (NTP) in partnership with McGill
University, conducted a study to assess the served
available market for TB diagnostics in Brazil in 2012,
as well as the market segmentation in the public and
private sectors. This data will support new product
development by test developers and investors.
Design/Methods: Data were collected on the volumes of
tests done for the diagnosis of TB and latent TB in the
public and private sectors (for diagnosis and follow-up).
The tests included were tuberculin skin tests, interferon-
gamma releases assays, smear microscopy, solid and
liquid cultures, nucleic acid amplification tests and
phenotypic drug susceptibility tests. The data were
collected by an electronic survey via Central Laborato-
ries of Public Health of each state of Brazil, as well as
from sales information from manufacturers. Costs in the
public sector were calculated using a component
approach, while costs for the private sector were based
on prices paid by patients. The overall market value for
the entire country was calculated using the public sector
test costs.

Results: In Brazil, the total market value was USD 17.2
million in 2012. The public sector accounted for 91% of
the test volumes and 88% of the overall market value. An
average of USD 208 was spent on TB diagnostics per
notified TB case. Smear microscopy (SSM) was the most
commonly used single test (n=1.3 million; 55% of total);
0.3 million cultures were done.

Conclusion: The private sector market for TB diagnostics
is relatively small in Brazil. Considering the prevalence of
TB in Brazil, both cultures and SSM are underutilized,
suggesting low coverage of respiratory symptomatic
patients investigation and poor adherence of healthcare
professionals to the recommended monthly treatment
follow-up. The market is likely to change with the
introduction of Xpert MTB/RIF replacing SSM in 92
cities (55% of notified cases) in 2014, and revised
algorithms for diagnostic testing for those screened by
Xpert MTB/RIE. New trends will be captured in a future
update of our analysis. These results will be useful for test
developers.
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EP-116-31 Disseminating operational research:
converting a problem into a knowledge
resource while re-engaging national priorities
A Jacob,' S Chadha," K Sagili," N Wilson.? 'TB,
International Union Against Tuberculosis and Lung Disease,

New Delhi, °TB Care and Control, Independent Consultant,
New Delhi, India. e-mail: ajacob@theunion.org

Background: Despite a significant body of Operational
Research (OR) studies on TB control in India, its
difficulty of access, collation and connection with issues
that national programme policymakers dealt with on a
routine basis constituted a real challenge. In order to
convert this problem into an opportunity for India’s
national TB Control programme, the need was felt for a
collated collection of the most relevant OR studies by
bringing together research institutions, implementing
bodies, academia and practitioners.

Intervention: In collaboration with the Government of
India’s Central TB Division, United States Agency for
International Development (USAID), the USEA office
organized a by-invitation national meeting to consult
with the créme de la créme of India’s past and present
scientific experts to take OR forward in India. For this
meeting, the USEA Office developed a Summary OR
Document spanning 20 years of OR studies from 1993-
2013: 450 OR studies were line-listed based on criteria
recommended by the WHO’s STOP TB Partnership
Report. Experts located, accessed, analysed and system-
atically organized these along the lines of the research
questions and implications of each study. This survey
covered work done at India’s national institutions, open-
and private-access databases and the gray literature.
Circulated during the August 26 and 27, 2014 meeting of
the National OR Dissemination workshop, this docu-
ment became the basis for discussion in addition to topics
that the Government had highlighted; experts prioritized
key areas for research. Further, engagements in Septem-
ber 2013 and January 2014 with national stakeholders
helped complete the follow-through cycle going well
above and beyond the immediate objectives of the
National OR Dissemination Workshop, and continuing
into the present.

Results/Lessons Learned: To move an initiative from
potential success to complete institutional buy-in re-
quires not only collaboration and cooperation, but active
engagement with multiple stakeholders both pre- and
post-intervention. Timing is important: engaging with
the Government of India before the intervention is a key
lesson.

Conclusions: Identifying a national need and strategizing
collaboration with a stakeholder is a necessary but not
sufficient condition for intervention success. This has
differentiated our intervention: it increased buy-in for
OR and our good will with the Government. In-principle
assent for a Knowledge Hub has also been attained

EP-117-31 Working in network: the Brazilian
tuberculosis committee network

C Oliveira Dantas,’ P Werlang," A Paranagua Fraga,’
J Veloso," F Moherdaui,' D Barreira.” 'National TB
Programme, Ministry of Health, Brasilia, DF, Brazil.
e-mail: cintia.dantas@saude.gov.br

Background and challenges to implementation: The
Brazilian Tuberculosis (TB) Committee Network is a
participatory advisory collegiate body with the mission
of articulating among government and civil society, in
order to contribute to the public TB policies in the
country, giving visibility to mobilization, advocacy,
social communication and monitoring and evaluation
(M&E). Moreover, it aims to ensure citizenship accord-
ing to the Unified Health System. It was established in
2007 to monitor the Global Fund TB project in Brazil, in
10 metropolitan areas high TB burden.

Intervention and response: Considering that the Com-
mittees contribute to the qualification of public policies
on the fight against TB, once the Global Fund project
ended in Brazil in 2012, the National TB Programme
(NTP) decided to support the continuity of the network.
In this sense, the NTP organizes annually meetings for
the Steering Committee, represented by civil society and
local government of each Committee, the Committees’
Assembly, technical visits and trainings annually. All
activities aim to qualify members of the Network from
different regions of the country, in the development of
policies always considering issues such as human rights,
social mobilization and M&A.

Results: As a result of the political articulation, five local
Committees were formally recognized in their respective
Local Health Secretariats. Committees have been suc-
cessfully articulating with the legislative power, in order
to establishing State Parliamentary Fronts to Fight TB, an
example is the Parliamentary Front of Sao Paulo, created
in 2013.

Conclusion and recommendations: Aligned with inter-
national guidelines related to community participation,
the NTP considers strategic the expansion of this
Network and the implementation of new Committees
in states in which they do not exist. This strategy is
already ongoing with the creation and consolidation of a
committee in the state of Santa Catarina. Other states
have also started to mobilize in this sense.

EP-118-31 Computerising TB registers: our
response to our current and changing needs

T Raphael,” N Larme.? 'TB DOTs, World Vision PNG,
Kokopo, 2Health, East New Britain Provincial Administration,
Kokopo, Papua New Guinea. Fax: (+675) 9828470.

e-mail: raphaeltapin@gmail.com

Background and challenges to implementation: East
New Britain (ENB) is a volcanic island province of
Papua New Guinea. It has 4 districts with a land area of
15,724 km? and population of around 270,000. DOTS
started only in 2012. Quarterly reporting from 17 BMUs
was a major problem. Common ones were errors in
transferring data from TB Registers to the quarterly
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reports, calculation errors, and classifying patients.
Manually calculating was also time consuming.
Intervention or response: We decided to come up with
our own electronic database to minimize these problems.
We started with thorough study of the TB Register, how
the data is transferred into the BMU quarterly reports.
We used MS Access for data entry and MS Excel for
analysis and generating reports (Figure 1). All informa-
tion in the TB Register was used with simple coding and
formulas that are easier to understand by the designer
and user. The system is programmed in a way that after
the data has been entered into MS Access, it automat-
ically updates the data in MS Excel. In MS Excel, the raw
data from MS Access is used to routinely complete the
whole BMU quarterly booklet. Laboratory activities, TB/
HIV data, and drug orders were also included. The
system is regularly updated during supervisory visits, and
a template was also designed for the BMU staff to fill and
submit to the provincial health office.

Results and lessons learnt: The system is now running,
with frequent improvement to suit the program’s and
stakeholders’ needs. BMU Quarterly Reports can be
verified and confirmed using the system, which also cuts
down on human errors. When BMUs are not coming in
on time with their manual quarterly reports, their reports
can be printed or emailed straight from the system to
national office on a timely manner. Whenever informa-
tion is needed, they are readily available, and can be
customized to suit the user’s requirements. Analysis
results can be presented in different ways including
tables, graphs and charts. Currently we have 2,796 cases
registered in the database dating back to 2010. Almost all
BMUs are already showing interest for the system to be
installed in their computers and to be customized for
individual facility use and updating.

Conclusions and key recommendations: This home-
grown TB database system is our solution for the next
generation. We have proven that this could work for our
province, and hopefully for the entire country.

EP-119-31 Impact of nutritional support to
patients on first line anti-TB treatment in India:
a case control study

A Pandey,' K Rade,” S Mannan,' N Kulshreshta,?

