The
International

Journal of Tuberculosis
and Lung Disease

ABSTRACT BOOK

39th World Conference

on Lung Health of the

International Union Against

Tuberculosis and Lung Disease (The Union)

PARIS - FRANCE
16-20 OCTOBER 2008



The fastest way to detect MDR

GenoType® MTBDRplus

.

The GenoType® MTBDRplus offers you the possibility to detect

HAIN

LIFESCIENCE
o the M. tuberculosis complex

¢ the resistance to Rifampicin by the detection of the most common
mutations in the rpoB gene

in cooperation with

¢ the resistance to Isoniazid by the detection of the most

common mutations in the katG and inhA genes F ‘ n D
directly from decontaminated smear positive patient samples -
and/or from liquid or solid primary culture. e A ST

for innovative new diagnostics

You need more information?
Come to see us at our booth today!

info@hain-lifescience.de | www.hain-lifescience.com



S1

The

International
Journal of Tuberculosis

and Lung Disease

SUPPLEMENT

VOLUME 12 NUMBER 11

PLENARY SESSIONS

SYMPOSIA

SATURDAY, 18 OCTOBER 2008

S2

S3

S3

S5

S6
S7

S8

S10

S11

S13

S13
S14

S16

S16

S17

New diagnostic strategies: impact on clinical
management

Chest radiography in the diagnosis of tuberculosis
and other lung diseases for clinical and
epidemiological purposes

HIV care and treatment: scale-up lessons for health
systems strengthening

The backbone of strengthening the district health system:

clinical mentoring

Do or die: MDR-TB and health systems strengthening
Strengthening health systems through TB programmes:
lessons learnt from the field

Patient and provider education: successful models for
strengthening TB programmes and public health
systems

Smoking and evidence for increased risk of tuberculosis,
invasive pneumococcal disease, bacterial pneumonia
and influenza

Immune reconstitution inflammatory syndrome and
tuberculosis

Vertical funding supporting horizontal development:
the global fund as a catalyst for change

Recent advances in TB drug development

Nutrition and TB: from molecular considerations to
population health interventions

Contact investigation in the households of active
tuberculosis patients: improving efficiency and yield
by identifying and eliminating barriers to effective
implementation

Partnerships in action: engaging all partners to
contribute to effective responses to the TB HIV

and MDR epidemics

What animals can teach humans about tuberculosis

SUNDAY, 19 OCTOBER 2008

S19
S20

S22

S22

S24

S24

S25

S26
S26

S28

Controversial topics in MDR-TB management

TB infection control: country experiences and health
systems response

The integration of food and nutritional support into the
care and treatment of PLWHA

TB-HIV community activism: key components of a health
systems response

The COPD epidemic: how should the health services
respond?

Laboratory scale-up for enhanced TB diagnosis

Health systems response for human resources: ensuring
the TB workforce is present, competent, supervised and
supported

A picture paints a thousand words: re-imaging tobacco
Monitoring and evaluating the response to the HIV/AIDS
epidemic at national and facility level in resource-poor
countries

Surveillance and information systems to monitor TB-HIV
programme activities in resource-limited settings

S29

S30

S31

S32

NOVEMBER 2008

Male circumcision a success story for HIV prevention.
Now what?

Strengthening health systems for pneumonia
management in children

Establishment of effective and responsive TB laboratory
diagnostic systems in high-burden countries

Engaging communities against TB and TB-HIV in

Latin America: a PAHO initiative

MONDAY, 20 OCTOBER 2008

S33

S34
S35

S36

S38

S39

S39
S41

42
S44

S46

546

S48

Delivering effective TB treatment to children:

the challenges

Promising HIV prevention interventions and strategies
Innovative approaches to increasing HIV prevention, care
and treatment among TB patients

TB in migrant populations: ensuring equitable and
effective access to TB diagnosis and care

Social equity and ethical care: critical determinants
of lung health

Successful models of community and partner
involvement in TB control

Tobacco in all its forms: bidi and shisha smoking
MDR- and XDR-TB: epidemiology, case finding,
treatment and assessing the impact of interventions
Improving access to quality TB diagnosis for the poor
Control of TB transmission in health care facilities:
reducing the global threat to lung health?
Implementing the three I's: scaling up intensified case
finding, isoniazid preventive therapy and infection
control for TB for people living with HIV

Do clinical trials influence programmatic issues in

TB control?

Implementation of TB-HIV laboratory quality assurance
systems

ABSTRACT PRESENTATIONS

SATURDAY, 18 OCTOBER 2008

S51

S55
S58
S63

S67

S71
S77
S88
S95
S102

S110

Thematic slide presentations (TS)
Progress in the diagnosis and treatment of tuberculosis

Poster discussion sessions (PC)

TB and HIV

TB in special populations

Drug resistance in TB: drug susceptibility testing/rapid
detection

Lung health and tobacco

Poster display sessions (PS)

Clinical trials and tuberculosis basic science:
bacteriology—|

TB diagnostics: microscopy/culture and rapid detection
methods

Asthma/practical approach to lung health (PAL)/other
Tuberculosis in high burden countries—|

Tuberculosis in special populations and institutions/
tuberculosis outbreaks and contact investigation
Policy and programme implementation:

DOTS expansion—|



ABSTRACT PRESENTATIONS (Continued)

SATURDAY, 18 OCTOBER 2008

S116
S123
S129

S135

Policy and programme implementation: other—I
TB-HIV programme linkages—I

Tuberculosis: society and poverty/advocacy and
human rights

Patient treatment adherence/management

SUNDAY, 19 OCTOBER 2008

S142

S146
S151
S154
S158

S163

S169
S177
S187
S197
S201
5209

S215
S222
5230

Thematic slide presentations (TS)
TB and HIV and special populations

Poster discussion sessions (PC)

TB diagnosis and control

Education and training of health care workers
Control of infection and DOTS

Drug-resistant TB epidemiology and treatment

Poster display sessions (PS)

Clinical trials and tuberculosis basic science:
bacteriology—II

Tuberculosis in high-burden countries—II
Tuberculosis in low-burden countries

Drug susceptibility testing and clinical tuberculosis
TB-HIV

Drug resistance/MDR-TB management—|

Policy and programme implementation:

DOTS expansion—II

Policy and programme implementation: other—I
Tobacco

Clinical research, treatment and care: other

MONDAY, 20 OCTOBER 2008

$238

S241

S245
S249
S253

S256

S263
S270
S279

S287
S295

S304
S311
S317

S325
S333

Thematic slide presentations (TS)
Epidemiology and programme evaluation

Poster discussion sessions (PC)
Patient and community initiatives to address TB
and HIV

TB diagnosis microscopy, culture and characterisation

TB transmission and special populations
TB and health services

Poster display sessions (PS)

Lung health: education and training/community
participation/other

Tuberculosis in high burden countries—IlI
Epidemiology: asthma and other

Policy and programme implementation:

DOTS expansion-lli

DOTS: public-private mix

Tuberculosis control in special populations and
institutions

Drug resistance/MDR-TB management-—II
TB-HIV programme linkages—II

Vaccines/drug development/clinical trials and

TB treatment/other

Policy and programme implementation: other -l

INDEX



The

International
Journal of Tuberculosis

and Lung Disease

The Official Journal of the International Union Against Tuberculosis and Lung Disease

Editors-in-Chief Tuberculosis

Nulda Beyers, University of Stellenbosch, Tygerberg, South Africa

Lung Disease Moira Chan-Yeung, University of Hong Kong, Hong Kong SAR, China

Associate Editors

NADIA AIT-KHALED (Algeria)

ISABELLA ANNESI-MAESANO (France)
HELEN AYLES (Zambia)

MARGARET BECKLAKE (Canada)
MAARTEN BOSMAN (The Netherlands)
KEN CASTRO (USA)

PATRICK CHAULK (USA)

CHEN-YUAN CHIANG (Taiwan)
HOOSEN COQVADIA (South Africa)
BOB COWIE (Canada)

PETER D O DAVIES (UK)

KEVIN M DE COCK (USA)

DONALD A ENARSON (Canada)
PIERRE ERNST (Canada)

MARCOS ESPINAL (Dominican Republic)
ANNE FANNING (Canada)

FERNANDO HOLGUIN (USA)
MICHAEL IADEMARCO (USA)
PETER KAZEMBE (Malawi)

SANG JAE KIM (Korea)
AFRANIO KRITSKI (Brazil)

WAH KIT LAM (Hong Kong)
KEIR LEWIS (UK)

CHONG-KIN LIAM (Malaysia)
DAVID MANNINO (USA)

GUY MARKS (Australia)

MARC MENDELSON (South Africa)
JOHN F MURRAY (USA)

MEGAN MURRAY (USA)

ALWYN MWINGA (Zambia)
MELANIE NEWPORT (UK)

ARIEL PABLOS-MENDEZ (Mexico)

MARY REICHLER (USA)
RENEE RIDZON (USA)

HANS L RIEDER (Switzerland)
| D RUSEN (Canada)
AKIHIRO SEITA (Egypt)

TOM SHINNICK (USA)

PETER SMITH (South Africa)
TIM STERLING (USA)

WAN CHENG TAN (Canada)
JEAN-FRANCOIS TESSIER (France)
SALLY THEOBALD (UK)
CHARLES THOEN (USA)
ARNAUD TREBUCQ (France)
MUKUND UPLEKAR (India)

MARIEKE VAN DER WERF (The Netherlands)

ARMAND VAN DEUN (Belgium)

VICTORINO FARGA (Chile)
STEPHEN GILLESPIE (UK)
LEONID HEIFETS (USA)

MADHUKAR PAI (Canada)
CHRISTIAN PERRONNE (France)
SHAMIM QAZI (Switzerland)

ANDREW VERNON (USA)
PAN-CHYR YANG (Taiwan)

Expert statistical review panel Christopher Dye (Switzerland), Carl Lombard (South Africa), Larry Moulton (USA),
Andrew Nunn (UK), Charalambos Sismanidis (UK), Brian Williams (Switzerland)
Ex-officio members (The Union) President of The Union, Michael Iseman (Emeritus, USA)

Manuscripts and correspondence
MANAGING EDITOR CLARE PIERARD
TECHNICAL EDITOR IRENE ROY
EDITORIAL ASSISTANT ~ AURELIE PLAISANT
EDITORIAL OFFICE  The International Union Against Tuberculosis and Lung Disease (The Union)
68 boulevard Saint Michel, 75006 Paris, France

Tel: (+33 1) 4432 03 60 Fax: (+331)43299083 e-mail: journal@iuatld.org website: v 1iatia ore

AIMS AND SCOPE. The International Journal of Tuberculosis and Lung Disease is the official journal of The Union.
The Journal’s main aim is the continuing education of physicians and other health personnel, and the dissemination
of the most up-to-date information in the field of tuberculosis and lung health. It publishes original articles and
commissioned reviews not only on the clinical and biological and epidemiological aspects, but also—and more
importantly—on community aspects: fundamental research and the elaboration, implementation and assessment of
field projects and action programmes for tuberculosis control and the promotion of lung health. The Journal welcomes
articles submitted on all aspects of lung health, including public health-related issues such as training programmes,
cost-benefit analysis, legislation, epidemiology, intervention studies and health systems research.

DISCLAIMER. Any opinions expressed or policies advocated do not necessarily reflect those of The Union.
SUBSCRIPTION INFORMATION. The International Journal of Tuberculosis and Lung Disease is published monthly by The
Union. Volume 12 (2008). Individual membership: 240€. Electronic membership: low- and low-middle-income countries
20€; high-middle and high-income countries 65€. Institutional subscriptions: 300€. All payments to: Membership
Services, The Union, 68 boulevard Saint Michel, 75006 Paris, France. e-mail: membership@iuatld.org. Sample copies
(libraries), Missing issues, Address changes: contact Membership Services.

INSTRUCTIONS TO AUTHORS. Instructions on the submission of manuscripts can be obtained from the Editorial Office
or the Union website www.iuatld.org.

ADVERTISING SALES. Contact Clare Pierard, The Union, at journal@iuatld.org.

EXCESS PAGE CHARGE. All articles over required length will be charged 100€ per excess page (see Instructions to authors).
FULL TEXT VERSION ONLINE. The full text version of the Journal is published online as of Volume 1, 1997. Free access
to back issues. Access for 2008 is free to Union members and subscribers. Address: www.iuatld.org (link) or www.
noentaconnect.con

INDEXING AND ABSTRACTING SERVICES. The Journal is indexed and/or abstracted in the following media: Index
Medicus, Medline, Medlars, Excerpta Medica/EMBASE, SciSearch®, Medical Documentation Service®, ISI Alerting
Services, Current Contents®/Clinical Medicine, the Science Citation Index®, and the SIIC databases.

ISSN 1027-3719  Copyright © The Union 2008. All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the prior permission of The Union.

@ This paper meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper)

DIRECTOR OF PUBLICATIONS  NILS E BILLO
MEMBERSHIP/SUBSCRIPTIONS ~ membership@iuatld.org


www.iuatld.org
http://www.ingentaconnect.com/content/iuatld/ijtld?




INT J TUBERC LUNG DIS 12(11):S1-S344
© 2008 The Union

39th Union World Conference on Lung Health
Paris, France, 16-20 October 2008

PLENARY SESSIONS

SATURDAY, 18 OCTOBER

Health systems and human resources:
contribution of the Global Fund to Fight AIDS,
TB and Malaria

R Atun. Global Fund to Fight AIDS, TB and Malaria.

Established in 2001, the Global Fund has quickly be-
come a major driving force in the global fight against
HIV, TB and malaria. As of June 2008, the Global
Fund has committed US$10.7 billion to support over
550 programs in 136 countries. Almost US$6 billion
have been disbursed, with distribution of 58 million
impregnated bed nets, access to high quality TB con-
trol for almost 4 million people and provision of ARVs
for 1.75 million people living with HIV. Improved
health is not just a consequence of development: it is
also a prerequisite. Supporting programs that address
the three diseases in ways that strengthen public, pri-
vate and community health systems is critical to
achieving this goal. In 2007, the Global Fund Board
reaffirmed the Fund's strategic approach of ‘investing
in activities to help health systems overcome con-
straints to the achievement of improved outcomes in
reducing the burden of HIV/AIDS, TB and malaria’,
and approved policies to broaden the scope of Global
Fund support to health system strengthening. To date,
an estimated 35% of Global Fund resources have
been used to strengthen health systems that have ben-
efited from direct funding of health systems compo-
nents, positive externalities of support provided to
disease targeted programs for the whole health sys-
tems, and reduction in the burden of major diseases—
which by reducing the workload for health workers
for TB, HIV and malaria releases the capacity to man-
age other conditions. The Global Fund has supported
the development of human resources in partner coun-
tries to strengthen health systems. To date, 6 million
health workers have been trained in Global Fund sup-
ported programs to address the lack of skilled health
workers and augment existing capacity. In some
countries, the Global Fund has helped fund recurrent
costs of worker salaries, ensuring predictable financ-
ing and thereby enhancing recruitment and retention
of the health workforce. By investing in health infra-
structure, new technologies and pharmaceuticals, the
Global Fund has supported country initiatives to cre-
ate favorable work environments for health staff. The

Global Fund recognizes the centrality of human re-
sources for health systems strengthening and will con-
tinue to support countries to address this major bot-
tleneck to achieve global targets for HIV, TB and
malaria control.

SUNDAY, 19 OCTOBER

Addressing HIV-TB and health systems
strengthening in the context of universal access

M R Dybul. US Office of the Global AIDS Coordinator,
Washington, DC, USA.

More than 25 million of the estimated 33 million people
living with HIV/AIDS live in resource-limited areas
characterized by weak and under-staffed health sys-
tems. HIV/AIDS places a growing strain on the already
limited capacity of health care systems and workers in
these countries. The challenges posed by the HIV/AIDS
pandemic are compounded by the struggle to acquire
the capacity, knowledge and skills to deliver preven-
tion, treatment and care to people infected with and
affected by HIV/AIDS. The link between HIV and TB
is a grave threat, but it also provides new opportuni-
ties. Over the past few years, massive investments in
international health programs represent a new era in
development, one characterized by partnerships. These
partnerships are enabling us, for the first time in his-
tory, to build the infrastructure we need to care for
chronic disease, and we must make sure that chronic
care infrastructure built for HIV is used to respond to
TB and other diseases. How this is executed will vary
significantly by country and needs to be adapted to re-
alities on the ground. Whatever the modality, it is im-
portant to delineate the critical responsibilities for
both TB and HIV programs in responding to the co-
epidemics. Barriers to collaborative HIV and TB ac-
tivities have too often resulted in inaction. This is un-
acceptable as governments and international partners
continue scale-up to universal access. Key interven-
tions include: support for policy reform to promote
task-shifting from physicians and nurses to commu-
nity health workers; development of information sys-
tems; human resources assessments; training support
for health workers, including community health
workers; retention strategies; and twinning partner-
ships. These health systems strengthening strategies
are critical tools for the expansion of HIV-TB activi-
ties such as TB screening of clients attending HIV ser-
vices, TB infection control and isoniazid preventive
therapy.
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NEW DIAGNOSTIC STRATEGIES:
IMPACT ON CLINICAL MANAGEMENT

What is entailed in the implementation of
LED fluorescent microscopy in
disease-endemic countries?

A Van Deun. Mycobacteriology Unit, Institute of Tropical
Medicine, Antwerp, Belgium. Fax: (+32) 32476333.
e—mail: avandeun@iuatld.org

LED fluorescence microscopy (FM) holds great prom-
ise for case detection in low-income settings because
of the far more suitable type of lamps (extremely long-
lived, no ultra-violet radiation, low power consump-
tion suitable for battery use). User non-acceptance has
been the main obstacle to decentralisation of FM in
the past, and this may now be resolved for at least one
of the commercialised modules using transmitted ex-
citation light. Its performance was comparable to mer-
cury vapour lamp (HBO) FM in Bangkok and Benin
reference laboratories. The same modules led to 20%
proportionally increased detection and enthusiastic,
continued use in Dar es Salaam health centres, where
HBO FM introduction had failed earlier. Besides the
considerably improved smear-positive TB detection,
FM offers further attractive advantages. Immersion oil,
xylene and thus damage to objectives can be avoided;
auramine dye has a uniform composition, contrary to
basic fuchsin (BF), and is thus more straightforward
in its use. At one tenth of the optimal BF concentra-
tion, it is cheaper to use. However, good decolourisa-
tion needs large amounts of acid alcohol, which may
cause logistic problems. Other questions need to be
answered before widespread introduction of FM in
low-income countries can be undertaken. Training
takes longer before experience in differentiating arte-
facts is acquired; internal quality control needs to be
more strict; the best background staining needs to be
determined for epi- versus transmitted fluorescence;
new guidelines for mass use need to be made, i.e., con-
cerning shelf life of auramine solution, confirmation
of doubtful positives, quantification scale for different
magnifications, and an appropriate rechecking system.

Rationale of using molecular methods in
diagnosing MDR- and XDR-TB cases and their
impact in disease control

T M Shinnick. Centers for Disease Control and Prevention,

Atlanta, Georgia, USA. Fax: (+1) 404 639 5484.
e-mail: tms1@cdc.gov

Conventional methods for isolation, identification, and
drug susceptibility testing of Mycobacterium tubercu-

losis bacteria are slow and technically difficult. It may
take 3 months or longer to obtain drug susceptibility
results. During this delay, patients may continue to be
infectious and may be on inappropriate regimens which
can amplify drug resistance. The impact of this delay
is greater for patients with MDR-TB and XDR-TB as
well as for persons co-infected with HIV and TB. In-
deed, there are many reports of HIV-TB patients dying
before the results of drug susceptibility tests became
available. A variety of rapid molecular methods have
been developed for the identification of strains resis-
tant to rifampin and isoniazid, such as molecular bea-
cons, DNA arrays, and line probe hybridization assays.
Two commercially available line probe assays have
been evaluated in high-resource and low-resource
settings; display excellent sensitivity, specificity, and
accuracy; and show great promise for detecting drug-
resistant M. tuberculosis bacteria directly from sputum
specimens within 1 to 2 days of specimen collection.
These assays will allow earlier laboratory confirma-
tion of TB and of drug-resistant TB, which should
lead to earlier initiation of appropriate treatment, bet-
ter patient care and outcomes, greater opportunities
to interrupt transmission, and improved public health
interventions.

TB diagnostic technologies: towards closing
the gaps
G Michel. Foundation for Innovative New Diagnostics (FIND),

Geneva, Switzerland. Fax: (+41) 22 710 0599.
e-mail: gerd.michel@finddiagnostics.org

Microscopy is still the backbone and benchmark of
laboratory diagnostics in TB, but it is well recognized
that better technical approaches are urgently needed
to overcome limitations in test sensitivity, time to re-
sult and ease of use. The ultimate alternative products
are expected to provide rapid testing in primary care
settings. To this end a number of opportunities are be-
ing followed up, ranging from identification of novel
biomarkers for various stages of disease to the devel-
opment of enabling technologies suited for implemen-
tation in the different sectors of the health care system
in developing countries, i.e., from the reference labo-
ratory down to the health post in rural areas where
the biggest gaps exist. It has become widely accepted
that resolution of open issues in TB diagnostics can
only be achieved by systematic and novel research ap-
proaches. Among these are the seroprofiling of the
whole M. tuberculosis proteome using antigen arrays,
discovery of marker molecules in sputum and urine
employing most advanced mass spectrometry, and the
development of biochemical labelling systems now
providing unprecedented sensitivity increase in point-
of-care immunoassays. Rapid molecular TB assays
are also in the advanced pipeline. The recent intro-
duction and WHO endorsement of technologies such
as liquid culture, rapid speciation and molecular DST
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demonstrate that our current approaches are effective
and already show their impact. However, it is also clear
that those achievements—all based on private-public-
partnerships—were only made possible by implement-
ing a strong industry-type quality and project manage-
ment system as an ultimate prerequisite for successful
product development. Using available, leading edge
tools in biomarker discovery, detection technology
and project management, we are now in a good posi-
tion to further narrow and even close current gaps in
TB diagnostics.

CHEST RADIOGRAPHY IN THE
DIAGNOSIS OF TUBERCULOSIS AND
OTHER LUNG DISEASES FOR CLINICAL
AND EPIDEMIOLOGICAL PURPOSES

Quality assurance of chest radiography

| Onozaki," K Okada,2 T Date.3 'Stop TB Department, World
Health Organization, Geneva, Switzerland; 2Research Institute
of Tuberculosis, Japan Anti-Tuberculosis Association, Tokyo,
Japan; 3Independent Consultant, Phnom Penh, Cambodia.
Fax: (+41) 22 791 4199. e-mail: onozakii@who.int

Chest radiography (X-ray) is very widely used in TB
screening and diagnosis in both clinical and study set-
tings. However, the quality of X-ray examinations is
often questionable, and most TB program managers
recognise the problem of quality as well as the inade-
quate capacity of X-ray diagnosis. However, because
X-ray facilities are usually provided through general
health services and chest X-ray is not given due impor-
tance in public sector TB services, few TB programmes
have tackled issues related to quality of X-rays. This
is in clear contrast with the decades of efforts to es-
tablish quality assurance system on laboratory services
for smear microscopy. However, with the implemen-
tation of the Stop TB strategy, which aims to provide
quality care to all TB patients—sputum smear-positive
as well as negative—chest X-ray examination is becom-
ing an essential early step in the TB diagnostic algor-
ism. As TB care provision expands through decentra-
lised and integrated services, assisting radiographers
and technicians working in small or medium-sized dis-
trict hospitals where resources are often limited has
become critical to optimise and improve diagnostic im-
aging. TB programmes have the potential to contrib-
ute to strengthening certain aspects of general health
service. The current situations will be reviewed in com-
parison with bacteriological examinations. Recent
attempts to improve the quality of X ray, including
training, quality assurance workbooks, and introduc-
tion of a scoring system, will be discussed. Utilisation
of a handbook being developed by TBCAP and intro-
duction of equipment such as auto processors and
digital systems will also be discussed in the session.

CRRS: a training course on recording
chest radiographs

R Dawson. University of Cape Town Lung Institute, Cape Town,
Cape Province, South Africa. e-mail: rdawson@uctgsh1.uct.ac.za

Objective: The interpretation of chest radiographs is
highly dependent on the reader. For more reliable re-
producible results in epidemiological surveys, the Chest
Radiograph Reading and Recording System (CRRS)
was developed.

Methods: The CRRS system incorporates a 3-day in-
tensive radiology training course with experts in the
radiology of tuberculosis and other lung, disease fol-
lowed by an end of course validation examination.
This provides the necessary training to read chest ra-
diographs in a systematically recordable fashion ac-
cording to the CRRS system.

Results: The course aims to train investigators to
produce high quality recordings of radiographs for ep-
idemiological surveys.The course also informs on the
best technical methods availiable to conduct radio-
graphic surveys in a wide range of settings.

HIV CARE AND TREATMENT:
SCALE-UP LESSONS FOR HEALTH
SYSTEMS STRENGTHENING

Task shifting to scale up ART

W Lambert,' | Louise,23 J Gregory,' B Samb,4 F Celetti,*

K Cullen.> 'Zanmi Lasante, Central Plateau, Haiti; 2Brigham
and Women’s Hospital, Boston, 3Harvard Medical School Center
for AIDS Research, Boston, Massachusetts, USA; 4World Health
Organization, Geneva, Switzerland; 5Partners In Health, Boston,
Massachusetts, USA. Fax: (+1) 617 432 5300.

e-mail: wlambert@pih.org

Background: In 2006, the World Health Organiza-
tion (WHO) reported a severe shortage of health care
workers in 36 sub-Saharan African countries and in
other non African countries. Task shifting has been
proven as one strategy to effectively scale up ART. In
concert with this effort, WHO commissioned a study
that aimed to determine the extent to which tasks tra-
ditionally performed by doctors and nurses were
shifted to non-doctor cadres to evaluate their clinical
outcomes and to determine the acceptability of this
model to staff and to people living with HIV. Two sister-
affiliates of Partners In Health, a non profit organiza-
tion, were involved in this study: Zanmi Lasante (ZL)
in Haiti and Inshuti Mu Buzima (IMB) in Rwanda.
Methods: A mixed of qualitative and quantitative
methods to perform a cross-sectional observational
study in five ZL sites in Haiti and two IMB sites in
Rwanda were used. A list of tasks performed in HIV
care developed by WHO was field-tested and adapted
during focus groups. A mapping exercise was con-
ducted in two clinics in rural Eastern Rwanda and
three in Central Haiti.
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Findings: Nurses performed 92% of the 139 HIV-
related clinical tasks at ZL. CHW contributed to over
half of those tasks. Non-clinician cadres identified
tasks that they would be willing to take on. At ZL,
12-month survival of patients ever started on ART was
reported as 90% and more. The programs showed
extremely low rates of default, at less than 5% at
24 months. Analysis of qualitative interviews revealed
that task-shifting was acceptable to staff and clients
at all sites.

Conclusion: Task-shifting exists as a successful model
for the scale-up of HIV care in Haiti and Rwanda
with good outcomes and low rates of default. Where
human resources for health are limited, task-shifting
from doctors to nurses and CHWs may be undertaken
as a strategy for rationally distributing human re-
sources and strengthening the overall health systems.

PPP for integrated laboratory
services strengthening
L Parsons, J Nkengasong. Centers for Disease Control and

Prevention, Atlanta, Georgia, USA. Fax: (+1) 404 718 1849.
e-mail: bxy8@cdc.gov

Background: The 15 focus countries supported
through the President’s Emergency Plan for AIDS Re-
lief (PEPFAR) are home to half of the world’s esti-
mated 33 million HIV-positive people and 90% of TB
patients co-infected with HIV. Because of the expand-
ing needs for quality laboratory services in the
severely affected countries, it is critical to establish ef-
fective public-private partnerships (PPP). These ar-
rangements greatly enhance local and international
capacity to deliver quality laboratory services through
a coordinated and standardized approach.

Issues: Successfully addressing the challenges faced in
strengthening laboratory services (Infrastructure;
Human resources; Training; Quality Management;
Supply Chain Management) requires the develop-
ment of national strategic plans for tiered laboratory
systems led by strong country leadership and imple-
mented by multiple partners. CDC/PEPFAR has pre-
pared guidance documents for national strategic
planning that provide a roadmap for establishing in-
tegrated laboratory networks. Engagement of the pri-
vate sector plays a critical role in supporting this en-
deavor.

Action steps: CDC/PEPFAR has moved forward in
establishing key PPPs that impact laboratory strength-
ening. PEPFAR and Becton, Dickinson (BD) have es-
tablished an $18 M (USD) partnership for work in
several countries to support laboratory strengthening
tailored to the individual country, including provision
of short- and long-term technical assistance. Also, a
country-specific PPP has been developed between the
Tanzania MOHSW, the Abbott Fund, CDC-Tanzania,
APHL and CUH2A. This partnership has already re-
sulted in significant modernization of two national

hospital laboratories with work continuing on up-
grading 23 regional laboratories throughout Tanzania.
Conclusions: Current activities have demonstrated that
well-coordinated partnerships, with clearly defined par-
ticipant roles greatly enhance successful implementa-
tion of complex laboratory strengthening projects.

‘THATs IT' integrated TB-HIV care: bridging
programmes, strengthening systems

M Uys,' K Weyer.2 'Foundation for Professional Development,
Randburg, Gauteng, 2Medical Research Council, Pretoria,

Gauteng, South Africa. Fax: (+27) 11 326 3232.
e-mail: margotu@foundation.co.za

The “That’s it’ project (short for TB, HIV, Aids, Treat-
ment, Support and Integrated Therapy) aims at ex-
panding the delivery of ART for TB patients in South
Africa using lessons learnt from a best-practice model
developed by the Medical Research Council and part-
ners in a rural TB hospital in KwaZulu-Natal. The in-
tegration of TB and HIV services, despite integration
at policy level, remains a challenge operationally at
facility level. TB services are rendered at primary care
outlets, and HIV services are provided more centrally
in South Africa. At least 60% of all TB patients are
co-infected with the HIV virus, which alters the
course of the disease. TB is often associated with the
terminal stages of HIV infection. Health systems are
challenged to scale up activities to ensure early diag-
nosis of TB, increase counseling and testing activities,
to implement regular TB screening for HIV positive
patients, to improve clinical care including preven-
tion, prophylaxis and treatment with anti-retrovirals
and improve systems relating to infection control.
The aim of the That’s it project is to identify and ad-
dress all these challenges in resource-limited settings
in four provinces in rural South Africa. The project’s
activities include laboratory, logistics, infrastructure,
HR and referral linkages as well as training. Through
the implementation of unique community outreach
programmes and positive branding, it aims to educate
communities and destigmatise the dual epidemic. De-
partmental TB programme indicators have shown
considerable improvement through this collaborative
support programme and ‘one-stop’ shop initiative.
Apart from targeting health services outlets the pro-
gramme targets schools, businesses, community orga-
nizations and family members.

A rising tide: strengthening the

HIV/AIDS supply chain benefits essential
health commodities

S Xueref,' D Jamieson,2 G Comstock.2 'SCMS, Geneve,
Switzerland; 2SCMS, Arlington, Virginia, USA.

Fax: (+1) 571 227 8601. e-mail: sxueref@pfscm.org

Objective: Created under PEPFAR, SCMS procures
essential medicines and supplies at affordable prices,
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helps strengthen and build reliable, secure and sus-
tainable supply chains, and fosters collaboration
among key stakeholders. Although dedicated to sup-
porting HIV/AIDS programs and services, achieve-
ments to date have had a positive effect on other pub-
lic health supply chains.

Results: SCMS strengthens existing systems to avoid
duplication. In Guyana, SCMS supports the Ministry
of Health managing the procurement and distribution
of all public sector and donated health commodities.
In Rwanda, SCMS works with the central medical
store (CAMERWA) that manages more than 800 es-
sential health products. In both cases, efforts to con-
solidate the HIV/AIDS supply chain have benefited
the full range of health products managed in these na-
tional structures and supported their sustainability.
SCMS helped improve processes and systems and
built staff capacity. Tangible results were reported, in-
cluding greater efficiency and speed in handling and
distribution of commodities, improved inventory con-
trol, and increased storage capacity. In Mozambique,
individual organizations previously procured and held
their own buffer stocks, creating inefficiency in the na-
tional system. The US Government consolidated pro-
curement of all ARVs purchased by PEPFAR through
SCMS. Increased collaboration fostered a centralized
system with national buffer stock, resulting in few to
no stockouts. The ARV program is now being ex-
panded to rapid test kits, OIs, STIs and other essential
drugs.

Conclusion: These examples illustrate how interven-
tion specific to HIV/AIDS can ‘raise all boats’ in health
systems. Further efforts must be made to leverage in-
terventions and share best practices and lessons
learned to benefit all health commodities.

THE BACKBONE OF STRENGTHENING
THE DISTRICT HEALTH SYSTEM:
CLINICAL MENTORING

Experience in clinical mentoring

R Flam, K Dugan. Columbia University, International Center
for AIDS Care and Treatment Program, New York, New York,
USA. Fax: (+1) 212 342 1824. e-mail: rf27@columbia.edu

In its traditional sense, clinical mentorship describes an
ongoing relationship between two providers, one se-
nior and one junior, and elaborates on both the inter-
personal as well as professional aspects of this rela-
tionship. The International Center for AIDS Care and
Treatment Programs (ICAP) has broadened this con-
cept into one that speaks to growth and transforma-
tion of not only individual providers, but also teams
of providers, as well as health care systems. This re-
conceptualized framework is called Clinical Systems
Mentorship (CSM); it focuses on enhancing quality of

care and building capacity in resource limited set-
tings. This presentation will discuss how implement-
ing CSM on the platform of HIV-TB care and treat-
ment activities can globally strengthen health systems
through skills transfer and attentive, focused follow-
up. The range of activities included in CSM with spe-
cial attention to development of the District Health
Team, will be described. Specific skill sets, and strate-
gies for their transfer and follow-up, as well as exam-
ples of CSM implementation and lessons learned, will
be presented.

Clinical mentoring in the Eastern Cape

C Mathews, "2 M Reyes,3 B Lalonde.2 'Department of
Medicine, University of California San Diego, San Diego,
California, USA; 2I-TECH, South Africa, Pretoria, South Africa;
3I-TECH, University of California San Francisco, San Francisco,
California, USA. e-mail: cmathews@ucsd.edu

I-TECH began a technical support and clinical men-
toring engagement with the Eastern Cape Province of
South Africa (SA) in 2004, prior to the public sector
antiretroviral therapy (ART) rollout. Few clinicians
in the public sector had experience managing patients
on ART. Following an initial phase of didactic train-
ing, it became clear that physicians at district hospi-
tals were in urgent need of advanced mentoring in
clinical decision making skills regarding management
of opportunistic infections and complicated immune
reconstitution syndromes, drug toxicities, and inter-
actions. We hypothesized that the early excessive
mortality after ART initiation reported in resource
poor countries could be in part attenuated by sup-
porting care providers at district hospitals. The effort
is two pronged: 1) to intensively mentor a few local
key clinicians to support long-term sustainability;
and 2) to provide less intensive on site clinical men-
toring at numerous care sites throughout the Province
supplemented by ongoing support via email and phone
consultations. Because clinical mentors travel through-
out the Province, they have a unique opportunity to
document system of care and infrastructure chal-
lenges that government may not be aware of. A num-
ber of mentoring and assessment tools have been devel-
oped including a growing clinical case library (http://
www.ucsditech.org/) suitable for small group and
individual trainings, a clinical decision making as-
sessment tool, a qualitative clinical site assessment
form, and a telemedicine program requiring no more
than internet access. The program evaluation model
emphasizes: 1) quantitative assessment of clinical
knowledge and decision making skills through men-
tee performance on structured clinical scenarios; and
2) qualitative assessment of health systems integrity
through multidimensional assessments by mentors.
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IMAI mentoring in India

P L Chan,' K Karthikeyan,' J S Stephen,2 L Ramakrishnan.3
"World Health Organization (India office), New Delhi, NCR
Delhi, 2St John’s Medical College, Bangalore, Karnataka,
3Solidarity and Action Against the HIV Infection in India
(SAATHI), Chennai, Tamil Nadu, India. Fax: (+91) 11 2338 2252.
e-mail: chanpl@searo.who.int

Issue: The WHO Integrated Management of Adults
and Adolescent Illness (IMAI) approach was pilot
tested in two high prevalence districts of Karur, Tamil
Nadu and Davangere, Karnataka. 159 doctors and
448 paramedical staff were trained with the IMAI ap-
proach. Post-training mentoring visits were made to
one-third of the total district healthcare facilities.
Description: The mentoring team comprised a senior
clinician, nurse or counselor and district administra-
tion officer. Individual, group and team mentoring oc-
curred at each visit focusing on core competencies to
improve provision of essential care for HIV. Team
mentoring consisted of facilitating problem solving
and finding local solutions, while the administrative
officer looked into other administrative and supply is-
sues. Short-term goals were assigned to the team to
complete for the next mentoring visit.

Lessons learned: A variety of technical and adminis-
trative issues limits the practice of knowledge and
skills leant during training. Mentoring visits reinforce
technical learnings, and support iterative improve-
ment of skills acquired. Use of the local district admin-
istrative officers as mentors improves the feedback to
programme managers while enabling on-site problem
solving. Examples of local troubleshooting include
ensuring availability of occupational safety equip-
ment, drugs and supplies.

Next steps: To ensure sustainability of mentoring, lo-
cal district clinicians will be trained to become men-
tors. Apart from mentoring visits, these mentors will be
conducting CMEs during the monthly review meeting
of health care providers in District Collectorate.

Clinical mentoring and TB-HIV in Zambia

N Kancheya,! R Musopole,! S Besa,! J Harris,!

B Tambatamba,2 S Reid.! 'TB-HIV Center For Infectious
Disease Research In Zambia, Lusaka, 2Lusaka Urban District
Health Management Team, Lusaka, Zambia.

Fax: (+260) 211 293766. e-mail: Nzali.kancheya@cidrz.org

Background: Zambia is undergoing rapid scale-up of
HIV care and treatment. From 2004 through early
2008, more than 156 000 adults and children initi-
ated HIV treatment. Zambia’s capital city, Lusaka, re-
ports over 16 000 TB patients annually, approximately
70% of whom are HIV-infected. Progress in integrat-
ing TB and HIV services have been made despite sig-
nificant health care worker shortages. Lusaka health
district has used task shifting, primarily with clinical
officers (non-physician clinicians) as one way to in-
crease access to HIV care and treatment, but this ap-

proach requires careful mentoring to ensure contin-
ued high quality patient care.

Objective: To set up a TB and HIV clinical mentoring
and evaluation system for clinical officers in Lusaka,
Zambia.

Methods: Two Lusaka health centers were selected
for intensive clinical mentoring in TB-HIV care. In
addition to a standard TB-HIV training package pro-
vided to all Lusaka health centers, these centers re-
ceived twice-weekly supportive supervision using one-
on-one mentoring, review of patient files, and clinical
staff meetings. In addition, clinicians were trained to
use TB diagnostic worksheets and TB referral froms
to standardize diagnostic work-ups and enhance com-
munication between TB and HIV care programs.
Results: Close mentoring resulted in standardization
of TB diagnosis and management. Program monitor-
ing through file review provided feedback on pro-
gram efficacy.

Lessons learned: Clinic staff turn-over required re-
training and mentoring of new staff. Frequent follow-
up to ensure that practices were followed was vital.
Clinical mentors were often diverted from mentoring
activities due to high demand to provide patient care.

DO OR DIE: MDR-TB AND HEALTH
SYSTEMS STRENGTHENING

Results from pilots of the new MDR-/XDR-TB
country assessment tool

G B Migliori," M D Richardson,2 G Sotgiu.3 "WHO
Collaborating Centre for TB, S. Maugeri Foundation, Tradate,
[taly; 2TB Program, PATH, Seattle, Washington, USA; 3Hygiene
and Preventive Medicine Institute, University of Sassari, Sassari,
[taly. Fax: (+39) 0331 829 402.

e-mail: giovannibattista.migliori@fsm.it

Background: MDR-/XDR-TB represent a global
threat to TB control. No standard tool is available to
help countries to develop national strategies to con-
trol MDR/XDR-TB and prepare GLC /GFATM ap-
plications to address drug resistance.

Methods: An MDR/XDR-TB country assessment
tool has been designed in collaboration with WHO/
Stop TB Partnership taking into account existing guid-
ance on the management of MDR-/XDR-TB (WHO
guidelines, GLC/GFATM application instructions).
The tool has been developed for evaluating capacity
to prevent, diagnose, and treat MDR-/XDR-TB, with
several purposes: 1) preparing national/sub-national
plans; 2) providing baseline information; 3) preparing
GLC/GFATM applications; 4) guiding requests for
technical assistance; and §) guiding donor investment
in MDR-/XDR-TB interventions. A weighted scoring
system is used to help quantify the gaps within each
area of TB control.
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Results: The tool has been created to help countries
answer questions related to their capacity to: 1) pre-
vent MDR-/XDR-TB through a strong DOTS pro-
gramme; 2) diagnose and treat people with drug-
resistant TB to identify gaps and fill them through an
adequate action plan. The tool uses the elements of
the Stop TB Strategy to collect data on potential con-
tributing factors to weaknesses identified, to prioritize
and tackle them. The tool has been pre-tested in
Ukraine and will be tested in Tanzania too.
Conclusions: A standardized assessment tool is
needed to support the global effort to prevent and
contain MDR-/XDR-TB and is useful at national/sub-
national levels to develop specific elements of an
MDR-/XDR-TB control strategy. The eventual goal is
to incorporate the tool into national TB programme
assessments.

Extremely drug-resistant TB in South Africa:
challenges facing health care workers
K Shean. Lung Infection and Immunity Unit, Cape Town, South

Africa. Fax: (+27) 86 6193784.
e-mail: karen.shean@gmail.com

Calls have been made for the enforced detention of
patients with extensively drug-resistant tuberculosis
(XDR-TB), leading to ethical and legal dilemmas. A
careful balance needs to be struck between commu-
nity rights and human rights of the individual patients,
taking constitutional rights such as dignity, equality
and freedom into account. Experts have also in-
formed the Department that a return to the use of ca-
preomycin and para-amino salicylic acid needs to be
done carefully, given that they are toxic. If patients
default on these drugs and the bacilli become resis-
tant, no other drugs would be available to treat pan-
resistant TB. This implies that it may be necessary to
hospitalize patients diagnosed with XDR-TB for a
period of 24 months. The Western Cape Province,
of South Africa, with TB incidence rates of 1000/
100 000, are amongst the highest in South Africa, and
register some 800 new multidrug-resistant (MDR-TB)
patients annually. HIV-TB co-infection rates are vari-
able but as high as 70% in some areas of Cape Town.
Between November 2006 and January 2008, 81 pa-
tients were notified with XDR-TB, including 2 chil-
dren. There are many challenges to be faced when
hospitalising XDR-TB patients for extended periods
of time not to mention those challenges faced when
patients refuse hospitalisation or abscond from the
facility.

STRENGTHENING HEALTH SYSTEMS
THROUGH TB PROGRAMMES: LESSONS
LEARNT FROM THE FIELD

Health system challenges to TB control: health
financing and the primary care systems

X Wei, 2 Q Sun,3 A Green,' J Walley.! Nuffield Centre,
University of Leeds, Leeds, UK; 2School of Public Health,
Shanghai Jiaotong University, Shanghai, 3Centre for Health
Management and Policy, Shandong University, Jinan, China.
Fax: (+44) 11 3343 6997. e-mail: xiaolin.wei@utoronto.ca

It is widely understood that TB control relies on the
entire health system. This presentation provides ex-
amples to illustrate how health system factors chal-
lenges TB care and how the health system approach
can benefit the interventions of TB services. China is
taken as an example because it is the No 2 high bur-
den country under profound social and health re-
forms. A number of health system issues are high-
lighted, including health financing, primary health
care, human resources and health sector reforms.
Original research evidence on TB case management,
decentralisation, financial incentives, rural-to-urban
migrants, and national TB policy evaluation will be
discussed in a health system framework. Research ev-
idence includes 1) how the privatisation and marketi-
sation reform of primary health care weakened China’s
primary health care system and affected patient access
and case management at community levels; 2) how the
revenue-driven operational style of public hospitals
and TB dispensaries financially limited migrant TB
patients’ access to TB care despite the free treatment
policy and hospital referral policies; and 3) why pro-
viding financial incentives to TB patients and provid-
ers did not improve the access to TB care. Recom-
mendations will be provided on how to take account
health system considerations in TB programme inter-
vention and research activities.

Co-presented with Qiang Sun.

Linking public hospitals with the TB control
system in China
L Wang, S Cheng, S Jlang, X Du, X Liu, F Huang. National

Center for TB control and prevention, China CDC, Beijing,
China. Fax: (+886) 10 8313 7006. e-mail: wanglx@chinatb.org

Settings: Currently the major PPM DOTS policy is
strengthening the reporting and referring TB cases/
suspects from general hospitals and tracing reported
TB cases/suspects by TB dispensaries based on the In-
ternet Based Communicable Diseases Reporting Sys-
tem (IBCDRS) launched in 2004.

Objective: To evaluate the implementation progress
and adding value of case finding of this PPM DOTS
policy in China.

Method: To analyse the data from monthly reports
reported from all TB dispensaries focus on collecting
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information of TB cases/suspects reported by general
hospitals, traced and verified TB cases/suspects by TB
dispensaries.

Results: As shown in the table, the number of TB
cases/suspects reported from general hospitals and
the arrival rates has been increased significantly year
by year. The case finding contribution of this policy
has been increased from 18.3% to 34%.
Conclusion: The collaboration between the general
hospital and TB dispensary through implementing this
policy is significant and obviously effective on in-
creasing case finding. However, the overall arrival
rate of TB cases/suspects is 76.8 %, which tell us that
there is potential to improve the reporting, referring
and tracing approaches for increasing case finding
and accessibility of DOTS service among the TB cases/
suspects detected in general hospitals.

Confirmed
Reported  Arrived TB active Confirmed
Active TB  SS+ TB TB cases/ cases/suspects TB cases SS+ TB cases
cases cases  suspects reported by and its and its
registered registered  from general contribution  contribution
inNTP  in NTP  general hospital to NTP’s to NTP’s
Year System  System hospital (%) CDR (%) CDR (%)

2004 791779 442241 464385 273 582 (58.9) 156 493 (19.7) 81038 (18.3
2005 948591 563871 681507 434 219 (63.7) 243 688 (25.7) 127 488 (22.6
2006 974678 548185 812806 575 898 (70.9) 325 426 (33.4) 160 154 (29.2
2007 1012355 537060 923 506 709 497 (76.8) 384 993 (38.0) 182 429 (34.0

Models of linking private providers with the TB
control system (PPM) in South Asian countries
A N Zafar Ullah, P C Barua,? J Newell," A Islam.3 "Nuffield
Centre for International Health & Development, Leeds, UK; 2The
National TB Control Programme (NTP), Dhaka, 3Bangladesh
Rural Advancement Committee (BRAC), Dhaka, Bangladesh.
Fax: (+44) 11 3343 6997. e-mail: hss1anuz@leeds.ac.uk

Background: Bangladesh is committed to engaging all
providers in TB control. The NTP, three NGOs and
the University of Leeds jointly developed a public-
private partnership (PPP) model to link Private Med-
ical Practitioners (PMPs) with urban TB control in
Bangladesh. The implementation of the PPP has been
on-going since 2003.

Aim: To develop and assess a PPP model for linking
PMPs to the National TB Control Programme (NTP).
Methods: Action research. Data were collected from
4 sites in Dhaka, 3 in Chittagong and 2 in Sylhet.
Results: Systematic implementation has led to effec-
tive involvement of PMPs, achieving increased case de-
tection. In the study areas, case finding has almost dou-
bled: the treatment success rate has exceeded 90%.
Conclusions: There is considerable potential for de-
veloping partnerships between the NTP and PMPs in
confronting challenges of TB care in Bangladesh.

PATIENT AND PROVIDER EDUCATION:
SUCCESSFUL MODELS FOR
STRENGTHENING TB PROGRAMMES
AND PUBLIC HEALTH SYSTEMS

Contact tracing training in the South Pacific

J O’Connor, C Tryon. Secretariat of the Pacific Community,
Noumea, New Caledonia. e-mail: JanetO@spc.int

Pacific islands discussed in this presentation refer to
20 Pacific island countries and territories (PICT) with
a total population of just over 3 million people. The
overall TB rate increased from 49 to 53 per 100 000
population between 2000 and 2006 with TB rates vary-
ing widely between countries from less than 10 per
100000 in Cook Islands (~15000 pop) to 400 per
100000 in Kiribati (~93 000 pop). More than 30% of
TB cases are found in the age group 0-24 years sug-
gesting ongoing active transmission in the community.
PICTs endorsed and implemented DOTS strategy in
2000 and achieved over 85% treatment success rate
and 70% case detection rate in 2005. Despite good
performance, active transmission of the disease con-
tinues to increase. To date, no formal contact investi-
gation has been performed in any country and there
are no standard treatment protocols on INH prophy-
laxis. Given the increasing incidence of TB in children
in the island communities and the lack of a standard-
ized approach to contact investigation, a well designed
approach was recommended beyond DOTS in selected
countries where DOTS programs are well established
and where resources are available. In October 2007, a
pilot training course was conducted to teach contact
investigation skills to participants from 10 Pacific is-
land countries. Participants who attended the course
helped establish guidelines and recommendations for
the region. Course evaluations indicated participants
gained knowledge and skills that could help them im-
plement contact investigation. This course could be
taught in other resource limited regions to implement
contact investigation.

Integration of HIV and TB services and

training tools: practical applications from
South Africa (iTEACH)

K L Dong,'2 Z Thabethe," K Paulson,' L Thabethe,’

L Zondi,! D Sithole,! R Hurtado,2 D Wilson.3 'Integration
of TB in Education & Care for HIV/AIDS (iTEACH),
Pietermartizburg, KZN, South Africa; 2Massachusetts General
Hospital; Harvard Medical School, Boston, Massachusetts, USA;
3Edendale Hospital, Pietermartizburg, KZN, South Africa.

Fax: (+27) 33 395 4523. e-mail: woodil.iteach@gmail.com

The South African (SA) province of KZN has one of
the highest rates of HIV-TB co-infection worldwide. In
May 2004, SA began providing antiretroviral (ARV)
therapy within the public sector, in parallel to an ex-
isting National TB Programme with historically low



Symposium abstracts, Saturday, 18 October S9

TB treatment success rates. In 2005, the Integration
of TB in Education and Care for HIV/AIDS iTEACH)
Programme was launched at a government hospital in
KZN to identify barriers to effective HIV and TB ser-
vices and to develop interventions to expand antiretro-
viral (ARV) access and improved TB outcomes. Iden-
tified challenges included limited knowledge of TB
guidelines amongst doctors, low TB bacteriologic cov-
erage (35%), slow turnaround times (5d) for TB spu-
tum smears, HIV counselors without TB training and
low rates of inpatient HIV testing. Additionally, there
was no inpatient ARV programme or referral system
to the outpatient ARV clinic despite =50% of medical
patient having AIDS defining illnesses. In April 2007,
iTEACH introduced the ‘TB Warrior Programme’,
using 2 former HIV lay counselors to work directly
with the medical housestaff, lab and patients. Every
day the warriors obtain a list of TB suspects from doc-
tors, hand carry sputum specimens to the lab, retrieve
lab results and deliver them back to the bedside. They
provide patient TB education, HIV counselling and
testing (VCT) to all TB suspects and assist in tracing
of patients post-discharge whose culture results con-
firm MDR or XDR-TB. Since introducing the pro-
gramme, turnaround time for TB smear results has de-
creased from § days to half a day, and bacteriological
coverage has increased from ~35% to >90%. In July
2007 the ‘Inpatient ARV Warrior Programme’ was in-
troduced to fast-tracks ARV initiation for inpatients
with advanced AIDS who would not live to access
drugs through the existing outpatient ARV program.
To date, 137 patients have been screened; 98 patients
have started ARVs (mean CD4 47), with average mor-
tality rate of 37%.

Developing patient education materials
for MDR-/XDR-TB patients in Tugela Ferry,
South Africa

J Creswell. Consultant, New York, New York, USA.
e-mail: jacob.creswell@gmail.com.

Background: As part of a community-based MDR-
TB treatment program in Tugela Ferry, South Africa a
needs assessment determined that education materials
were needed to assist with a number of patient man-
agement related issues including general MDR-TB
knowledge, drug regimens, DOT, and follow-up lab-
oratory exams. Rather than create new MDR-TB pa-
tient education materials, project officers decided to
adapt existing materials that were developed in Peru
for patient education purposes.

Methods: A systematic process was used to create the
new materials including a needs assessment, test ex-
isting messages and images, validate changes made to
the materials, and field test the final products. Changes
included language, different messages depending on
program conditions, image selection in some cases.

Results: A patient education flipbook was produced
with limited resources that was understood and widely
accepted by MDR-TB patients in South Africa by adapt-
ing existing materials. Additional materials with HIV-
TB messages are also contemplated.

Conclusions: With limited resources, patient education
material can be adapted to a wide variety of MDR-TB
settings to better inform patients on different aspects
of MDR-TB treatment and management. Using a sys-
tematic process to adapt materials is essential to en-
sure acceptance of such projects.

Effective distance-based learning activities to
improve TB and HIV training in Nambia

L J Brandt, K Husselman, D Berger, J Egan, V Soja.
International Training and Education Center on HIV, Windhoek,

Namibia. Fax: (+264) 61310216.
e-mail: laura@itech-namibia.org

Background: One of the key challenges facing HIV
and TB programs in Namibia is ensuring that in-service
training reaches all health care workers, even those
located in remote facilities. The vast geographical dis-
tances and limited number of HIV specialists in the
country mean that standard workshop-style or on-
location training is expensive and/or impractical.
Intervention: Digital Video Conferencing (DVC) and
Internet Based Clinical Seminars are live, interactive
training tools that bridge time and distance, and re-
duce costs of training. International Training and Ed-
ucation Center on HIV (I-TECH)-Namibia, working
with the Ministry of Health and Social Services and the
US Center for Disease Control and Prevention launched
a DVC program in 2006. It currently links health
workers in 11 sites in 9 of the 13 regions of Namibia.
A ‘bridge’ allows simultaneous connection of up to 12
sites, enabling participants from different parts of the
country to share their experiences and insights with
each other. In 2007, 97 sessions were held with 4086
participants. Sessions included clinical case confer-
ences, dissemination of National TB and HIV manage-
ment guidelines, PowerPoint presentations on relevant
topics, supportive supervision of clinical staff, and
video viewings with discussions during the annual HIV
DVC film festival. Internet Based Clinical Seminars are
broadcast from I-TECH headquarters at the Univer-
sity of Washington in Seattle. They allow HIV and TB
experts to present simultaneously to clinicians in 19
countries in Africa, the Caribbean and India twice per
month. The technology allows participants in remote
sites to hear live lectures and to utilise a computer key-
board to ask real-time questions and make comments.
Namibian clinicians generally gather at one site in or-
der to participate as a single group thus enhancing
learning.

Conclusion: Distance learning tools can effectively
support TB and HIV training for health care workers.
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Speaking books reaching audiences in new
ways with critical HIV and TB messages
Z Wilson. South African Depression and Anxiety Group,

Johannesburg, South Africa. Fax: (+27) 011 884 7074.
e-mail: zane1@hargray.com

Aim: To reach low literacy audience with vital TB
messages. A major challenge facing health programs is
effective consumer education. Low levels of literacy
drastically reduce the effectiveness of health educa-
tional material. Furthermore, skilled trainers are ex-
pensive and scarce in developing countries
Design/Methods: SADAG, a non-governmental or-
ganisation dedicated to increasing the awareness of
mental health issues, created a new educational tool
to reach illiterate vulnerable groups, in the form of a
‘speaking book’. These hard backed books feature a
sound track read by local celebrities, in the local lan-
guage, on many relevant health topics. Each ‘speak-
ing book’ consists of 16 illustrated pages supported
by understandable text. Each page has a correspond-
ing push button that triggers a sound track of the text,
so the information will be seen, read and heard for
better comprehension. 7000 copies™® of the TB speak-
ing Books were distributed in rural SA in 2006/7.
Health Care Workers, DOTS volunteers, or Home
Based Care Workers shared them with at-risk members
of the community. According to research each ‘speak-
ing book’ was seen and heard by an average of 27
people: family members, church groups and schools,
at shopping malls, clinics, and hairdressers.

Results: Good uptake and comprehension, appreci-
ated by funders (MoH and pharmaceutical).
Conclusion: The next TB project by a pharmaceuti-
cal company is a book for youth, designed to make
them aware of TB and able to help their parents with
diagnosis, access to treatment and adherence in rural
South Africa.

*Two books on TB were created. A general book describing TB
and its treatment and encouraging adherence to treatment, Living
Free of TB (Ministry of Health) and a specific book about the
DOTS program in South Africa, TB Can be Cured (pharmaceutical
company).

SMOKING AND EVIDENCE FOR
INCREASED RISK OF TUBERCULOSIS,
INVASIVE PNEUMOCOCCAL DISEASE,
BACTERIAL PNEUMONIA

AND INFLUENZA

Smoking and the risk of community-acquired
pneumonia in persons with HIV infection
C Feldman. Department of Medicine, University of the

Witwatersrand, Johannesburg, South Africa.
Fax: (+27) 11 488 4675. e-mail: Charles.Feldman@wits.ac.za

Community-acquired pneumonia is a common respi-
ratory complication in persons who are HIV-infected.

While opportunistic infections, such as Prneumocystis
jirovecii pneumonia, have decreased considerably in
countries such as the United States with the use of
co-trimoxazole prophylaxis and since the introduc-
tion of highly active antiretroviral therapy (HAART),
community-acquired pneumonia has now become the
commonest respiratory infection in HIV-infected per-
sons in that country. In sub-Saharan Africa, community-
acquired pneumonia is second only to tuberculosis as
the commonest respiratory infection in HIV-infected
persons. Several studies have indicated that a high
prevalence of pneumonia continues despite the intro-
duction of HAART. There is considerable emerging
evidence that smoking is one of the major risk factors.
Smoking more than doubles the risk of pneumonia in
HIV-infected persons, and this risk is evident at all
levels of the CD4 cell count. The mechanisms by which
smoking increases the risk of pneumonia are almost
certainly multifactorial. Smoking has a number of
harmful effects on the immune system, including the
impairment of alveolar macrophage phagocytic func-
tion, a major host defence against pneumonia. In HIV-
infected patients cigarette smoking attenuates the im-
munological and virological response to HAART by
up to 40%. A comprehensive smoking cessation strat-
egy is an essential component of the overall care of
HIV-infected persons.

Smoking and mortality in India

P Jha, V Gajalakshmi, P C Gupta, N Dhingra, R Kumar,
D N Sinha, R P Dikshit, J Boreham, R Peto. Centre for
Global Health Research, St. Michael’s Hospital, Toronto,
Ontario, Canada. Fax: (+1) 416 864 5256.

e-mail: Prabhat.Jha@UToronto.Ca

Background: The effects of smoking on mortality
from tuberculosis and from other diseases in India as
a whole have not been assessed reliably.

Methods: In a nationally representative sample of 1.1
million homes, we compared prevalences of smoking
among 33 000 deceased women and 41 000 deceased
men (case subjects) to 35 000 living women and 43 000
living men (unmatched control subjects). The smoker
versus nonsmoker mortality risk ratios were adjusted
for age, education and alcohol use.

Results: About 5% of control women and 37% of
control men between the ages of 30 and 69 years were
smokers. In this age group, smokers had a substan-
tially higher rate of death from any medical cause than
did nonsmokers (female risk ratio, 2.0; 99% confidence
interval [CI], 1.8-2.3; male risk ratio, 1.7; 99%CI 1.6—
1.8). Daily smoking of even a few bidis or cigarettes
was associated with increased mortality. Excess deaths
among smokers were chiefly from tuberculosis (fe-
male risk ratio, 3.0; 99%CI 2.47-3; male risk ratio,
2.3;99% CI 2.1-2.6) and from respiratory, vascular,
or neoplastic disease. The leading cause of smoking
death was from tuberculosis in rural areas and was
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heart disease (chiefly acute heart attack) in urban areas.
Smoking was associated with a reduction in median
survivals after the age of 30 years of 6 years for men
who smoked bidis, 8 years for women who smoked
bidis and 10 years for men who smoked cigarettes.
Smoking is causing about 1 in 20 of all female and 1 in
5 of all male deaths between the ages of 30 to 69 years,
and smoking will cause about 920 000 deaths in India
in 2010 of which about 70% (90 000 female, 580 000
male) will be between the ages of 30 to 69 years. Be-
cause of population growth, the absolute numbers of
deaths at these ages are rising by about 3% per year.
Conclusion: Smoking will cause about 1 million deaths
in India in the 2010s.

Biology and mechanisms for tobacco-
attributable respiratory diseases,

including TB, bacterial pneumonia and

other respiratory diseases

M Eisner. Department of Medicine, University of California San

Francisco, San Francisco, California, USA.
Fax: (+1) 415 476 5712. e-mail: Mark.Eisner@ucsf.edu

Smoking increases the risk of bacterial pneumonia,
influenza infection, Among persons with chronic ob-
structive pulmonary disease (COPD), smoking also in-
creases the risk of acute repiratory infection. Ciga-
rette smoking increases the risk of acute infection by
several possible mechanisms. Smoking may impair
mucociliary clearance, which is a primary defense mech-
anism against infection. It may also improve bacterial
adherence to respiratory epithelial cells, resulting in
bacterial colonization and subsequent infection. Smok-
ing may produce decreased T-cell function, as mani-
fested by decreased proliferation to T-cell mitogens.
Polarization of T-cell function from a TH-1 to TH-2
response may also impair host defense against acute
infection. Smoking may also have negative impacts on
B-lymphocyte function, leading to decreased immuno-
globulin production. In sum, smoking increases the
risk of infection via its adverse effects on airway struc-
ture and function and the host immunological response
to infection.

Responding to evidence: current global efforts
to raise awareness and limit active and passive
exposure to cigarette smoke

M McKenna. Office on Smoking and Health, Atlanta, Georgia,
USA. Fax: (+1) 770 488 5767. e-mail: mmckenna@cdc.gov

Aim: The growing evidence linking the use of com-
bustible tobacco products, particularly cigarettes, to
active tuberculosis highlights the opportunities for
professionals involved in tuberculosis prevention and
control to link their efforts with colleagues involved
in tobacco control to mitigate the suffering exacted
by these interwoven epidemics. This presentation will
review national and international tobacco control ef-

forts to familiarize the audience with the evidence-
based components of these programs, and introduce a
variety of public and private initiatives designed to
limit the use of and exposure to tobacco products,
particularly cigarettes.

Background: The current and future burden of dis-
ease and suffering that will be exacted by the growing
epidemic of tobacco use across the globe, including
exacerbation of the existing tuberculosis problem, is
staggering. In the face of this public health threat
WHO adopted the Framework Convention on To-
bacco Control (FCTC), the first public health treaty,
in 2003. The treaty primarily addresses the legal and
policy intervention components of a comprehensive
tobacco control program (e.g., taxes, advertising and
public smoking bans, product content regulation).
However, other components of successful public health
programs for tobacco include community engagement
and organization, public education and counter-
marketing campaigns, cessation services, and surveil-
lance and evaluation efforts. New initiatives such as
the Bloomberg Initiative on Global Tobacco Control
are designed to catalyze governmental and civil soci-
ety efforts to address the full range of tobacco control
efforts.

Conclusion: There are many synergistic opportunities
for tuberculosis and tobacco control and prevention
efforts to mitigate the scourge of these interrelated
public health problems.

IMMUNE RECONSTITUTION
INFLAMMATORY SYNDROME
AND TUBERCULOSIS

Clinical diagnosis and management of TB-IRIS

G Meintjes, 2 G Maartens,3 D J Pepper,'2 M X Rangaka,’
K Rebe,2 R J Wilkinson.!45 1IDMM, University of Cape Town,
Cape Town, 2GF Jooste Hospital, Cape Town, 3Division of
Clinical Pharmacology, University of Cape Town, Cape Town,
South Africa; 4National Institute for Medical Research, London,
SDivision of Medicine, Imperial College, London, UK.

Fax: (+27) 21 692 0289. e-mail: graemein@mweb.co.za

Tuberculosis immune reconstitution inflammatory syn-
drome (TB-IRIS) is emerging as a frequent early com-
plication of antiretroviral therapy (ART), especially in
countries with a high burden of TB-HIV co-infection.
Two forms occur: ‘unmasking’ and ‘paradoxical’ TB-
IRIS. This presentation will focus on the paradoxical
form. This occurs in patients diagnosed with TB prior
to ART, who are typically improving on TB treatment
and then after starting ART develop new, worsening
or recurrent symptoms, signs and/or radiological man-
ifestations of TB.

Common manifestations are recurrent TB symp-
toms, fever, lymph node enlargement, worsening radio-
graphic pulmonary infiltrates, granulomatous hepatitis
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and tuberculous abscesses. Neurological manifesta-
tions, such as meningitis and enlarging tuberculomata,
carry the highest risk for mortality and disability.

Because there is no diagnostic test that confirms
the diagnosis of paradoxical TB-IRIS it remains a di-
agnosis of exclusion. Case definitions to assist with
diagnosis and allow for comparability of research find-
ings are necessary. Consensus definitions appropriate
for use in resource limited settings that were formulated
at an international meeting of researchers will be pre-
sented. Important differential diagnoses to consider
include multidrug resistant TB, an additional oppor-
tunistic infection or malignancy and drug reactions.

Approaches to treatment have included: anti-
inflammatory treatments and drainage procedures (such
as aspiration of tuberculous abscesses). There are an-
ecdotal reports of clinical improvement on cortico-
steroid therapy. No randomized controlled data re-
garding steroid therapy has yet been published, but a
trial is currently underway in South Africa. Before
treating with steroids it is important to consider their
immunosuppressive side effects (such as herpes virus
reactivations). Furthermore given that MDR-TB is a
frequent differential diagnosis, steroids should be
used with caution until this is excluded.

The immunopathogenesis of TB-IRIS

G Meintjes, 2 K A Wilkinson,'2 M X Rangaka,’

K H Skolimowska, 3 K van Veen,' M Abrahams,4R Seldon, !
D J Pepper,’2 K Rebe,2 G van Cutsem,> G Maartens, .6

R J Wilkinson..2:3 TInstitute of Infectious Diseases and
Molecular Medicine, University of Cape Town, Observatory,
South Africa; 2National Institute for Medical Research, London,
3Imperial College London, London, UK; 4Provincial
Administration of the Western Cape, Cape Town, 5Medcins
Sans Frontieres, Khayelitsha, éDivision of Clinical Pharmacology,
University of Cape Town, Observatory, South Africa.

Fax: (+27) 21 406 6796. e-mail: r.j.wilkinson@imperial.ac.uk

Background: The tuberculosis immune reconstitution
inflammatory syndrome (TB-IRIS) induced by combi-
nation antiretroviral therapy (cART) has been attrib-
uted to dysregulated expansion of tuberculin PPD spe-
cific interferon-gamma (IFN-y) secreting CD4+ T cells.
Methods: Longitudinal and cross-sectional studies of
M. tuberculosis-specific IFN-y ELISpot responses and
FACS analysis of blood cells from a total of 129 adults
with HIV-1-associated tuberculosis, 98 of whom were
prescribed cART.

Results: In cross-sectional analysis the frequency of
[FN-vy secreting T cells recognising ESAT-6, alpha-
crystallins (acr) 1 and 2 and PPD of M. tuberculosis
was higher in TB-IRIS patients than in similar patients
treated for both HIV-1 and tuberculosis who did not
develop IRIS (non-IRIS, P < 0.03). The biggest differ-
ence was in recognition of acr molecules: peptide
mapping indicated a polyclonal response. FACS anal-
ysis indicated equal proportions of CD4 and CD8
cells positive for activation markers HLA-DR and

CD71 in both TB-IRIS and non-IRIS patients. The
percentage CD4 cells positive for FoxP3 was low in
both groups (TB-IRIS 5.3 * 4.5 versus 2.46 = 2.46
non-IRIS, P = 0.13). Eight weeks’ longitudinal anal-
ysis of tuberculosis patients starting cART showed
dynamic changes in antigen-specific IFN-y secreting
T cells in both TB-IRIS and non-IRIS groups: the only
significant trend was an increased response to PPD in
the TB-IRIS group (P = 0.041).

Conclusions: There is an association between T cell
expansions and TB-IRIS, but the occurrence of similar
expansions in non-IRIS brings into question whether
these are causal. The defect in immune regulation re-
sponsible for TB-IRIS remains to be fully elucidated.

TB-IRIS in children

S Kitaka,' A Kekitiinwa,2 A Dhabangi,2 A Maganda,?

R Colebunders,3 D Boulware.4 'Department of Paediatrics,
Makerere University, Kampala, 2Baylor College of Medicine
Children’s Foundation-Uganda, Kampala, Uganda; 3Institute of
Tropical Medicine, Antwerp, Belgium; 4Infectious Diseases and
International Medicine Division, Department of Medicine,
University of Minnesota, Minneapolis, Minnesota, USA.

Fax: (+256) 31 226 5602. e-mail: sabrinakitaka@yahoo.co.uk

Background: Immune reconstitution inflammatory
syndrome (IRIS) is a paradoxical reaction to latent,
occult, or previously treated opportunistic infections
which worsen despite successful immune reconstitu-
tion after being started on highly active antiretroviral
therapy (HAART) for HIV. Minimal data on IRIS ex-
ist among children.