R S Gupta,? P Maheshwari,® P Malik," A Sreenivas.'
'Country Office for India, World Health Organization, New
Delhi, 2DGHS/MOHFW, Central TB Division, New Delhi, 3TB,
Clinton Health Access Initiative, New Delhi, India.

e-mail: drkiranrade@gmail.com

Background: Malnutrition, poverty and tuberculosis
(TB) is a vicious cycle. Systematic reviews indicate a
strong and consistent log-linear relationship between TB
incidence and Body Mass Index (BMI). However, there is
insufficient evidence to suggest improved TB treatment
outcomes with additional nutritional support to patients.
There has been no policy to provide nutritional support
to tuberculosis patients under Revised National TB
Control Programme (RNTCP). However, it was known
that many organizations offer such support to patients.

Therefore, assessing its impact would help in practicing
evidence based policy.

Design/Methods: Retrospective case-control study de-
sign. Line list of 56 districts was prepared with average
number of TB patients receiving additional nutritional
support and 10 districts were selected using probability
proportionate to size of number of such patients. Patients
registered in RNTCP between 1st April 2012 to 31st
March 2013 and had received additional nutritional
supplement, were line listed. Pediatric patients (14 years
and below) were excluded from the study and 25 patients
were selected using systematic random sampling, which
comprised ‘intervention arm’. One TB patient from same
unit who did not receive any nutritional support, and of
same sex and age (=3 yrs but above 14 yrs) comprised
the ‘control arm’. Selected 500 patients were interviewed
using semi-structured questionnaire in addition to
extraction of information from treatment cards.
Results: 219 (87.6%) patients in intervention group and
214 (85.6%) patient in control group were successfully
treated out of 250 in each. Treatment default among
control group was 22(9%) and intervention group was
11(4.5%). Odds ratio of favorable and unfavorable
outcomes was 1.66 (0.87-3.18). 9(3.6%) patients in
intervention group and 4(1.6%) patients in control
group were switched to multi-drug resistant tuberculosis
(MDRTB) regimen. Average weight gain during treat-
ment was 4.9 kg in intervention group (n=222) and 3.9
kg in non-intervention group and the difference was
significant (p=0.007). Percentage weight gain was 12.2%
and 11.2% respectively, the difference of which was
however not significant.

Conclusion: Additional nutritional support to patients
on Anti-TB treatment marginally improves treatment
success, default is prevented and, as patients adhere to
treatment, there is opportunity for drug susceptibility
testing, which increases their chances to receive more
appropriate regimen.
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EP-120-31 A user-friendly model to evaluate
cost-effectiveness of shortened first-line
treatment regimens for TB

A Zwerling," J Pennington,’ G Knight,? R White,?

G Gomez,? A Vassall,* F Cobelens,®> D Dowdy."
'Epidemiology, Johns Hopkins Bloomberg School of Public
Health, Baltimore, MD, USA,; %Infectious Disease
Epidemiology, London School of Hygiene & Tropical
Medicine, London, UK; 2Amsterdam Institute for Global
Health and Development, University of Amsterdam,
Amsterdam, Netherlands; “Department of Global Health &
Development, London School of Hygiene and Tropical
Medicine, London, UK. e-mail: azwerlin@jhsph.edu

Background: Novel first line anti-TB treatment regimens
are under development, with potential to shorten therapy
from 6 to 4 months. Cost-effectiveness models can help
understand how to implement such novel regimens, but
the methodological details of advanced economic models
may be obscure to most real-world decision-makers, who
may also want to tailor the results of such models to their
local settings.

Methods: We simplified a detailed decision-analytic
model describing the cost-effectiveness of novel TB drug
regimens. Using a series of sensitivity analyses, we
identified those parameters that were most influential
on final model output. We then took these influential
parameters plus other parameters identified as important
by a convenience sample of end-users to create a user-
friendly (UF) cost-effectiveness model. We designed a
web interface (Figure 1, valueTB.modelTB.org) for the
UF model that allows end-users to modify a series of
parameters (e.g., TB incidence, MDR-TB prevalence,
retention rates, drug and treatment delivery costs),
providing cost-effectiveness results for user-defined
scenarios within seconds. We also created country-
specific scenarios that include 95% uncertainty ranges
based on probabilistic uncertainty analysis of all model
parameters. End-users are given the option to include or
exclude patient-level costs and costs of antiretroviral
therapy. All costs are measured in 2012 USD. Here, we
compare results from the UF model to those of the
complete, more complex model in South Africa, Tanza-
nia, and Bangladesh — three countries for which empirical
cost data were directly collected.

Results: Through examination of the complex model, we
were able to develop a user friendly, with a highly
simplified structure, improved speed of calculation, and
ability for users to define key parameter values, that
provided output that was very similar to that of the full
model. For example, in all three countries, both the UF
and full model projected 0 to 0.1 incremental disability-
adjusted life years (DALYs) averted per patient.

Results on cost-effectiveness were also in line with the
more complex model.

Conclusion: We successfully developed a simplified user-
friendly model of cost-effectiveness for novel TB drug
regimens that produces real-time, web-based results
tailored to user-defined scenarios that are consistent
with those of a more detailed model that is calibrated to

specific country settings. Figure 1. Screenshot of online
user-friendly model

EP-121-31 Cost-effectiveness of community-
based TB care in Namibia

K Vaughan,' T N. Shilongo,? V Remi,* D Witbooi,*
M Samahiya,® F Mavhunga,? A Zezai,® R Indongo.”
"Health, KIT, Amsterdam, Netherlands; 2NTLP, MOHSS,
Windhoek, Namibia; 3Verduin Consult, Verduin Consult,
Oegstgeest, Netherlands; “Daab Consulting, Daab
Consulting, Windhoek, >Polytechnic of Namibia, Polytechnic
of Namibia, Windhoek, °KNCV Tuberculosis Foundation,
Windhoek, “TB/HIV, USAID, Windhoek, Namibia.

e-mail: k.vaughan@kit.nl

Background: Namibia has a high per capita TB burden,
with a case notification rate of 487/100,000 in 2013.
45% of TB patients are HIV co-infected. To build and
further expand the implementation of community-based
TB care (CBTBC), the National TB and Leprosy
Programme (NTLP) commissioned a USAID-funded
cost-effectiveness assessment (CEA) of the different
CBTBC models in the country. CBTBC-related challeng-
es in Namibia include the large geographical area, low
population density and the diversity of populations.
Design/Methods: Data on costs and effects were
collected from non-governmental organisations (NGOs)
providing CBTBC in 17 of 34 districts in the country.
Costs were based on actual 2012 expenditure records.
Case finding and treatment outcome data was retrieved
from district registers for the first two quarters of 2012
and then doubled for an estimated annual total. Cost-
effectiveness was measured in terms of cost per new
smear positive (NSP) TB patient successfully treated
(completed treatment or cured).

Results: Findings to date show cost-effectiveness of NGO
approaches vary widely from US$266.25 to
US$4,292.58 per NSP TB patient successfully treated.
Up to 33% of NGO spending is on M&E and
supervision. Amongst comparable districts (primarily
urban, primarily rural, HIV prevalence, case finding
load, presence of special populations), there are varia-
tions in both treatment success and cost per NSP TB
patient successfully treated. Even within organizations
using the same approach in multiple districts, we found
large differences in cost-effectiveness.

Conclusion: Using WHQO?’s guideline that an intervention
is highly cost-effective if it falls below the country’s GDP
per capita and Namibia’s GDP per capita in 2012 of
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US$5,786 (World Bank), CBTBC implemented by NGOs
in Namibia is highly cost-effective in all districts.
However, below the GDP per capita of $5,786 we found
a wide range of costs per NSP TB patient successfully
treated, suggesting that there are opportunities for
improving the cost-effectiveness of some approaches,
even when taking into consideration unique district
characteristics. Suggestions for improving cost-effective-
ness include making better use of HIV/AIDS community
volunteers for TB, reviewing the service packages offered
by NGOs, considering new CBTBC delivery models in
areas with a small number of patients and combining or
streamlining M&E and supervision with Ministry efforts.