Methods: A retrospective cohort study of 1806 Paedi-
atric Infectious Diseases Clinic children and adolescents
initiating HAART through 1 July 2006 in Kampala,
Uganda. Co-infection with tuberculosis (TB) was que-
ried along with demographics, clinical presentations,
and HIV parameters extracted from chart records.
Results: Pre-HAART, the baseline rate of TB was 10
cases per 100 person-years within the registered clinic
population. The median time from clinic registration
to HAART initiation was 16 weeks (IQR = 8 to 32
weeks). Post-antiretroviral TB infection occurred in
6.2% (104/1669) of all children without prior TB
within 6 months of initiating HAART. During the
first 100 days of HAART, the risk of unmasking TB-
IRIS increased 2.7 fold compared to pre-HAART
(95%CI = 2.1-3.5; P < 0.0001) with probable im-
mune protection thereafter (RR = 0.41; 95%CI =
0.30-0.54; P = 0.002) through a median HAART
follow up of 63 weeks (IQR = 47 to 72). In time-to-
event analysis, children with CD4 counts <200 cells/nL
had a 41% longer time to TB unmasking (P = 0.04).
Conclusions: Unmasking of incident-TB during im-
mune reconstitution with HAART is common among
Ugandan children. The temporal relationship suggests
a significant portion is unmasking TB-IRIS. Aggres-
sive screening for occult TB in pediatric populations
prior to starting HAART is warranted.
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VERTICAL FUNDING SUPPORTING
HORIZONTAL DEVELOPMENT: THE
GLOBAL FUND AS A CATALYST
FOR CHANGE

The role of the Global Fund in the TB and
HIV response

M Kazatchkine. The Global Fund to Fight AIDS, TB and
Malaria, Vernier, Switzerland. Fax: (+41) 22 791 1701.
e-mail: michel.kazatchkine@theglobalfund.org

Background: Established in 2001, the GloJal Fund

has quickly become a major driving force
global fight against HIV, TB and malaria.
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Key benefits of strengthening community
systems in the response to TB and HIV

A Kulsharova,' D Hausner,! A Deryabina,! V Seledtsov.2
"The CAPACITY Project/USAID, JSI Research & Training Institute,
Inc., Almaty, 2Almaty Institute of Advanced Medical Training,
Almaty, Kazakhstan, Almaty, Kazakhstan.

Fax: (+7) 72 7263 1136. e-mail: maya.kulsharova@capacity.kz

Aim: To strengthen the interaction between tubercu-
losis (TB) and AIDS services to provide better man-
agement of patients with dual infection.

Design: TB is an important cause of morbidity in
Central Asia and the most common opportunistic in-
fection, leading to early deaths among AIDS patients.
Local health care systems have weak linkages between
vertical HIV and TB service providers. The USAID-
funded CAPACITY Project worked with the govern-
mental structures and local communities to implement
TB-HIV models, to test and refine approaches for
management of patients with co-infections in Uzbeki-
stan, Tajikistan, Kyrgyzstan and Kazakhstan.
Methods: Following the initial assessment, CAPAC-
ITY initiated round-tables for the Ministries of Health
and Justice, national and regional TB and AIDS cen-
ters, international and local NGOs to discuss the
most effective mechanisms for linking TB and HIV
services and to form the National Technical Working
Groups (TWG). Based on the WHO-recommendations,
CAPACITY helped to develop clinical guidelines and
other supporting documents, including new registra-
tion forms.

Results: Countries supported proposed models. TWGs
were established and have regular meetings. National
teams of trainers were built, and hundreds of medical
specialists, health managers, and monitoring and eval-
uation specialists were trained on the newly developed
clinical protocols. Co-infected patients are receiving
appropriate medical services. National governments
are expanding pilots for nation-wide coverage.
Conclusion: Active role of the government was the
key to successful implementation of TB-HIV models.
Political recognition of the problem and support of
better collaboration of two vertical services in the form
of Ministerial Orders have made it possible for the
work to be effective and sustainable. Aside from the
government ownership participation of community
organizations, including the association of PLHIV al-
lowed to adapt services to the actual needs of clients.

RECENT ADVANCES IN
TB DRUG DEVELOPMENT

Overview of the global TB drug pipeline

Z Ma. Global Alliance for TB Drug Development, New York,
New York, USA. Fax: (+1) 212 227 7541.
e-mail: zhenkun.ma@tballiance.org

Available anti-tuberculosis drugs are grossly inade-
quate in confronting the new challenges of this an-
cient disease. There are urgent needs for new therapies
that can 1) shorten and simplify therapy, 2) address
MDR- and XDR-TB, and 3) treat TB and HIV co-
infections. We have seen some advancement in the field
of anti-tuberculosis drug discovery and development
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in recent years. Currently, there are two fluoroquino-
lones (moxifloxacin and gatifloxacin) in Phase III
clinical development for the treatment of drug sensi-
tive tuberculosis. There are three novel compounds
(TMC-207, OPC-67683 and PA-824) in Phase Il clin-
ical trials for the treatment of both drug sensitive and
resistant diseases. Additional compounds are in the
early stages of clinical and preclinical development. In
the discovery phase, there are many projects in com-
pound lead optimization stage and even more proj-
ects are in compound lead identification stage. The
current drug pipeline, although encouraging, is clearly
insufficient to address the growing needs for the treat-
ment of tuberculosis. Novel compound classes with
mechanisms of action that are effective against both
phenotypic drug persistence and genetic drug resis-
tance are in great demand.

Update on PA-824

A Diacon,! R Dawson,2 A Venter,' P R Donald,3

M Laurenzi,* C van Niekerk,5 K Whitney,é D Rouse,®

A M Ginsberg,* M Spigelman.4 'Department of Biomedical
Sciences, Faculty of Health Sciences, University of Stellenbosch,
Cape Town, 2Lung Institute, University of Cape Town, Cape
Town, 3Departments of Paediatrics and Child Health, Faculty of
Health Sciences, University of Stellenbosch, Cape Town, South
Africa; 4Global Alliance for TB Drug Development, New York,
New York, USA; 5Global Alliance for TB Drug Development,
Pretoria, South Africa; 6RTl International, Research Triangle Park,
North Carolina, USA. Fax: (+1) 212 227 7541.

e-mail: ann.ginsberg@tballiance.org

PA 824 is the Global Alliance for TB Drug Develop-
ment’s lead nitroimidazo-oxazine. It is a novel com-
pound that has demonstrated significant anti-M. tuber-
culosis activity both in vitro and in animal models of
TB, with sterilizing activity and therefore potential
for shortening TB treatment as part of a multi-drug
regimen. It demonstrates approximately equal potency
against multidrug-resistant and fully drug-susceptible
strains of M. tuberculosis. PA-824 has been evaluated
in a series of Phase I studies in healthy, human volun-
teers; the results of these studies will be summarized.
More recently, we conducted a Phase Ila, proof-of-
concept study to evaluate the extended early bacteri-
cidal activity (EBA), safety and pharmacokinetics of
PA-824 in newly diagnosed, adult, sputum smear-
positive patients with drug-susceptible TB. This par-
tially double-blinded, randomized clinical trial was con-
ducted in Cape Town, South Africa, between August
and December 2007. Based on findings from the pre-
clinical and Phase I studies, dose levels of 200, 600,
1000 and 1200 mg/day PA-824 were administered
orally once daily for 14 consecutive days (15 patients
per cohort). A fifth cohort (8 patients) received stan-
dard first-line TB treatment (Rifafour e275), as a con-
trol for the EBA laboratory methodology. During the
study the patients were maintained in-hospital and
monitored rigorously for safety. Efficacy, safety and

pharmacokinetic results from this study will be pre-
sented. Recent results from three-month toxicity studies
of PA-824 in rat and monkey will also be discussed.

Update on development of fluoroquinolones
for TB

S Gillespie. Centre for Medical Microbiology, University
College London, London, UK. Fax: (+44) 207 794 0433.
e-mail: s.gillespie@medsch.ucl.ac.uk

There is a pressing need to develop effective short-
ened regimens for pulmonary tuberculosis. The activ-
ity and pharmacology of fluoroquinolones make them
attractive as potential anti-tuberculosis agents. Animal
studies have provided important evidence that moxi-
floxacin containing regimens can be more bactericidal.
These encouraging data are now being evaluated in
clinical studies. There are two compounds that have
gone forward into clinical trial, gatifloxacin and moxi-
floxacin. Early phase clinical trials performed by the
Oflotub, TBTC and TBRU consortia have generated
data that indicates treatment shortening may be pos-
sible. Both gatifloxacin and moxifloxacin are now in
phase III clinical studies with treatment shortening
arms. All of these studies have posed challenges in de-
veloping and delivering registration quality studies.
None of these could go forward without the support
of international donors. Encouragingly, after more
than thirty years of stagnation clinical research is
moving forward with the promise of improved regi-
mens for tuberculosis treatment.

NUTRITION AND TB: FROM MOLECULAR
CONSIDERATIONS TO POPULATION
HEALTH INTERVENTIONS

Nutritional supplements as immune-
modulators to improve TB treatment outcomes
A Ralph,2 P M Kelly,"2 N M Anstey."3 'International Health
Program Menzies School of Heath Research, Darwin, NT,
2National Centre for Epidemiology & Population Health,
Canberra, ACT, 3Institute of Advanced Studies, Charles Darwin
University, Darwin, NT, Australia. Fax: (+61) 2 612 50740.
e-mail: anna.ralph@anu.edu.au

Innovative solutions are required to shorten treatment
duration and to treat tuberculosis (TB) drug resis-
tance. Certain micronutrients could be effective ad-
junctive treatments, with the advantage of being inex-
pensive, safe and deliverable via the oral route. This
talk explores the anti-mycobacterial immunological
actions of various nutrients, chiefly addressing the rel-
evance of in vitro data (especially regarding the vita-
min D—LL-37 and arginine—nitric oxide (NO) path-
ways) in relation to the human in vivo setting, and
the immunological rationale for further clinical trials
of nutritional adjunctive therapy. Vitamin D anti-
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mycobacterial mechanisms include induction of macro-
phage cathelicidin, superoxide release and reversal of
phagosome maturation arrest. L-arginine exerts anti-
mycobacterial effects via its conversion to NO and
modulation of T-cell CD3{ expression. While critical
in macrophage anti-TB responses, both vitamin D and
arginine-NO (as well as vitamin A) suppress excessive
T-cell activity. This might provide lead to the amelio-
ration of excessive cell-mediated inflammatory pa-
thology. Hypovitaminosis D, hypoargininemia and
other micronutrient deficiencies are recognised in TB,
underscoring the rationale for clinical trial of these
agents. In developing such trials, questions include:
Should supplementation be in those with active or la-
tent disease? Would supplementation in non-deficient
populations be of benefit? What are the optimal dos-
ing schedules? As well as answering these questions,
specific hypotheses to be addressed include whether
enhanced mycobacterial killing could allow shorter
antimicrobial treatment durations; whether pathol-
ogy could be diminished by nutritional agents which
demonstrate T-cell-suppressive activity; and what is
the relative importance of different immunological
pathways in the human immune response to TB.

Nutritional enablers to enhance TB

treatment adherence

N Martins, 123 P Morris,24 P M Kelly.25 "Ministry of Health,
Dili, Timor-Leste; 2Menzies School of Health Research, Darwin,
NT, Australia; 3Universidade da Paz, Dili, Timor-Leste; 4Institute
of Advanced Studies, Charles Darwin University, Darwin, NT,
SNational Centre for Epidemiology & Population Health,
Canberra, ACT, Australia. Fax: (+670) 332 2466.

e-mail: dasilaku702003@yahoo.com.au

A number of incentives have been used by TB control
programs to enhance TB treatment compliance in a
variety of settings. Whole food supplementation has
been proposed as one method, and has been used in
humanitarian emergency situations and in patients
with drug resistant TB. Whilst food is intrinsically at-
tractive as both an adjunctive therapy (due to the nu-
tritional benefits) and as an enabler (particularly in
the presence of malnutrition), there is a lack of sys-
tematic evidence to support this method. There have
been no published randomised controlled trials (RCT)
testing the hypothesis that the method is effective in
improving compliance or, more importantly, TB treat-
ment outcomes. Similarly, there have been no eco-
nomic studies demonstrating cost-effectiveness. Using
the example of a completed RCT in Dili, Timor Leste
(the Food Incentives for TB Treatment Compliance-
East Timor, the FITTCET Study), the evidence for
and against the effectiveness of food will be presented.
The involved 270 patients diagnosed in three urban
clinics and under normal programmatic conditions.
The primary outcome measure was TB treatment
compliance with a range of secondary outcomes in-
cluding treatment success, weight gain and clinical

improvement. In this talk, the methods used in this
study, a summary of the results, a discussion of the
difficulties of conducting an RCT to answer this ques-
tion in this setting will be outlined. Recommendations
for future research needs and the potential for pro-
grammatic introduction of this intervention will also
be presented.

The role of nutritional supplementation in
HIV-TB co-infection
A D Harries. International Union Against TB and Lung Disease,

Paris, France. Fax: (+33) 1 4329 9083.
e-mail: adharries@malawi.net

HIV-infected TB patients experience significant wast-
ing and malnutrition, and studies have demonstrated
deficiencies of vitamin A, selenium, carotenoids and
albumin, and also anaemia. Co-infected patients with
malnutrition are at high risk of early mortality, this
risk increasing as the body mass index decreases. In
the pre-ART era, randomised trials in Thailand and
Tanzania in HIV-infected patients and pregnant women
showed that multivitamins and micronutrients can re-
duce the risk of death and progression to serious
forms of AIDS. In TB patients, nutritional supple-
ments may also result in significant weight gain, earlier
smear conversion and faster X-ray resolution. A ran-
domised trial in Malawi amongst 829 HIV-infected
TB patients given daily micronutrients with vitamins,
zinc and selenium showed no improvement in survival
or reduction in death rates despite significantly higher
serum concentrations of vitamin A, vitamin E and se-
lenium. In the ART era, both cotrimoxazole preven-
tive therapy (CPT) and ART reduce mortality rates in
HIV-infected patients, incuding those with TB. How-
ever, in patients starting on ART in the developing
world, there is a high early death rate, the risk of
which increases with malnutrition. In HIV-infected pa-
tients with TB, ART may be started between 2—-8 weeks
after anti-TB treatment has been commenced and
during this time sick patients may die. There are no
data to determine whether nutritional supplementa-
tion (macro-nutrients or micronutrients) reduce this
early mortality either before or when starting ART,
and further research is needed to answer this impor-
tant question.

Nutrition and TB: a research agenda.
Panel discussion
P Kelly. National Centre for Epidemiology & Population Health,

Canberra, ACT, Australia. Fax: (+61) 2 6125 0740.
e-mail: paul.kelly@anu.edu.au

This symposium will conclude with a panel discus-
sion led by the session chairs, with the participation
of the speakers. To guide the discussion, a series of
questions will be posed to the panel and audience par-
ticipation will be encouraged. The outcome of this
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session will be the formulation of a research agenda
to explore the themes presented in this symposium
and to address the gaps in knowledge which have
been identified by the speakers.

CONTACT INVESTIGATION IN THE
HOUSEHOLDS OF ACTIVE TUBERCULOSIS
PATIENTS: IMPROVING EFFICIENCY

AND YIELD BY IDENTIFYING AND
ELIMINATING BARRIERS TO EFFECTIVE
IMPLEMENTATION

Yield for detecting new cases of active TB in the
household and barriers to implementation of a
contact investigation project in Mexico

L A Hernandez. Mexico City, Mexico.
e-mail: lalvarez113@hotmail.com

Background: The challenge today is to take care of
vulnerable populations to achieve better global con-
trol of tuberculosis. In the last two decades the strat-
egy was oriented to detection and cure, looking for
new drugs, and quick diagnostic TB tests. TB trans-
mission occurs most easily between young children in
close contact with a smear-positive TB case, where
they are at particular risk of infection and disease. In
Mexico the household contact in rural and urban
areas is quite similar, as children usually sleep with
their parents. Little children are inoculated every day,
so the risk of developing disease after they are in-
fected is much greater for those aged <5 years. After
a few weeks to 3 years, children could develop men-
ingitis or severe neurological complications of spinal
tuberculosis, peritoneal or disseminated forms in HIV
patients.

Method: Identifying all contacts with index case and
take care of them for screening (0-14 years) infection
or disease; including: epidemiological, clinical evalu-
ation, skin test and chest radiography (8-12 weeks).
Start treatment if well, for LTBI or prevention; each
child should have their own card.

Barriers: Testing reagents not available and spend
two visits to read the test, isoniazid could be toxic
and would generate INH resistance.
Recommendation: Make a physical review and chest
radiographs to rule out active disease, and then start
treatment. The challenge is diffusion, advocacy and
commitment.

PARTNERSHIPS IN ACTION: ENGAGING
ALL PARTNERS TO CONTRIBUTE TO
EFFECTIVE RESPONSES TO THE TB HIV
AND MDR EPIDEMICS

Lessons learnt and recommendations for
excellence in scale-up

R Mitrofanov,’” A Golubkov.2 'Partners In Health,
Representative Office in the Russian Federation, Moscow,
Russian Federation; 2Partners In Health, Head Quarters, Boston,
Massachusetts, USA. Fax: (+7) 49 597 41789.

e-mail: r.mitrofanov@pih.ru

The Russian Federation has an incidence of new MDR-

TB cases of 6.2 per 100 000 (2006 estimated: around

8000 cases of primary MDR-TB per year). Russia must

enroll up to 24 000 patients in standardized MDR-TB

treatment until the end of year 2009. Most detected

MDR-TB patients did not receive treatment of cate-

gory IV due to:

—Absence of local scientific approval of the effective-
ness of this standard

—Lack of second-line anti-tuberculosis medications
and drugs for treatment of side-effects

—TB control staff without adequate experience of
standardized MDR-TB treatment and its conse-
quences

—Misperception of importance of funding for the
outpatient treatment phase and social support.
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PIH has collected positive experience on MDR-TB
treatment around the world, including the MDR-TB
Control project in the Tomsk region (one of 86 in the
Russian Federation). More than 1300 MDR-TB pa-
tients were enrolled there. This project demonstrates
balanced component development—from clinical to
managerial—it is confirmed by positive dynamics in
epidemiological indicators. Scale-up was through:
—Advocacy campaigns
—Published articles in scientific literature
—Conferences
—Trainings
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Five federal training courses for all territories of
Russia demonstrated real need of local TB specialists
with MDR-TB experience, but we met some ‘pilot
territory’ limitations. Recommendations for effective
scale-up:

—Policy changes mechanisms and legislation acts are
the cornerstones of the scale-up

—Existing country capacities (for example govern-
mental funding, research institutions) must be lever-
aged to sustain pilot projects and scale up at coun-
try level

—NGO has to expand its activities not only ‘horizon-
tally’ to another territory, but ‘vertically’ to local
authorities and scientific institutions.

Situational analysis of contribution of FBOs and
NGOs in health service delivery in primary
health care: partnering process at national level
G Gargioni, L Velebit. Stop TB Department-World Health

Organization, Geneva, Switzerland. Fax: (+41) 22 791 4199.
e-mail: gargionig@who.int

The revival of primary healthcare promoted by WHO
demands inclusion of faith-based organizations (FBOs)
and NGOs to be effective in the face of widespread
health challenges. A WHO review in 2007 showed
that FBOs cover about 40% of healthcare and services
in Africa alone. They often operate outside govern-
mental planning exercises, they are generally unrec-
ognized and do not receive a adequate proportion of
public funds distribution. By engaging FBOs/NGOs
through a sound partnering process all parties stand
to gain. Civil society organizations can become signif-
icant partners in the primary healthcare approach to
strengthening health systems, especially in contribut-
ing to achieve the goal of universal access. Partner-
ships with FBOs/NGOs increase effectiveness of gov-
ernments in mobilizing all available resources and
unblock these organizations from receiving govern-
ment support. Added values of FBOs/NGOs in health-
care include: holistic conception of health and health-
care; depth of their roots in the communities they
serve; potential for further primary healthcare out-
reach; the value of compassion and of the individual’s
dignity provides an ethical foundation to the provi-
sion of decent care; their motivation is often solidly
rooted in and sustained by personal and community
values that place the individual at the centre of these
services. The healthcare provided by FBOs/NGOs
should be seen as complementary to the healthcare
provided by the public sector. A government’s role is
to ensure services are delivered, but this does not
imply that direct provision by government is the only
route through which services are provided (public func-
tion of private initiative). The involvement of FBOs,
CSOs, NGOs and communities is not just a form of
decentralization, but should be based on a partner-
ship between health services and society. A typical

partnering process at country level (and WHO’s pos-
sible role in it) is presented and discussed.

WHAT ANIMALS CAN TEACH HUMANS
ABOUT TUBERCULOSIS

Animal reservoirs of M. tuberculosis and
M. bovis
J B Kaneene. Center for Comparative Epidemiology, East

Lansing, Michigan, USA. Fax: (+1) 517 432 0976.
e-mail: kaneene@cvm.msu.edu

Introduction: The family of Mycobacterium tubercu-
losis-complex organisms has an extremely large host
range, but only a limited numbers of species have
been found to be significant reservoirs for human
tuberculosis. Traditionally, most zoonotic disease has
been associated with domestic animals, but the recog-
nition of the importance of wildlife species as sources
of human disease has been increasing. Recent studies
of isolates from different hosts indicates that there
may be a ‘spectrum of strains’ that share genotypic
characteristics of both M. bovis and M. tuberculo-
sis—homology between the two species indicate that
the potential exists for known reservoirs to harbor
either organism.

Aim: To describe significant animal reservoirs of M. tu-
berculosis and M. bovis for human disease.
Methods: Literature review.

Results: Non-human primates are reservoirs of M. tu-
berculosis, with documented instances of transmis-
sion of M. tuberculosis from non-human primates
to humans. Elephants are known to be reservoirs for
M. tuberculosis, and have been associated with out-
breaks while in captivity. While the risk of transmis-
sion to humans is considered to be very low, pet dogs
and cats have been reported with cases of M. tubercu-
losis infection, and there is evidence of human M. tu-
berculosis infection during necropsy of an infected
dog. The majority of human M. bovis infection results
from consumption of foods from, and direct contact
with, infected animals. The main reservoirs for human
M. bovis are domestic and wild bovids. Other impor-
tant reservoirs include cervids, brushtail possums,
and European badgers. While swine were considered
to be spillover hosts for M. bovis, mounting evidence
indicates that wild boar are emerging reservoirs for
infection.

Conclusions: Several animal species are recognized
as reservoirs of zoonotic M. tuberculosis and M. bouvis,
and the importance of wildlife species as sources of
zoonotic tuberculosis is of increasing concern.
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The role of animal models in TB research:
how responses to TB differ
I Orme. Department of Microbiology, Immunology and

Pathology, Colorado State University, Fort Collins, Colorado,
USA. e-mail: lan.Orme@ColoState.EDU

Animal models of tuberculosis give us two sets of in-
formation. First, they help us understand the nature
of the host response to infection, and give us clues
about the pathogenesis of the disease process. Second,
they provide us with models to test drug efficacy, and
provide protection data to help us guide rational vac-
cine design. But are we at the point of diminishing re-
turns? The answer is no, and I will give the following
three examples of important new information. 1) Mice
infected with TB strains that are highly inflammatory
and pathogenic generate Foxp3+ CD4 T cells that un-
fortunately then impede the proper expression of pro-
tective TH1 immunity; this has major implications
for new vaccine efficacies. 2) Vaccination of mice with
BCG induces a long-lived recirculating pool of cells
with an effector memory phenotype but very few cen-
tral memory T cells [only a minor CD8 subset with
this phenotype]; this may directly explain why BCG
loses its effect in adult humans, as well as providing
a new marker for new vaccine testing and design.
3) Clinical strains of M. tuberculosis associated with
recent outbreaks show a wide range of lung pathol-
ogy; often as not this is far worse than the laboratory
strains on which we base 99% of our vaccine and drug
efficacy data.

TB latency in humans and animals

A Lenaerts, D Hoff, G Ryan, | Orme, R Basaraba.
Department of Microbiology, Immunology and Pathology,
Colorado State University, Fort Collins, Colorado, USA.

Fax: (+1) 970 491 1815. e-mail: anne.lenaerts@colostate.edu

The lengthy period of time needed for the chemo-
therapy of tuberculosis in infected individuals reflects
the ability of a small percentage of bacteria to persist
for long periods in infected tissues. To date the exact
location of these persisting bacteria is not known but
at least a proportion is thought to be in hypoxic areas
of lung tissue necrosis. The difficulty in modeling
human tuberculosis is that factors favoring in vivo
persistence of M. tuberculosis are largely unknown.
Additionally, not all animal models develop experi-
mental lesions that resemble the naturally occurring
disease in humans. Lung lesions in guinea pigs infected
by a low dose aerosol with M. tuberculosis have strik-
ing similarities to natural infections in humans, such
as necrosis, mineralization, hypoxia. Like the human,
naive guinea pigs develop primary lesions following
initial exposure with M. tuberculosis, that differ in
their morphology compared to secondary lesions orig-
inating from hematogenous dissemination. Lesion
morphology in guinea pigs can vary depending on the
stage of disease, route of infection or the clinical

M. tuberculosis strain used for infection. In guinea
pigs, solid lesions without necrosis are much more re-
sponsive to drug therapy than are lesions with necro-
sis. More importantly, following drug therapy, clusters
or microcolonies of bacilli have been found to persist
extracellularly within non-healed, hypoxic lesions with
residual lesion necrosis. This data support the hypoth-
esis that lesion morphology significantly influences
the ability of M. tuberculosis to tolerate drug therapy
and that these drug-tolerant bacilli are associated with
unique lesion morphologies. The exact make-up of
this unique microenvironment is unknown but our
preliminary data suggest that host cell macromole-
cules including cytoplasmic proteins and DNA con-
tribute to the extra-cellular matrix that harbors drug-
tolerant bacilli in an in vivo biofilm-like structure.

Comparison of gamma interferon in human
and animal tuberculosis: animal

I Schiller,’ B Marg-Haufe," M Vordermeier,2 R Waters,3

A Whelan,2 M Welsh,4 N Keck,5 J L Moyen,é M Palmer,3
T Thacker,3 A Raeber,’ B Oesch." 'Prionics AG, Schlieren,
Switzerland; 2Veterinary Laboratory Agency, Addlestone, UK;
3National Animal Disease Center, Ames, lowa, USA; 4Veterinary
Sciences Division, Belfast, UK; 5Laboratoire Départemental de
I'Hérault, Montpellier, 6Laboratoire Départemental d'Analyses
Agriculture et Vétérinaire, Coulounieix-Chamiers, France.
Fax: (+41) 44 200 2010. e-mail: Irene.Schiller@prionics.com

Introduction: Bovine tuberculosis (bTB), a zoonotic
disease with a major economic impact, continues to be
a significant problem with a global perspective and in-
creasing prevalence in various countries. Control and
eradication of bTB are based on a test and slaughter
strategy. The BOVIGAM® interferon gamma (IFN-y)
assay (Prionics, Switzerland) constitutes a laboratory-
based test detecting the host’s cell-mediated immune
response (CMI). It is widely used complementary to
the tuberculin skin test. The principle of this test has
been adapted for TB diagnosis in humans (Quanti-
FERON®-TB).

Setting: Environmental conditions before and during
the culturing of the leucocytes influence the efficacy of
in vitro IFN-y production.

Aim: To analyze various parameters of the IFN-y test
in view of optimal conditions and potential simplifi-
cations in order to streamline the assay procedure.
Results: We show that the culture temperature needs
to be 33°C or higher and that there is no need to use
incubation in the presence of CO2. Furthermore, var-
ious plate formats are shown to be feasible. The pro-
duced IFN-y was stable at 4°C for 28 days as well as
after repeated freeze-thaw cycles.The CMI is known
to be impacted negatively by stress. We have stimu-
lated fresh blood from animals with or without stress
with mitogens resulting in significantly lower IFN-y
production in stressed animals and therefore poten-
tially leading to false negative results. Tuberculosis-
specific stimulation is currently done with tuberculins.
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We have analyzed tuberculins at different concentra-
tions from different sources and will report on the opti-
mal standardized tuberculin activity. As an alternative,
a cocktail of recombinant antigens for stimulation re-
sulted in improved diagnostic sensitivity and specificity.
Conclusion: Simplified culture conditions in combi-
nation with the high stability of natural IFN-y and
optimized stimulation antigens represents excellent
tools for control and eradication of bTB.

SYMPOSIA: SUNDAY
19 OCTOBER 2008

CONTROVERSIAL TOPICS IN
MDR-TB MANAGEMENT

Transmissibility, virulence and fitness of
drug-resistant tuberculosis

T Porras, T Byrd, M V Burgos. Department of Internal
Medicine, University of New Mexico, Albuquerque, New
Mexico, USA. Fax: (+1) 505 272 5666.

e-mail: mburgos@salud.unm.edu

Background: In vitro models of non-pathogenic or-
ganisms have shown that drug resistance mutations
are usually associated with a fitness cost. To address the
question of whether specific drug-resistant M. tuber-
culosis mutations and lineages are associated with
disparate levels of fitness or virulence we study the
growth of drug susceptible and resistant strains in
macrophages.

Methods: We have epidemiologically and genotypi-
cally characterized 10 sets of serial strains from the
same patient(s) before and after the acquisition of
drug resistance during the treatment of tuberculosis.
We tested for drug susceptibility for the five primary
drugs by standard BACTEC methods and determine
the mutations responsible for isoniazid and rifampin
resistance in each isolate. We compare growth kinet-
ics between drug susceptible, resistant mutants and
H37Rv in donor human macrophages.

Results: All sets of paired strains had the same finger-
prints by RFLP and spoligotyping. We found 3 Bei-
jing, 3 Harlem, 2 Latin American Mediterranean and
2 T lineages by genotyping. Unexpectedly we ob-
served an increased growth in macrophages in 7 mu-
tants that acquired resistance when compared to the
growth of the susceptible parental strain. Moreover,
in 7 of 10-paired sets of strains the resistant mutant
had increased growth when compared to the suscep-
tible virulent H37Rv laboratory control strain. KatG
315, inhA and rpoB mutations were associated with
increased growth and no associations were appar-
ent between lineages and differences in growth in
macrophages.

Conclusion: This study does not support the princi-
ple that drug resistant mutants are associated with
loss of virulence and shows that some resistant mu-
tants are more virulent in the human macrophage
model.
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Reliability of drug susceptibility testing against
first- and second-line anti-tuberculosis drugs

S J Kim. TB Division, International Union Against Tuberculosis
and Lung Disease, Paris, France. e-mail: SJKim@iuatld.org.

The reliability of anti-tuberculosis drug susceptibility
testing (DST) depends largely on prediction of treat-
ment outcome of critical concentrations (CC, and re-
sistant proportions) in use and the technical repro-
ducibility in the laboratory. A careful calibration with
representative samples of M. tuberculosis isolates
from patients never treated with anti-tuberculosis
drugs (probably susceptible, PS) and from patients
failed or failing with regimens containing the corre-
sponding drug (probably resistant, PR) in different
test systems revealed that CCs of rifampicin (R) and
isoniazid (H) showed better discrimination of these
two groups than all other drugs studied. The drugs
that can attain far higher levels in the lesions than
minimal inhibitory concentrations (MIC) of wild sus-
ceptible M. tuberculosis isolates show much greater
discrimination power between PS and PR than the
other drugs of which even attainable blood levels are
same or close to MIC. Hence, CCs of many second-
line drugs suffer from misclassification of PR strains,
urging careful use of their DST results. Technical re-
producibility studies (proficiency testing) done in the
WHO/IUATLD SNRL network also showed better
resistance predictive values with H and R than the
other drugs. Performing DST under strict internal and
external quality control is essetial to assure accuracy
of every steps of test procedure and to convince reli-
ability of the test results to the clients. Recent devel-
opment of detection of genotypic mutations in the
genes related with drug resistance is promising to
overcome poor reproducibility in detecting the phe-
notypic resistance, though not all related genes and
mutation sites were found yet and the systems to de-
tect mutaitons are still not complete for all drugs. The
biosafety, costs, turnaround time, and feasibility to
the local technical environment should also be taken
account in performing DST. The presentation will be
made with available data for discussion.

Predictors of good and poor outcome in the
treatment of MDR-TB: surgery and other factors
J A Caminero. Servicio de Neumologia. Hospital General de
Gran Canaria ‘Dr. Negrin’, Las Palmas, Spain.

Fax: (+34) 92 845 0085.

e-mail: jcamlun@gobiernodecanarias.org

In the last decade, multidrug-resistant tuberculosis
(MDR-TB) has become an epidemiological issue of
first priority at the global level. Unfortunately, re-
garding the treatment, controversies outweigh evi-
dence. The difficulty is not only the absence of con-
trolled trials validating specific recommendations,
but also the extremely different and even contradic-
tory results found in the literature. Moreover, there

are many different scenarios, from countries where
second-line drugs (SLD) have practically never been
used and MDR-TB patients are resistant to only 3—4
drugs, to other settings where SLDs have been used
widely and patients are polyresistant. Reviewing the
most important articles addressing the predictors of
good and poor outcome, most of them have been
published in settings where the MDR-TB situation is
not favourable. The following factors have been iden-
tified, in different publications, as predictors or poor
outcome: more SLDs used previously in the patient,
more drugs with probed resistance ‘in vitro’ in the
drug susceptibility test (DST), resistance to fluoro-
quinolones, resistance to capreomycin among inject-
ables, fewer previously unused drugs available and
the use of five or fewer drugs to treat these patients.
The principal factors associated with good outcome
have been the possibility if using a fluoroquinolone
and surgery. Therefore, the pattern of resistance in the
MDR-TB patient is pivotal in the possible outcome.
Depending on these factors, the success rate can go
from less than 50% to more than 80%. The worst sit-
uation is patients where resistance is tested to all first-
line drugs, all the injectables and the fluoroquino-
lones. This, and not the currently accepted definition,
should be the definition of extensively drug-resistant
tuberculosis (XDR-TB). The possibility to use any
first-line drugs or one injectable, what is the current
XDR-TB definition, will improve the prognosis.

TB INFECTION CONTROL:
COUNTRY EXPERIENCES AND
HEALTH SYSTEMS RESPONSE

Implementation of TB infection control in
TB-HIV care settings in Rwanda

M Gasana,' M Toussaint,2 G Vandebriel,3 | Nzeimana,'
J Mukabekazi.4 '"TRAC plus CIDC/TB Unit, Kigali, 2Action
Damien, Kigali, 3ICAP, Kigali, #OMS, Kigali, Rwanda.

Fax: (+250) 575 928. e-mail: michelgasana@yahoo.fr

Background: In 2007, the treatment success rate for
tuberculosis (TB) in Rwanda reached 85% and the
detection rate was 46%. HIV prevalence among the
adults is estimated at 3% and 37.5% of the TB cases
are HIV infected. The overall prevalence of MDRTB
was estimated at 4.6%. Until recently infection con-
trol (IC) was neglected. This abstract summarizes es-
sential IC steps towards a national approach.
Method: An infection control (IC) needs assessment
was carried out to selected health facilities nation-
wide and the National Reference Laboratory. Simul-
taneously national training was organized for 150
health care providers and hospitals IC plans were
progressively developed. A national policy on IC is
being developed and will be validated in quarter 3,
2008.
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Results: Since 20035, strengthening TB-HIV collabo-
ration is a priority and includes an IC component. Ex-
posure of people living with HIV to TB is being re-
duced through the nationwide scaling up of ‘one-stop
TB-HIV services’. This includes HIV testing, care and
treatment of HIV infected TB patients through the TB
service for the duration of TB treatment. Comprehen-
sive IC measures were set up at the MDR-TB unit
where approximately 45% of the patients are HIV
positive. Rehabilitation of the ward optimized the
natural ventilation. Patients receive education on
cough hygiene and use a mask while receiving visitors
and undergoing specialized examinations. Health
care workers are provided with respirators. By the
second quarter of 2008, IC measures are implemented
in 8 of 43 hospitals such as strengthening of educa-
tion in all services, triage of TB suspects in the waiting
room, separate ward for hospitalized TB suspects and
isolation of infectious cases.

Conclusion: Promising initial steps for implementa-
tion of IC measures in TBHIV care settings in Rwanda
have been made but challenges remain for full and ad-
equate expansion of all the recommended interven-
tions to TB care setting nationwide.

The national response to TB infection control
in the presence of a well-established hospital-
based infection control program: lessons learnt
from the Philippines

T E Tupasi, G E Egos. Tropical Disease Foundation, Makati,
Philippines. Fax: (+632) 893 6066. e-mail: tetupasi@tdf.org.ph

Background: Nosocomial transmission of tuberculo-
sis is a problem in countries with high TB burden par-
ticularly. Hospitals in the Philippines have their own
Infection Control Committee that provide policies
and monitor compliance with the policies.

Method: Infection Control Practitioners in the Phil-
ippines participated in a CDC workshop on guide-
lines for administrative, engineering control and per-
sonal protection for reducing TB transmission in
health facilities.

Results: Policies and standard operating proce-
dures implemented at the MMC with a central air-
conditioning is taken as a model. Isolation of spu-
tum smear-positive TB in single occupancy isolation
rooms with negative pressure controls ensuring a 12—
16 ACH is enforced. In the out-patient facility, spu-
tum smear-negative TB patients report in the early
part of the day and those with smear-positive patients
are seen in the later part of the day. Cough etiquette
and collection of sputum specimens in open air or in
appropriate collection chamber has been enforced.
Personal protection for health workers requires the
use of N95 respirator by the health care provider and
surgical mask by the infectious patient to prevent air-
born transmission both in-patient and out-patient fa-
cilities. Air handling facilities and equipment to pro-

vide a negative pressure have been installed in the TB
laboratory. The efficiency of air handling is moni-
tored and recorded regularly. Personal protection
with appropriate N95 respiratory, gowns and gloves
are worn by laboratory technologists when handling
specimens.

Conclusion: A national implementation of these pol-
icies is recommended. Monitoring of the health care
worker for TB symptoms and chest radiography can
provide indicators that with these policies enforced,
the nosocomial transmission of tuberculosis can be
prevented.

TB infection control in European high TB
priority countries
M Dara. International Unit, KNCV Tuberculosis Foundation,

The Hague, Netherlands. Fax: (+31) 70 358 4004.
e-mail: daram@kncvtbc.nl

WHO European TB high priority countries (HPCs)
comprise 18 countries with a population of 387 mil-
lion. In 2006, 433 261 incident TB cases and 62 197
deaths among TB patients were estimated in the
WHO European region, of whom more than 84% are
believed to have occurred in the European HPCs. The
rate of multidrug-resistant (MDR) TB is alarmingly
high, with at least 14 settings in HPCs reported more
than 6% MDR-TB among new cases. In addition,
concentrated HIV epidemics, particularly among in-
jecting drug users, in some countries are further com-
plicating TB control in the region. With the technical
assistance of national and international partners, in-
cluding TBCAP, particularly the Centers for Disease
Control and Prevention, and additional resources
from different donors, including GFATM and USAID,
TB infection control is being addressed. Health care
staff, programme managers, national and interna-
tional consultants are being trained. Countries will be
conducting facility risk assessments and TB-IC situa-
tion analysis to develop and/or update their national
TB infection control plans. Outdated national infec-
tion control legislations, preference of programmes
for long hospitalization for patients, poor infrastruc-
ture in the civilian and penitentiary health services
and attitudes of staff in some settings are among ma-
jor challenges in addressing TB infection control. Fur-
ther studies need to be conducted to provide evidence
of the efficacy of different TB-IC measures using
proxy indicators such as the prevalence of latent TB
infection among health care staff. In the meantime,
common sense should prevail in applying what works
best to reduce the risk of TB transmission in health
care and congregate settings.
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THE INTEGRATION OF FOOD AND
NUTRITIONAL SUPPORT INTO THE CARE
AND TREATMENT OF PLWHA

Food by prescription: a model for the
integration of nutritional assessment,
counselling and support within the clinical
management of HIV and TB

R Mwadime,! E Muyunda,’ W Onyango Ouma,?2

D Mwaniki,3 E Wamai,! T Castleman.! "Food and Nutrition
Technical Assistance Il project (FANTA-2), Kampala, Uganda;
2University of Nairobi, Nairobi, 3Academy for Education
Development, Nairobi, Kenya. Fax: (+256) 414 530 876.
e-mail: rmwadime@rcghc.org

Background: Food by Prescription (FBP) programs

provides food and nutrition support at HIV care and

treatment facilities to malnourished adults living with

HIV (PLHIV) and orphans and vulnerable children

(OVCQ). FBP programs have been initiated through

PEPFAR funding in Kenya and Uganda and, soon in

Ethiopia and Zambia. A review of the Kenya program

after two years of operation is presented. Issues ex-

amined are client graduation; loss to follow-up; uses
of food; nutritional status changes; and integration of
food distribution into the health care system.

Results: Key results include:

e Program clients’ experienced significant improve-
ments in nutritional status during the period of
food supplementation (average 3 months).

e CD4 count was significantly correlated with nutri-
tional status.

* Adults require an average of 4-6 months to reach
the current graduation criteria.

* Considerable variation exists in implementation of
FBP across facilities, which in some cases reflects
healthy flexibility and adaptation and in other cases
calls for greater consistency, such as alignment of
food with ARV provision.

¢ Loss to follow-up is caused by a variety of factors,
including poor access to facilities due to changes in
client circumstances and inadequate resources for
transport.

Conclusions:

e Further scale-up of the FBP programs through the
national HIV treatment and care system is feasible
and desirable. The scale-up process should address
service integration issues such as staff availability
and food storage capacity, review exit criteria and
ration content, establish linkages to community
groups for follow-up, and address food sharing.

e The program offers a model that other countries
can adapt. Countries initiating FBP should consider
challenges such as logistical needs, human resource
capacities, and linkages to broader nutritional care
for PLHIV.

The role of communities and community-based
programs in providing food security and
nutritional support to PLWHA and their families

S Gillespie. International Food Policy Research Institute,
Geneva, Switzerland. e-mail: s.gillespie@CGIAR.org

How may communities be supported to respond ef-
fectively to the interactions between HIV, TB, malnu-
trition and food insecurity? How to develop and sustain
workable models of food and nutritional assistance at
scale? And how will such models be resilient and
adaptable enough to respond to the current food
price crisis, and other livelihood shocks? This presen-
tation will reflect on lessons currently being learned in
eastern and southern Africa where attempts are being
made to tackle these challenges. It will draw upon op-
erational research experience being gained by the
Regional Network on AIDS, Livelihoods and Food
Security (RENEWAL), and on programming innova-
tions developed by civil society and by other interna-
tional and national organizations including the World
Food Programme. A major finding in this work is that
real attempts need to be made to break out of the
prevalent vertical orientation of current program-
ming. Individuals, households and communities nat-
urally engage in multisectoral and multidisciplinary
decisonmaking and actions—this is the norm, not the
exception. A new generation of programming is
needed to reflect these realities. The overriding dual
objectives should be to a) maximize support to effec-
tive community-driven responses to the intertwined
problems of food insecurity, malnutrition, HIV and
TB, and b) provide appropriate complementary exter-
nal support where local capacity is exceeded. Within
this, a particular challenge will be to seek ways of
strengthening links between individual/patient-
oriented (usually clinic-based) nutritional assistance
on the one hand, and household and community-based
sustainable food security programming on the other.

TB-HIV COMMUNITY ACTIVISM:
KEY COMPONENTS OF A HEALTH
SYSTEMS RESPONSE

Activist roles in TB-HIV resource mobilisation

O Akanni. Journalists Against AIDS (JAAIDS) Nigeria, Lagos,
Nigeria. Fax: (+234) 1 812 8565.
e-mail: olayide@nigeria-aids.org

Objectives: To share lessons learnt on how commu-
nity groups and non governmental organizations can
mobilize for increased resource allocation for TB-HIV
activities at country, regional and International levels.
While addressing the dual TB-HIV epidemic is impor-
tant to achieving the Millennium Development Goals
and reaching the broader human development objec-
tives, without the necessary resources made available
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to countries, the implementation of these strategies
remains a dream.

Methods: International, Regional and National lob-
bying platforms such as the Civil G8 Forum, Interna-
tional Treatment Preparedness Coalition (ITPC) and
the African Civil Society Coalition have provided a
critical platform for CSO networks, and community
groups to demand accountability for the HIV/AIDS
response.

Findings: For the goals of universal access and MDGs
to be met, greater accountability, transparency and
civil society engagement and oversight is required. Civil
Society’s role will include: budget tracking/monitoring
activities that assess government spending patterns
on TB-HIV vis a vis the magnitude of the problem;
lobbying the developed countries to fulfill 0.7% of
GDP from OECD countries to be devoted to develop-
ment, including health, TB-HIV and developing coun-
tries to spend at least 15% of their own GDP on
health; tracking allocations and its expenditures.
Conclusions: Coalition building provides an oppor-
tunity for CSOs to leverage on their strengths and de-
mand for increased resource allocation for TB-HIV
mobilize for increased resource allocation for TB-HIV
activities at country.

TB-HIV policy monitoring and advocacy from a
community perspective
T Trapaidze. Welfare Foundation, Tbilisi, Georgia.

Fax: (+995) 32 912 699.
e-mail: tamari@welfarefoundation.org.ge

Background: Tuberculosis (TB) is one of the leading
causes of morbidity in Georgia. TB has reached dra-
matic figures during the last two decades. The situation
improved slightly after the establishment of the na-
tional TB program but it still remains alarming. Espe-
cially worrying is the situation regarding drug-resistant
forms of TB.

Methods: In October 2006 Welfare Foundation, an
NGO based in Thilisi, Georgia, has started working
on TB-HIV Monitoring and Advocacy project, which
seeks to increase civil society engagement in policy-
making efforts around the adoption and implementa-
tion of WHO collaborative TB-HIV activities. During
monitoring phase over 24 in-depth interviews with
various stakeholders engaged in Tuberculosis and
HIV/AIDS issues in Georgia was conducted.

Results: Interviews revealed that the state of collabo-
rative TB-HIV activities in Georgia is improving slowly,
but steadily, however practical collaboration is very
little. Despite the increasing number of TB and HIV/
AIDS patients who seek help in the private sector, they
are neglected from the National TB and AIDS pro-
grams. Unreasonable use of drugs is another major
problem of present days in Georgia. TB drugs are
available and sold prescription-free in pharmacies.
There is no law prohibiting selling TB drugs (as well

as all other antibiotics) in Georgia. Consequences of
misuse of drugs lead to development of resistance to
antibiotics, ineffective treatment, and adverse effects;
as a result it creates an economic burden on the pa-
tient and society.

Next steps: In response to these key findings Welfare
Foundation undertakes advocacy activities aimed to
secure new policy guidelines against availability of
prescription-free TB antibiotics in Georgia. It targets
the following audience-policy makers from the Parlia-
ment’s Health Committee, Ministry of Labor, Health
and Social Affairs as well as TB-HIV health care pro-
viders, affected communities with both these diseases
and civil society organizations.

TB-HIV policy monitoring and advocacy from an
HIV institutional perspective
A Reid. Epidemic Monitoring and Prevention, UNAIDS,

Geneva, Switzerland. Fax: (+41) 22 791 4746.
e-mail: reida@unaids.org

Informed and empowered civil society groups have
been central to advancing the global response to HIV
in defining and driving the research agenda as well as
accelerating the implementation of universal access to
HIV prevention, treatment, care and support. This
community activism and engagement is now being
expanded to tackle the challenge of improving TB
control for people living with HIV. This presentation
will examine the role of civil society in advocating for
and monitoring improvements in TB control for
people living with HIV. The following topics will be
discussed during the presentation:

* Historical perspective from UNAIDS and the in-
volvement and empowerment of civil society in the
HIV response and lessons for engaging civil society
in TB control.

» International policy frameworks and commitments
to addressing TB in people living with HIV (World
Health Assembly, UNGASS, UNAIDS Programme
Coordinating Board, UN High Level Meeting on
HIV/AIDS and First Global Leaders Forum on TB-
HIV) with examples of how of community engage-
ment in these processes has advanced the agenda.

e How to translate these global level commitments
into local action.

* How to engage civil society in national monitoring
and evaluation of TB-HIV activities.

Integrating TB treatment literacy into
HIV support
C N M Nyirenda. TB-HIV, Treatment Advocacy & Literacy

Campaign, Lusaka, Zambia. Fax: (+260) 236 278.
e-mail: carolnawina@yahoo.com

Background: TALC is a Zambian NGO formed to
fight for equitable and sustainable access to HIV treat-
ment, care and support for people living with HIV
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(PLHA), including TB treatment. In 2006, TALC con-
ducted a research and monitoring project to find out the
status of implementation of the WHO Interim Policy on
Collaborative TB-HIV Activities and the IEC gap.
Methods: The project was carried out in three prov-
inces—Western, Lusaka and Central—through site
visits TALC interviewed a total of 53 key informants,
including TB and HIV policymakers, clinical staff,
NGO representatives and PLHA and/or survivors
of TB.

Results: TALC found that the TB and HIV pro-
grammes were planned and implemented separately
in most health centres. As a result, information about
TB-HIV co-infection and/or patients’ rights was not
available especially among recipients of care at the
community level.

Conclusion: TALC recommends greater support to
HIV advocates and TB and HIV community health
care providers to build their capacity to provide crit-
ical information. HIV advocates need to integrate TB
into their advocacy work and be supported to carry
out public awareness IEC campaigns within their com-
munities. TB treatment literacy needs to be a part of
HIV support services and programs. Training of Train-
ers programmes and IEC materials such as posters,
brochures, TB Patients Charters and TB International
Standards of Care are also needed. Lastly, the national
TB and HIV programmes need to collaborate more
effectively to integrate TB and HIV services.

THE COPD EPIDEMIC: HOW SHOULD
THE HEALTH SERVICES RESPOND?

How can district services prepare? Training
equipment and supplies
G Erhabor. Department of Medicine, lle-Ife, Osun State,

Nigeria. Fax: (+234) 36 222 022.
e-mail: gregerhabor7@yahoo.com

Cigarette smoking is the major risk factor for COPD.
However, focus on this single aetiology factor has led
to the undermining of other risk factors like indoor
pollution, malnutrition, infections and tuberculosis.
The response to COPD epidemic in a district hospital
will be discussed. Emphasis will be placed on the need
to screen population at risk. The use of spirometry as
a basic tool of diagnosis and monitoring the progress
of the disease will be emphasized. Preventive mea-
sures like health education, vaccination, early detec-
tion and prompt treatment of the disease, improve-
ment of maternal and child health and eradication of
poverty should be the primary focus in resource lim-
ited countries.

LABORATORY SCALE-UP FOR ENHANCED
TB DIAGNOSIS

Global scale-up of laboratory services to
address the needs for migration screening for
infectious diseases

C Gilpin. International Organization for Migration, Geneva,
Switzerland. Fax: (+41) 22 798 6150. e-mail: cgilpin@iom.int

The International Organization for Migration (IOM)
is the leading inter-governmental organization in the
field of migration. IOM works in the four broad areas
of migration management: migration and develop-
ment, facilitating migration, regulating migration
and forced migration. Migration health is one of the
IOM activities that cuts across these areas of migra-
tion management. TB diagnosis is the main focus of
IOM’s health assessment programmes. To meet the
pre-migration screening requirements of resettlement
countries IOM has established a global network of
TB culture laboratories with additional capacity to
test for other infectious diseases including HIV and
malaria. In 2005, IOM established its first BSL-3 lab-
oratory in Thailand and has subsequently established
similar facilities in Pakistan, Kenya, Nepal with two
new laboratories in Bangkok and Mae Sot, Thailand.
All facilities were designed according to WHO guide-
lines for BSL-3 laboratories and include two main areas
one functionally clean administrative area and the
other functionally dirty culture laboratory area sepa-
rated by a double door airlock. Negative pressure is
created in the dirty laboratories by venting Class 11
Biological Safety cabinets to the outside using a thim-
ble connection above the BSC and ducting to the out-
side. Visual negative pressure monitoring devices are
installed. Liquid culture and DST using the MGIT 960
instrument is implemented at all sites with standard
operating procedures in place, uniform data collection
and performance monitoring using quality indicators.

Sustainability of laboratory scale-up:
what does it entail?
A Van Deun. Mycobacteriology Unit, Institute of Tropical

Medicine, Antwerp, Belgium. Fax: (+32) 3247 6333.
e-mail: avandeun@iuatld.org

For the second Global Plan of the Stop TB partner-
ship, laboratory capacity will have to be greatly ex-
panded. Microscopy services need to be increased by
50-100% over the current 80 million smears annu-
ally, at 50 million USD investment and 250 million
annual recurrent cost. Cultures need to increase from
10 to 66 million, using an additional 2000 laborato-
ries and 23 000 technicians, at 3 billion investment
and 730 million recurrent costs. In low-income, drug
susceptibility testing (DST) needs to be brought up to
6 million tests per year. Microscopy scaling-up holds
the greatest promise. The investment needed is more
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modest and with scaling-up mainly through LED
fluorescence microscopy introduction, recurrent costs
may actually not change much or even be less. The
picture is quite different for culture and DST, partic-
ularly if commercial liquid media are used. Even if
these funds can be raised initially, annual recurrent
costs are staggering, and can only be covered by gen-
erous, sustained external funding. Without this, cul-
tures will be available only to patients who can pay.
Uninterrupted use of a technology that is too far ad-
vanced for the infrastructure and level of support
available in low-income countries, including capacity
to provide a safe environment, is not evident. But
mainly human resources need to be much more devel-
oped in numbers and capacity to absorb these highly
demanding methods. Worrisome are also the lack of
efficient lab managers, even at national TB reference
laboratories, instability of staff due to various factors,
and the generalized dislike of TB work, dangerous
and badly paid, unlike other laboratory tests. Mone-
tary incentives may be unavoidable.

HEALTH SYSTEMS RESPONSE FOR
HUMAN RESOURCES: ENSURING THE TB
WORKFORCE IS PRESENT, COMPETENT,
SUPERVISED AND SUPPORTED

Challenges to ensuring a competent workforce
within a decentralised health system

S Jittimanee. National TB Programme, Bangkok, Thailand.
Fax: (+662) 212 9187. e-mail: ssthaitb@yahoo.com

Thailand is one of the 22 high TB burden countries.
TB incidence decreased by 50% from 1985 to 1991
then increased again in the 1990s due to the HIV/
AIDS epidemic. The National TB Program has com-
mitted to implement the DOTS strategy and covered
all public health care facilities since 2002. Along with
the economic development, the government has de-
centralized public health system that has contributed
to improve the health of the population. TB services
are well integrated into the national health care sys-
tem. TB is in the list of health inspector system. Key
performance indicators of the MOH also includes the
requirement of TB training for TB clinic staff. The re-
cent reforms and financing mechanisms under the
National Health Security Office present opportuni-
ties for enhancing TB control. The issues raised by
the program monitoring reported the inadequate per-
formance particularly in Bankgok, inadequate pro-
gram management and coordination under the decen-
tralized public health system, limited administrative
authority and capacity to guide and supervise pro-
gram implementation at provincial and district levels.
A competent workforce is a key success factor for
improving TB program performance. To ensuring a

competent workforce is not only know what need to
be done but need to do it effectively also. The chal-
lenges include 1) improve staff management at all levels,
2) provide effective training activities at all levels,
3) establish the demonstration sites for specific TB
control component such as TB-HIV and MDR-TB,
4) involving all stakeholders in developing a compre-
hensive strategic plan for TB control.

Working with partners to meet the health
systems needs for TB control

T E Tupasi,’ N R Mira,” M | Quelapio,’ A A Concepcion,’
V CBelen,! R G Vianzon.2 'Tropical Disease Foundation,
Makati, 2National TB Control Program, Infectious Disease
Office, National Centre for Disease Control and Prevention,
Department of Health, Manila, Philippines.

Fax: (+632) 893 6066. e-mail: tetupasi@tdf.org.ph

Background: The Philippines is 9th of 27 high prior-
ity countries for multidrug-resistant tuberculosis
(MDR-TB). In February 1999, the Tropical Disease
Foundation (TDF) established a private public mix
DOTS (PPMD) Center in Makati Medical Centre in
collaboration with the NTP, approved by the Green
Light Committee in 2000 as the first pilot project on
the programmatic management of drug-resistant TB
(PMDT).

Method: The TDF provided a series of training courses
for various health care workers in public DOTS units
and other non-government organizations (NGOs) pro-
viding DOTS services for the decentralization of the
MDR-TB patients after sputum culture conversion. A
training course for treatment center staff was initiated
in 2004.

Results: Up to 30 June 2008, 624 doctors and nurses
and 611 community volunteer health workers had
undergone didactic and practical training on various
aspects of PMDT to provide direct observed treatment
(DOT) for MDR-TB patients. The TDF has provided
full support in the human resource development plan
for PMDT into the NTP. Competency-based training
modules for PMDT have been developed in the train-
ing of trainers from the NTP, the regional and local
health facilities. In addition, training of clinical staff
for PMDT Treatment Centres (TC) allowed expansion
from three to a total of six in Metro Manila plus the
first PMDT TC in Region VII in Cebu City. A nation-
wide scale-up to establish 42 treatment centers and
35 supporting laboratories is planned to start 2009.
Conclusion: PMDT, initiated in the private sector, is
now integrated into the NTP through partnership be-
tween the TDF and the NTP. This is a major factor in
the gains attained in the Philippines in keeping with
the WHO strategy to meet the challenge of MDR-TB.
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A PICTURE PAINTS A THOUSAND
WORDS: RE-IMAGING TOBACCO

Bans on tobacco promotion: evidence
and status
M Molinari. International Union Against Tuberculosis and

Lung Disease, Buenos Aires, Argentina.
Fax: (+54) 11 4612 5086. e-mail: mmolinari@iuatld.org

Introduction: Extensive and overwhelming research
has demonstrated that banning tobacco promotion
and sponsorship is an effective means to reduce smok-
ing prevalence and tobacco consumption. Political
will to strengthen public health policies through pass-
ing comprehensive legislation to counter tobacco pro-
motion, has been essential.

Status and evidence: National campaigns in devel-
oped countries have been successful to enact and en-
force regulatory frameworks including promotion
and sponsorship. These policies mainly prevent and
reduce access to tobacco by banning display promo-
tional items, prohibiting most types of outdoor adver-
tising, restricting indoor promotion and placing ex-
tensive bans on sponsorship by tobacco firms. In
Canada some jurisdictions (Quebec, Ontario and Al-
berta) have recently prohibited the visible tobacco
product displays at point of sales. In many lower and
middle-income countries advertising and promotion
bans remain partial. Developing countries (Brazil,
Mexico and Uruguay) are adopting comprehensive
laws to regulate and control tobacco consumption,
including tobacco promotion and sponsorship.
Challenges: However, as the regulation increases, the
tobacco industry puts most of its money into the retail
environment. Tobacco firms deploy other marketing
tactics to continue communicating their brand imag-
ery and attracting new consumers through point-of-
sale strategies including shelf displacement and pack-
age design. Quite a few countries have passed laws to
prohibit the visible display of tobacco products at
point of purchase.

Conclusion: Tobacco promotion at retail is still a
field that has not been sufficiently covered. Compre-
hensive bans legislation and effective enforcement on
tobacco promotion including retail displays are needed,
to limit the target audience and the content of the
messages.

MONITORING AND EVALUATING THE
RESPONSE TO THE HIV/AIDS EPIDEMIC
AT NATIONAL AND FACILITY LEVEL IN
RESOURCE-POOR COUNTRIES

Monitoring the national response to HIV
testing, PMTCT and ART in Malawi using
annually conducted country-wide situational
analyses: 2002-2007

A Jahn,.23 P Moses,4 L N'goman’goma,* M Hochgesang,>
D Nsona,' H Tweya,'3 R Chimzizi,® A D Harries.” 'The
Lighthouse Trust, Lilongwe, Malawi; 2International Training and
Education Center on HIV, Seattle, Washington, USA; 3London
School of Hygiene & Tropical Medicine, London, UK; 4HIV Unit,
Malawi Ministry of Health, Lilongwe, Malawi; >Centers for
Disease Control, Global AIDS Program, Maputo, Mozambique;
6National TB Control Program, Malawi Ministry of Health,
Lilongwe, Malawi; 7International Union Against Tuberculosis
and Lung Disease, Paris, France. Fax: (+265) 1 758705.
e-mail: andreas.jahn@Ishtm.ac.uk

Background: Malawi has a population of 12.5 mil-
lion and an adult HIV prevalence of 12%. HIV ser-
vices have gradually scaled up since 1999 within an
extremely resource-constrained health system. Since
2002, countrywide surveys have been carried out an-
nually to document HIV services operating in the pre-
vious calendar year.
Aims:
* To provide a national inventory of biomedical HIV
service providers.
 To measure utilisation of HIV testing, PMTCT, HIV
management of TB patients, ART and blood trans-
fusion services.
Methods: Data collection covers all health sectors.
The survey is conducted by a small centrally-
coordinated team visiting all facilities in the 1st half
of the year, interviewing health workers and review-
ing primary data in registers. Qualitative data on lo-
gistics and practices and quantitative data on service
utilization are collected.
Results: The surveys have documented a dramatic in-
crease in HIV service provision over the 5 years (see
Figure). In 2006, a total of 661400 HIV tests were
performed at 351 static, 290 outreach and 274 mo-
bile locations. 141 ART clinics located in all districts
in Malawi had registered a cumulative total of 85200
ART patients. HIV status was known for 26% of all
pregnant women at ANC and for 6% of all deliveries.
17000 (66%) of the 26 700 TB cases registered in
2006 were tested for HIV; 11700 (66%) were HIV
positive; 11 500 (98%) of HIV positives started cotri-
moxazole prophylaxis. Extrapolated to the national
level 38% of all TB patients believed to be HIV posi-
tive started ART.
Conclusions: The annual situational analyses have
provided vital strategic information to the national
HIV programs. Poor accuracy limited the usefulness
of passively reported data. The annual direct review
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of primary data has helped to improve the design of
tools and to better integrate systems. The 2007 round
of the survey will be completed in July and the latest
national data will be presented.
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Figure Total national number of HIV tests by service type in
Malawi 2002-2006.

Use of routine HIV data for planning

and decision making at national level

in Mozambique

M Hochgesang,' A DuBois," L Nelson,! P Young,'

N Lentini.2 'Centers for Disease Control and Prevention,
Global AIDS Program, Maputo, 2US Agency for International
Development, Maputo, Mozambique.

Fax: (+258) 2131 4460. e-mail: mindyho@gmail.com

Background: Initial investments in strengthening
monitoring and evaluation and other strategic infor-
mation systems have increased the quantity and qual-
ity of information available on the scale-up of HIV
and AIDS-related programs in many less developed
countries. However, less attention has been paid to
developing tools and systems to integrate data into
planning and decision-making processes at multiple
(facility, geographic, program) levels.
Approach: Mozambican implementing partners, in
collaboration with the Government of Mozambique,
have developed a portfolio of tools to facilitate en-
hanced evidenced based decision-making using rou-
tinely collected data. Tools have been developed focus-
ing on key areas of service uptake, coverage, equity, and
quality of services. These tools can: 1) strengthen mon-
itoring of implementation of HIV programs at na-
tional and sub-national levels 2) provide timely feed-
back on ‘problem areas’ or other areas in need of rapid
intervention, and 3) inform planning and decision-
making in funding and expansion of services.

Results: Examples of tools for enhanced data use will

be presented and include:

* Maps of existing services and population-based data
to monitor program expansion and identify prior-
ity underserved areas for expansion of services

e Standardized analyses developed for routine use to
evaluate quality of services through linkages across
programs (e.g. care and treatment)

e A ‘dashboard’ tool to facilitate comparison of
achievements by geographic area (e.g. province)
Recommendations: As the quantity and quality of HIV-
related data increase, countries should place greater em-
phasis and resources on increasing the use of data for
monitoring and decision-making at multiple levels to in-
form ongoing scale-up of services. Countries can adapt
tools and strategies like those developed in Mozam-
bique to begin to address their own data usage issues.

Use of real-time, touch screen electronic data
systems to monitor the delivery and outcomes
of antiretroviral therapy at government health
facilities in Malawi

G P Douglas, M V McKay, O J Gadabu. Baobab Health,

Lilongwe, Malawi. Fax: (+1) 412 365 0338.
e-mail: gdouglas@baobabhealth.org

Background: Malawi’s Ministry of Health (MoH)
HIV Unit is tasked with managing the country’s na-
tional anti-retroviral therapy (ART) programme. Com-
plete, accurate and timely data are critical for moni-
toring and evaluation (M&E). Cohort analyses are
conducted every three months at each of roughly 120
sites delivering ART. Aggregation of data and compi-
lation of reports in preparation for supervision visits
is time consuming. Site supervision visits require a
significant amount of manual data auditing to ensure
high data quality, leaving little time to address clinical
care issues. Anecdotal evidence suggests that the ac-
curacy of reports diminishes as the number of patients
on treatment at a given site grows beyond 1000.
Malawi is currently piloting electronic data systems
(EDS) to evaluate the impact on improving data qual-
ity and reducing the burden of M&E.

Methods: In 2005 a task force was created to inves-
tigate the feasibility of introducing computers to cap-
ture patient-level data and produce cohort reports au-
tomatically. A point-of-care approach was decided
upon where doctors, clinical officers and nurses use
small touchscreen computers to enter patient informa-
tion at the time of the clinical visit.

Results: Point-of-care EDS systems were installed at
four MoH hospitals. Data from the two sites in the
Northern region are not available. The remaining two
EDS sites have been live since November 2007. By the
end of March 2008, the sites had 2529 and 1769 pa-
tients ever started on ART. Data from the EDS were
used to generate quarterly reports. Manual reports
were compared with EDS reports to identify and rec-
oncile discrepancies. MoH supervision teams reported
confidence in the reports. Current-quarter cohort re-
ports matched. Cumulative cohort and survival anal-
ysis reports had minor errors due to unrecorded pa-
tient transfers.

Conclusion: EDS has the potential to significantly re-
duce the burden of M&E in this setting. Continued
development will increase system usefulness.
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SURVEILLANCE AND INFORMATION
SYSTEMS TO MONITOR TB-HIV
PROGRAMME ACTIVITIES IN
RESOURCE-LIMITED SETTINGS

Evaluation of a modified TB reporting and
recording system: how can the system be
improved to monitor quality of TB care and
HIV testing uptake in Zambia?

N Kapata,' M Patel,2 M Mwananyambe,3 M Maboshe,*

S Kabange,> A Mwynga,3 V Mukonka,! A Nakashima,?2

B Miller.2 "Ministry of Health, Lusaka, Zambia; 2CDC, Atlanta,
Georgia, USA; 3CDC, Lusaka, 4WHO, Lusaka, STBCAP/FHI,
Lusaka, Zambia. e-mail: nkapata@gmail.com

Background: About 50-70% of TB patients in Zam-
bia are HIV-infected. In response, the Ministry of
Health (MOH) has scaled up HIV testing and access
to care and treatment among TB patients. In 2006,
the MOH revised the national TB surveillance system
to include HIV data. A pilot evaluation of this revised
surveillance system was conducted in two provinces.
Methods: Two teams with representation from MOH
and key partners conducted the evaluation. Each team
visited a purposeful convenience sample of clinics in
each province and reviewed the TB register and facility-
based treatment cards of patients from July 2006—
March 2007.

Results: The mean percent of registered TB patients
who received HIV testing and tested HIV-positive at
26 sites was 55% (range: 6% to 86%) and 79% (range:
50% to 92%), respectively. Of the total 855 treat-
ment cards reviewed, 637 (74%) had data recorded on
HIV testing status; of these, 517 (81%) were recorded
as having accepted testing. Of these, 462 (89%) had
HIV test results and 365 (80%) were recorded as HIV-
positive. Of the 365 patients recorded as HIV-positive,
184 (50%) had data on ART-eligibility status; of these,
165 (89%) were recorded as ART eligible and 103
(62%) were documented as being on ART.
Conclusions: Evaluation of the TB surveillance sys-
tem is useful for assessing the quality and complete-
ness of data on HIV testing and among TB patients.
Additional training, tools, support, and ongoing su-
pervision are needed to build knowledge and practice
among staff to correctly record and report data.

Monitoring TB screening, diagnosis and
treatment in HIV care and treatment settings:
lessons learnt in Rwanda

G Vandebriel,’ K Turinawe,' J Ruyonga,2 J Mugabo,?

A Finlay,3 M Gasana.4 'Columbia University Mailman School
of Public Health, International Center for AIDS Care and
Treatment Programs-Rwanda, Kigali, 2Center for Infectious
Disease Control/TRAC-PLus, HIV/AIDS Section Ministry of
Health, Kigali, Rwanda; 3Centers for Disease Control and
Prevention, Atlanta, Georgia, USA; 4Center for Infectious
Disease Control/TRAC-PLus, TB Section Ministry of Health,
Kigali, Rwanda. e-mail: michelgasana@yahoo.fr.

Background: To respond to the high burden of HIV/
AIDS and tuberculosis (TB), the Rwandan Ministry
of Health (MOH) adopted a national policy on TB-HIV
collaboration, established a national TB-HIV working
group (WG), revised program guidelines and devel-
oped the TB-HIV monitoring and evaluation (M&E)
system. One of the policy areas is to screen all HIV-
infected patients for active TB disease and to link all
suspects to TB diagnosis and therapy.

Methods: A symptom based 5 question checklist was
developed to screen all HIV-infected patients attend-
ing HIV CT services for TB. Patients who screen pos-
itive on the questionnaire are considered TB suspects
and referred for further diagnostic workup and treat-
ment. The HIV patient dossier was revised, pre-ART
and ART registers that include information on TB
screening, diagnosis and treatment were developed
and national indicators on TB screening agreed upon
which are reported by HIV CT sites to MOH every
6 months. M&E workshops for HIV CT staff were
organized. Implementation started at 2 model centers,
followed by national scale up. Regular supervision
and mentoring were carried out to HIV CT sites na-
tionwide. The TB-HIV WG analyses data regularly to
inform the program.

Results: By the end of 2007, 95/185 (55%) HIV CT
sites were using the national HIV M&E tools and were
reporting TB screening data regularly to the MOH.
During the second semester of 2007, 85% (10 362/12
179) of newly enrolled HIV infected patients at these
sites had documented evidence of screening for active
TB as part of routine care. 2.6% (268) of those who
screened positive were subsequently diagnosed with
TB and initiated treatment.

Conclusion: The Rwandan experience demonstrates
that through national efforts an M&E system for TB
screening, diagnosis and treatment can be developed
and implemented at HIV CT sites nationwide. Effort
remains to fully scale up this TB screening monitoring
system and improve its quality.