EP-122-31 Incentives for tuberculosis care in the
private sector in India: a qualitative study

V Yellappa,'’ N Rao." 'Public Health, Institute of Public
Health, Bangalore, India. e-mail: vijayashreehy4d@gmail.com

Background: In India, private practitioners (PPs) are the
first choice for seeking care. Government(Govt) is
engaging PPs in the National TB programme, through
public private mix schemes (PPMS). However no PP in
our study area had signed up for any PPMS. Hence, we
sought to understand the private TB market and estimate
earnings of PPs.

Methods: Data was collected in 2013 from Bangalore
(urban) and Tumkur district (rural) in Karnataka,India.
Semi-structured interviews were conducted with private
sector providers of TB care (n=38), patients on private
TB treatment (n=28), private pharmacies (n=40) and labs
(n=40).

Results: Patients spent ranging from 3,685- 42,750
rupees(US$61-7035) on direct costs of TB care. PPs earned
from commissions from pharmacies and labs more than
twice what they received from consultation fees. About
30% of lab and pharmacy revenues from TB diagnostic
tests and anti-TB medicines were paid to the referring PPs.
Overall, PPs could expect earnings from a TB patient
ranging from 660 to 7,500 rupees (US$ 11-123).Kick-
backs are well ingrained in the system to the extent that
bigger labs maintain systematic ledgers for this purpose.
Both urban and rural pharmacists stock anti-TB drugs
and catered self-referred TB suspects. A majority of them
noted that no patients purchase the entire course of
medication at one time. One stated, “They are daily wage
people. They get money in the evening. Hence they come
here in the evening and buy medicines.”

Table:Range of earnings of interviewed PPs from TB patients

Amount
Item (Range) Remarks
Consultation fees Rs.180-1,800  Average of six
(US$ 3-28) consultations
Commissions to PP Rs.300-5,700 Around 30% of lab
(US$ 5-90) and drug costs
Laboratories (gross revenue) Rs.100-1,000 One time
(US$ 2-16)
Pharmacies (gross revenue)  Rs.900-18,000 Cost for 6 months
(US$ 14-28)  treatment

Rs.660-7,500 Consultation fees
(US$ 10-120) and commissions

Total Earnings of PP from
a TB patient

Discussion: Unlike other studies, this research collected
information from TB patients receiving TB care exclu-
sively in the private sector. It finds that TB patients incur
large costs and are at risk of interrupted treatment. PPs
have a significant financial incentive to retain TB
patients. Nonetheless, the range of earnings estimated
by this study suggests that it may be feasible to provide
sufficient financial incentives for PPs to report and refer
TB patients to free-of-charge government TB services
earlier in the course of treatment.

EP-123-31 Mapping TB campaigns for local
politicians in high-burden settings
A Davids,’ E Hoosain." "HAST, Human Sciences Research

Council, Port Elizabeth, South Africa.
e-mail: asdavids@hsrc.ac.za

Background and challenges to implementation: The
Nelson Mandela Bay Health District (NMBHD) report-
ed a tuberculosis (TB) incidence rate of 1155/100 000
persons for the 2010/11 reporting year. This was higher
than the national incidence rate of TB in South Africa
(805/100 000 persons) in 2010. The TB cure rate in
NMBHD was lower than the national target, with a
defaulter rate of 11.5% in 2012, almost double the
national target of less than 6%. The very high TB
caseload and defaulter rates fuel the waves of drug-
resistant TB cases in NMBHD. The tremendous scourge
of TB and HIV co-morbidity requires the pursuit of high-
quality Directly Observed Treatment (DOT) support
expansion and enhancement demanded by the STOP TB
Strategy. Whilst political commitment in South Africa is
evident at a national level, lower level involvement in
combating TB is not as high a local political priority
when compared to unemployment, crime and housing
shortages.

Intervention or response: The aim of this study was to use
Geographical Information Systems (GIS) mapping to
assist local politicians to track TB campaign activities
within their electoral wards. The objectives were to map
the locations of TB patients; map their DOT supporters;
track patients’ two-month sputum tests and TB patients
at risk of non-adherence; and mapping cured TB
patients. Data on newly diagnosed smear positive TB
patients that participated in a four-pillared intervention
were used. Physical addresses of 77 TB patients and 25
active DOT supporters were extracted and plotted using
data available from the cadastral office of the Nelson
Mandela Bay Municipality. Data for the three partici-
pating health facilities were extracted using Google
Maps.

Results and lessons learnt: Fifteen maps were created in
electronic and hard copy formats; one for each of the
objectives at each of the three health facilities. The
electoral ward boundaries and the relative location of
health facilities are also included. All locations are off-set
by a set factor to protect the anonymity of TB patients.
Conclusions: Mapping of TB cases should be a routine
activity and its outputs should be part of local political
agendas, as well as reports to local health committees to
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address risks of non-adherence and to track cure rates
within local areas.

Results of active TB case finding activities should also
form part of TB mapping to monitor and evaluate TB
campaigns in support of the STOP TB strategy.

EP-124-31 Evaluating the effective coverage of
new rural cooperative medical scheme on the
costs of tuberculosis treatment in China

X Wei," G Zou,? J Yin," J D Walley,? Q Sun,® X Zhang."
'School of Public Health and Primary Care, The Chinese
University of Hong Kong, Hong Kong, China; *Nuffield
Centre for International Health and Development, University
of Leeds, Leeds, UK; 3Centre for Health Management and
Policy, Shandong University, Jinan, China. Fax: (+86) 21 6404
7075. e-mail: zgy1021@hotmail.com

Background: The New Medical Cooperative Schemes
(NMCS) in china has covered nearly all rural residents.
However, its effect on reducing patient out-of-pocket
medical cost remained controversial. Only around halfof
NCMS schemes covered outpatient service for TB
patients treated in the county TB dispensary. Many TB
patients sought care in general health facilitiesbefore
receivingstandard treatment in the TB dispensary. This
study is to examine to what extent the policy of the
covering TB dispensary could contribute to the overall
reimbursement of the TB treatment in Zhejiang (Z]) and
Sichuan(SC) provinces.

Design/Methods: Four counties were selected in each
province, including two withNSMS covering TB dis-
pensary(‘covered group’) while the other two not(‘un-
covered group’). In each county, we randomly selected 50
uncomplicated TB patients from the TB dispensary
registered in 2009 and successfully completed treatment
by August 2010.In total, the covered and uncovered
groupsincluded 97 and 89 in Z], and 98 and 108 in SC
respectively.

Results: In the TB dispensary, the average cost per patient
from the covered group wassignificantly lower than
thatfrom the uncovered group (RMB931 vs RMB 1,660
P<0.001) in Z]J, though vice versain SC(RMB1,790 vs
RMB1,041, P<0.001). The covered group had signifi-
cantly higher average reimbursement rate per patient
than the uncovered group in both provinces (Z]: 5% vs.
0, p<0.001; SC: 14% vs 0, P<0.001). In total, each
patient from the covered group spent significantly lower
on treatment than that from the uncovered group
(RMB4,660 vs. RMBS5,895, P=0.005) in Z], though vice
versa inSC(RMB 4,161 vs RMB3,879, P=0.001 ). In both
provinces, the covered group had significantly higher
average reimbursement rate per patient than the uncov-
ered group (Z]J: 13% vs. 8%, P=0.002; SC: 17% vs 8%,
P< 0.001), which coincided with resultsfrom the
sensitivity analysis. The binary logistic regression anal-
ysis suggests thatinpatients and patients from the covered
group were more likely to be reimbursed >10% of the
total cost than the outpatients and those from the
uncovered group respectively (OR 3.989; 4.171).
Conclusion: Covering TB dispensary contributed to the
overall reimbursement of the TB treatment in both

provinces. However, the effective coverage of NCMS was
low. Policy actions such as including TB into thespecial
disease category at higher reimbursement rateare needed
to improve the benefitpackage of NCMS for TB patients.

POSTER DISCUSSION SESSIONS

23. TB IN CHILDREN: OUTCOMES, EXTRA
PULMONARY TB, BCG AND OTHER

PD-758-31 Sickle cell disease and tuberculosis
in children living in a low-incidence setting
A Cruz,’ G Airewele," J R Starke." 'Pediatrics, Baylor

College of Medicine, Houston, TX, USA. Fax: (+1) 832 825
1182. e-mail: acruz@bcm.edu

Background: Few published data exist on the burden and
outcomes of tuberculosis disease (TB) in children with
hemoglobinopathies, including sickle cell disease
(HgbSS). Children with anatomic or functional asplenia
are not considered high-risk conditions for progression
from latent tuberculosis infection (LTBI) to disease.
Design/Methods: This was a descriptive case series of a
single-center experience of TB in children with HgbSS in
a low-incidence TB setting from 1993-2013 and
literature review (1963-2013).

Results: 4 children (14 months-18 years) were diagnosed
with pulmonary TB (2 with hilar adenopathy and
infiltrates, 1 with isolated hilar adenopathy,1 with
multifocal infiltrates and mycobacteremia). 2 were US-
born, 2 were born in Nigeria. One child, who had
received a bone marrow transplant (BMT), was diag-
nosed post-mortem from blood and lung cultures shortly
after BMT engraftment. The other 3 had tuberculin skin
tests > 10mm. Only 1 had positive cultures; 3 met the
standard definition of probable disease. 2 died: 1 prior to
diagnosis; 1 with known cardiomyopathy had cardiac
arrest 3 months into therapy. Only one child had been
screened for LTBI prior to diagnosis. Literature review
found 9 additional pediatric cases (6-18-years-old): 7 in
HgbSS, 1 HgbSC, 1 HgbEE. 2 each had cervical adenitis,
miliary disease, meningeal involvement, and musculo-
skeletal disease; one had isolated pulmonary disease.
Outcomes were reported for 7: all survived, 2 (1 with
meningitis, 1 with synovitis) with sequelae.
Conclusions: These cases demonstrate several common-
alities: the difficulty in making epidemiologic links to
adults known to or suspected of having TB disease;
challenges in obtaining microbiologic confirmation; the
potentially preventable nature of some of the cases; and
the morbidity and mortality of TB in this population.
Children with medical comorbidities often are screened
for infections less common than TB, or are screened for
infections which currently lack available preventive or
treatment strategies. However, integration of screening
guidelines for TB into algorithms used by most profes-
sional organizations caring for children with medical
comorbidities has lagged. Given the morbidity and
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mortality of disease in sickle cell patients and the low risk
of adverse effects of LTBI therapy, consideration should
be given to screening sickle cell disease patients for LTBI.

PD-759-31 Vitamin D status of Batswana
children with and without active TB: a pilot
study

J Ludmir,’2 L Mazhani,?® M Cary,? U Chakalisa,*

J Pettifor,> M Molefi,® R Gross,’? A Steenhoff."27
'Research, Botswana-UPenn Partnership, Gaborone,
Botswana; 2Epidemiology, Pediatrics or Medicine, Perelman
School of Medicine University of Pennsylvania, Philadelphia,
PA, USA; 3Paediatric & Adolescent Health, University of
Botswana, Gaborone, “Research, Botswana Harvard
Partnership, Gaborone, Botswana; ®Paediatrics, Faculty of
Health Sciences, University of the Witwatersrand,
Johannesburg, South Africa, ®Public Health, University of
Botswana, Gaborone, Botswana; ’Pediatrics, The Children’s
Hospital of Philadelphia, Philadelphia, PA, USA.

e-mail: steenhoff@email.chop.edu

Background: Strategies are needed to prevent and treat
tuberculosis (TB). Although vitamin D has antitubercu-
lous effects, whether low vitamin D confers risk for TB in
children is unknown. We assessed 25-hydroxyvitamin D
(250HD) levels in children with and without active TB
in Gaborone, Botswana (latitude 24.6°S).

Methods: Between September 2010 and November
2012, we conducted a case-control study of 80 black
children <2 years old from clinical sites in Gaborone.
Cases had a first occurrence of active TB diagnosed by a
pediatrician and <21 days of TB treatment. Controls,
with active TB excluded, were similarly evaluated. The
mean plasma 250HD level was compared between
groups using rank sum test and multivariate logistic
regression was used to control for confounders. Linear
regression was used to assess weight, HIV status,
parental education, formula and sunlight effects on
250HD levels.

Results: The 39 cases did not differ from the 41 controls
by clinical criteria or 25OHD levels (Table). 250HD was
<20ng/mL in 8/39 (21%) cases and 7/41 (17%) controls
(p=0.69, X?). The odds of being a case conferred by low
250HD levels was 0.997 (95% CI 0.967 to 1.027,
p=0.82). 250HD levels were associated with age
(++0.87ng/mL/month [95% CI 0.36 to1.38], p<<0.001),
time in the sun (0.34ng/mL per hour/week [95% CI 0.15
to 0.54], p<0.001) and formula feeding (7.58ng/mL
[95% CI 1.17 to 13.99], p=0.02) for exclusive formula
feeding compared with other feeding. Higher parental
education (secondary/tertiary vs none/primary) was
associated with lower 250HD levels by —10.2ng/mL
(95% CI —18.07 to —2.35, p=0.01). For TB cases,
number of days of TB treatment did not predict
250HD levels (—1.1ng/mL/day [95% CI —-2.22 to
0.02], p=0.06). In multivariable regression, increased
250HD was predicted by increased age (+0.70 ng/mL/
month [95% CI0.16 to1.25], p=0.01), exclusive formula
feeding (7.89ng/mL [95% CI 1.99 t013.80], p=0.01),
and lower educational level (—8.96ng/mL [95% CI
—16.41 to —1.50] p=0.02). Total sun exposure did not

significantly influence 250HD (0.20ng/mL [95% CI
—0.01 to 0.40], p=0.06).

Conclusion: Vitamin D status was similar between
children with and without active TB. Lower vitamin D
status may not be a risk factor for TB in this setting.
Several other factors were identified which might have

implications for other health manifestations in these
children.

Table: Study population.

Active TB No Active TB Comparison
n=39) (n=41)
25-hydroxyvitamin 1D ng/ml. (mean, 1QR) 31.921.5.40) 327 22.6.41.9) p=0.84%
Age in months (mean, TQR) 10.8(5.16) 83513 p=0.154
Weight in kg (mean. 1QR) 70(5.2.85) 6.6(5.2,7.4) p=0.454
Length in em (mean. TQR) 69.3 (61.75) 6358 (60.3,72.3) p=0.35%
Male 16 (41%) 22 (54%) p=0.26*
TV infected Yes 6 (15%) 7 (18%) P=0926%
No 25 (64%) 26 (63%)
Unknown 6(15%) 7 (18%)

Child on HAART medications in past 6m 8(23%) 13 (33%) p=0.35*
Child has chronic diarrhea 6(17%) 8 (21%) p=0.71%
Tixposure to PMTCT 1T (31%) 19 (48%) p=0.16*
Weekly hours outside from 1000-1600 (mean, S12) 18.2 (3%) 133 (2%) p=0.18%
Any sunbur in past 12m % (21%) 7 (18%) P=0.77%
Total sun protection score (high=more protection) 7.6 (4%) 81 (3%) p=0.50%
{mean, S1)

Family member with cough for >2 weeks 21 (34%) T4(34%) P=0.08*
Tamuly member with unintended weight loss for 2m 22 (56%) 14 (34%) p=0.0435%
Child received only formula 23 (38%) 15 d1%) p=0.14*
Parental educational level - none /primary compared % (20%) % (21%) P=0.96*
to secondary ftertiary

TQR, inferquartile range: m, mounths: #ranksum: *chi squarc: *t-test

PD-760-31 Treatment outcome of TB-HIV
positive and TB-HIV negative children in Lagos,
Nigeria

O Adejumo,’ O Daniel,? H Abdur-Razzaqg,?

J O Obasanya,* Ayo Awe,> E Jaiyesimi,® O Odusanya.’
'Community health and Primary Health Care, Lagos State
University Teaching Hospital, Lagos, 2Tuberculosis, World
Health Organization (WHO), Lagos, 3Lagos State TB and
Leprosy Control Programme, Lagos State Ministry of Health,
Lagos, *National TB and Leprosy Control Programme, Federal
Ministry of Health Nigeria, Abuja, °TB Control Programme,
WHO, Abuja, ® Reproductive Health, Center for Research for
Reproductive Health, Sagamu, Nigeria.

e-mail: oluadejumo75@gmail.com

Background: Tuberculosis (TB) has been reported to be
among the top ten causes of death among children
worldwide. The diagnosis of TB in children is difficult
because the symptoms are not specific and access to
specialized equipment for diagnosis is difficult especially
in resource poor country like Nigeria. Although the
principles of management of childhood TB are similar to
that of adults, treatment outcomes in children are rarely
evaluated at the end of treatment by most national TB
programmes in sub-Saharan Africa. Thus this study was
embarked upon to examine the treatment outcomes of
children diagnosed and treated for TB in Lagos State,
Nigeria
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Design/Methods: A retrospective review of programme
data submitted to the Lagos state TB and Leprosy control
programme by TB treatment centres in Lagos state
Nigeria. A data extraction form was used to collect data
on children treated for TB from January to December
2012. The duration of treatment was 6 months which
consist of a two month intensive phase and a four month
continuation phase. Rifampicin, Isoniazid and Pyrazin-
amide were given at the intensive phase while Rifampicin
and Isonizid were given at the continuation phase as
fixed dose combinations. Treatment outcomes were
categorized as treatment success, died, default, failure
and transferred out according to the national TB
guidelines. The Statistical Package for Social Sciences
(SPSS) version 19 was used for data analysis.