Continuous laboratory-based surveillance
for MDR-/XDR-TB and public health response
in Botswana

V M Gammino," M Lambert,2 E C Bile,34 | Mtoni,> J Hafkin,6
K Radisowa,> G Moalosi,” M Bachhuber,4 H J Menzies,’

B Kim,! K P Cain." "Division of TB Elimination, Centers for
Disease Control, Atlanta, Georgia, USA; 2Secretariat of the
Pacific Community, Noumea, New Caledonia; 3Global AIDS
Program, Centers for Disease Control, Gaborone, 4BOTUSA,
Centers for Disease Control, Gaborone, 5Botswana Ministry of
Health, National TB Reference Laboroatory, Gaborone,
6University of Pennsylvania, Botswana-Penn Partnership,
Gaborone, 7Botswana Ministry of Health, National TB Program,
Gaborone, Botswana. Fax: (+1) 404 639 1566.

e-mail: vmgO@cdc.gov

Background: Tuberculosis (TB) case detection through
quality-assured bacteriology and recording and report-
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ing (R&R) are two of the five components of the
DOTS strategy. Data from the 2002 Botswana drug
resistance survey (DRS) demonstrated an increasing
trend in the prevalence of multidrug-resistant (MDR)
TB; in 2008, three patients were diagnosed with ex-
tensively drug-resistant (XDR) TB, highlighting the
need for improved surveillance of anti-tuberculosis
drug resistance to facilitate rapid case detection and
minimize transmission of drug-resistant TB. Prior to
2007, no computerized system for R&R of culture
and DST results to the National TB Program (NTP)
existed. All requests for TB culture and drug suscep-
tibility testing at the National TB Reference Labora-
tory (NTRL), as well as the dispatch of results, were
made via paper forms.

Methods: We piloted a laboratory information sys-
tem to manage data from the 4th DRS with the goal
of implementing routine anti-TB drug surveillance
following the DRS. We modified the lab request form
to include: patient category, HIV status, treatment reg-
imen, date stamps, and specimen collection period
and characteristics. We customized an Access database
to create patient and district-level reports for these
variables.

Results: Between July 2007-April 2008, NTRL man-
aged 6640 lab requests electronically for routine and
DRS purposes; NTRL is now able to review and ana-
lyze electronic data on specimen quality, turnaround
times, and microscopy, culture and DST performance.
Conclusions: During a 21-month pilot, NTRL cap-
tured data on >6000 specimens which hitherto would
have been reported and analyzed manually. This system
increased NTRDs capacity to generate comprehensive
patient- and district-level reports and statistics on lab
performance. This has facilitated the program’s abil-
ity to tie laboratory surveillance to routine program
functions in order to meet program goals for case de-
tection and effective treatment.

Monitoring and evaluation of TB-HIV
collaborative activities in Thailand
S Jittimanee. TB Bureau, Department of Disease Control,

Ministry of Public Health, Bangkok, Thailand.
Fax: (+662) 212 5935. e-mail: sxj47@yahoo.com

Background: Thailand is one of high-burden TB coun-
tries. HIV is prevalent in Thailand, with an estimated
550000 persons living with HIV/AIDS (PLHA). TB-
HIV collaborative activities have been scaled up na-
tionwide since 2007. We analyzed routine program
reports to evaluate the progress towards implementa-
tion of universal access for TB-HIV interventions.

Method: HIV status and treatment information is in-
cluded in TB treatment card and TB register. The quar-
terly TB-HIV report is prepared by TB clinic staff, and
compiled and forwarded by Provincial TB coordina-
tors. National targets for TB-HIV implementation in-
clude HIV testing of 80% of TB patients, ART for 60%

of HIV-infected TB patients, and 90% of PLHA to have
documented annual TB screening.

Results: As a baseline, in 2006, 45% (26 552/58 82.8)
TB patients had known HIV status. After implemen-
tation in 2007, 68% (37 744/55 190) of reported TB
cases had known HIV status, and of these 20% were
HIV-infected. Of 7615 patients with HIV infection,
67% received CPT and 32% ART during TB treat-
ment. Activities to decrease burden of TB in PLHA
have reached very few PLHA as only 23593 were
screened for TB and 12% had TB.

Conclusions: In 2007 Thailand has made substantial
progress towards universal access for TB-HIV inter-
ventions. However, performance is well below na-
tional targets for ART and for TB screening of PLHA.
One key implementation barrier is that TB-HIV activ-
ities at HIV clinics are monitored only by TB program
staff. Improved coordination with and involvement
of HIV program and clinic staff is needed to improve
implementation.

MALE CIRCUMCISION A SUCCESS STORY
FOR HIV PREVENTION. NOW WHAT?

Effectiveness of male circumcision:
epidemiology and clinical trials data

F Makumbi,' G Kigozi,2 N Kiwanuka,2 D Serwada,’

M Wawer,3 S Watya,? R Gray.3 "Makerere University-School
of Public Health, Makerere University, Kampala, 2Rakai Health
Sciences Program, Kampala, Uganda; 3Johns Hopkins
University-Bloomberg School of Public Health, Baltimore,
Maryland, USA; 4Makerere University, Mulago Hospital,
Kampala, Uganda. e-mail: fmakumbi@rhsp.org

Background: The efficacy of male circumcision (MC)
against male HIV acquisition has been proven by three
randomized clinical trials, which confirms observa-
tional and ecological study findings.

Methods: Review of the randomized clinical trials on
MC for HIV-prevention conducted at 3 trial sites in
sub-Saharan Africa. HIV negative men aged 18-24
years (Orange farm and Kisumu), and 15-49 years
(Rakai) who accepted to receive their HIV sero-status
results were randomized to receive immediate (inter-
vention) or delayed (control) circumcision, and fol-
lowed (FUP) at 6, 12 and 24 months, or more fre-
quently at 3 months intervals post randomization. HIV
infection was detected using EIA and WB for confir-
mation. Statistical analyses used Kaplan-Meier (KM)
and Poisson regression model (per 100-person years
[py]) to estimate the interval specific and 2-year cu-
mulative risk of HIV-infection.

Results: The 2-year cumulative HIV-incidence or prob-
ability of new HIV-infection was significantly higher
in the control compared to the intervention arm, with
efficacies of 51% (95%CI 16-72) Rakai; 53% (95%CI
22-72) Kisumu; 60% (95%CI 32-76) Orange farm.
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Protection in the intervention arm against HIV-infection
was observed in all socio-demographic, behavior and
symptoms of STTIs. The biggest reduction between study
arms was observed in ‘the most at risk’ groups. In Ra-
kai, the efficacy of MC was 24% at 0—6 month, 63%
at 6-12 months and 75% at 12-24 months. No sig-
nificant behavioral disinhibition was observed during
the study period. MC also reduced genital ulcer dis-
ease (GUD) in men (PRR = 0.53, 95%CI 0.43-0.64).
Conclusions: Male circumcision significantly reduces
HIV acquisition in men, and genital ulceration.

Activities around male circumcision in Kenya:
report from the Government Task Force
P Cherutich. National AIDS/STD Control Programme

(NASCOP), Nairobi, Kenya. Fax: (+254) 202 710 518.
e-mail: Pcheru@aidskenya.org

Background: Two decades of observational studies
suggest that male circumcision, the oldest known sur-
gical procedure, can partially protect men from ac-
quiring HIV. Results from the Orange Farm Interven-
tion Trial, South Africa; Rakai, Uganda and Kisumu,
Kenya prompted the Joint United Nations Programme
on HIV/AIDS (UNAIDS) to issue a position statement
and develop a United Nations Work Plan on Male Cir-
cumcision (MC) and HIV. In May 2007, the Ministry
of Health, Kenya appointed a Taskforce to develop
a policy and oversee the implementation on an MC
programme.

Approach: The taskforce consisting of three sub-
committees comprises government agencies, UN agen-
cies, and civil society organizations. MC policy was
approved in November 2007 and published in January
2008. Facility assessment and acceptability studies
have been carried out. The clinical manual for safe
male circumcision, a communication strategy for MC
as well as indicators for monitoring and evaluation
have been finalized. Dialogue with non-circumcising
communities is on-going. Training curricula and op-
erational strategy are being developed. We have also
carried out sensitization of health care providers and
community leaders.

Lessons learned/Challenges: Translation of research
findings into policy is lengthy and laborious. It is im-
portant to build capacity for countries to enhance this
process. Human resource capacity may not be suffi-
cient to meet MC demand.

STRENGTHENING HEALTH SYSTEMS
FOR PNEUMONIA MANAGEMENT
IN CHILDREN

Current challenges for effective
case management
T Hazir. ARI Research Cell, Children’s Hospital PIM, Islamabad,

Pakistan. Fax: (+92) 51 926 0066.
e-mail: tabishhazir@hotmail.com

Effective case management is an important strategy

to reduce childhood pneumonia mortality in chil-

dren. Evidence based guidelines though available are

used variably. Case management strategy is shown to

be effective but there are challenges which need to be

addressed.

Clinical overlap: Guidelines assume that any child

with fever, cough with fast breathing has pneumonia

and needs antibiotics. This clinical definition can over-

lap with diseases not requiring antibiotic. Referral for

inpatient management: Accurate recognition of the

child with clinical deterioration, supported by a mech-

anism that allows prompt referral to a health facility is

currently inadequate in resource-limited settings. Im-

portant issues about antibiotic choice and duration

include:

* Assessing clinical efficacy of antibiotics on the basis
of treatment failure

¢ Antibiotic therapy in populations with predomi-
nant viral infections

* Ability of the health workers to recognize and treat
severe pneumonia in the community

e Increasing global coverage of effective vaccines
against H. influenza type b and pneumococcus

* Difficulty in diagnosis of pulmonary TB as a cause
of acute pneumonia in TB endemic areas

e Unspecified duration of antibiotic treatment for
severe pneumonia in HIV infected and malnourished
children.

Unsatisfactory management of hypoxaemia in re-
source limited settings due to ambiguity in definition
and difficulties in detection of hypoxaemia, availabil-
ity and proper utilization of oxygen. Undetermined
value of micronutrients like zinc in severe pneumo-
nia. Definition and management of treatment failure
needs revised standardization based on evidence which
distinguishes between benign treatment failures in vi-
ral infections and true treatment failures indicating
deterioration.
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ESTABLISHMENT OF EFFECTIVE
AND RESPONSIVE TB LABORATORY
DIAGNOSTIC SYSTEMS IN
HIGH-BURDEN COUNTRIES

Significance of an accurate and responsive TB
laboratory system for enhanced TB control
A Date, L Parsons, B Miller. Centers for Disease Control &

Prevention, Atlanta, Georgia, USA. Fax: (+1) 404 639 6499.
e-mail: adate@cdc.gov

An essential and critical component of each country’s
National Tuberculosis Control program is their Na-
tional TB Laboratory system. Accurately performed
quality assured laboratory testing plays a critical role
in TB diagnosis, treatment monitoring, and surveil-
lance of TB prevalence and drug resistance. Successful
functioning of the TB laboratory system requires a well-
established laboratory network, a continuous supply
of diagnostic tools, adequate well-trained and appro-
priately managed human resources, a good laboratory
information system, quality assurance program, ap-
propriate laboratory safety practices, and partnership
with other programs as well as the private sector. With
a well functioning network of laboratories perform-
ing quality AFB smear microscopy, modern and rapid
diagnostic tests can be incorporated into the existing
laboratory network at various levels. Availability of
well-trained personnel in TB diagnostics and labora-
tory management is critical to functioning of the lab-
oratory system. A good laboratory information system
is essential to ensure that the test results are quickly
returned to the clinicians to assist them in appropriate
decision making. Quality assurance programs for AFB
smear microscopy, culture and newer diagnostic tests
can build confidence in laboratory services and improve
utilization of these essential services by the clinicians.
Partnerships with other programs and private sectors
also providing laboratory services can optimize use of
available resources and improve the quality of labo-
ratory systems as a component of a more comprehen-
sive health care system.

Building and implementing TB laboratory
capacity for diagnostics, vaccine trials and
surveillance in Western Kenya

A H Van't Hoog.'2 'Kenya Medical Research Institute CGHR,
KEMRI/CDC Program, Kisumu, Kenya; 2Academic Medical

Centre, University of Amsterdam, Amsterdam, Netherlands.
Fax: (+254) 57 202 2981. e-mail: avanthoog@ke.cdc.gov

The initiation of tuberculosis epidemiology studies at
the KEMRI/CDC field research station in Kisumu,
Kenya has created the need for onsite tuberculosis
laboratory capacity. Our objective is to establish a
safe and high quality mycobacterial laboratory that is
able to meet current and future research and program
needs. As the first step we established within an exist-

ing laboratory building a laboratory that could han-
dle approximately 40 000 sputum samples from a TB
prevalence survey for sputum concentration and fluo-
rescence microscopy. The next step is renovation to
meet biosafety level 3 requirements and perform solid
and liquid mycobacterial cultures, and the last phase
introduction of drug susceptibility testing. During the
symposium progress, challenges and lessons learned
will be discussed.

Decentralising TB culture and drug
susceptibility testing customised according

to local needs, and including integration

with other laboratory diagnostic programmes
(HIV, malaria)

M Dosso, K N'guessan, E Ekaza, N Aka. Pasteur Institute of
Céte d'Ivoire, Abidjan, Cote d'Ivoire.

e-mail: mireilledosso@yahoo.fr

Background: Infectious diseases remain a major pub-
lic health problem in Cote d’Ivoire. Tuberculosis (TB)
is endemic in the context of the high prevalence of HIV
infection. To effectively support TB activities, a num-
ber of achievements have, with the support of institu-
tional partners, placed greater emphasis on the TB
laboratory. The purpose of this communication is to
show the Ivorian approach for decentralisation of TB
culture, sensitivity tests and the integration of HIV
activities in a low-income country.

Implementation Strategy: In the 1980s, culture for the
diagnosis of TB began in the laboratory of Bacteriology-
Virology of the Pasteur Institute of Cote d’Ivoire. In
1995 with the support of partners, CeDRes and the
Pasteur Institute performed the microbiological com-
ponent of a multicentre study conducted by The Union
on primary resistance to first-line TB drugs. Further-
more, based on a strategy of strengthening human re-
source capacity through recruitment and training and
rehabilitation of existing infrastructure and equipment,
all in collaboration with the National TB Programme
and the Ministry of Higher Education and Scientific
Research, the TB laboratory network has been increas-
ing gradually from 2004.

Results: A survey of primary TB drug resistance was
conducted in 2004. The 96 functional TB laborato-
ries in the country began screening for HIV infection
in 2008. Increasing numbers of sensitivity tests using
solid media were conducted in 2006 and 2007 in pa-
tients experiencing treatment failure. A procedure for
transporting samples from patients to CeDRes labo-
ratories and the Pasteur Institute was established in
2007. The TB centers of Bouake and Adjamé were re-
habilitated to begin performing primary cultures.
Conclusion: Facing the expansion of the drug resis-
tant TB and the HIV pandemic, decentralisation of cul-
ture may significantly contribute to improve TB con-
trol in developing countries.
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ENGAGING COMMUNITIES AGAINST
TB AND TB-HIV IN LATIN AMERICA:
A PAHO INITIATIVE

Empowering AIDS activists in the fight against
TB and HIV co-infection: experiences of Mexico
and El Salvador

F Rosas. Vivir, participacién, incidencia y transparencia, A.C.,

Nezahualcoyotl, Mexico. Fax: (+52) 55 57 35 94 32.
e-mail: frosas_22@hotmail.com

Objective: Empowering AIDS activists in the fight

against TB-HIV co-infection.

Methodology:

¢ 22 in-depth interviews were conducted among gov-
ernment officials (# = 17) and representatives of non-
governmental organizations (nz = 5). There are polit-
ical will for implementing joint TB-HIV and MDR
in Mexico. It recognizes the importance of a body
coordinator of TB-HIV and MDR TB and XDR TB
(77%, n = 22). There is recognition that isoniazid
should be offered to people with HIV (80%, n = 22).
It is recognized that HIV services can be offered in
TB health facilities (72%, n = 22).

e It was organized a forum for dialogue between gov-
ernment and civil society. It discussed issues such as
the role of activism in TB-HIV and MDR, the gov-
ernment’s response and social consequence of the
co-epidemic.

¢ 500 persons with HIV were trained as peers educa-
tors/advocates on TB-HIV and MDR and XDR.
Stigma and discrimination are obstacles for TB-HIV
health services (92%). Advocacy of human rights
are essential to improve the quality of life of those
affected (100%). Government and civil society should
be engaged in integrated TB-HIV health services
(85%).

Conclusions: Empowerment is an effective tool for a
better involvement of affected communities in pre-
vention and care for TB-HIV and MDR. It is impor-
tant to consider that the community training repre-
sents a preventive-care within its social dimensions,
and stresses the need to take into account the political
perspective of the communities affected by these two
co-epidemics.

Governmental support in community
involvement: four success stories
J Garay Ramos. Ministerio de Salud de El Salvador, San

Salvador, El Salvador. Fax: (+503) 2205 7146.
e-mail: jgaray@mspas.gob.sv

Setting: El Salvador has been classified as a country
of high/intermediate TB prevalence by WHO for the
last 10 years. Regarding TB-HIV the country has been
classified as a country of high prevalence of HIV be-
cause since 2003 the percentage of HIV in TB cases
has been consistently over 5%.

Objectives: The country has adopted the six compo-
nents of the Stop TB strategy and we wanted to eval-
uate trends in TB cure and mortality rates for the
period 1996-2006. Also the HIV component of the
strategy has been adressed by among other actions,
the introduction of ART therapy in the public system
of care in the year 2000 and we were interested in sur-
veying as well the national trends regarding cure and
mortality rates in the national cohort of TB-HIV
patients.

Method: The cure and mortality rates for TB between
1996 and 2006 as well as the TB-HIV rates for the pe-
riod 2000-2006 as reported to the National TB Pro-
gram were reviewed.

Results: In El Salvador TB cure rates have increased
from 68% to 91% and TB mortality has been reduced
from 6% to 3.7% from the year 1996 to the year
2006. Cure rates for TB-HIV patients have been con-
sistently improving from the year 2000 (42.1%) to
the year 2006 (72.1%). Mortality rates in TB-HIV co-
infection have come down from 47.4% in the year
2000 to 17.6% in 2006.

Conclusion: El Salvador’s National TB program has
vigorously pursued the STOP TB strategy particularly
DOTS enhancement and expansion with full access
and community DOTS, engagement of all care pro-
viders, empowerment of people with TB and commu-
nities and meeting the HIV challenge. Cure and mor-
tality rates in both the TB and TB-HIV population have
improved largely through goverment support of com-
munity involvement.



Symposium abstracts, Monday, 20 October S33

SYMPOSIA: MONDAY
20 OCTOBER 2008

DELIVERING EFFECTIVE TB TREATMENT
TO CHILDREN: THE CHALLENGES

Preventive therapy for children: implementation

A Mandalakas. Department of Pediatrics, Case Western
Reserve University, Cleveland, Ohio, USA.
Fax: (+1) 216 844 6265. e-mail: anna.mandalakas@case.edu

Young children living in close contact with a source
case of smear-positive pulmonary TB are at particular
risk of M. tuberculosis infection and disease. The risk
of developing TB following infection is greatest for
infants and young children under § years. Hence, the
World Health Organization and the International
Union Against Tuberculosis and Lung Disease recom-
mend that all National TB Programs screen household
contacts for symptoms of disease and offer isoniazid
preventive therapy to children aged less than 5 years
and all HIV-infected children who are household con-
tacts. Nevertheless, the effective delivery of preventive
therapy to children remains a challenging task. During
this session, we will review the literature and guide-
lines regarding preventive therapy in children, pro-
vide a conceptual framework within which to address
the challenges of implementing a preventive therapy
program, and discuss potential solutions to overcome
the hurdles of successful program implementation.

Treatment of TB in HIV-infected children

P Msellati. UMR 145 IRD-CReCSS, Aix en Provence, France.
Fax: (+33) 4 4252 4334. e-mail: philippe.msellati@ird.bf

The clinical presentation of HIV and tuberculosis in
children are often similar. Co-infection is also com-
mon. Diagnosis of tuberculosis in children is diffi-
cult, leading to delayed diagnosis and treatment, and
it is even more difficult in HIV infected children. Dif-
ferentiating tuberculosis from other mycobacteria is
often not done and can lead to inappropriate case
management. Children with HIV demonstrate greater
morbidity and mortality due to tuberculosis than HIV-
negative children. They can also have several consecu-
tive episodes of tuberculosis without real possibility
to be sure if it is relapse or new infection. Treatment of
tuberculosis in HIV-infected children, especially when
they are not eligible for highly active antiretroviral
treatment (HAART), is similar to that used in non-
HIV infected children (2RHZE/4RH). It could be of
some interest to treat them longer than uninfected
children, but data are lacking. In children eligible for
HAART, tuberculosis is usually treated first, at least
during the 2-month intensive treatment period and

HAART is started after 2 months. When it is necessary
to start HAART earlier, non nucleosides such as
efavirenz are easier to use than protein inhibitors.
When an HIV infected child is treated with HAART,
the incidence of tuberculosis is dramatically de-
creased, with the exception of tuberculosis related to
immune reconstitution inflammatory syndrome. Most
anti-tuberculosis drugs are made for adults and are
not adapted to children, which is also the case for sev-
eral antiretroviral drugs. Tablets have to be divided
and the pharmacokinetics of the use of these drugs in
children have not been documented. In conclusion,
tuberculosis in HIV-infected children has specific and
difficult management aspects, even if HAART dra-
matically reduces the incidence of tuberculosis.

Use of second-line anti-tuberculosis drugs

in children

H S Schaaf,'2 P R Donald."2 'Department of Paediatrics and
Child Health, Stellenbosch University, Tygerberg, 2Tygerberg

Children’s Hospital, Tygerberg, South Africa.
Fax: (+27) 21 938 9138. e-mail: hss@sun.ac.za

Second-line anti-tuberculosis drugs are mainly used
for MDR-TB treatment. Other uses are alternative
regimens for drug hepatotoxicity, non-tuberculous
mycobacteria treatment, and use of ethionamide for
treatment of TB meningitis. Problems identified with
second-line drug use in children:

1 In countries with a high TB burden, such as many
sub-Saharan countries, second-line drugs are either
not available or their use is restricted

2 Child-friendly drugs, both formulations and size of
tablets in mg, are unavailable

3 Children are rarely diagnosed with MDR-TB because
cultures are seldom obtained and drug susceptibil-
ity testing is infrequent

4 Second-line drugs are generally more toxic than
first-line drugs and some adverse events are diffi-
cult to monitor in children

5 Pharmacokinetic data, and knowledge of optimal
doses for children are lacking

6 Very little is known about cross reactions between
second-line anti-tuberculosis drugs and antiretro-
viral (ARV) drugs in children co-infected with HIV.

Possible solutions are:

1 National TB programs together with organizations
such as WHO and the Green Light Committee
should strive to make second-line drugs available
to all countries with a good national TB program,
especially those that have laboratory facilities to
confirm MDR-TB

2 Development of tablets with child-friendly doses or
solutions should be advocated

3 Although it is difficult to confirm MDR-TB in chil-
dren, children with known adult MDR-TB source
cases should be treated as MDR-TB until proven
otherwise
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4 Improved monitoring and reporting of adverse
events, especially in long term use, should be encour-
aged and solutions sought to overcome these when
detected

5 The urgent promotion of pharmacokinetic studies
of all second-line anti-TB drugs in children

6 Careful observation and reporting of cross reac-
tions between second-line drugs and ARV drugs.
Children, as much as adults, need second-line anti-

tuberculosis drugs, as it can improve the outcome in

many children with MDR-TB or other complications.

PROMISING HIV PREVENTION
INTERVENTIONS AND STRATEGIES

HIV prevention in care and treatment settings:
prevention interventions for HIV-infected
individuals

P Bachanas, N Rosenberg, A Bollini, S Hornston, D Kidder,
J Moore. Centers for Disease Control and Prevention,

Atlanta, Georgia, USA. Fax: (+1) 404 639 8114.
e-mail: dtté@cdc.gov

Background: Transmission from an HIV-infected
spouse or cohabitating partner accounts for a large
proportion of new infections in sub-Saharan Africa
(SSA). Disclosure to partners, rates of partner testing,
and condom use in stable relationships are low. Ef-
forts to identify HIV-infected individuals, identify and
counsel discordant couples, and counsel PLWHA on
risk reduction are critically needed.

Intervention: With PEPFAR support, the CDC’s
Global AIDS Program developed a package of pre-
vention interventions for PLWHA. Health care pro-
viders are trained to deliver prevention messages and
services to PLWHA during routine clinic visits, in-
cluding counseling on disclosure of HIV status, partner
HIV testing, sexual risk reduction practices, adher-
ence to ARVs and alcohol reduction. Management of
STIs in PLWHA and their partners is also integrated
into the routine care of PLWHA. Lay counselors, many
of whom are PLWHA, are trained to counsel patients
on prevention, medication adherence and positive liv-
ing, and to provide HIV counseling and testing to pa-
tients’ partners. Trainings and tools for health care
providers and counselors have been developed to in-
tegrate prevention into routine care in HIV and other
clinical settings.

Outcomes: Currently, 11 of 18 PEPFAR countries in
SSA are adapting these interventions for HIV clinic
settings. Implementation to date suggests that it is ac-
ceptable and feasible for health care providers to de-
liver prevention messages and services to PLWHA as
part of routine care. Successful scale-up requires na-
tional policies and guidelines on integration of pre-
vention into the care of HIV-infected persons in all

clinical settings. Evaluation of this package of inter-
ventions is currently underway in 18 HIV clinics in 3
countries.

Recommendations: Prevention interventions with
PLWHA are a key part of a comprehensive HIV pre-
vention strategy and should be integrated into all clin-
ical settings providing care to PLWHA including HIV,
TB and PMTCT.

Behaviour change communication: a radio serial
drama for HIV prevention

J M Kraft,' J BS Mothowamodimo,2 O S Bolobilwe,2

P Tembo.3 'United States Centers for Disease Control and
Prevention, Atlanta, Georgia, USA; 2Makgabaneng, Gaborone,
3The BOTUSA Project (CDC), Gaborone, Botswana.

Fax: (+1) 770 488 6391. e-mail: jik4@cdc.gov

Background: Achieving health goals depends, in part,
on people’s adopting healthier behaviors, including
adherence to treatment. Behavioral interventions may
be more effective when they provide models of de-
sired behaviors, address barriers to change, and are
linked to cultural stories. The Modeling and Rein-
forcement to Combat HIV/AIDS (MARCH) strategy
promotes behavior change through role models in
serial dramas and community activities. Because
MARCH is suited to addressing overlapping issues,
programs in Botswana, Zambia and Guyana address
HIV and other health issues such as TB.

Purpose: This presentation describes the MARCH
strategy, including how HIV+ characters in the
Botswana drama adhere to IPT, and draws on evalu-
ation data to describe responses to MARCH.
Findings: Quantitative data collected in 2003 (18
months after the launch) from a nationally represent-
ative sample in Botswana suggest that the dramas are
popular (46% listened weekly). Data suggest that
MARCH prompts changes in factors that influence
behavior, such as knowledge and attitudes. Control-
ling for demographics, weekly listeners were more
likely to correctly reject 3 myths and identify 3 modes
of prevention (aOR = 1.60, P = 0.05), and to cor-
rectly identify modes of mother-to-child transmission
(aOR = 2.40, P < 0.01). They also had lower scores
on a stigma scale (beta = —0.15, P < 0.05) and were
more likely to intend to test for HIV (aOR = 1.81, P <
0.01). Qualitative data from listeners and survey data
from pregnant and post-partum women suggest that
identification with characters may be a mechanism
for change. Qualitative data showed that listeners
could correctly identify role models, saw similarities
between themselves and role models, and aspired to be
like role models.

Conclusions: Given the nature of the role models and
the length of the programs, MARCH is suited to ad-
dress overlapping health issues like HIV & TB. Expe-
riences suggest that MARCH is popular and that lis-
teners respond positively to the drama.
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Addressing alcohol and its role in
HIV prevention

N Bock. Global AIDS Program, Centers for Disease Control and
Prevention, Atlanta, Georgia, USA. e-mail: neb2@cdc.gov

Alcohol use and abuse is associated with behaviors
which increase the risk for sexual transmission of
HIV. Alcohol consumption influences sexual risk be-
havior through its effects on the user’s cognitive pro-
cesses such as judgment and sense of responsibility.
Studies in sub-Saharan Africa have shown that per-
sons who use alcohol have higher HIV prevalence
than non-drinkers. Furthermore, it has also been
demonstrated that persons who drink more heavily
and report being intoxicated in sexual situations also
report less condom use and more concurrent sex part-
ners compared to their counterparts. Available data
from southern Africa, where HIV is most prevalent,
show that up to 50% of persons living in the region
report current alcohol use. While alcohol use has been
acknowledged as a potential risk factor for HIV trans-
mission, currently there is a serious lack of evidence-
based intervention programs that focus on alcohol
use as a significant component of HIV prevention.
PEPFAR is working with its partners to develop and
implement a strategic approach to alcohol and HIV
prevention, which include a range of activities to ef-
fectively address alcohol abuse and HIV risk behavior at
the policy, community, and individual behavior levels.

INNOVATIVE APPROACHES TO
INCREASING HIV PREVENTION, CARE
AND TREATMENT AMONG TB PATIENTS

Experiences and lessons learnt from providing
antiretroviral therapy (ART) in TB clinical settings
E Wandwalo,’ N Kapalata,' E Mmari,2 Z Mkomwa,?

M Nyamkara,' D Anand,3 S Egwaga.' 'National Tuberculosis
and Leprosy Control Program, Ministry of Health and Social
Welfare, Dar es Salaam, 2Centre for Disease Control and
Prevention, Dar es Salaam, United Republic of Tanzania; 3Global
AIDS Program, Centers for Disease Control and Prevention,
Atlanta, Georgia, USA. e-mail: ewandwalo@hotmail.com

Background: In many sub-Saharan Africa countries,
the majority of TB-HIV patients do not access HIV
care and treatment services including anti retroviral
therapy (ART) due to poor referral systems, among
other reasons. To improve the access of TB-HIV pa-
tients to CTC services, we started providing ART and
cotrimoxazole preventive treatment (CPT) to TB-HIV
patients in an urban TB clinic in Tanzania.

Methodology: In July 2006, Temeke TB clinic started
providing HIV care and treatment services together
with TB drugs under one roof to TB-HIV patients. Prior
to that all TB-HIV patients were referred to the CTC.
We conducted an assessment of TB-HIV patients who

were referred to CTC in the country compared to those
receiving care and treatment in TB clinic in Temeke.
Results: Of 61950 new TB patients registered in
Tanzania between January to December 2007, 30 809
patients (50%) accepted HIV testing and 14 386 (47%)
were HIV-infected. Among TB-HIV patients, 13771
(96%) were referred to Care and Treatment Clinic
(CTC) but only 9748 (68%) were actually registered
for care. A total of 10404 TB-HIV patients (72%) re-
ceived cotrimoxazole prophylaxis and 4484 (31%)
were on ARV. Data analysis for the patients registered
at Temeke is ongoing.

Conclusions: A significant proportion of TB-HIV pa-
tients referred to CTC are not accessing ART. Provi-
sion of CTC services in TB clinics under ‘one roof’
model could improve access of TB-HIV patients to
life saving ARV drugs and CPT.

Evaluation of barriers to uptake of HIV testing
and antiretroviral therapy (ART) among TB
patients as a tool for programme scale-up

and improvement

S Jittimanee. TB Bureau, Department of Disease Control,

Ministry of Public Health, Bangkok, Thailand.
Fax: (+662) 212 5935. e-mail: sxj47@yahoo.com

Background: Thailand is a high HIV prevalence coun-
try and it is one of high-burden TB countries. Inter-
ventions to decrease burden of HIV in TB patients in-
clude provision of HIV testing and counseling to all
TB patients and initiation of ART for TB patients with
HIV infection. Although, Thailand has a national pol-
icy to support these, actual practice varies.

Method: We analyzed routine program reports to
evaluate the barriers to uptake of HIV testing and
ART among TB patients from a pilot project imple-
menting in 15 hospitals geographically distribute in
Thailand. These hospitals implemented Provider ini-
tiated HIV testing and counseling (PITC) in TB clinics.
Post-test counseling was provided at TB clinic for
non-HIV infected patients and at HIV clinic for HIV-
infected patients. HIV clinic provides HIV treatment
and care for all HIV positive TB patients during TB
appointments. TB patients registered between April
and December 2007 were included for the analysis.
Results: About 84% (1418/1914) had known HIV
status and of these 19% were HIV-infected. The most
common barriers for HIV testing and counseling were
patients diagnosed and treated outside TB clinic, and
elderly patients. Of available data among 196 HIV
positive TB patients registered during July-December
2007, 43% received ART during TB treatment. The
major barrier of providing ART was limited experi-
ence among doctors and nurses to manage adverse re-
actions to TB and HIV treatment as well as lask of the
specialist services when they encounter patients with
complex medical conditions.

Conclusions: The barriers to uptake of HIV testing
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were minimal, but those for ART were critical. Strong
support from HIV program staff is needed to mentor
doctors and nurses to be competent to start ART for
HIV positive TB patients during TB treatment.

TB IN MIGRANT POPULATIONS:
ENSURING EQUITABLE AND EFFECTIVE
ACCESS TO TB DIAGNOSIS AND CARE

Effectiveness of TB screening methods

and strategies in migrants in European
low-incidence settings

E Klinkenberg,'2 S Verver,'.2 D Manissero.3 'Research Unit,
KNCV Tuberculosis Foundation, the Hague, 2Department of
Infectious Diseases, Academic Medical Centre, Amsterdam,
Netherlands; 3Unit of Scientific Advice, European Centre for
Disease Prevention and Control (ECDC), Stockholm, Sweden.
Fax: (+31) 70 358 4004. e-mail: Klinkenberge@kncvtbc.nl

A literature review was done with the objective to re-
view the effectiveness of TB screening methods and
strategies in migrants in European countries. Extracted
data on yield were used to evaluate the effectiveness
of different screening strategies. Yield was defined as
the number of TB cases detected divided by the total
number of persons screened. Median patient yield of
chest X-ray screening reported in 38 studies in 10 EU
countries included in this review was 0.35% (inter-
quartile range 0.11-0.71%). Reported yields varied
considerably between studies, countries and over
time. When considering only the studies represent-
ative of national screening programs in EU countries
(14 studies) a median yield of 0.18% (interquartile
range 0.10-0.35%) was reported. The data did not
indicate any preference for either one of the three
main strategies, screening at port of entry, screening
at reception or holding centre or screening in the com-
munity post arrival. The variation found between
studies and over time likely reflects variation in the
major risk factors and particular the composition of
the migrants entering the country. In addition screen-
ing yield in the majority of studies was higher than
expected based on the prevalence in the country of or-
igin. Although no preference for either screening strat-
egy was indicated by this review several recommenda-
tions can be made on screening programs in the EU.
There is an urgent need for uniform reporting to
guide evidence based decisions, better targeting of
those with a higher risk of developing active disease
both at entry and thereafter, inclusion of groups that
are currently not properly covered, improved treat-
ment outcome rates, special attention for migrants
who travelled back to their country of origin, better
education for health care providers, improved access
to care for migrants, integration with other services
and a good follow up system. The ideal long term TB
control strategy will be global investment in TB control.