Results: A total of 535 TB cases of children aged 0-14
years were notified in Lagos State Nigeria in 2012. This
represents 6.3% (535/8455) of the total TB cases notified
for the state in 2012. The prevalence of TB/HIV co
infection was 29% which was higher than the national
average of 4.6%. The overall treatment success rate was
77.0%. The treatment success rate was 79.2% in TB/
HIV negative children compared with 73.4% in TB/HIV
positive children (P = 0.1268). Children less than one
year had a significantly lower treatment success (59.4%),
higher deaths (13.0%) and default (27.5%) compared
with children between 1-4 years and those between 5-
l4years (P < 0.001).

Conclusion: The number of childhood TB cases notified
by the Lagos State TB programme is low. The need to
intensify effort at improving notification and the treat-
ment outcomes in children especially those below the age
of one year in the State cannot be over emphasized.

PD-761-31 The Mbeya Advanced Pediatric TB
Centre: a partnership between Baylor
Tanzania, Mbeya Medical Research Centre
(MMRC) and Mbeya Referral Hospital (MRH)

J Bacha,” L Campbell,” B Kasambala,' L Mwita,’

C Mangu,? P Clowes,? K Ngo,* A Mandalakas.?
Pediatrics, Baylor College of Medicine Children’s Foundation
- Tanzania, Mbeya, 2NIMR-MMRC, National Institute of
Medical Research - Mbeya Medical Research Centre, Mbeya,
United Republic of Tanzania; 3Pediatrics - Retrovirology &
Global Health, Baylor College of Medicine, Houston, TX,
USA. e-mail: bacha@bcm.edu

Background: In March 2013, the Baylor Tanzania Center
of Excellence (COE) in Mbeya, MMRC and the Mbeya
Referral Hospital partnered to create a centre offering
comprehensive TB diagnostics including sputum work-
up, tuberculin skin testing (TST), fine needle aspiration
(FNA), and chest x-ray (CXR) interpretation for children
identified with presumptive TB. This abstract provides a
description of robust patient assessments, diagnostic
findings and treatment during the first 10 months of
program evaluation.

Design/Methods: Retrospective chart review at the COE
between March 2013 and December 2013. Baseline and
outcome data were captured using a standardized data
collection tool and unique data base. Data is summarized

by means and standard deviations for continuous
variables and by frequency and proportion for categor-
ical variables.

Results: Baseline data: 203 patients with presumptive TB
were referred. 47% female (95/203); age 0.3-19.7 years
(median 5.3yr). 61% (123/203) HIV-infected, 7% (14/
203) HIV-exposed, HIV-uninfected, and 32% (66/203)
HIV-negative. Of HIV-infected, 66% (82/124) were on
ART at time of referral. 26% (52/203) reported a known
TB contact. For HIV-infected presumptive TB, mean CD4
count 650 (3-4387, SD 640). Of all patients evaluated,
76% (155/203) had sputa (44% induced, 56% sponta-
neous), 96% (194/203) had TSTs, 8% (17/203) FNAs,
and only 51% (104/203) had CXRs due to mechanical
and logistical challenges. Outcome data: 78 of the 203
(38%) were diagnosed with TB disease and 95% (74/78)
initiated on TB therapy. 35% (27/78) were confirmed TB,
38% (38/78) probable TB, and 17% (13/78) possible TB.
10 patients were LTFU or died (4 of which had
bacteriologically-confirmed TB results). Of those diag-
nosed, 76% (59/78) had pulmonary TB, 10% (8/78)
lymph node TB, and 14% (11/78) extrapulmonary TB.
HIV-infected accounted for 59% (33/59) of PTB, 50% (4/
8) of LNTB and 73% (8/11) EPTB diagnosed. Table 1 lists
the results and performance of the TB diagnostic tests in
our patients. Median time from referral for TB diagnostics
to initiation of TB therapy was 3 days (range 0-98 days)
Conclusion: Advanced TB diagnosis is possible in our
resource-constrained setting, and successfully led to
increased TB case finding and prompt initiation of anti-
TB in children. However, our results show that despite
having access to state of the art diagnostics, positive test
results are still low, stressing the importance of clinical
TB diagnosis in children.

PD-762-31 High prevalence of abdominal
tuberculosis in children: experience from the
Indus TB control programme, Karachi, Pakistan
F Amanullah,’ F Khatoon,' A Malik,? S Hussain,’ U Qazi,’
S Shahid," L Samad,®* A Khan.? 'Pediatrics, The Indus
Hospital, Karachi, ?International Health, Interactive Research
and Development, Karachi, *Pediatric Surgery, The Indus
Hospital, Karachi, Pakistan.

e-mail: farhana.magbool@irdresearch.org

Background: In developing countries, as much as 40%
of the tuberculosis (TB) burden may occur in children of
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which 10 to 25% is extrapulmonary TB (EPTB).
Abdominal TB is known to be the 6% most common
type of EPTB. Our study objective was to assess the
presentation, course and outcomes of abdominal TB in
children at the Indus Hospital TB program.

Methods: We retrospectively reviewed medical records of
all children 0-14 years age who were treated for
abdominal TB at the Indus Hospital from March 2008
to March 2014

Results: The Indus Hospital TB program has registered
and treated 1346 children with TB disease from 2007to
date. EPTB comprises 45% (603/1346) of all cases.
Abdominal TB (27%) is the second most common cause
of EPTB after lymph node TB. It is a significant cause of
pediatric TB deaths, with 30% of mortality from all TB
cases occurring secondary to abdominal TB and its
complications. Abdominal TB occurs predominantly in
female children (62%).Detailed analysis of these children
with abdominal TB indicates that at presentation,
abdominal pain (n=120, 74%),weight loss (n=120,
74%), fever (n=114, 70%), and loss of appetite
(n=101, 62%) were the most commonly reported
symptoms.

Conclusion: Abdominal TB is a common cause of EPTB
in children in our program and is twice as common in
females who are more likely to present with marked
weight loss and severe disease. Difficulties with early
diagnosis, lack of intravenous first line TB drugs,
significant surgical morbidity and mortality in advanced
cases remain challenges.

PD-763-31 Characteristics and risk factors of
extrapulmonary tuberculosis in childrend from
low-burden country: EREMITA Study Group

B Santiago,' F Baquero-artigao,? MJ Mellado Peia,?

D Blazquez Gamero.? 'Laboratorio Inmunobiologia
Molecular, Hospital Universitario Gregorio Marafidn, Madrid,
2Servicio de Pediatria, Enfermedades Infecciosas y Patologia
Tropical, Hospital Universitario La Paz, Madrid, 3Servicio de
Inmunodeficiencias Primarias, Hospital Universitario 12 de
Octubre, Madrid, Spain. e-mail: bsantiagogarcia@gmail.com

Aims: To determine the prevalence, clinical characteris-
tics and risk factors of pediatric extrapulmonary
tuberculosis (EPTB) in children from a low burden
setting.

Design/Methods: A retrospective multicenter study in
children <18 years diagnosed with tuberculosis (TB)
between 2005 and 2013 was developed among 21
hospitals from Madrid region. Demographic and clinical
characteristics of EPTB cases were compared to pulmo-
nary TB (PTB) cases, as well as among different sites of
EPTB disease. Risk factors for EPTB were determined by
multivariate analysis

Results: Among 522 children diagnosed with TB disease,
97 (18.5%) were EPTB cases (median age 3.5 years [1.7—
11], 19.8% male). M. tuberculosis was identified in 63
EPTB children (65.6%) by culture (n=54) or PCR (n=9).
The most frequent site was lymphatic (n=39; 40.2%)
followed by CNS (n=23;23.7%), disseminated (n=22;
22.6%), osteoarticular (n=16;16.4%), abdominal

(n=7;7.2%), pericardial (n=2; 2%), genitourinary and
laringeal TB (n=1; 1%). Compared with PTB, EPTB was
more frequent in children born to foreign parents (80%
vs. 69.9%, p=0.05) and among immunocompromised
(13.4% vs. 3.8%, p<<0.0001). CNS TB was more
frequent among infants <2 years (p=0.006), whilst
osteoarticular TB was more common in children between
2 and § years (p=0.034). EPTB cases presented smaller
PPD induration compared to PTB cases, being <Smm in
16.5% of EPTB cases compared to 4.5% of PTB
(p<<0.0001). Besides, EPTB cases showed more compli-
cations (42.9% vs. 14.8%; p<0.0001), especially CNS
TB cases (68.2%, p<0.0001). Overall, drug resistant TB
was more frequent among EPTB cases compared to PTB
(p=0.009). Risk factors associated with EPTB were
immune suppression (OR 8.8[2.8-27.6]), drug resistance
(OR 2.6[1.2-5.5]) and parents’ immigrant status (OR
2.3[1.02-5.4]).

Conclusion: In our setting, EPTB is more common
among children born to foreign parents and immuno-
compromised children, and features a high rate of
complications and resistance to first-line drugs.

PD-764-31 Childhood TB: experience from the
largest private pediatric TB programme in
Pakistan

A Malik," F Amanullah,? F Khatoon,? R Hashmi,’

M Jaswal,? A Khan,' H Hussain.? 'International Health,
Interactive Research & Development, Karachi, 2TB Control,
The Indus Hospital, Karachi, Pakistan.

e-mail: amyn.malik@irdresearch.org

Background: WHO estimates that almost 0.5 million
children become infected with TB every year with a 6—
10% contribution towards all notified TB cases. In 2012
child TB (<15 year olds) comprised 10% of all reported
TB cases in Pakistan. This is likely a gross underestimate
of the true child TB burden, owing to poor access to
diagnostics and underreporting.

Design/Methods: We retrospectively reviewed medical
records of all children 0-14 years old who were
registered for TB treatment at the Indus Hospital from
2007 to March 2014.

Results: A total of 1346, 0-14 year olds children were
registered for treatment at the Indus Hospital Pediatric
TB program. Majority of the 0-14 year olds, 85% were
registered after 2010 with the highest number of cases
registered in 2012 (following implementation of active
case finding strategies). The M:F ratio is 0.56 (64%
children are female). Extra pulmonary TB accounted for
45% childhood TB, with lymph nodes being the
commonest site (46%) followed by abdominal TB
(27%). The treatment success rate was 80% overall
(PTB- 78.4% and EPTB-81%). The default rate was 15.8
overall and dropped from 23 to 13.9 from 2008 to 2013.
Conclusion: The Indus Hospital Pediatric TB program is
the largest private child TB program in Pakistan. Review
of programmatic data indicates a significant increase in
pediatric TB case detection as of 2012 when active case
finding strategies involving the private sector were
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implemented. Strong community linkages through health
care workers and awareness campaigns have resulted in
improved treatment outcomes.

PD-765-31 The peculiarities of bone and joint
TB (BJTB) confirmed by M.tuberculosis isolates
in pediatric patients

A Mushkin,"” Nata Solovieva,' E. Malyarova,’

V. Vatutina,” A. Inozemtseva,’ S. Mazokhina.’
TExtrapulmonary Tuberculosis, St. Petersburg Research
Institute of Phthisiopulmonology, St.Petersburg, Russian
Federation. e-mail: baclab@spbniif.ru

Background: Despite the relative rarity of the defeat of
BJTB is the most common extrapulmonary tuberculosis
in children.

Design/Methods: The peculiarities of BJTB destruction,
intrathoracic TB (ITTB) and resistance of Mtb to the
anti-TB drugs were compared.27 pediatric patients aged
from 2 till 16 yrs. were consistently operated due to BJTB
in the clinic of St. Petersburg Research Institute of
Phthisiopulmonology in 2009-2013. It was not patients
with primary immune insufficiency in this cohort.
Criteria for inclusion was confirmation of TB by isolates
of Mtb. Drug resistant (DR) of Mbt was determined by
method of absolute concentration on Lewenstein-Jensen
medium. BJTB included 6 osteitis, 9 arthritis and 12
spondylitis cases. CT signs of ITTB were absent in 7
children (2 osteitis, 2 arthritis and 3 spondylitis). 14 ones
had multi-groups intrathoracic lymph nodes TB, 6 more
patients had complicated ITTB forms, incl. poliserositis
(pleuritis, pericarditis), the bronchial and broncho-
pulmonary TB pleuritis, primary TB complex with
dissemination into the lung. All locations of BJTB were
accompanied by the paraossal/paraartucular/periverte-
bral abscesses. All children were operated with maximal
debridement of destroyed tissues and reconstruction by
bone plastics and instrumentation (in spondylitis cases).
Results: Mtb isolates were revealed in 26 cases from the
zone of operation and just in one case from the sputum.
The total level of the isolates’ DR was found in 82.8 % of
cases: S isolates had mono-DR; one had poli-DR to the 3
components (SHZ). The majority isolates (17/27 or
62.7%) had MDR, 16(94.1%) strains with resistance to
the 4 and more medicines and 1 with XDR. The same
time, 7 cases of BJTB without ITTB included 3/5 TB
cases caused by completely drug sensitive Mtb, 1/5
MonoDR and 3/17 MDR Mtb. From other side, 4/6
complicated ITTB cases were caused by MDR Mtb, 1 -
by poli-DR and just 1 — by sensitive MTB culture. After
surgery all patients are received the target anti-TB
chemotherapy based on the drug sensitivity data. The
recurrences of TB were found in two cases, both were
caused by MDR Mtb.

Conclusion: It was found that 20/27 patients (74.1%)
had generalized TB with ITTB, incl. 5(18.5%) compli-
cated intra thoracic processes; 17/27(62.7%) Mtb
isolates had MDR and just 5(18.5%) were completely
sensitive to the anti-TB medicines. It was not found
influence of DR to the forms (location) of BJTB.

PD-766-31 Evolution of the BCG lesion in
neonates and adults

M Van Rooyen,' K Luabeya,"” M Hatherill," M Tameris,’
G Saxon,? J Foster,? D Zehrung,? H Geldenhuys.” 'SATVI,
University of Cape Town, Worcester, South Africa; 2PATH,
Seattle, WA, USA. e-mail: m.vanrooyen@uct.ac.za

Background: BCG is routinely administered to newborns
in South Africa. There is also renewed interest in BCG re-
vaccination later in life. There are limited data describing
the evolution of the BCG lesion in adults and neonates.
Our objective was to describe progression of the injection
site lesion in HIV negative adults and HIV unexposed
neonates after BCG vaccination in a clinical trial.
Design/Methods: In a blinded study we vaccinated 30
adults and 66 newborns with standard dose intradermal
BCG (0.1 ml adults, 0.05 ml neonates) via investigational
Disposable Syringe Jet Injector or syringe and needle in a
ratio 1:1. Follow-up was for 3 months. The BCG lesion
was observed and measured with diary cards and follow
up visits at 1 month and 3 months post-vaccination.
Results: At 4 weeks post-vaccination mean erythema of
the BCG lesion in neonates was 1.8 mm (95% CI 1.5-2.1),
mean induration 0.3 mm (0.2-0.4), with no ulcers and 2%
of lesions with scarring. In adults, mean erythema was 2.2
mm (0.5-3.9), induration 0.3 mm (0-1.1), 48% with
ulcers and none with scarring. At 3 months, mean erythe-
ma in neonates was 0.4 mm (0.2-0.5), 0 mm induration, 5
(8 %) ulcer and 45 (69%) scar. In adults, no erythema or
induration was present, 3 (10%) ulcer and 27 (90%) scar.