Low transmission rates from immigrants
to local population: an assessment of public
health risk

U R Dahle. Norwegian Institute of Public Health, Oslo, Norway.
Fax: (+47) 21 076 518. e-mail: ulf.dahle@fhi.no

Traditional contact tracing may overestimate the
transmission rate of tuberculosis (TB), especially in
high-risk populations. The genetic diversity of all
Mycobacterium tuberculosis strains isolated in Nor-
way during 1994-2005 was determined, in order to
estimate the impact imported TB had on the national
TB situation. Among 3131 patients diagnosed with
TB, isolates from 2173 were analyzed by 1S6110 re-
striction fragment length polymorphism. Only 33%
of the strains originated from non-immigrants and
67% were isolated from immigrants. The incidence of
TB showed a steady increase throughout the study
period. However, the genetic diversity and propor-
tion of clustering were stable (Figure). Among non-
immigrants both the incidence and the proportion of
clustered strains decreased. Only 13 outbreaks in-
cluded more than five individuals and 10 of these
were due to imported strains of M. tuberculosis. A
total of 385 clustered isolates were identified within
135 clusters. Among the 250 secondary cases 75 rep-
resented non-immigrants and 175 were immigrants.
Only 23 non-immigrants and 159 immigrants were
infected within the country by imported M. tubercu-
losis during the 12 years. The results demonstrated
that although 67% of TB cases were notified in immi-
grants from high-incidence countries, the transmis-
sion rate in the receiving country did not increase. In
the resident population the incidence and the propor-
tion of clustering was sinking throughout the period.
The results made a strong argument that imported TB
had a negligible effect on TB transmission in Norway.
The established control program could prevent that
import of TB from high-prevalence parts of the world
led to increased transmission in the receiving country.
Thus, low-incidence countries may control the trans-
mission rate of TB, despite immigration and interna-
tional travel. To avoid future increase in the transmis-
sion of this disease, the current control strategies
should be maintained.

Number of different isolates

Number of isolates
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Overseas immigration visa medical exams:

the physician’s perspective, the Philippines
JTan,2R Asis, 2R Ramos,'-2 B Laya,2 M Roque,' L German,'
M C Centeno,' M T Baclig,' J Roderno,' C Mapua,?

R A Payumo.'.2 1St. Luke’s Medical Center Extension Clinic,
Ermita, Manila, 2St. Luke’s Medical Center, Quezon City,
Philippines. Fax: (+632) 521 7753.

e-mail: slec@stlukes.bayandsl.ph

Philippines ranks ninth among high TB burden coun-
tries globally. The continuous migration of large num-
ber of Filipinos led to an increasing TB incidence among
low TB burden countries, including the United States.
Stringent policies on TB screening, treatment and mon-
itoring for immigrant visa applicants are opportunities
to avert the risk of disease transmission and promote ef-
fective TB control. St. Luke’s Medical Center-Extension
Clinic is the sole facility in the Philippines providing
medical screening for U.S. immigrant visa applicants
for the last 25 years. Our mandate is to identify those
with medical conditions posing risk to both public
safety and public health, including tuberculosis. In
2007, the Centers for Disease Control and Prevention
(CDC) through the Division of Global Migration and
Quarantine, formulated new technical instructions
for TB screening and treatment (2007 TBTI). This
TBTI was implemented in the Philippines in October
2007 among persons applying for US immigration who
are required to have medical examination. The changes
in the 2007 TBTI include the performance of TST
among children ages 2-14, Mycobacterial cultures
among persons suspected of having TB, drug suscep-
tibility testing (DST) on positve isolates, and contact
tracing and monitoring. Treatment delivered as di-
rectly observed therapy (DOT) is also required for ap-
plicants wih TB disease. This presentation will vali-
date the efficacy of the 2007 TBTI in TB screening,
treatment and surveillance among US immigrant ap-
plicants and idenify issues and challenges that may as-
sist in formulating innovative measures to enhance
the current medical screening process for tuberculosis
among immigrant visa applicants in the Philippines.

Overseas immigration visa medical exams:
the physician’s perspective, Mexico

R A Assael. Clinica Medica Internacional de Juarez Sa de Cv,
Juarez, Chihuahua, Mexico. e-mail: globorojo@aol.com

In 2007, the pre-immigration examination for US en-
try applicants was expanded to require tuberculosis
cultures for adolescents and adults with abnormal
chest radiographs, treatment until cure via directly
observed therapy (DOT) for TB culture positive ap-
plicants, as well as testing for latent TB infection in
children. These new activities posed challenges for im-
migration clinics in countries, like Mexico, where the
in-country standards of care differed and the infra-
structure for DOT was insufficient. Despite these chal-
lenges, the Mexican Panel sites, which provide US

entry examinations, have developed the elements to
fulfill these new requirements. Since the beginning of
the new system, in October 2007 until March 2008, the
Mexican Panels have screened 51249 of applicants,
found 112 culture proven cases, and have created a
DOT treatment facility where the majority of these
patients are being treated. In addition, 2141 of chil-
dren have been identified with TB skin tests =10 mm
and they have been referred for follow-up evaluations
in the US as required by the new instructions. Future
steps include enhacing laboratory capacity, creating
treatment facilities in other parts of the country, and
implementing a quality improvement approach in-
corporating feedback form end-users in the US (re-
ceiving providers and health department) and the ap-
plicants. In addition, partnerships with immigration
clinics worldwide will be pursued to leverage and sup-
port the strategic position of these clinics in the con-
trol of TB among migrating populations.

Experiences and lessons learnt with
pre-migration screening for TB
C Gilpin. Migration Health Department, International

Organization for Migration, Geneva, Switzerland.
Fax: (+41) 22 798 6150. e-mail: cgilpin@iom.int

The International Organization for Migration (IOM)
is the leading inter-governmental organization in the
field of migration. Migration health is one of IOM ac-
tivities which cuts across all areas of migration man-
agement. Pre-migration screning for TB has been an
important focus for resettlement countries such as
Australia, Canada, New Zealand and the United States
(US) all of which have a long history of migration. Ac-
tive case detection of TB suspects using radiological
screening and sputum smear examination had formed
the basis of pre-migration sceening for person travel-
ling to the US, although TB culture has been an addi-
tional requirement of other resettlement countries for
many years. Outbreaks of MDR-TB among refugess
from Thailand resettling to the US lead to a revision
of TB screening requirements (Technical Instructions)
to additionally include TB culture for suspects. In
2007, these new Technical Instructions (TIs) were pi-
loted in Thailand, and revealed limitations in local
laboratory capacity which increased the processing
time for migrants, affected pipeline, delayed depar-
ture and lead to repeated examinations. Establish-
ment of an IOM TB culture laboratory improved the
processing speed. The new Tls have subsequently been
implemented in Vietnam, Nepal, Tanzania and Kenya.
This has required IOM to establish a network of
quality assured TB culture facilites with appropriate
bio-safety measures using trained personnel. Stan-
dard operating procedures, standardised reporting,
quality assurance and performance indicator monitor
of laboratory testing are essential components of the
IOM laboratory services.
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SOCIAL EQUITY AND ETHICAL
CARE: CRITICAL DETERMINANTS
OF LUNG HEALTH

Global inequities in the determinants of health
and the challenges for fair health systems

R Loewenson. Training and Research Support Centre, Harare,
Zimbabwe. Fax: (+263) 473 7220. e-mail: rene@tarsc.org

Socio-economic inequalities lead to persisgent in-
equalities in health and disadvantage in access/to health
care in those with highest health needs. Thf example
of east and southern Africa is used to Mighlight a
range of dimensions across which inequalities exist in
preventable determinants of health afld access to
health care, despite the adequacy of resgurces globally
to address them. This limits achievejnent of health
Millennium Development Goals, evgn under condi-
tions of economic growth, and makgs equity a critical
policy objective for national and glpbal strategies for
improved health. Many actigns ¢0 address such in-
equalities lie outside the hefilthlsgctor, but health sec-
tors can play a vital role jn impgfroving health equity.
There is evidence of equi 4 when national health
systems redistribute resourcef towards prevention,
towards underserved ar 0 community, primary

and secondary levels qr ices and through needs-
based resource allogatio

and equitable financing.
Health systems ha\w) 7ided leadership for wider

actions across a ragige offSectors to improve physical,
economic and socu vironments for health, and
provided normatsg fameworks and opportunities
for communitie sgrengthen their own power and
role in decisions ovgr the resources that affect their
health and to edgbugage action on health and effective
use of servicgs. Yéf'the evidence suggests that despite
policy commi t to such measures, their applica-
tion has been incgnsistent, contested and challenged by
competing pargdigms, competing policy objectives
and choices, regource constraints, bureaucratic cultures
and political pressures. The paper explores some of
the key drivfrs of these constraints at national and
global levelf particularly from an African lens, and
the implicftions for moving policy commitments to
health eqpiity and fair health systems from paper to
practice

Justice and the distribution of

research resources

M J Selgelid,2 Y C Chen.! 'Cent. Applied Philosophy & Public
Ethics, Australian National University, Canberra, ACT, 2Menzies
Centre for Health Policy, Australian National University,
Canberra, ACT, Australia. Fax: (+61) 02 6125 6579.

e-mail: michael.selgelid@anu.edu.au

Injustice in the distribution of medical research re-
sources is reflected by the 10/90 divide—a phenome-
non whereby less than 10 per cent of medical research

resources focus on diseases responsible for 90 per cent
of the global burden of disease, and vice versa. The
majority of medical research is driven by commercial
interests rather than the aim to address the world’s
most important health care needs. Research and de-
velopment (R&D) on diseases that primarily affect the
poor remains largely neglected. This paper illustrates
misdistribution of research resources even among dis-
eases of poverty. HIV/AIDS currently kills approxi-
mately 2.1 million people per year. TB kills almost as
many: approximately 1.7 million. It has been estimated
that HIV/AIDS will cause 4.5 times as many deaths as
TBin 2015. In 2005, HIV/AIDS caused approximately
2.6 times as many DALYs as TB, and it is projected
that HIV/AIDS will cause almost 6 times as many
DALYs as TB in 2015. Though HIV/AIDS kills more
people and causes more DALYs than TB, the former
receives a disproportionate amount of research funding.
More than 15 times as much is spent on clinical trials
for AIDS drugs in the US than is spent for TB drugs
worldwide. The US NIH—the largest funder of health
research in general and TB research in particular—
spends almost 20 times more on HIV/AIDS than TB
research. Though the research spending gap between
HIV/AIDS and TB likely reflects disproportionate ac-
tivism surrounding these two diseases, structural reform
is needed to amend the broader problem of the 10/90
divide. We thus evaluate alternative incentive schemes
for incentivising R&D for neglected diseases such as
TB. The establishment of a Health Impact Fund that
would reward innovating companies in proportion
to the disease burden reduction attributable to their
new drugs and/or diagnostics, for example, might cost-
effectively increase both availability of and access to
urgently needed new medical technologies.

Access to high quality TB diagnosis and
treatment: an ethical perspective
P Kelly. National Centre for Epidemiology & Population Health,

Canberra, ACT, Australia. Fax: (+61) 2 6125 0740.
e-mail: paul.kelly@anu.edu.au

The increasing prevalence of drug-resistant tubercu-
losis (TB) and in particular the emergence of exten-
sively drug-resistant TB (XDR-TB) threatens global TB
control, requires the reframing of ethical issues related
to TB diagnosis and treatment and a re-examination
of the health system responses to these issues. In high-
burden countries which lack resources to deal ade-
quately with TB control and with drug resistant TB in
particular, the main ethical issue is the lack of access
to high quality diagnosis and treatment. In low-burden
settings, key issues include the presence of draconian
public health measures such as mandatory treatment
and incarceration. Underlying these themes, and re-
lated to other talks in this symposium, is the issue of
the equitable distribution of health care resources.
The ethical issues are most starkly demonstrated at
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the border between high-burden, low-income and
low-burden high-income countries and with health
system approaches to TB control in marginalised
population groups in both settings. In this talk, these
issues will be explored with reference to a number of
examples from the literature and the author’s own ex-
perience in several countries. The examples will illus-
trate the ethical dilemmas faced by clinicians and pol-
icy makers and will make reference to the ways in
which health systems need to respond to the changing
circumstances posed by drug resistance and in partic-
ular by XDR-TB.

SUCCESSFUL MODELS OF COMMUNITY
AND PARTNER INVOLVEMENT IN
TB CONTROL

Community involvement in scaling up
integrated TB and HIV services in Kenya

J Kembe,' R Ng'iela,' J Shauri,,' M Brawley,’ R D'Arcy,’

J Sitienei,2 J Onteri,2 S Misoi,2 D Muthama.2 'The Program

for Appropriate Technology in Health (PATH), Nairobi, 2Ministry
of Health, Nairobi, Kenya. e-mail: jkembe@path.org

Background: Kenya is a 13th among the 22 high tuber-
culosis (TB) burden countries, with a case notification
rate of 338/100 000, TB-HIV co-infection of 48%,
case detection of 70% and cure rate of 85% [DLTLD,
2007; WHO, 2008]. HIV infection has fuelled TB dis-
ease in the country and this has called for scaling up
of TB and HIV integration from national to commu-
nity level. Community involvement in TB activities has
been a great concern in Kenya. PATH in collaboration
with the DLTLD made the initiative of increasing
community participation in TB-HIV activities through
mass media, workplace program, magnet theatre,
community leaders sensitization and school health
program with support from Global Fund for AIDS,
TB and Malaria [GFATM]. PATH developed TB-HIV
communication and advocacy strategies for DLTLD
which are being used to guide the implementation of
the above activities.

Description: Mass media: The leading three prov-
inces with high burden of TB-HIV were identified for
the first phase of implementation. The most popular
radio stations using local languages were selected based
on the Steadman’s report on the media. PATH in col-
laboration with DLTLD and other partners developed
key messages on TB-HIV in areas of basics of TB-HIV,
treatment and drug adherence, TB-HIV co-infection,
diagnosis, prevention and TB-HIV in special groups
which were aired weekly for twelve weeks. The speak-
ers were drawn from national, provincial and district
TB-HIV coordinators, civil societies and people living
with TB and TB-HIV infection. People from different
parts of the country would call through their mobile

phones and text messages asking questions on their
areas of concern and they would be answered through
the radio. This was an interactive radio talk show.
The second phase of the radio talk targeted three
other local radio stations in additional three prov-
inces. A total of 60 radio talk shows were aired from
the six radio stations.

TOBACCO IN ALL ITS FORMS:
BIDI AND SHISHA SMOKING

The health effects of bidi consumption

P Gupta. Healis—Sekhsaria Institute for Public Health, Navi
Mumbai, India. Fax: (+91) 22 2757 1786.
e-mail: pcgupta@healis.org

Bidi is a short smoking stick (~6 cm) containing a
small amount of tobacco (~0.2 g) in a tree (diospy-
rous melanoxylon) leaf. Bidi is often portrayed as a
safe alternative to cigarette based on misconception
that it is natural; tobacco is unprocessed; and, there is
no use of paper. Bidi however, packs a strong punch in
terms of tar and nicotine delivery. The health effects
of bidi smoking have not been studied as extensively as
for cigarettes. Still quite a few studies have been re-
ported and they demonstrate the same kind of health
effects as for cigarette with similar or higher level of
risk. In particular, bidi smoking is demonstrated to
cause several types of cancers (mouth, pharynx, lar-
ynx, esophagus, lung), heart disease and lung disease
in numerous studies, just like cigarette smoking. In
addition, in India, the most important health conse-
quence from bidi smoking is tuberculosis. From sev-
eral case control studies, one of them representative
of whole of the country and one cohort study, smok-
ing has been estimated as responsible for 40% deaths
among males who are tuberculosis patients. In a co-
hort study the relative risk for all cause mortality
among bidi smokers was 1.64 (95%CI 1.47-1.81)
compared to 1.37 (95%CI 1.23-1.53) for cigarette
smokers. For smoker of 1-5 bidi per day the relative
risk was 1.42 (95%CI 1.20-1.68) compared to 1.20
(95%CI 1.02-1.42) for smokers of 1-5 cigarettes per
day. Thus as per available scientific data, bidi is no
less harmful than cigarette and most likely, it is even
more harmful. Even a small amount of bidi smoking
carries substantial risk of adverse health consequences
that are fatal.

Bidi taxation and regulation: time for a change?

N Wilson, P Lal, P P Mandal, T S Bam. International Union
Against Tuberculosis and Lung Disease, New Delhi, NCR, India.
Fax: (+91) 46 054 430. e-mail: NWilson@iuatld.org

Objective: Should bidis (shredded tobacco rolled in a
tendu leaf) be taxed more efficiently? Can the bidi
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industry be regulated? This presentation discusses op-
portunities to align fiscal policies and industry regula-
tion with public health objectives to reduce smoking
related mortality and ensure substantial health gains
in India.

Discussion: Bidis account for 77% of the smoked to-
bacco in India. Bidis have been proven to be at least as
harmful as cigarettes and about 10 bidis are smoked
for every cigarette. While the bidi industry is often
regarded as being an ‘unorganized sector’, this is a
contradiction as it has also been described as ‘a highly
regulated economic activity’ (ILO Working Paper
2004). The manufacture and sale of bidis involves
several constituencies; tendu leaf harvesting, bidi to-
bacco farming, manufacture of the finished product
and wholesale/retail trade. Low wages, child labour,
health hazards, oppressive work environments, ex-
ploitation contribute to the development of a product
labelled the ‘poor man’s cigarette’. Bidis are virtually
untaxed although the government raises significant
revenue through comparatively higher cigarette taxa-
tion. Bidi taxation appears to be guided more by the
consideration that poor people should be burdened
lightly than by the need to impose punitive rates to
discourage consumption.

Conclusion: Inefficient tax administration of bidis is
perverse and insensitive, subsidises human lives for
political gains and supports myths perpetuated by the
tobacco industry. There is a public responsibility to
regulate the bidi industry, impose rational and puni-
tive taxes, inform and educate the public and reduce
smoking related mortality in India.

Pack warnings and labels in India

P Gupta. Healis—Sekhsaria Institute for Public Health, Navi
Mumbai, India. Fax: (+91) 22 2757 1786.
e-mail: pcgupta@healis.org

Bidi is the most common form of tobacco product in
India. About 40% tobacco consumed in India is in the
form of bidi compared to <20% as cigarette. Bidi is
very inexpensive (about one-fifth the cost) and is termed
as poor man’s cigarette. Bidi smoking is concentrated
among less educated and those with low socio-
economic status. Epidemiologic data confirm a strong
inverse trend of bidi smoking with literacy and socio-
economic status. Thus most bidi smokers are un-
aware of health consequences and need to be pro-
vided with appropriate information. In contrast, bidi
manufacturers are completely exempt from putting
any warning label on bidi packets that is mandatory
on cigarettes and smokeless tobacco products. Under
the recent tobacco control act, pictorial warnings on
all tobacco products including bidi are mandatory
and such warnings were notified two years back. Bidi
manufacturers, with their political clout and intense
lobbying, were able to get the notified pictorial warn-
ings diluted considerably and have been able to stall

the implementation even of diluted warnings to date.
For example, the law was amended to delete skull and
crossbones as a danger sign on tobacco products and
pictures of dead body and oral cancer patients. Poli-
ticians supporting bidi used arguments that had no
basis. For example, a minister argued that using skull
and crossbones sign would hurt religious sentiments.
Results from a survey especially conducted to investi-
gate this claim demonstrated it to be a completely
false proposition. Despite very clear science and obli-
gations under Framework Convention on Tobacco
Control that was signed and ratified by India long
back, pictorial warning labels for tobacco products
do not appear to be close to implementation.

Waterpipe smoking

G Heydari. Tobacco Prevention and Control Research Center,
Tehran, Islamic Republic of Iran. Fax: (+98) 212 010 9484.
e-mail: ghrheydari@nritld.ac.ir

Waterpipes have been used to smoke tobacco and
other substances by the indigenous peoples of Africa
and Asia for at least four centuries. A widespread but
unsubstantiated belief held by many waterpipe users
today—that the practice is relatively safe—is as old as
the waterpipe itself. Generally, waterpipes have a
head, body, water bowl, and hose. There are regional
and/or cultural differences in some waterpipe design
features, such as head or water bowl size, number of
mouthpieces, etc., but all waterpipes contain water
through which smoke passes prior to reaching the
smoker. The waterpipe smoker may therefore inhale as
much smoke during one session as a cigarette smoker
would inhale consuming 100 or more cigarettes. It is
likely that the reduced concentration of nicotine in
the waterpipe smoke may result in smokers inhaling
higher amount of smoke and thus exposing them-
selves to higher levels of cancer-causing chemicals and
hazardous gases such as carbon monoxide. Waterpipe
smoking is often social, and two or more people may
share the same waterpipe. In south-west Asia and
North Africa, it is not uncommon for children to
smoke with their parents. In Iran about 3% of popu-
lation are waterpipe smokers, but in young adults oc-
casional waterpipe smoking is increasing in recent
years (about half in male and one third in female).
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MDR- AND XDR-TB: EPIDEMIOLOGY,
CASE FINDING, TREATMENT AND
ASSESSING THE IMPACT OF
INTERVENTIONS

MDR-TB in a setting with low level of MDR-TB
and high HIV prevalence
I Nzeyimana, M Gasana, M Toussaint. PNILT/Ministry of

Health, Kigali, Rwanda. Fax: (+250) 575 928.
e-mail: isaie1966@yahoo.fr

Setting: HIV prevalence in Rwanda is 3% among the
adult population. MDR-TB prevalence is 3.9% among
new smear-positive TB cases and 9.4% among Cate-
gory Il patients. Category IV treatment was started in
Rwanda in July 2005.

Method: This article presents a retrospective study of
207 MDR-TB patients treated with Category IV reg-
imen between July 2005 and May 2008. The standard
regimen consists of 6Km+Ofx+Pto+Cs+Z/140fx+
Pto+Cs. All MDR-TB patients undergo HIV testing
at the beginning of Category IV treatment if it has not
been done before. HIV-infected patients receive cotri-
moxazole prophylaxis and ART if eligible, according
to national guidelines.

Results: Since July 2005, 207 patients have started
Category IV treatment; of these 41% are HIV-positive
and women represent 68%. According to their treat-
ment history, 21% of the HIV-positive patients were
Category I failures, while this rate was 37% among
HIV-negative patients. The evaluation of conversion
at 6 months of treatment (z = 105) shows that 78%
of the HIV-infected and 80% of HIV-negative patients
were smear- and or culture-negative. The treatment
outcomes (n = 70) show that the cure rate was 90%
among HIV-positive patients and 85% among HIV-
negative patients, with respective death rates of 10%
and 15%.

Conclusion: The rigorous DOTS Plus strategy, cotri-
moxazole prophylaxis and ART considerably im-
prove the outcomes of MDR-TB treatment even in
HIV-positive patients. A wider number of cases is
needed to verify these results.

Recording and reporting of MDR-TB where
there is a strong private sector
M Quelapio, M Galipot, M Gler, V Belen, R O Chi, N R Mira,

T Tupasi. Tropical Disease Foundation, Manila, Philippines.
e-mail: mameldquelapio@tdf.org.ph

Background: The Philippines is 9th of 27 priority
countries for MDR-TB. The Green Light Committee-
approved MDR-TB management of the Tropical Dis-
ease Foundation (TDF) started as a Private-Public
Mix DOTS (PPMD) unit. Operating in the midst of a
large private sector, many of its patients were never on
DOTS. Since 2003, the PPMD strategy was launched
to engage private doctors in proper TB management.

More than 2000 private practitioners have been
trained. Concurrently, programmatic management of
drug-resistant TB (PMDT) is being mainstreamed
into the NTP.

Results: Data from the Electronic Medical Records
of TDF May *99-May ’08 showed that 64 %of 2005
drug-resistant TB suspects seen in the TDF MDR facil-
ity were private and 36 % were public. Private patients
came from private practitioners/hospitals, PPMD units,
faith-based organizations/NGOs, while public refer-
rals came from government hospitals and health cen-
ters. From 1999-2008, there was a decrease in private
referrals from 92%-66% and increase in public refer-
rals from 8%—46%. Enrolled cases from the private
dropped from 86%-50% with an increase of 14%-—
50% among those from the public. In terms of TB
registration groups, there was a considerable decrease
in non-DOTS cases with a an increase in DOTS cases.
As part of mainstreaming MDR-TB into the NTP, ex-
isting DOTS forms for recording and reporting were
reviewed and revised to reflect MDR-TB data, e.g.,
results of culture and drug susceptibility testing. Con-
sultative meetings with implementing partners and the
NTP were done to come up with agreed revisions and
to discuss the flow of MDR-TB reports. Adapting old
forms was advantageous since these are familiar to
healthworkers making training and implementation
manageable. A guiding principle in finalizing forms
was to simplify forms, avoid duplication and include
only a minimum of variables to reflect the basic indi-
cators of the program.

Case finding and treatment of MDR-TB
treatment in a setting with high prevalence

E Nikishova,' A Mariandyshev,2 D Perkhin,” N Nizovtseva, !
S Popova,' T Hasler,3 E Heldal.? "Regional Clinical TB
Dispensary, Arkhangelsk, 2Northern State Medical University,
Arkhangelsk, Russian Federation; 3Norwegian Association of
Heart and Lung Patients (LHL), Oslo, Norway.

Fax: (+8) 8182 68 28 90. e-mail: tub@atnet.ru

Introduction: Due to certain activities aimed at im-
proving the epidemiological TB situation and imple-
mentation of the DOT strategy, TB incidence in the
civil sector of the Arkhangelsk Region decreased from
48.0/100 000 in 2000 to 45.7/100 000 in 2007. Death
rate decreased from 18.2/100 000 in 2005 to 12/
100000 in 2007. However among new TB cases the
level of patients for whom standard treatment schemes
were ineffective because of MDR has increased from
2.7% in 2000 to 16.4% in 2007. Among previously
treated cases this level has gone up from 17.6% to
31.3% respectively. This demonstrates considerable
reservoir of multidrug resistant tuberculosis.

Aim: To study the peculiarities of MDR-TB trans-
mission in the civil sector of the Arkhangelsk Region
based on the new monitoring system.

Design: Creation of modified registration and report-
ing forms for MDR-TB monitoring based on WHO
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recommended forms and developing the system of in-

formation exchange between the central register and 26

district TB coordinators; analysis of quarterly and an-

nual reports on TB and MDR-TB registration.

Results: 60 new MDR-TB cases were registered in

2000 in the civil sector, 80—in 2001, 127—in 2002,

254—in 2003, 269—in 2004, 202—in 2005, 216—in

2006, 143—in 2007. During this period more than

65% of all registered TB cases were patients with pri-

mary MDR. MDR-TB prevalence in 2000 was 12.1/

100000 (n = 177), in 2001—15.9 (229), in 2002—

23.8 (340), in 2003—25.2 (357), in 2004—30.8

(406),in 2005—39.3 (513),2006—43.8 (565),2007—

34.1 (436).

Conclusion:

1 High levels of MDR-TB threaten epidemiological
TB situation. There is a need for introducing DOTS
Plus program to decrease the number of patients
suffering from the most dangerous form of TB.

2 The next stage of the MDR-TB monitoring system
will be evaluation of treatment outcomes of this
patient category and the impact of the DOTS Plus
on the epidemilogical TB situation.

MDR-TB: experience in Lesotho

H Satti. Partners In Health Lesotho, Maseru, Lesotho.
Fax: (+266) 2231 2394. e-mail: hsatti@pih.org

Aim: Benefits of a community-based approach to
MDR-TB screening and treatment.

Background: Lesotho’s population is 1.8 million,
with an HIV+ rate of 24%, and TB incidence of 635/
100 000. DR-TB is widespread, partly due to close
proximity with South Africa. Lesotho began vigorous
screening and management of MDR-TB in 2007, in-
cluding the development of a community-based MDR/
XDR-TB treatment program. Before this, second-line
drugs were available, but limited support for patients
taking the drugs. Start-up activities included creation
of a national MDR-TB referral hospital for critically
ill patients; creation of a central MDR-TB Pharmacy
for management of medications; and refurbishment
of the central TB laboratory.

Methods: As of August 2007, all patients diagnosed
with MDR-TB were enrolled in the community-based
program. Previously diagnosed patients taking self-
administered therapy were encouraged to enroll. Care
was initiated at home, supervised by a treatment sup-
porter (TS) who visited the patient’s home twice a day.
TSs were trained to give injections and monitor side
effects and complications, and also screened house-
hold contacts for TB and HIV. All patients and con-
tacts received HCT, and patients were evaluated by a
clinician monthly. ART was initiated early for all
HIV+ patients, regardless of CD-4 count. Food pack-
ages were provided to all patients, TSs received a
monthly incentive, and transport fees were reimbursed
for both. Family planning services and psychosocial

counseling was also provided. Hospital-based care was
available for severely ill patients.

Results: During the study period, there were no de-
faulters. The HIV co-infection rate was 80%. TSs were
successful in promoting adherence and reporting side
effects promptly. Most patients were severely mal-
nourished, which improved with treatment and nutri-
tional support.

Conclusion: Community-based care utilizing MDR-
TB treatment supporters can be very successful in a
resource limited setting with high HIV prevalence.

MDR-TB and XDR-TB: experience in a
developed country

K ljaz. Division of TB Elimination, Centers for Disease Control
and Prevention, Atlanta, Georgia, USA. e-mail: kilé@cdc.gov

Global trends in MDR-TB and emergence of XDR-
TB have resulted in new challenges for global TB con-
trol efforts. Complexities associated with diagnosis
and treatment of these patients has prompted TB con-
trol programs to enhance their TB control activities
for dealing with these challenging cases. During the
mid ’80s, the United States experienced TB resurgence,
including an increase in the number of MDR-TB cases.
In response, the Federal Government developed the
‘National Action Plan to Combat Multidrug-resistant
TB,” and received new resources to begin the imple-
mentation of several action steps outlined in that plan,
i.e., improving the identification of TB cases, upgrad-
ing state laboratories for early diagnosis and prompt
recognition of drug resistance via routine and system-
atic drug susceptibility testing, updating treatment rec-
ommendations, broad-scale use of directly-observed
therapy as a tool to improve treatment completion,
and emphasized the need for ongoing program evalu-
ation. Successful implementation of these steps re-
sulted in controlling TB, including MDR-TB in the
country. These efforts would need to be continued
and enhanced to ensure prevention and control of
emergence of XDR-TB.

IMPROVING ACCESS TO QUALITY TB
DIAGNOSIS FOR THE POOR

Rural poverty and delayed presentation to
TB services
G Mann,12 S B Squire.! 'Liverpool School of Tropical

Medicine, Liverpool, 2Kadale Consultants (UK) Ltd, Reading, UK.
Fax: (+44) 151 705 3370. e-mail: kadale.uk@btinternet.com

Background: The Malawi National TB Programme
and its partners have published and presented a sig-
nificant body of work around the barriers that poor
urban populations face in accessing TB services.
However since 80% of the population lives in rural
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areas further research was undertaken to understand

the delays and costs faced by rural people in accessing

a TB diagnosis and to identify strategies to increase

access to services.

Results: We found that patients accessing services

were typically less poor than the general rural popu-

lation (an average of 56% were poor compared with

69% in the study districts): poorer people are not get-

ting access to services. Barriers are predominantly re-

lated to the distances people have to travel (a median

of 11 km to reach a provider) and the cost of getting

and staying there.

Conclusions: Access to services can be improved by:

i Further reducing (to one) the number of visits
required for a diagnosis through improvements to
smear microscopy and through new technologies

ii Improving the quality of current services to ensure
that results are made available and reported more
quickly

iii Developing new diagnostic tests that can be deliv-
ered at community level and ensuring that health
systems have the resources required to do so

iv Scaling up public-private partnerships with formal
and informal providers

v Improvements to livelihoods.

Using existing technology and ‘one-stop’
approaches to improve the cost effectiveness
of TB case detection for the poor in Africa

L Lawson,’ E N Emenyonu,' M | Okobi,2 A Ramsay,3

L E Cuevas,3 M A Yassin.3 'General Practice, Zankli Medical
Centre, Abuja, FCT, 2National TB Programme, Wuse General
Hospital, Abuja, FCT, Nigeria; 3Tropical Medicine and Infectious
Diseases, Liverpool School of Tropical Medicine, Liverpool,
Merseyside, UK. Fax: (+234) 523 9570.

e-mail: Lovettlawson@hotmail.com

Tuberculosis (TB) is a disease of poverty and its diag-
nosis relies on the examination of sputum samples
using smear microscopy for the majority of patients.
Samples for diagnosis are collected over two days as
spot-morning-spot in most poor settings and the pro-
cess is time consuming. Patients need to make repeated
visits to the clinic before commencing treatment and
often stop attending after the first consultation. Al-
though it is necessary to improve the efficiency of the
diagnostic approaches, there are very few new tech-
nologies that could replace smear microscopy as a di-
agnostic test for resource-poor settings.

The use of existing technologies could be opti-
mised to increase the sensitivity of microscopy and
shorten the time for diagnosis. These include the exam-
ination of reduced numbers of smears, the processing/
digestion of sputum (e.g. bleach or NaOH), concen-
tration techniques (e.g. sedimentation and centrifuga-
tion) and LED-fluorescent microscopes.

Schemes that collect and examine smears in an ac-
celerated fashion, called here—frontloading smear
microscopy—also have the potential to reduce the

time required for diagnosis. This paper will present
preliminary data of a WHO-sponsored study that col-
lects sputum samples in an accelerated fashion and
examines the specimens using both ZN and LED-FM.
The presented will argue that the use of these ap-
proaches, single or in combination, may increase the
sensitivity and reduce the time necessary to complete
the diagnostic process and that these approaches could
result in more patient-friendly and efficient schemes
for resource-poor settings of Africa.

A randomised, controlled trial of sputum
processing techniques to improve quality

of smear microscopy

P Chirambo,' S Silungwe,2 M Moore,? A Ramsay,*

B Faragher,5 S Squire.5 'Research for Equity and Community
Health (REACH) Trust, Lilongwe, 2Bwaila Hospita, Lilongwe,
3Malawi-Liverpool-Wellcome Trust Clinical Research
Programme, Blanytyre, Malawi; 4TDR (UNDP-UNICEF-WHO-
World Bank Programme), Geneva, Switzerland; SLiverpool
School of Tropical Medicine, Liverpool, UK.

Fax: (+265) 175 1247. e-mail: pkchirambo@yahoo.co.uk

Setting: REACH Trust, Malawi; Bwaila Hospital,
Malawi; Wellcome Clinical Research Programme,
Blantyre, Malawi and Liverpool School of Tropical
Medicine, UK.

Introduction: Several studies in recent years suggest
that sputum concentration using bleach improves
sensitivity of smear microscopy. There have, however,
been no direct concurent comparisons of the various
bleach concentration methods.

Aim: The study aimed to compare centrifugation at
3000G for 15 minutes and sedimentation for 45 min-
utes utilising 3.5% bleach (sodium hypochlorite-
NaOCl) as a disinfectant and digestant.

Design: Samples from patients whose smear status
was initially designated by direct smear microscopy
of unconcentrated sputum were blinded and randomly
allocated to one of 3 processing arms: A—bleach con-
centration, B—bleach sedimentation, and C—Petroff
concentration (NaOCI) and culture.

Methods: For process A an equal amount of 3.5%
NaOCI was added to the sputum sample in universal
container and shaken for 20 seconds, incubated at
room temperature for 30 minutes and spun for 15 min-
utes at 3000G. For process B an equal amount of 3.5%
NaOCI was added and each sample was hand shaken
as in process A. For Process C an equal volume of 4%
sodium hydroxide was uesd to rinse out the sample
container before centrifugation prior to culture on
Lownstein Jensen slopes. Smears were stained and
read using the Ziehl Neelsen technique according to
The Union.

Results: Recruitment and sample collection were
completed in April 2008 and a total of 510 patients
who submitted all sputum specimens according to the
schedule were recruited (255 smear positive and 255
smear negative). Results will be presented during the
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conference. At the time of wrting final mycobacterial
culture results (the gold standard for comparisons)
are awaited prior to unblinding the study for analysis.
In addition possible implications will be discussed for
the concept of front-loading of smear microoscopy in
order to improve access by the poor.