Neonates Adults Neonates Adults
4 weeks 3 months
Erythema 1.8 mm 2.2 mm 0.4 mm 0 mm
(mean, CI) (95% CI  (0.5-3.9)  (0.2-0.5)
1.5-2.1)
Induration 0.3 mm 0.3 mm 0 mm 0 mm
(mean, CI) (0.2-0.4),  (0-1.1)
Ulcer formation
(n (%)) 0(0%) 14 (47%) 5 (8 %) 3 (10%)
Scarring (n (%)) 1(2%) 0(0%) 45(69%) 27 (90%)

Conclusion: BCG lesions consisted of overlapping early
erythema then induration, followed by ulcer formation
and scarring in neonates and adults. BCG lesions
appeared to evolve later in neonates and were smaller.
By 3 months post-vaccination the BCG lesion had
resolved in most adults, but was on-going in up to a
third of neonates.

PD-767-31 BCG associated lymphadenitis in the
country of Georgia

G Kuchukhidze," A Kasradze,' T Dolakidze,’

D Baliashvili," H Blumberg,? R Kempker.? '"Communicable
Diseases, National Center for Disease Control and Public
Health, Thilisi, Georgia; 2Department of Medicine, Emory
University School of Medicine, Atlanta, GA, USA.

e-mail: giokuchu@gmail.com

Background: Georgia is a high-burden multidrug resis-
tant (MDR) tuberculosis (TB) country. To help prevent
miliary TB and TB meningitis, BCG vaccine is adminis-
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tered to children after birth; estimated vaccine coverage
is 96%. After a switch to exclusive use of the Danish
1331 BCG strain, several cases of BCG-associated
lymphadenitis were reported to public health officials.
We sought to quantify the increase in cases of BCG
lymphadenitis, identify the relationship to the introduc-
tion of a new BCG vaccine strain, and to evaluate clinical
management of the cases.

Methods: A retrospective study design was utilized.
Pertinent data was abstracted from the medical charts of
all infants (<2 years) reported to the National TB
Program (NTP) and additional cases found through
inquiry at the largest children’s hospital in the country.
All cases of BCG lymphadenitis occurring from January
2012 through July 2013 were included. BCG-associated
lymphadenitis was defined clinically as a case of
ipsilateral axillary lymph node enlargement developing
within 2 years after vaccination. Treatment was at the
discretion of clinicians. During the study, the NTP
treatment guidelines did not include any mention of
BCG related adverse events including lymphadenitis.
Results: From 2007-2011, only 6 cases of BCG
lymphadenitis were reported to the Georgian NTP.
During our study period, we identified a total of 23 cases
of BCG associated lymphadenitis (20 suppurative, 3 non-
suppurative); 15 cases were reported to the Georgian
NTP and 8 diagnosed at the children’s hospital. The
Danish 1331 strain was used in all cases of lymphadenitis;
the cases received BCG at 8 different maternity hospitals.
The estimated incidence of BCG related lymphadenitis in
2012 was 1.3 per 1000 infants. The median time from
vaccination to presentation of lymphadenitis was 5
months. All 15 cases seen at the NTP were treated with
first-line anti-TB drugs including pyrazinamide and four
patients had adjunctive surgical excision performed
along with treatment. Of the 8 patients treated at the
children’s hospital, 6 received surgical excisions alone
and 2 were managed conservatively.

Conclusion: We found a substantial increase in the
known prevalence of BCG associated lymphadenitis after
a switch in BCG vaccine strain. Given the findings of this
report, management recommendations for BCG lymph-
adenitis were included in updated national Georgian
NTP pediatric TB guidelines; this should lead to more
appropriate treatment.

PD-768-31 Occurrence and treatment outcomes
of TB in an urban pediatric HIV clinic in
Kampala, Uganda

F Kanyike,' M Sekadde,? B Nsangi,’* A Kekitiinwa, 3
A Mandalakas.® 'Pediatrics, Baylor College of Medicine
Children’s Foundation Uganda, Kampala, ?Pediatrics,
National TB and Leprosy Program, Kampala, Uganda;
3Pediatrics, Baylor College of Medicine, Houston, TX, USA.
e-mail: bnsangi@baylor-uganda.org

Background: In 2012, children under 15 years accounted
for 2.5% of Uganda’s notified smear positive TB cases.
Under diagnosis and underreporting of pediatric TB
presumably contribute to rates that are far below the ex-
pected 15%. HIV is the leading risk factor for develop-

ment of TB; TB is the leading cause of mortality among
HIV infected patients. The magnitude and treatment
outcomes of TB among HIV infected Ugandan children
are unknown. We determined the occurrence and treat-
ment outcomes of TB in an urban pediatric HIV clinic.
Design/Methods: We reviewed medical records of all
HIV-infected children <15 years who attended the
Baylor-Uganda clinic between 1% October 2012 to 31
August 2013. Children diagnosed with TB were identi-
fied and treatment outcomes examined. Sputum was
collected by expectoration and lymph node aspirates and
biopsy were also done. Bacteriologically confirmed (BC)
TB was defined as smear or gene Xpert positive TB.
Clinically diagnosed (CD) TB was defined as TB that did
not fulfill the criteria for bacteriological confirmation
but was diagnosed by a clinician who made a decision to
initiate the patient on TB treatment. Extrapulmonary TB
(EPTB) was defined as BC or CD TB involving organs
other than the lungs. We determined TB occurrence,
treatment success rate (TSR), death rate, cure rate, and
loss to follow up rate using proportions.

Results: 80/3,964 (2%) HIV infected children were
newly diagnosed with TB in the review period; median
age was 4 years (IQR: 8.1).47/80 (58.8%) were female.
5/80 (6.3%) had BC TB; these children were all aged 5 —
15 years. 75/80 (93.8%) had CD TB.8/80 (10%) children
had EPTB. All children with BC TB were cured. 61/80
(76.3%) children had treatment success, 5/80 (6.3%)
were lost to follow up and 14/80 (17.5%) died.
Conclusion: Pediatric TB/HIV co-infection rate was
lower than the reported rate of 6% in Ugandan adults
living with HIV. Our TSR was equal to the national TSR
of 77% but the death rate was almost four fold higher
than the national death rate (4.7%). Our results highlight
the increased risk of mortality among TB-HIV co-
infected children and the urgent need to improve
treatment outcomes. Identification of factors associated
with increased mortality may inform interventions to
improve TB treatment outcomes.

PD-769-31 A baseline assessment of
tuberculosis outcomes and diagnostic practices
to inform development of a community-based
TB-HIV programme in central Malawi

R Flick,’? A Munthali,” K Simon,’3 C Buck,"* A Dimba,>
Y Lo," P Kazembe,'3 S Ahmed."* 'Baylor College of
Medicine Children’s Foundation Malawi, Lilongwe, Malawi;
2University of Colorado School of Medicine, Denver, CO,
3Pediatrics, Baylor College of Medicine, Houston, TX,
“Pediatrics, University of Colorado School of Medicine,
Denver, CO, USA; *Malawi National Tuberculosis Control
Programme, Lilongwe, Malawi.

e-mail: robbie.flick@gmail.com

Background: Baylor College of Medicine Children’s
Foundation Malawi has a well-established community
health worker program called Tingathe focused on
improving outcomes by strengthening the continuum of
care in the treatment and prevention of pediatric HIV. As
the immunocompromised and pediatric populations
served by the program are two of the highest risk groups
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for TB disease progression, Tingathe is developing a TB-
specific program to layer onto existing activities. To
inform the development of this TB module, a baseline
assessment of TB outcomes and diagnostic practices at
intervention sites was conducted.

Methods: Data from January 2011 through July 2013
from the National TB Control Programme (NTP) paper
registers at 11 public health facilities in Malawi’s central
region was aggregated, de-identified, and compiled into a
Microsoft Excel database. Demographics of caseload,
diagnostic practices, and treatment outcomes were
assessed by simple comparative analysis.

Results: Pediatric patients <15 yrs represented 8% (368/
4765) of total TB caseload. Children were significantly
less likely than adults to be diagnosed by sputum smear
(22% vs 79%, OR=.07, CI=.05-.09); when sputum was
obtained, pediatric patients were less likely to have
smear-positive disease (49% vs 61%, OR=.60, Cl=.39-
.94). As a result, cure rates — defined by smear conversion
— were 7% in children vs 30% in adults (OR=.17,
CI=.11-.27). A subgroup analysis of patients with final
outcomes at time of data collection was done (Table 1); of
299 pediatric patients in this cohort, 20 (7%) were cured
and 195 (65%) completed treatment; 23 (8%) died, 59
(20%) were lost to follow up, and 2 (<1%) transferred
out. Of 3416 adult patients in this cohort, 1018 (30%)
were cured and 1214 (36%) completed treatment; 401
(12%) died, 637 (19%) were lost to follow up, 48 (1%)
failed treatment, and 98 (3%) transferred out.
Conclusions: Children are under-represented in TB case
notifications at these facilities. They also have low rates
of bacteriologic diagnosis due to inadequate capacity for
obtaining sputum specimens. Adult and pediatric pa-
tients exhibit high rates of lost to follow up from TB
treatment. Based in part on these findings, the Tingathe
TB program will include intensified TB case finding in
HIV-infected children and adults, community-based TB/
HIV treatment support, and improved access to induced
sputum and GeneXpert for pediatric diagnosis. Program
outcomes relative to these findings will be shared.