TB diagnosis as a catalyst for strengthening
laboratory systems

T Kanti Ray," F Sarkinfada.2 'Independent Consultant in TB
Programme Management and DOTS Expansion, Bhubaneswar,
Orissa, India; 2Department of Microbiology and Parasitology,
Faculty of Medicine, Bayero University, Kano, Nigeria.

Fax: (+91) 67 4258 7240. e-mail: tusharray@gmail.com

The laboratory plays a critical role in diagnosing tuber-
culosis (TB) and monitoring its treatment. The success
of TB control depends on a network of laboratories
that provide sputum smear microscopy for case finding
and monitoring of treatment. The laboratory system
is an integral part of the general health care network
and TB diagnosis is carried out within these laborato-
ries. However laboratory services are often faced with
poor or absent quality assessment (QA) mechanisms.
Improving the quality of TB diagnosis would serve as
a catalyst for improving the quality of other micro-
scopically diagnosed diseases such as malaria.

We assessed the feasibility of linking malaria mi-
croscopy into the existing TB microscopy QA system
in Kano, Nigeria. A model system was designed for
selecting and blinded rechecking of TB and malaria
slides from these laboratories. Supervision and evalu-
ation was conducted at 3 monthly intervals between
March 2005 and April 2006.

The integrated system improved the quality of TB
and malaria microscopy results. For TB Microscopy
the Specificity increased from 80% to 97.9%-100%;
Concordance rate increased from 81% at baseline to
91.0% at the final assessment. False positivity de-
creased significantly (x2 = 59.8, P < 0.001) from
19.0% at the baseline to 1.8 % at the final assessment.
Increase in case finding reflected by the increase in the
number of smear positive cases in Kano state from
1484 in 2005 to 2306 in 2006. The QA process was
expanded to 10 more microscopy centres by the be-
ginning of 2007. For malaria microscopy there was
an increase in specificity from 77.8% to 80.0%; Con-
cordance rate increased from 69.2% at the baseline,
to 83.3% at the final assessment. Decrease in false
positivity rate from 30.8% at the baseline to 0% at
the final assessment.

This project demonstrated that it is feasible to in-
tegrate the QA system for TB and malaria microscopy
and other microscopically diagnosed diseases.

The community diagnosis programme:
bringing quality assured diagnostics

closer to the community

R Dacombe, | Bates.2 'Liverpool Associates in Tropical Health,

Liverpool, 2Liverpool School of Tropical Medicine, Liverpool, UK.
Fax: (+44) 151 705 3370. e-mail: r.dacombe@Iiv.ac.uk

The Community Diagnostics Programme (CDP) aimed
to design and operate a functional system for provid-
ing quality-assured diagnostic services for anaemia
and malaria to poor communities in five states in Ni-
geria. In each state a team of four laboratory supervi-
sors/trainers designed the programme during work-
shops. The supervisors introduced simple diagnostic
tests for malaria and anaemia into 92 primary health
care (PHC) and 12 secondary health care (SHC) facil-
ities across the five states, achieving population cov-
erage of about 1 million.

Using a colour scale, haemoglobin was estimated
with 70% accuracy by PHC staff—a great improve-
ment on clinical diagnosis alone. Initially 40% of ma-
laria microscopy results performed by SHC were in-
correct, predominantly due to over-diagnosis. The
CPD introduced rapid tests into PHC facilities which
had an accuracy of 91%. In just three months, tar-
geted re-training improved the accuracy of haemoglobin
results by over 6% and malaria microscopy by 9%.

For the first time in Nigeria, the CDP established a
generic system for providing quality-assured diagnos-
tics that operated across all tiers of the state health
service and reached those living in poor rural areas.
The system was able to monitor the quality of test
performance, identify problems and deliver cycles of
targeted training to improve the quality of the tests.
The CDP provided a platform on which to build
other simple tests to meet the health needs of the rural
poor, and has produced an evidence base to inform
national scale-up. The CDP could form a model sys-
tem for the implementation of point of care diagnos-
tics for TB once they become available.

CONTROL OF TB TRANSMISSION IN
HEALTH CARE FACILITIES: REDUCING THE
GLOBAL THREAT TO LUNG HEALTH?

TB infection prevention and control: ten steps
to get started today
B Miller. Global AIDS Program, Centers for Disease Control and

Prevention, Atlanta, Georgia, USA. Fax: (+1) 404 639 6499.
e-mail: bim1@CDC.GOV

The dramatic increase in the prevalence of multi-drug
resistant tuberculosis (MDR-TB) including XDR-TB,
and the influx of HIV-infected persons into health ser-
vices seeking HIV care and treatment in resource-
constrained settings have highlighted the urgency of
implementing tuberculosis infection control practices
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into health care and other congregate settings where
TB patients and PLWHA receive care. Current prac-
tice is based on the WHO 1999 Guidelines for the
Prevention of Tuberculosis in Health Care Facilities
in Resource-limited Settings and the 2006 WHO Ad-
dendum to the 1999 Guidelines, Tuberculosis Infection
Control in the Era of Expanding HIV Care and Treat-
ment. However there has been very limited imple-
mentation of these guidelines in resource-limited set-
tings. While these guidelines are being revised, the
WHO STOP TB Partnership TB Infection Control
Subgroup of the Global TB-HIV Working Group in
collaboration with the HIV/AIDS and Stop TB Depart-
ments at WHO have issued guidance on TB infection
control practices to health care facilities termed ‘Es-
sential Actions for Effective TB Infection Control:
Safety Without Stigma.’ This presentation will discuss
these essential actions, which include 1) include pa-
tients and community in advocacy campaigns; 2) de-
velop an infection control plan; 3) ensure safe sputum
collection; 4) promote cough etiquette and cough hy-
giene; 5) triage TB suspects for ‘fast-track’ or separa-
tion; 6) assure rapid diagnosis and initiation of treat-
ment; 7) improve room air ventilation; 8) protect
health care workers; 9) link with other infection con-
trol efforts; 10) monitor infection control practices.

Biosafety in TB laboratories: status of
recommendations

V E Vincent. WHO, Geneva, Switzerland.
Fax: (+41) 22 791 4629. e-mail: vincentv@who.int

While TB laboratories have suffered years of neglect,
biosafety has even more so. The World Health Assem-
bly calls for universal access to culture and drug sus-
ceptibility testing (DST) for 2015. To fulfill the needs,
at least 2000 new culture and DST laboratories have
to be established and 22,000 newly recruited staff
have to be trained.

Laboratory acquired TB infections are poorly doc-
umented. A study (IJTLD 2007(11): 138-142) showed
that the relative risk of TB compared to the general
population was found to be 1.4 in microscopists and
21.5 among technicians carrying out drug-susceptibility
testing. The risk of exposure to Mycobacterium
tuberculosis varies with the types of laboratory pro-
cedures performed in the laboratory, as generation of
and exposure to infectious aerosols containing live tu-
bercle bacilli vary on the procedure. Biosafety condi-
tions should be optimal in laboratories to prevent oc-
cupational TB among laboratory staff.

For the protection of the laboratory staff, aerosols
produced during TB laboratory activities need to be
minimized and contained. Specimen processing for
culture purposes has to be performed in Biological
Safety Cabinets (BSCs), at least in Biosafety Level 2
(BSL2) facilities. However, culture manipulation for
identification and DST must be performed in BSL3 fa-

cilities. Applying these recommendations to line
probe assays for the detection of resistance, process-
ing of smear-positive specimens for direct testing
should be performed in a BSL2, whereas performing
the assay on positive cultures would require a BSL3
(WHO policy statement, 2008).

For most high burden countries, there are major
constraints to the successful establishment, staffing
and maintenance of BSL3 laboratories. A WHO-CDC
project will provide a manual which will fulfill the
needs of low-income countries to design, organize
and maintain safe conditions in BSLs where TB pro-
cedures (microscopy, culture, DST, molecular tests) are
carried out.

What will it cost to implement TB infection
control in resource-limited settings?
A Pantoja. Stop TB Department, World Health Organization,

Geneva, Switzerland. Fax: (+41) 22 791 1589.
e-mail: pantojaa@who.int

TB infection control is one component of the revised
Stop TB strategy and a new TB Infection Control Sub-
group has been recently established. Infection control
measures aim at protecting health workers from TB
and reducing the risk of TB transmission among pa-
tients. Guidelines for implementation of infection
control measures exist and are being widely dissemi-
nated, some countries have already developed plans to
implement TB infection control measures. An essen-
tial factor of any of these plans should be the cost. Al-
though there is no magic number to answer the ques-
tion how much will it cost to implement TB infection
control, there are a few possibilities to explore to cost
an infection control plan. It is reccommended that any
method to cost these plans follow an ingredients ap-
proach, where the quantities of resources required are
identified separately from the prices of these re-
sources, then costs are calculated as the quantity used
multiplied by the unit price. Therefore, an important
basis for costing these plans is the current framework
for infection control, which will help identify the ac-
tivities and inputs needed, in addition to the country’s
knowledge on the quantities required of these re-
sources. This framework is composed of three broad
areas of work: a) programmatic and administration
interventions, b) environmental control, and ¢) pro-
tection of health care workers. All the details of this
framework are used in the planning and budgeting
tool for TB control, developed by WHO, which by
combining quantities and prices, as defined by the
country, helps estimating the cost of the plan. In this
way, at the end, the cost will reflect the plan for im-
plementing TB infection control in a country.
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IMPLEMENTING THE THREE I'S:

SCALING UP INTENSIFIED CASE FINDING,
ISONIAZID PREVENTIVE THERAPY AND
INFECTION CONTROL FOR TB FOR
PEOPLE LIVING WITH HIV

Why not now? Community perspective of

the three I's

P Akugizibwe,! C Kelemi.2 "Treatment Literacy and Advocacy
Programme, AIDS & Rights Alliance for Southern Africa, Cape
Town, South Africa; 2Treatment Literacy and Advocacy
Programme, Botswana Network on Ethics, Law and HIV/AIDS,
Gaborone, Botswana. Fax: (+27) 21 422 1551.

e-mail: p.akugi@gmail.com

Background: Much effort has gone into mustering
political will for 3 s (Isoniazid Preventive Therapy,
Intensified Case Finding and Infection Control), but
the critical challenge comes with plans and policies
for implementation. For many years, TB programmes
have failed to translate sound theories into reality,
due in part to the absolute dearth of infrastructure
and human resource capacity needed for the execution
of otherwise good strategies. New and improved ap-
proaches are essential to secure the success of the 3 Ts.
Findings and Lessons Learnt: Although community
involvement has often been treated as an add-on to
the core content of TB programmes and policies,
some of the most significant recent successes in the
fight against TB in Southern Africa have come from
community-driven initiatives, underpinned by com-
prehensive treatment literacy programmes. The man-
agement of drug-resistant tuberculosis in Lesotho is
propped up by dozens of community workers trained
in the science of TB. Community treatment literacy
initiatives in South Africa have boosted patient adher-
ence; and in Botswana, a mass media infection con-
trol campaign, produced by a community group, trig-
gered widespread public interest in infection control
of TB in homes. TB is a community disease that is
most successfully addressed in and by the community.
Conclusion: The success of health initiatives is greatly
enhanced by synergistic partnerships with the com-
munity. In the context of under-resourced health care
systems that do not have the capacity to cope with in-
creasing patient loads, there is an increasing recogni-
tion of the value to be gained from educating commu-
nities in the science of TB, and engaging them as
implementers and monitors, not merely beneficiaries.
Now is the time to learn from programmes that have
benefited from this value, and to integrate these les-
sons into the implementation of the 3 I’s.

Kenya, TB control and the three I's

J Sitienei," H Kipruto,2 J Kangangi,2 N Wambua.3 'Division
of Leprosy, TB and Lung Disease, Nairobi, 2World Health
Organization, Nairobi, 3Centres for Disease Control and
Prevention, Nairobi, Kenya. Fax: (+254) 271 3198.

e-mail: jsitienei@nltp.co.ke

Issues: Kenya has recently achieved the WHO targets
of case detection rate of 70% and treatment success
rate of 85%. Despite successfully initiating TB HIV
collaborative activities in third quarter 2005, imple-
mentation of activities targeting the three I's now be-
ginning to take root and lessons learnt are immedi-
ately used to improve on implementation.
Description: Kenya has successfully established a
strong foundation to roll out TB HIV collaborative
activities but faces challenges in three I’s implementa-
tion including accelerating and establishing infection
control measures that meet the current demands, effec-
tively rolling out IPT and conducting intensive TB case
finding activities. Recently the country successfully in-
troduced Intensive TB case Finding Activities (ICF) to
aggressively pursue infectious TB cases in all settings in-
cluding prisons and correctional facilities and schools.
In addition, more faster and sensitive equipments like
LED microscopes have been distributed in high volume
TB diagnostic laboratories to improve on case finding
and turn around time aiming at reducing diagnostic de-
lays. These new initiatives are bearing positive fruit
with tremendous impact on overall TB control. Mech-
anisms to follow all smear positive TB patients and
screen immediate contacts are now underway.

Lessons Learnt: Where there is focused leadership
and integrated support, implementation of three I’s is
possible even in resource limited settings.

Next steps: Ensure that Quality Assurance issues on
improved microscopy is put in place and rolling out
infection prevention measures that target the commu-
nity, health care workers and health care settings.

DO CLINICAL TRIALS INFLUENCE
PROGRAMMATIC ISSUES IN
TB CONTROL?

Investigation of the safety and efficacy of a
4-FDC for the treatment of tuberculosis
(Study C): methods and preliminary results of
the 12-month patient follow-up

C Lienhardt,"2 S Cook,' V Yorke-Edwards,> M Burgos,’

G Anyo,4 S J Kim," A Jindani,5 D Enarson,’ A Nunn.3
Clinical Trial Division, The Union, Paris, 2Institut de Recherche
pour le Developpement, Paris, France; 3Medical Research
Council, London, UK; 4Insitute of Tropical Medicine, Antwerp,
Belgium; SInter-TB, London, UK. Fax: (+33) 1 4672 4144.
e-mail: clienhardt@iuatld.org

Background: The use of fixed-dose combined (FDC)
drugs in the treatment of tuberculosis by control
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programmes has been strongly recommended by the
Union and WHO. Advantages of FDC drugs include
preventing the emergence of drug resistance due to
monotherapy, reducing the risk of incorrect dosage,
simplifying procurement and prescribing practices,
aiding adherence and facilitating directly observed
treatment. However, large scale trials examining their
use have not been carried out. To this end, the Union
launched a multicentre clinical trial, Study C, to eval-
uate the efficacy, acceptability and toxicity of an FDC
when given in the initial intensive phase of treatment
of patients with newly diagnosed smear positive pul-
monary tuberculosis.

Methods: Parallel group open-label randomised con-
trol trial using non-inferiority design. Smear-positive
patients were randomised to receive either an FDC or
separate formulations of the four drugs isoniazid,
rifampicin, ethambutol and pyrazinamide in the ini-
tial eight weeks intensive phase of treatment.
Results: Between August 2004 and September 2006,
a total of 1585 patients were randomised from eleven
centres in Asia, Africa and Latin America. Patients
found to have MDR disease or MOTT are excluded
from the study analysis. An interim analysis showed
no difference between the two study arms in terms of
culture conversion at 2 months. These results will
now be updated and presented together with the com-
bined failure/relapse status at 18 months post ran-
domisation. Data will also be presented according to
HIV status. Lastly, data on adverse events during treat-
ment will be presented.

Conclusion: The implications of these results for Na-
tional TB control Programme policy recommenda-
tions will be discussed.

Long-term results of Study A and their impact
on national TB control programmes

A Nunn,! A Jindani,2 D Enarson,3 C Lienhardt.3 TMRC
Clinical Trials Unit, London, 25t Georges Hospital, London,

UK; 3IUATLD, Paris, France. Fax: (+44) 207 670 4815.
e-mail: ajn@ctu.mrc.ac.uk

Background: A WHO-recommended 8-month regi-
men based on ethambutol and isoniazid has been eval-
uated in a randomised clinical trial against a standard
6-month regimen based on rifampicin and isoniazid.
Methods: 1355 patients with newly diagnosed smear-
positive pulmonary tuberculosis were randomly as-
signed one of three regimens in an open label non-
inferiority design. The regimens were: daily ethambutol,
isoniazid, rifampicin, and pyrazinamide for 2 months,
followed by ethambutol and isoniazid for 6 months
(2EHRZ/6HE); the same drugs but given three times
weekly in the initial intensive phase (2[EHRZ]3/6HE);
or the same initial intensive phase as the first regimen,
followed by 4 months of daily rifampicin and iso-
niazid (2EHRZ/4HR). Follow-up was to 30 months
after the start of chemotherapy. Throughout the study

sputum was examined by microscopy and culture.
Unfavourable outcome was defined as failure during
treatment or relapse afterwards.

Results: At 2 months, a significantly higher propor-
tion of patients assigned the daily intensive phase
than of those assigned the three-times-weekly regimen
were culture negative (85% of 828 vs 77% of 433, P =
0.001). Twelve months after the end of treatment the
two 8 month regimens had significantly inferior out-
comes to the 6 month standard regimen; 90% of 346
2EHRZ/6HE, 86% of 351 2(EHRZ)3/6HE having
a favourable response compared to 95% of 347
2EHRZ/4HR. Follow-up to 30 months will be pre-
sented and the implications of these results for na-
tional programmes discussed.

Conclusions: The results of this study have impor-
tant implications for the management of new cases of
smear-positive tuberculosis.

Treatment of MDR-TB: are observational studies
key to solving programmatic issues?
P Cegielski. Division of TB Elimination, U.S. Centers for Disease

Control & Prevention, Atlanta, Georgia, USA.
Fax: (+1) 404 639 1566. e-mail: gzc2@CDC.GOV

Treatment of drug-susceptible TB is based on decades
of drug development and controlled clinical trials. In
contrast, treatment of MDR-TB is based on extrapo-
lation and experience. Skeptics have cautioned that
comparative intervention studies on MDR-TB would
be too difficult, lengthy, or expensive. The Preserving
Effective TB Treatment Study (PETTS) is a prospec-
tive observational study designed to determine the
frequency, risk factors, and consequences of acquired
resistance to second-line drugs in MDR-TB patients,
comparing GLC-approved and non-GLC programs.
Consecutive, consenting adults with pulmonary MDR-
TB are enrolled and followed monthly for 2 years.
Data are abstracted from medical records, double-
entered locally, transmitted to CDC, and merged into
a central database. Baseline and monthly sputum iso-
lates are shipped to CDC for DST and genotyping.
With USAID funding, PETTS was launched in 2004
in 8 countries. The preparatory work took 1.5 years.
Enrolment began in 2005 and ends in 2008. Follow-
up ends in 2010. By May 2008, >1400 patients were
enrolled and >400 patients reached a study endpoint.
Also, >3000 isolates were received and >680 had
both DST and genotyping results. Baseline results and
preliminary outcomes will be presented. Direct costs
average ~$360,000/yr not including the annual inves-
tigators meeting at the Union World Conference. The
CDC donates 2+ FTE in kind. Collaborating organi-
zations also contribute staff time. PETTS has proven
that multinational, longitudinal clinical research on
MDR-TB with centralized microbiology is feasible and
affordable. The PETTS network could be a backbone
for further prospective studies of MDR-TB. Scientific
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rigor should not be equated with value or impact. In
the absence of clinical trials, observational studies
have had and will continue to have an important im-
pact on the management of MDR-TB.

What use is qualitative research to TB policy?

I Harper," J N Newell,2 J Porter.3 'Social Anthropology,
University of Edinburgh, Edinburgh, 2Nuffield Centre for
International Health & Development, University of Leeds, Leeds,
3LSHTM, London, UK. Fax: (+44) 0131 651 1778.

e-mail: ian.harper@ed.ac.uk

While crucial for much epidemiological research,
RCTs are regularly given prominence (in journals, by
powerful institutions and at programmatic levels) for
all research addressing tuberculosis control and pol-
icy. The current dominance of medical models, an ap-
parent lack of understanding of the wide range of
methodologies involved in qualitative research, and a
failure to adequately address and discuss questions of
epistemology (the conditions under which knowledge
is generated) potentially undervalues different per-
spectives and disciplines necessary for the creation of
appropriate TB policy. Yet the types and value of qual-
itative research knowledge is wide ranging, and gen-
erated across a range of methods from micro-level
observational studies to population based surveys.
Drawing on a number of research examples in tuber-
culosis control this presentation argues that we need
to look more critically at the questions posed in re-
search, and the design methods used. Well conducted
small scale research that provides interpretive depth,
is theoretically challenging and contextually rich may
be just as useful for the creation of TB policy as a
large scale RCT. We need to acknowledge and respect
difference, and draw on relevant and diverse expertise
to assess the value of such research. Finally we reflect
on the structural impediments to publication of qual-
itative research, for example in journals like the
IJTLD, appropriate expertise on the editorial board,
and to the rules for framing and presenting research
findings.

IMPLEMENTATION OF TB-HIV
LABORATORY QUALITY
ASSURANCE SYSTEMS

Quality assurance for clinical
laboratory diagnosis
M Shulgina. National Centre for EQA of Clinical Laboratory

Tests, Moscow, Russian Federation. Fax: (+7) 495 225 5031.
e-mail: shulgina@fsvok.ru

Quality assurance (QA) of any process, including
clinical laboratory, involves three major components,
such as criteria (standards) of quality, quality control,

including internal quality control(QC) and external
quality assessment (EQA) and quality improvement
(QI). In a ideally performing QA system all three com-
ponents construct permanently moving cycles: QI and
EQA verify compliance of laboratory procedures to
accepted standards, identify week points and possi-
bilities for improvement, whereas QI activities brings
actual procedures to the accepted standards and in-
duce introduction of higher level standards. Exam-
ples of good performing laboratory QA systems can
be observed in many disciplines of laboratory medi-
cine/clinical laboratorie in many countries of the
world. Such QA systems are basing on well developed
international and national standards, regulations and
traditions covering all components of a laboratory
process (human resources, equipment and supplies,
laboratory management, methods in use . . .). Their
experiences demonstrate that QA procedures are re-
sources consumable activities. Increase of efficiency
and credibility of laboratory results justify excessive
expenses for QA. However in many high burden
countries with limited resources or ineffective finan-
cial policy in public health care, TB laboratory system
suffers significant deficiencies, which weaken QA sys-
tem and deteriorate TB laboratory tests’ efficiency. In
such cases coordinated external and internal inputs
should be taken to support comprehensive country/
region specific realistic QA programme aimed to the
increase of quality criteria levels step by step instead
of spontaneous inputs into separate components of a
laboratory process body.

Performance indicators for AFB microscopy,
culture and drug susceptibilty testing

K McCarthy,' B Metchock,’ A Kanphukiew,?

P Monkongdee,2 C Sinthuwattanawibool,?2

T Tasaneeyapan,? S Rienthong,3 K Ngamlert,4

L Srisuwanvilai,4 J Varma.2 'Centers for Disease Control and
Prevention, Division of Tuberculosis Elimination, Atlanta,
Georgia, USA; 2Thailand Ministry of Public Health-US
Collaboration, Nonthaburi, 3Thailand Ministry of Public Health
Supranational Reference Laboratory, Bangkok, 4Bangkok
Metropolitan Administration, Bangkok, Thailand.

Fax: (+1) 404 639 1285. e-mail: dxu8@cdc.gov

Setting: Thailand TB Active Surveillance Network
Laboratories: Bangkok, Chiang Rai, Phuket, Tak, and
Ubon-ratchathani, Thailand.

Objective: Mycobacteriology laboratories in resource-
limited, high tuberculosis burden settings are expand-
ing to perform conventional solid media culture and
broth-based mycobacteriology culture. Indicators that
measure how well a laboratory performs sputum
microscopy have been developed and broadly imple-
mented. Routine monitoring of sputum culture per-
formance, however, is not as common.

Design: We implemented indicators for monitoring
the quality of laboratory services in five province-
level mycobacteriology culture facilities in Thailand.
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These indicators were derived from literature review,
consultation with subject matter experts, and our
program experience.

Conclusions: We believe that an international con-
sensus document providing monitoring guidelines for
mycobacteriology laboratories is urgently needed.

Quality assurance for TB-HIV laboratory
systems in Europe
D Cirillo. Emerging Bacterial Pathogens Unit-San Raffaele

Scientific Institute, Milan, Italy. Fax: (+39) 02 2643 5183.
e-mail: cirillo.daniela@hsr.it

With the constantly increasing prevalence of HIV in-
fections the problem of HIV associated with TB will
be more threatening in the coming years. TB diagnosis
among persons living with HIV (PLHIV) is difficult
due to the characteristics of the infections (bacterial
and viral load), and also to both the lack of new tech-
nologies and poor utilization of existing tools. In ad-
dition, laboratory services are in general the weakest
component in many countries with the TB-HIV bur-
den, with poor coordination and management within
and among TB and HIV services, poor or inexistent
quality assurance (QA) system, insufficient human re-
sources and culture facilities. Moreover, though inter-
national and national QA guidelines for TB and HIV
laboratories are available they are often neglected or
not systematically applied. Nonetheless, quality as-
sured laboratory services are essential to guarantee
correct and reliable diagnosis and monitoring of the
therapy of TB-HIV co-infected cases, in particular for
the diagnosis and treatment of the resistant forms of
TB and HIV, and of the opportunistic infections (Ols).
In high-HIV burden settings, molecular methods may
provide effective tool for the rapid diagnosis of MDR-
TB. In this regard, there is a recognized need to de-
velop and standardise international protocols for an
effective implementation of molecular biology tech-
niques, including quality assurance systems for the
identification of infectious agents and for the com-
mercially available MDR-TB rapid tests.
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TS-81219-18 Multiple mutations in rpoB gene
M. tuberculosis correlate with high level of
resistance to rifampicine

S Zakerbostanabad. Molecular Genetic of Mycobacteria,

Institute Pasteur, Tehran, Islamic Republic of Iran.
Fax: (+21) 66968853. e-mail: saeed1976@mail.ru

The aim of this study was to investigate the signifi-
cance of multiple-mutations in the rpoB gene, pre-
dominant nucleotide changes and its correlation with
high levels of resistance to rifampicine in Mycobacte-
rium tuberculosis isolates that were randomly col-
lected from sputum samples of 44 patients with pri-
mary and secondary active pulmonary tuberculosis
from different region of Belarus. Drug susceptibility
testing was determined using the CDC standard con-
ventional proportional method. DNA extraction, rpoB
gene amplification, and DNA sequencing analysis were
performed. Thirty-three (75%) isolates were found to
have multiple-mutations (composed of 2-5 mutations)
in the 7poB (B-subunit) gene. Increased number of
predominant mutations and nucleotide changes were
demonstrated in codons 523 (GGG—GCG), 531
(TCG->TTG), 510 (CAG—-TAG, GAG, AAG) and
526 (CAC—CTC, GAC) with a higher frequency of
mutations found among patients presenting with sec-
ondary tuberculosis infection with elevated levels of
resistance to rifampicine (MIC pg/ml = 100). Fur-
thermore it was demonstrated that the combination
of mutations with their predominant nucleotide changes
were also observed in codons 510, 523, 526, and 531
indicating higher frequencies of mutations among pa-
tients with secondary infection respectively. In this
study, 76% (n = 38) of multiple-mutated isolates
were found to have mutation combinations involving
nucleotide changes in codons 523 (GGG—GCG), 531
(TCG—>TTG), 526 (CAC—CTC, GAC), and demon-
strating predominant mutations in the last nine codons
of B-subunit (523-531) are associated with higher
levels of resistance to rifampicine (=100 pg/ml).

TS-81558-18 Extensively drug-resistant
tuberculosis: a comprehensive treatment
approach

C D Mitnick,' S S Shin,2 K J Seung,3 M L Rich,3 S S Atwood,?
J J Furin,2 G M Fitzmaurice,4 F Alcantara,5 S C Appleton,¢
C Bonilla,” M C Becerra.*! 'Department of Social Medicine,
Harvard Medical School, Boston, 2Department of Social
Medicine and Health Inequalities, Brigham & Women's Hospital,
Boston, 3Partners In Health, Boston, 4Department of
Biostatistics, Harvard School of Public Health, Boston,5Socios En
Salud, Lima, Peru; 6Department of Epidemiology, Harvard
School of Public Health, Boston, Massachusetts, USA; 7Peruvian
Ministry of Health, Lima, Peru. Fax: (+1) 617 4322565.
e-mail: carole_mitnick@hms.harvard.edu

Background: Extensively drug-resistant tuberculosis
(XDR-TB) has been reported in 45 countries, includ-
ing resource-limited, high TB-burden settings. Ambi-
tious global treatment targets have been established,
without any published treatment strategies. We de-
scribe XDR-TB prevalence, management, and out-
comes among TB patients referred for individualized,
ambulatory therapy in Peru.

Methods: 810 patients were referred for free individ-
ualized therapy and necessary adjunctive services—
including resective surgery, adverse event management,
and nutritional and psychosocial support—between
February 1999 and August 2002. 651 patients’ iso-
lates were tested for XDR-TB (resistance to at least
isoniazid, rifampin, a fluoroquinolone, and a second-
line injectable agent) before treatment. Regimens were
constructed to include =5 drugs to which the infect-
ing isolate was not resistant. Outcome classification
conformed to international definitions.

Results: 7.4% (48) patients had XDR-TB; the re-
mainder had multidrug-resistant (MDR) TB. XDR-
TB patients had received more prior regimens (4.2,
SD: 1.9 vs. 3.2, SD: 1.6, P < 0.001) and had isolates
resistant to more drugs (8.4, SD: 1.1 vs. 5.3, SD: 1.5,
P < 0.001). No XDR-TB patient was HIV co-infected.
Twenty-nine (60.4%) completed treatment or were
cured, compared to 412 (67.6%) MDR-TB patients
(x3, P = 0.31). XDR-TB patients received daily, su-
pervised therapy with 5.3 drugs (SD: 1.2), including
cycloserine, an injectable, and a fluoroquinolone.
Conclusion: In one of the largest reported cohorts of
patients treated for chronic, resistant TB in a resource-
limited setting, we demonstrated that XDR-TB can be
cured in HIV-negative patients, through outpatient
treatment. Aggressive supervised regimens for XDR-
TB, as part of a comprehensive, ambulatory thera-
peutic approach, should supplant repeated, subcura-
tive regimens.

* For the MDR-TB Treatment and Research Group, Lima, Peru.
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TS-81683-18 Mutations at embB306

are sufficient for conferring resistance

to ethambutol

A M Starks, B B Plikaytis, T M Shinnick, J E Posey. Division
of Tuberculosis Elimination, Centers for Disease Control and

Prevention, Atlanta, Georgia, USA. Fax: (+1) 404 6391287.
e-mail: astarks@cdc.gov

Background: EmbB, an arabinosyl transferase, is the
target of the first-line antituberculosis drug ethambu-
tol. Approximately 50-60% of ethambutol-resistant
clinical isolates have missense mutations at enbB306.
Despite this association, the precise role of mutations
at embB306 in ethambutol resistance is controversial.
Objective: To determine if embB306 mutations are
sufficient to confer ethambutol resistance.

Methods: The contribution of embB306 mutations
to ethambutol resistance was examined 1) by directly
replacing the wild-type embB306 allele with mutant
alleles previously associated with resistance (embB
M306V or M306]) in a pansusceptible M. tuberculosis
strain and 2) by replacing mutant alleles in the chro-
mosome of spontaneous ethambutol-resistant mu-
tants with the wild-type allele. The marked mutations
were introduced via specialized transducing phage
and incorporated into the chromosome by homolo-
gous recombination. Transductants with either a wild-
type or mutant emnbB306 allele were analyzed for
their susceptibility to ethambutol by determining the
minimum inhibitory concentration (MIC) of etham-
butol on Middlebrook 7H10 agar.

Results: The MIC of ethambutol was reduced four-fold
for three of the four spontaneous-ethambutol resistant
embB mutants when the mutant allele was replaced
with the wild-type embB allele. The MIC for one of the
spontaneous mutants genetically reverted to wild-type
embB was reduced by only two-fold. When the wild-
type allele was converted to the mutant allele M306V
or M3061, the ethambutol MICs increased four-fold.
Conclusion: Mutations at embB306 can cause eth-
ambutol resistance and are an important molecular
indicator of ethambutol resistance. Identification of
the mutations that confer ethambutol resistance is
critical for the development of rapid molecular tests to
detect resistance.

TS-81846-18 First evaluation of Xpert MTB
prototype assay for rapid detection of
pulmonary TB and MDR-TB in Peru and Latvia

CBoehme,' P Nabeta,2 G Skenders,3 T Caceres,? L Christel,4
D Alland,> M Jones,* M Perkins.! "Foundation for Innovative
New Diagnostics (FIND), Geneva, Switzerland; 2Instituto de
Medicina Tropical Alexander von Humboldt-Universidad
Peruana Cayetano Heredia (IMT-UPCH), Lima, Peru; 3State
Agency for Tuberculosis and Lung Diseases (SATLD), Riga,
Latvia; 4Cepheid Inc., Sunnyvale, California, Center for
Emerging Pathogens, University of Medicine and Dentistry of
New Jersey, New Jersey Medical School, Newark, New Jersey,
USA. Fax: (+41) 22 7100599.

e-mail: catharina.boehme@finddiagnostics.org

Background: Rapid drug susceptibility testing (DST)
is essential to interrupt transmission and to halt the
rapid spread of multidrug-resistant TB. Key obstacles
to DST expansion have been complexity of available
tools and the laboratory infrastructure required for
their implementation. The characteristics of GeneXpert
(Cepheid, Sunnyvale, CA) make it a unique platform
for molecular detection of Mycobacterium tuberculosis
and associated rifampicin resistance in low-technology
settings. This automated, closed system uses a plastic
cartridge to concentrate M. tuberculosis in sputum,
remove inhibitors, lyse cells, and transfer the DNA
into an integrated PCR tube. Target DNA is amplified
in nested, real-time PCR using a six-color molecular
beacon assay. Here we report on the first performance
evaluation of a prototype XpertTm MTB assay in Peru
and Latvia.

Methods: We evaluated the XpertTm MTB assay on
two untreated sputum samples each from 393 consec-
utive patients with symptoms of pulmonary TB. Re-
sults were compared with smear, solid and liquid cul-
ture and drug susceptibility testing (DST) on solid
medium.

Results: The sensitivity of XpertTm MTB in smear-
and culture-positive sputum patients was 99.1%
(113/114) and in smear-negative, culture-positive pa-
tients 87.5% (21/24). The assay specificity in culture-
negative patients with limited follow-up was 97.3%
(219/225). Rifampicin resistance was detected with
100% sensitivity (22/22) and 100% specificity (112/
112). The hands-on-time for testing 4 samples was
15 min, significantly below that of sputum smear mi-
croscopy, and results were available in <120 min.
The assay was robust, with a low rate of test failure
(24 invalid among 686 assays performed). Techni-
cians with no prior molecular experience easily per-
formed the assay after 1 day of training.