PD-770-31 Mothers and caretakers
understanding and care-seeking practices for
paediatric tuberculosis in a rural district of
southern Mozambique

K Munguambe,’? C Mindu,' E Lopez Varela,'?

A Garcia-Basteiro,’* O Augusto,’ K Gondo,’ P Alonso, '3
J Sacarlal.™? 'Social Sciences, Manhica Health Research,
Maputo, 2Social Science, Eduardo Mondlane University,
Maputo, Mozambique; 2*CRESIB, Barcelona Centre For
International Health Research, Barcelona, Spain.

e-mail: carolina.mindu@manhica.net

Background Children contribute to 15-20% of the
global TB burden. Mozambique is among the 22

countries with the highest TB figures. However, figures
are not precise, partly due to a suboptimal notification
system. Caregivers and traditional healers recognition of
paediatric TB could contribute to improved detection
and treatment of paediatric TB cases. This study sought
to understand care-seeking practices for paediatric TB
and to link such practices to the local understanding of
signs and symptoms, aetiology, prevention, and treat-
ment of TB.

Methods A qualitative study nested in a prospective
study to determine the community-based incidence of
childhood TB in Manhi¢a was conductedfromOctober
2011 to October 2012. The incidence study recruited
children under 3 years of age, who were presumptive TB
cases. Diagnosis was throughchest X-Ray, tuberculin
skin test, gastric aspirate, and induced sputum. Qualita-
tive data was collected through in-depth and semi-
structured interviews with 21 caregiversand 37 tradi-
tional healers. Data was analysed bygrounded theory
using Nvivo-10.

Results Despite being at risk or showing signs suggestive
of TB(prolonged coughing, fever, weight loss and
breathing difficulties), very few caretakers (all of which
were TB patients themselves or had household TB
contacts) thoughtit could be TB.Mostbelieved that the
child was healthy; others suspected flu, HIV, asthma,
malaria, xilala(aform of malnutrition), and illness of the
moon (convulsions linked to the moon phases). Most
went to the hospital as a result of the incidence
studytracking system,but the majority had previously
sought traditional healers. Mostcaregivers of confirmed
TB cases remained unconvinced of the diagnosis because
TB is believed to affect adults who do not undergo
purification upon a death of a relative.Although diag-
nostic techniques, especially the induced sputum, are
perceived by caretakersas harmfulforchildren, theyare
tolerated.

Conclusion There is limited awareness about paediatric
TB, even among caregivers of presumptive TB cases.
Despite certain knowledge of transmission, the belief
that TB results from transgression of local norms
prevails. Misinterpretation of TB, coupled by the current
invasive diagnostic procedures, may discourage appro-
priate care-seeking.Community sensitization should em-
phasise messages about the reality, risks and consequenc-
es of paediatric TB. Traditional healers may constitute an
entry-point for case detection.
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24. COPD AND OUTCOMES POST-TB

PD-771-31 ACE2 deficiency promotes
pathological imbalance of MMPs/TIMPs
expression in the early stage of chronic
obstructive pulmonary disease

Y-H Hung," W-Y Hsieh,? J-S Hsieh,' FC Liu," C-L Wu,?
C-S Lin." "Biological Science and Technology, National Chiao
Tung University, Hsinchu, 2Internal Medicine, Division of
Chest Medicine, Mackay Memorial Hospital, Hsinchu,
Taiwan. Fax: (+886) 3-572 9288.

e-mail: lincs@mail.nctu.edu.tw

Background: Abnormal renin-angiotensin system (RAS)
function has been implicated in the pathogenesis of
fibrosis diseases, including chronic obstructive pulmo-
nary disease (COPD). However, RAS-related mechanism
of COPD development is still largely unclear. In this
study, angiotensin converting enzyme II (ACE2) knock-
out (KO) mice were used to investigate the role of ACE2,
an enzyme conversing Ang II into Ang-(1-7), in the
COPD development at early stage. Molecular mecha-
nism of the disease associated with ACE2 deficiency was
also investigated.

Design/Methods: Wild-type (WT; C57BL/6) and ACE2
KO mice were exposed to cigarette smoke four times per
day and 7 days per week to induce COPD. After 1,2 and
3 weeks of the smoke exposure, body weight and resting
respiratory rate (RRR) of the mice were measured and
the mice were sacrificed to collect lungs for further
biochemical, pathological and molecular examinations.
Results: Body weight and RRR of the mice was decreased
and increased with the increasing time of smoke
exposure. Both changes in ACE2 KO mice were more
severe in compared with those in WT mice. In the
pathological findings, infiltration of white blood cells,
alveolar damage and airway epithelial thickening in the
lung of ACE2 KO mice were significantly increased
compared with those in WT mice. The markedly
increases of pulmonary ACE, matrix metalloproteinase-
2 (MMP-2) and MMP-9 activity in ACE2 KO mice were
determined. Simultaneously, the pulmonary tissue inhib-
itor matrix metalloproteinase (TIMP-1) and TIMP-2
expression in ACE2 KO mice were markedly decreased.
Therefore, it can be proposed that imbalance expression
of MMPs/TIMPs is associated with the COPD develop-
ment at the early stage. In addition, the level of STAT-3
phosphorylation was obviously increased in the lung
isolated from ACE2 KO mice treated with smoke
exposure, but not WT mice. Such STAT-3 activation in
ACE2 KO mice can be attenuated by pulmonary Lenti-
ACE2, the recombined lentivirus that can overexpress
human ACE2 protein, delivery.

Conclusion: Loss of ACE2 would induce excessive
angiotensin II to stimulate more inflammatory responses
when the ACE KO mice challenged with the exposure of
cigarette smoke. In the mice, imbalance of MMP-2/
MMP-9 expression via at least STAT-3 activation was
proposed and elucidated. Our results imply that RAS
dysregulation plays a pivotal role in the development of

COPD. The role of novel ACE2/Ang-(1-7) axis in the
COPD pathogenesis remains to be explored.

PD-772-31 Scintigraphic parameters of patients
with pulmonary tuberculosis in chronin
obstructive pulmonary disease

T Ageeva,’ Anna Dubodelova,’ S Mishustin,?

E Mishustina,’ N Krivonogov.? 'Department of Internal
Disease Propedeutics, Siberian State Medical University,
Tomsk, 2Department of Phthisiopulmonology, Tomsk
Tuberculosis And Pulmonary Disease Medical Center, Tomsk,
3Laboratory of Radionuclide Research Methods, Institute of
Cardiology, Tomsk Research Center of RAMS, Tomsk, Russian
Federation. e-mail: ts.ageeva@gmail.com

Background: The research was designed to study
diagnostic capabilities of pulmoscintigraphy from the
viewpoint of the assessment of pulmonary microcircula-
tion and ventilation disorders in case of infiltrative
pulmonary tuberculosis (IPT) in COPD vs. COPD.
Design/Methods: 30 patients of both genders and the
verified diagnosis of IPT in Stage I-II COPD (n=10) and
COPD I-II COPD (n=20) underwent ventilation-perfu-
sion pulmoscintigraphy to study the ventilation-perfu-
sion ratio (V/Q), apex-base gradient of ventilation (U/L-
V) and perfusion (U/LQ) and alveolar-capillary perme-
ability (ACP). The scintigraphic studies were performed
by means of the Omega 500 gamma camera (Technicare,
USA-Germany). The subject of the research was an
examination of ACP in the right (RL) and left (LL) lungs
in the process of radiopharmaceutical derivation, static
conditions, during the 1st, 10th and 30th min after
99mTc DTPA inhalation.

Results: IPT in COPD was characterized with the
reduced apical-basal grade of perfusion in both the rig