Xpert sensitivity ~ Xpert sensitivity Xpert specificity
in smear+, in smear—, in smear—,
culture+ culture+ culture—

TB case detection

SATLD (Latvia) 93.3% (14/15)  92.3% (12/13) 98.6% (71/72)
UPCH (Peru)  100% (99/99) 81.8% (9/11)  96.7% (148/153)
Total 99.1% (113/114)  87.5% (21/24) 97.3% (219/225)
95%ClI [95.2-99.8] [69.0-95.7] [94.3-98.8]

Xpert sensitivity ~ Xpert specificity
in RMP-resistant in RMP-sensitive

RMP resistance

detection
SATLD (Latvia) 100% (8/8) 100% (18/18)
UPCH (Peru) 100% (14/14) 100% (94/94)
Total 100% (22/22) 100% (112/112)
95%CI 85.1-100] [96.7-100]

Conclusions: The Xpert MTB assay overcomes limi-
tations of existing rapid tests for DST and has the po-
tential to be implemented as screening tool at micros-
copy centers.
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TS-81951-18 Preliminary results of the
Genotype MTBDRplus performance on smear-
positive sputum for drug resistance surveillance
A Hoza,' G Torrea,! A Van Deun,'2 M Zignol.3
Mycobacteriology Department, Prince Leopold Institute of
Tropical Medicine, Antwerp, Belgium; 2 International Union
Against Tuberculosis and Lung Disease, Paris, France; 3 World
Health Organization, Geneva, Switzerland.

Fax: (+32) 3 247 63 33. e-mail: gtorrea@itg.be

Setting: Tanzania national tuberculosis drug resistance
survey (DRS).

Objective: Evaluation of the Genotype MTBDRplus
test as a tool to rapidly detect MDR-TB and to scale up
DRS coverage in settings where phenotypic tests are
not feasible.

Methods: Aliquots of the smear positive survey sputum
samples were preserved in 50% ethanol before pro-
cessing for culture. Phenotypic drug susceptibility test-
ing (DST) using proportion method on Lowenstein-
Jensen was performed in Tanzania. A sample of the
strains was sent to Antwerp Supra-National TB Ref-
erence Laboratory (SRL) for quality assurance (QA)
DST together with the alcohol-sputum samples to be
tested in parallel. MTBDRplus tests were performed
following manufacturer instructions, apart from the al-
cohol preservation and Boom DNA extraction method.
Results: Preliminary results show that the MTBDR-
plus failed to identify Mycobacterium tuberculosis in
28 of 193 specimens (15%), probably due to poor
specimen conservation tubes. Of the 165 interpret-
able hybridisation profiles, there were 158 Wild Type
versus 7 mutations for the rpoB gene, against respec-
tively 141 versus 24 for katG and 164 versus 1 for
inbA. Only 69 DST results could be compared as yet,
revealing 100% agreement for rifampicin. Presence of
an isoniazid resistance conferring mutation was 100%
predictive of DST resistance, but also 4/60 (7%)
strains without such a mutation were isoniazid resis-
tant, yielding an overall agreement of 94.2% (65/69).
Two sputum samples yielded DNA with rpoB but
without katG or inhA mutation, for which DST is on-
going. So far 25% of DST on QA strains failed.
Conclusion: GenoType MTBDRplus from alcohol-
preserved smear-positive sputum samples yielded more
good results than phenotypic DST on strains sent for
QA, and was 100% specific for resistance to rifampi-
cin or isoniazid. Sensitivity also appears to be very
high suggesting that MTBDRplus could be used for
surveillance purposes, but more DST resistant strains
should be compared to validate these findings.

TS-82037-18 Accuracy of tuberculosis
diagnostic committee diagnosis in relation

to the results of TB culture

S S Silvestre, M T Gler, M E Maramba, D A Vergara,

H I ltutud, M | Quelapio, T E Tupasi. Tropical Disease
Foundation Inc., Makati City, Philippines. Fax: (+632) 8102874.
e-mail: sssilvestre@tdf.org.ph

Setting: The TB Diagnostic Committee of Tropical
Disease Foundation Inc., Makati Medical Center,
Philippines.

Objective: To evaluate discriminatory power of the
TBDC diagnosis, using radiographic comparative study
of chest X-rays (CXR) among smear-negative pa-
tients. This will evaluate the accuracy of TBDC rec-
ommendation to undertake anti-TB treatment based
on the gold standard which is TB culture.

Methods: Analysis of TBDC recommendations from
January to December 2007 made to patients with TB
culture (TBC) results available after the TBDC decisions
were made. Category I treatment includes seriously ill
PTB with extensive parenchymal lesions, Category III
minimal parenchymal lesions. All re-treatment cases,
depending on the severity degree of lesions and history,
fall under Category II or Category IV treatment.
Results: Among the 284 TBDC cases with TB culture
results in 2007, there were 93 cases (33%) for anti-
TB treatment, 18 (19%) had positive TB culture and
75 (81%) had negative cultures. Of the 14 cases for
CAT I treatment, 6 (43%) were TBC+ and 8 (57%)
were TBC—. For 57 CAT Il cases, 4 (7%) were TBC+;
53(93%) TBC—. For 16 CAT IlI cases, 3 (19%) were
TBC+ and 13 (81%) were TBC—. While for 6 CAT IV
cases, 5 (83%) were TBC+ and 1 (17%) was TBC—.
There were 191 (67%) with no anti-TB treatment as
recommendation, of which 3 (2%) had positive TB
culture and 188 (98%) had negative cultures. We
have a diagnostic sensitivity of 86%, specificity of
71% and accuracy of 73%.

TB culture
Treatment recommendation Positive  Negative Total
For anti-tuberculosis treatment 18 (19%) 75 (81%) 93 (33%)

No anti-tuberculosis treatment 3 (2%) 188 (98%) 191 (67%)
Total 21 (7%) 263 (93%) 284
Anti-tuberculosis treatment
CATI 6 (43%) 8(57%) 14
CATII 4 (7%) 53(93%) 57
CAT I 3(19%) 13 (81%) 16
CAT IV 5 (83%) 1(17%) 6
Total 18 (19%) 75 (81%) 93
86% 71% 73%

Sensitivity Specificity Accuracy

Conclusion: The TBDC of the MMC-TDFI has a
moderately high accuracy rate in determining PTB
among smear-negative patients. It has an excellent
negative predictive value however, the positive pre-
dictive value is low and the TBDC will need to review
criteria on recommending treatment to TB suspects.
There was a high percentage of Category I and Cate-
gory IV TBC+ detection which is vital since CAT I
patients have extensive lung lesions and CAT IV pa-
tients are MDR-TB that needs immediate treatment.
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TS-82177-18 Shortening treatment with
rifapentine-based regimens: impact of
intermittent dosing and use of moxifloxacin
E Nuermberger, | Rosenthal, M Zhang, J Grosset. Center

for TB Research, Johns Hopkins University, Baltimore, Maryland,
USA. Fax: (+1) 410 614 8173. e-mail: enuermb@jhmi.edu

Background: Substitution of rifapentine (P) at 10 mg/
kg for rifampin (R) in the standard daily (5/7) short-
course regimen of R, isoniazid (H) and pyrazinamide
(Z) reduces the relapse rate after 10 wks of treatment
from 100% to 13 %, while the additional substitution
of moxifloxacin (M) for H reduces the relapse rate to
0%. The aim of this experiment was to evaluate in
greater detail the effect of intermittent dosing and the
use of M vs. H on the treatment-shortening potential
of P-based regimens.

Methods: BALB/c mice were aerosol-infected with
3.66 log1oCFU of M. tuberculosis. At treatment onset,
14 days later, the lung CFU count was 7.21 logyo. Pos-
itive controls received RHZ (5/7 or 3/7) while test mice
received P7.5HZ, PloHZ or PloMZ (5/7) or PloHZ,
P15HZ, onHZ or P15MZ (3/7). Lung CFU counts
were assessed at 4, 8, 10 and 12 wks. Relapse was as-
sessed by holding mice for 3 months after completion
of 8, 10 or 12 wks of treatment. The PK profile of
each P dose was also determined.

Results: Increasing the P dose and dosing frequency
was associated with greater reductions in mean lung
CFU (Table). Substitution of M for H was associated
with additional CFU reductions of ~1 log at 4 weeks.
Mice treated with PMZ and PHZ were culture-negative
at 8 and 10 wks, respectively. After 8 wks of treatment,
2/15 and 8/15 mice receiving PMZ and PHZ, respec-
tively, relapsed. Relapse rates after 10 and 12 weeks
are pending.

Regimen Week 4 Week 8 Week 10 Week 12
Ry0HZ 5/7 4.58 2.51 2.11 0.45
Ri0HZ 3/7 5.48 3.86 2.77 1.82
P;sHZ 517 3.96 0.91 0 0

Py 0HZ 5/7 3.58 0.32 0 —
PioMZ 5/7 2.36 0 —

Py0HZ 3/7 4.22 1.33 0 0
PsHZ 3/7 3.97 1.20 0 —
P,0HZ 3/7 3.73 0.34 0 —
PysMZ 377 2.49 0 0 —

Conclusions: Daily and thrice-weekly and daily P-
containing regimens were much more active than
RHZ. Activity correlated with rifamycin exposure (ie,
weekly area under the free drug concentration-time
curve over MIC). Substitution of M for H improved
the activity further, although its overall effect on treat-
ment shortening is not likely to be great. These results
support the clinical development of daily and thrice-
weekly P-based regimens, with or without M.

TS-82397-18 Lower 2-month sputum culture
conversion is associated with extensive
cavitation and region of enrolment

SV Goldberg," W C Whitworth," G Muzanye,?

N Padayatchi,3 M E Villarino,' P Goodman,4 J L Johnson,>
S E Dorman,8 R E Chaisson,® W Burman.” 'Division of
Tuberculosis Elimination, Centers for Disease Control and
Prevention, Atlanta, Georgia, USA; 2Makerere University,
Kampala, Uganda; 3University of KwaZulu-Natal, Durban,
KwaZulu-Natal, South Africa; 4Duke University, Durham, North
Carolina, 5Case Western Reserve University, Cleveland, Ohio,
6Johns Hopkins University, Baltimore, Maryland, Denver Public
Health Department, Denver, Colorado, USA.

Fax: (+1) 404 639 8961. e-mail: ssg3@cdc.gov

Background: 2-month sputum culture conversion
among African patients was markedly lower than
among non-African patients in recent clinical trials. We
evaluated variation in radiographic severity of disease
as a possible explanation for this difference.
Methods: TBTC Studies 27 and 28 evaluated the sub-
stitution of moxifloxacin for ethambutol and for iso-
niazid, respectively, in otherwise standard 4-drug reg-
imens including rifampin and pyrazinamide during the
first two months of supervised treatment for sputum
smear- and culture-positive, rifampin-susceptible pul-
monary TB. African sites were in Uganda and South
Africa; non-African sites were in the United States,
Canada, Brazil and Spain.

Results: 604 patients were evaluable for 2-month lig-
uid culture conversion. There were 175/277 (63%) Af-
rican patients in Study 27 and 213/327 (65 %) in Study
28. No significant difference in 2-month culture con-
version was found in either trial between study arms.
African vs. non-African baseline findings and outcomes
are shown below.

Africa non-Africa
(n=395) (n=226)
2-month conversion 56% 79%*
HIV co-infection 21% 6%*
Median body mass index 19.1 21.0*
Median haematocrit 35% 37%*
Cavitary disease 79% 64%*
=4 c¢m total diameter of all cavities 53% 26%*
Radiographic abnormalities of
=1/4 of thoracic area 86% 67%*
*P < 0.001.

In multivariate analysis, only region (Africa) and
extensive cavitation (=4 cm total diameter) were asso-
ciated with lower 2-month sputum culture conversion.
Conclusion: Lower sputum conversion in liquid cul-
tures is associated with extensive cavitation and region
of enrollment. This finding may have implications for
trial design.
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TB AND HIV

PC-81358-18 Scaling up HIV testing and
counselling among tuberculosis patients

B Mabaera," M Mofolo,’ J Ndile,2 K Samson,2 M Letsie,2

S Matsoeli,2 G Claquin,' R Matji.? 'University Research Co.,
LLC (URC), Maseru, Lesotho; 2Ministry of Health and Social
Welfare, Maseru, Lesotho; 3University Research Co., LLC (URC),
Pretoria, South Africa. Fax: (+266) 22326117.

e-mail: mabaerab@yahoo.co.uk

Setting: Six districts in Lesotho.

Background: In 2006, of 11523 new tuberculosis
cases detected in Lesotho, only 1809 (16%) were
screened for HIV. A large proportion of tuberculosis
(TB) patients were not benefiting from HIV care and
treatment because they did not know their status.
Our objective was to increase access to and uptake of
HIV testing and counseling among TB patients.
Methods: Eighteen lay counselors, trained for two
weeks by Ministry of Health and Social Welfare in HIV
testing and counseling (HTC), were placed in TB clin-
ics. The lay counselors were to offer HIV testing and
counseling to all TB patients and suspects. Data on
TB and HIV were collected through routine quarterly
reports to the National Tuberculosis Control Pro-
gram. Calculations for the following indicators were
done using a spreadsheet: proportion of registered
tuberculosis patients tested for HIV, proportion HIV
positive and the proportion of the HIV positive TB
patients that was given cotrimoxazole prophylaxis.
Results: In 2007, a total of 7747 tuberculosis cases
were detected in the six districts, and 4006 (52%) were
tested for HIV compared to 19% (1493) in 2006. The
HIV testing and counseling uptake varied by diagnos-
tic centre, from 36% to 80%. The number of TB pa-
tients tested rose steadily during the year, from 879 in
the first quarter of 2007 to 1287 in the fourth quarter.
A total of 3135 (78%) tested positive for HIV and
2062 (66%) were given cotrimoxazole prophylaxis.
Conclusion: By having lay counselors, more patients
were tested for HIV, and those found positive re-
ceived cotrimoxazole prophylaxis, as well as being re-
ferred to the HIV clinic for care.

PC-81410-18 Health system factors affecting
uptake of HIV testing among TB patients
in Uganda

R Okot-Chono,' J Sekandi,2 | D Rusen,’ N Tumwesigye,?

R Dlodlo,' A Katamba,' F Adatu,3 E Madraa,* P Fujiwara.!5
lInternational Union Against Tuberculosis and Lung Disease,
Paris, France; 2Makerere University, School of Public Health,
Kampala, 3National TB and Leprosy Programme, Kampala,
4National AIDS Control Programme, Kampala, Uganda;
5Centers for Disease Control and Prevention, Atlanta, Georgia,
USA. Fax: (+256) 414 341 598. e-mail: rokotchono@iuatld.org

Aim: HIV testing is a key entry point within health
systems facilitating delivery of TB-HIV services in
countries faced with the dual burden of TB and HIV
like Uganda. We determined health system factors in-
fluencing uptake of HIV testing following TB diagnosis.
Methods: Structured questionnaires were adminis-
tered to patients receiving TB care and providers’ in-
charge of TB clinics from thirteen facilities. The out-
come measure was self-reported HIV testing, validated
using patient records, and HIV or TB registers. Pa-
tient and provider data were analyzed and adjusted
for clustering effect.

Results: Among 13 hospitals and health centers, only
three had trained =6 providers on TB-HIV. Nine fa-
cilities provided HIV testing outside the proximity of
TB clinics while three were located close to TB clinic.
Of 403 patients, 142 were excluded because they had
tested for HIV before TB diagnosis. Among the 261
analyzed, 169 (65%) had tested for HIV. HIV testing
was higher among patients receiving care from: health
centers compared to hospitals (AOR = 3.85, CI =
0.96-15.38); facilities where TB and HIV clinics days
overlapped =5 days/week (AOR = 14.91, CI = 3.62~
61.28) compared to those with <4 days of overlap.
Facilities where providers offered TB patients the op-
tion for HIV testing on ad-hoc basis had lower uptake
of HIV testing (AOR = 0.24, CI = 0.06-0.89) com-
pared to where it was routinely offered to all patients.
HIV testing was less likely among patients who were not
routinely given information about TB-HIV relationship
(AOR = 0.61, CI = 0.11-3.24), and in facilities that
experienced stock-out of rapid HIV testing kits =2-3
times within one year (AOR = 0.08, CI = 0.02-0.42)
versus those who experienced stock out once.
Conclusion: Low HIV testing in TB patients may be
attributed, in part, to poor coordination between TB
and HIV clinics, logistical issues, facility levels and
poor provider-patient practices in TB-HIV service
delivery.

PC-81855-18 Incidence and risk factors of
adverse events on TB treatment at the main
referral hospital in Rwanda

N Lorent,'2 L Munezero, | Izimukwiye,! O Sebatunzi,’
JVan den Ende,3 J Clerinx.3 'Department of Internal
Medicine, Kigali University Hospital, Kigali, 2Belgian Technical
Cooperation, Kigali, Rwanda; 3Department of Clinical Sciences,
Institute of Tropical Medicine, Antwerp, Belgium.

Fax: (+250) 576638. e-mail: natalielorent@yahoo.com

Objectives: To determine the incidence and risk fac-
tors of adverse events (AE) on first line TB treatment
in a cohort of HIV positive and negative patients.
Methods: Prospective data collection of all consecu-
tive patients with active TB admitted to the Internal
Medicine ward of the Kigali University Hospital be-
tween 1 May and 14 August, 2007. Follow-up con-
sisted of 3 months.
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Results: We recruited 55 patients, 51% male, median
age 35 years (interquartile range [IQR] 27-42). Twenty-
one patients (38 %) had pulmonary TB, 23 (42%) extra-
pulmonary TB. Disseminated TB was diagnosed in
31%. Forty-four (80%) were HIV positive with a me-
dian CD4 cell count of 82/mm3 (IQR 44-215). Four-
teen were on antiretroviral (ARV) treatment.

We report on 22 events in 18 patients occurring at
a median of 17 days (IQR 11-27) from the start of TB
treatment. The main etiologies of AE were hepato-
toxicity (8/22), paradoxical reactions (8/22) and con-
comitant infection (4/22). All required hospitaliza-
tion, 1/3 died. In univariate analysis risk factors
associated with AE on TB treatment were male sex
(odds ratio [OR] 3.81; P = 0.028), disseminated TB
(OR 5.36; P = 0.006), baseline hemoglobin <10 g/dl
(OR 3.81; P = 0.029) and CD4 count at start of TB
treatment <100 cells/mm3 (OR 14.0; P = 0.006). A
trend was found for HIV serology (OR 6.31; P =
0.064). No association was found between age, weight,
body mass index, white cell count, C-reactive protein
or use of antiretroviral treatment.
Conclusion: Adverse events such as hepatotoxicity
and paradoxical reactions are frequently complicating
TB treatment. Rigorous clinical follow-up during the
initial treatment phase is warranted, particularly of the
immune suppressed and disseminated TB patients.

PC-81859-18 Ruling out tuberculosis to start
preventive therapy in HIV co-infected patients
as an opportunity to find TB

V Saraceni,' B S King,2 D Arduini,' J E Golub,?

S C Cavalcante,'3 R E Chaisson,2 B Durovni.'4 'Rio de
Janeiro City Health Department, Rio de Janeiro, RJ, Brazil;
2Johns Hopkins University School of Medicine, Center for
Tuberculosis Research, Baltimore, Maryland, USA; 3Evandro
Chagas Research Institute—Fiocruz, Rio de Janeiro, 4Federal
University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil.

Fax: (+21) 22747542. e-mail: valsaraceni@gmail.com

Setting: 29 clinics for HIV care in Rio de Janeiro city
(RJC)—THRio cohort.

Objectives: Tuberculosis (TB) is the most common
infection in HIV patients in RJC. THRio study is an
operational research designed to look for the impact
of isoniazid preventive therapy (IPT) in that popula-
tion, through training physicians and nurses on the
topic, which is a national guideline. Because of drug
resistance concerns, it’s mandatory to rule out TB be-
fore starting IPT. We’re assessing TB cases found dur-
ing the process of ruling out TB prior to the start of
IPT in eligible subjects (no prior TB treatment or IPT
completed).

Methods: Through THRio database search, we looked
for TB cases that were diagnosed shortly after a tuber-
culin skin test (TST).

Results: Since 1 Sept 2005, 5357 TSTs were applied.
From those, 19.8% were =5 mm. 815 IPT were
started, with a 63.2% completion so far. We found

24 TB cases after a PPD, and of those, 17 (71%) were
in patients eligible to have a TST. In one case, the
TST+ preceded the TB diagnosis by 1 year, enough
time to rule out TB and complete IPT, if indicated then.
The remaining 5 patients were symptomatic by the
TST time.

Conclusion: Although only 17 of TST+ eligible pa-
tients were diagnosed with TB during the ruling out
process, we stressed the importance of finding and treat-
ing the TB case any time in the course of HIV disease,
due to the magnitude of the problem of co-infection.
The preferred scenario would be that cases of active
TB be identified at the time patients present for care,
as ideally no opportunities should be missed when di-
agnosing TB.

PC-82102-18 Neurological TB immune
reconstitution inflammatory syndrome: clinical
manifestations, morbidity and mortality

D J Pepper,' S Marais,' G Maartens,2 M X Rangaka,3

C Morroni,* K Rebe, R J Wilkinson,356 G Meintjes.'3
TInfectious Diseases Unit, GF Jooste Hospital, Cape Town,
2Division of Clinical Pharmacology, Department of Medicine,
University of Cape Town, Cape Town, 3Institute of Infectious
Diseases and Molecular Medicine, Department of Medicine,
Faculty of Health Sciences, University of Cape Town, Cape
Town, 4Women's Health Research Unit, School of Public
Health & Family Medicine, University of Cape Town, Cape Town,
Western Cape, South Africa; SWellcome Trust Centre for
Research in Clinical Tropical Medicine, Division of Medicine,
Imperial College London, London, €Division of Mycobacterial
Research, National Institute for Medical Research, Mill Hill,
London, UK. Fax: (+27) 021 6920289.

e-mail: dominiquepepper@gmail.com

Background: Neurological TB immune reconstitu-
tion inflammatory syndrome (TB-IRIS) is considered
the most severe manifestation of TB-IRIS. Only a few
case reports of neurological TB-IRIS appear in the lit-
erature and benefits and risks of corticosteroids for
treating the condition are not determined. We there-
fore undertook this study to determine the clinical
manifestations, treatment used and outcomes of
patients with neurological TB-IRIS at a public sector
community hospital in Cape Town, South Africa.
Method: A retrospective review of 291 patients re-
ferred with suspected TB-IRIS to our facility over a
28-month period (1 June 2005-31 October 2007).
We defined TB-IRIS using a clinical case definition
and neurological TB-IRIS as TB-IRIS manifesting
with tuberculoma(ta), meningitis and/or meningo-
radiculitis. We collected data on TB diagnosis, HIV
parameters, antiretroviral therapy, TB-IRIS diagno-
sis, other opportunistic infections, corticosteroid use
and outcome.

Results: 62/291 patients with suspected TB-IRIS had
>1 neurological symptoms. Of these, 24 patients had
neuro-TB-IRIS using our case definition: 10 meningi-
tis, 6 tuberculoma(ta), 5 tuberculoma(ta) and menin-
gitis, and 3 meningoradiculitis. All 24 patients received
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corticosteroids. There were 4 inpatient deaths and at
3-month follow-up 17 patients were alive and 3 were
lost to follow up. Among the patients with neurolog-
ical symptoms who did not have TB-IRIS the most
frequent diagnoses were cryptococcal meningitis, cere-
bral toxoplasmosis, CMV encephalopathy and HIV
encephalopathy.

Discussion: This is the largest reported case series of
neurological TB-IRIS. 8.2% of TB-IRIS suspects pre-
sented with new or worsening neurological features
that included intracerebral tuberculomas, meninigitis
and meningoradiculitis. The condition is associated
with considerable short term morbidity and mortality
at 3-months is 17%.

l 291 patients with suspected TB-IRIS (1 June 2005 — 31 October 2007) l

‘ 62 patients with >1 neurological symptom/s

I 7 patients: case notes pending

24 patients had Neuro-TB-IRIS 31 patients did not have Neuro-TB-IRIS

« All received steroids

Diagnosis

+ 9 TB-IRIS (pulmonary/ adenitis)
» 4 HIV encephalopathy

« 4 cryptococcal meningitis

» 3 Cerebral toxoplasmosis

+ 2 CMV encephalopathy

» 2 Paradoxical neurological TB
« 5 Other

Manifestation

» 10 meningitis

* 6 tuberculomafta)

» 5 meningitis + tuberculomafta)
* 3 meningoradiculitis

Outcome

17 alive at 3 months
« 3 lost to follow up

* 4 inpatient deaths

Outcome

* 10 alive at 3 months
» 14 lost to follow up

+ 7 inpatient deaths

PC-82135-18 Treatment access and outcomes
in HIV-infected infants with tuberculosis

C A Dommisse,' A C Hesseling,! T Jennings,’ A Whitelaw,?2
B Eley,3 P Roux,? H S Schaaf.'5 'Desmond Tutu TB Centre,
Stellenbosch University, Tygerberg, 2National Health Laboratory
Service, Groote Schuur and Red Cross Children’s Hospital, Cape
Town, 3School of Child and Adolescent Health, University of
Cape Town, and Red Cross Children’s Hospital, Cape Town,
4Department of Paediatrics, Groote Schuur Hospital, Cape
Town, STygerberg Children’s Hospital, Tygerberg, South Africa.
Fax: (+27) 21 9389719. e-mail: dommisse@sun.ac.za

Background: There are limited data on the treatment
and outcome of tuberculosis (TB) in HIV-infected in-
fants from highly endemic settings.

Aims: To describe the clinical picture, treatment access
(antituberculosis and antiretroviral therapy [ART])
and outcome of TB-HIV co-infected infants.
Method: All HIV-infected infants with culture-
confirmed tuberculosis were identified from a data-
base of confirmed tuberculosis cases from January
2004-December 2006 at three referral hospitals in
the Western Cape. Data were retrieved from folders
at different health institutions.

Results: Fifty-one infants, 28 (54.9%) male, with
median age 6 months were identified; 48 (94.1%) had
pulmonary TB and 15 (29.4%) had extrapulmonary
TB (12 had both). Six (11.8%) infants had miliary TB

and/or TB meningitis. Three (5.9%) infants were on
ART at TB diagnosis, and 25 (49.0%) were known to
have started ART after TB diagnosis. The remaining
23 (45.1%) did not access ART during TB treatment
or died before ART was started. Start of TB treatment
was documented in hospital folders in 42 (82.4%) in-
fants. TB treatment was unknown or not started in 9
(17.6%). Twelve (23.5%) infants are known to have
died.

Conclusions: There was a high proportion of dissem-
inated TB. Despite access to diagnostic facilities a high
proportion of infants were not started on antituber-
culosis treatment or ART, indicating missed opportu-
nities in hospital services. Mortality rate was high
amongst these infants. Access to TB treatment and
ART may be improved by appropriate follow-up of
infants screened for TB and integrating hospital-
based health care with community level HIV and TB
programmes.

PC-82232-18 Essential management and
logistics support for rapidly expanding TB-HIV
interventions to health centre level

R Granich, E Negussie, S Gove. Department of HIV/AIDS,

World Health Organization, Geneva, Switzerland.
Fax: (+41) 22 7911575. e-mail: mcharryk@who.int

Objectives: Going to scale with TB-HIV interven-
tions in the context of rapid scale up of HIV services
requires a public health approach that can achieve
broad coverage of essential services. Supporting the
management and logistics requirements is necessary
to feasibly scale up to hundreds of health centres in
each country.

Methods: To support this scale-up, in 2007 the WHO/
PEPFAR collaboration to standardize operational
guidance for delivery of HIV services at primary health
centres was formed to prepare an operations manual
for delivery of HIV prevention, care and treatment at
primary health centres in high-prevalence, resource-
constrained settings. This manual compiles the logis-
tical, managerial, lab and infrastructure requirements
for delivery of essential HIV, TB and primary care ser-
vices; complements the IMAI-IMCI or other national
primary care clinical guidelines; supports current ef-
forts to scale-up HIV prevention interventions includ-
ing provider-initiated testing and counselling (PITC),
prevention interventions for PLHIV, and TB infection
control; and provides full support for getting more
children and pregnant women on ART and improved
TB-HIV co-management.

Findings: The operational requirements for scaling
up TB-HIV interventions at health centre level illus-
trate the importance of simple, practical instructions
for the infrastructure required for greatly increased
testing and counselling; for supply management; to
manage a health centre laboratory and quality assure
tests done by lay providers; to quality assure testing
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and counselling; and to estimate FTE requirements
and train and support sufficient health workers and
lay providers for the scale up.

Conclusion: Clinical guidelines and training are not
sufficient to support scale up without serious atten-
tion to management and logistics support to the large
number of health centres required to scale up HIV
services, particularly given the introduction of TB-
HIV and many other new interventions.

PC-82410-18 Utility of tuberculosis diagnostic
guidelines applied to an HIV-infected paediatric
cohort in Tanzania

A CSaunders,’ L V Adams,! H Naburi,2 P E Palumbo,’

C F von Reyn.! ' Department of Internal Medicine, Dartmouth
Medical School, Lebanon, New Hampshire, USA; ZMuhimbili
University of Health and Allied Sciences, Dar es Salaam,
United Republic of Tanzania.

e-mail: andrew.c.saunders@dartmouth.edu

Background: The diagnosis of tuberculosis in chil-
dren is notoriously difficult, and as such several coun-
tries with high disease burden have developed diag-
nostic scoring systems. Tuberculosis is a major cause
of mortality in the HIV-infected population; however,
the utility of tuberculosis diagnostic guidelines for
HIV-infected children has not been established.
Objective: To assess utility of Tanzanian (TZ) and
South African (SA) pediatric tuberculosis scoring
systems in diagnosing tuberculosis in HIV-infected
children at the DARDAR Pediatric Program (DPP) in
Tanzania.

Methods: Retrospective chart review of HIV-infected
DPP patients enrolled between June 2006 and No-
vember 2007 suspected to have or started on treat-
ment for tuberculosis. Both TZ and SA pediatric scor-
ing systems were applied.

Results: 13 HIV-infected patients (11 male, 2 female,
median age 7.3 years) commenced anti-tuberculosis
treatment and had follow-up; median CD4 count and
percent 237 and 14% respectively at TB diagnosis
Clinical characteristics were: 10/13 radiographic
findings consistent with tuberculosis, 2/12 had a pos-
itive PPD, 1/9 positive sputum culture, 10/13 history
of fever. 12/14 not on ART at time of tuberculosis di-
agnosis; 11/14 diagnoses made within 6 months of
HIV diagnosis. Per SA guidelines 9/13 (69%) patients,
and per TZ 7/13 (54%), met criteria for ‘high likeli-
hood’ of tuberculosis; suspect cases SA 4/8 (50%) and
TZ 1/8 (12.5%) ‘high likelihood’. Scoring criteria not
met include documented weight loss, adenopathy,
documented fever, known tuberculosis contact, and
presence of specific radiographic findings. All 13 chil-
dren responded to tuberculosis treatment.
Conclusion: The application of SA and TZ diagnostic
guidelines may result in the under-diagnosis of tuber-
culosis in HV-infected children. Many cases of tuber-
culosis are diagnosed near the time of HIV diagnosis
demonstrating the importance of initial screening.

PC-82462-18 HIV co-infection among
patients with multidrug-resistant tuberculosis
in Lesotho

H Satti, K Hlehlisi. Partners In Health, Lesotho, Maseru,
Lesotho. Fax: (+617) 4324310. e-mail: kjseung@gmail.com

Aim: The southern African countries have the highest
rates of HIV infection in the world. Globally, about
70% of all of HIV/AIDS infections occur in sub-
Saharan Africa. To date Lesotho is the third worst af-
fected country in Southern Africa and the world with
an estimated adult prevalence of 23% among the 15—
49 age groups. TB-HIV co-infection is a serious prob-
lem, as is the transmission of multidrug-resistant
(MDR) strains of TB among HIV-infected patients.
The aim of this study was to determine the prevalence
of HIV infection among patients treated for MDR-TB
in Lesotho.

Design: In Lesotho, an MDR-TB treatment program
was launched in 2007, a collaboration between the
National TB Program and Partners In Health, an
NGO. We retrospectively reviewed clinical records of
all patients enrolled in this program.

Methods: Each patient diagnosed with MDR-TB and
registered in the national treatment program was pro-
vided with HIV testing and counseling upon enroll-
ment. HIV testing followed national guidelines, and
involved two rapid HIV tests, with a third used as a
tie-breaker.

Results: Among 62 patients enrolled in the Lesotho
MDR-TB program between August 2007 and Febru-
ary 2008, 45 (72.6 %) were HIV-positive while 17 were
HIV-negative.

Conclusion: HIV co-infection is common among
MDR-TB patients in Lesotho, likely due to rapid
transmission of MDR strains among HIV-infected pa-
tients. The HIV co-infection rate may actually be
slightly lower compared to drug-susceptible TB, likely
due to delayed diagnosis and mortality for MDR-TB-
HIV co-infected patients.

TB IN SPECIAL POPULATIONS

PC-81446-18 Prevalence of latent tuberculosis
infection among undocumented migrants in
Lausanne, Switzerland

P Bodenmann,! P Vaucher,' E Masserey,? J-P Zellweger.!
Department of Ambulatory Care and Community Medicine,
Lausanne, 2Department of Public Health, Lausanne,
Switzerland. Fax: (+41) 21 314 47 40.

e-mail: zellwegerjp@swissonline.ch

Aim: Undocumented migrants with latent tuberculo-
sis infection (LTBI) are a potential source of tubercu-
losis (TB), but are difficult to screen and treat. Dedi-
cated medical centers for undocumented immigrants
facilitate the approach of this population group. In
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this study, we assessed the prevalence of LTBI in a
population of immigrant patients visiting two dedi-
cated premises and their adherence to preventive or
curative treatment.

Design: Prospective observational study.

Methods: All consecutive undocumented migrants
newly attending two healthcare centers in western
Switzerland were offered tuberculosis infection screen-
ing using an interferon-y assay (T-Spot.TB® Oxford
Immunotec). Preventive treatment was offered if indi-
cated. Adherence to treatment was evaluated monthly.
Results: Of 161 undocumented immigrants, 131
(81.4%) agreed to be screened and 125 had a complete
examination. Twenty-four of the 125 patients (19.2%;
95%CI 12.7-27.2) had a positive interferon-y assay,
and 2/125 had active TB (1.6%; 95%CI 0.2-5.7).
Full preventive treatment was followed by only 6 pa-
tients with LTBI. Four others initiated the treatment
but interrupted it.

Conclusion: Screening for tuberculosis infection in
this hard-to-reach population is feasible in dedicated
clinics, and the prevalence of LTBI is high in this vul-
nerable population. However, the low adherence to
treatment is an important public health concern, and
new strategies are needed to address this.

PC-81482-18 Evaluation of tuberculosis risk in
the staff of the National Reference
Pneumological Hospital, Cuba, 2007

S M Borroto Gutiérrez,' J | Sevy Court,2 E Gonzalez Ochoa,’
M Fumero.2 'Epidemiology Department, Institute Pedro Kouri,

Havana, 2National Reference Pneumological Hospital, Havana,
Cuba. Fax: (+537) 2046051. e-mail: susana@ipk.sld.cu

Objectives: To evaluate the individual and collective
tuberculosis infection risk by areas or occupational
groups in the National Reference Pneumological
Hospital.

Methods: The individual risk was assessed applying
to the health care workers a survey that includes per-
sonal data, labor location and exposition to Myco-
bacterium tuberculosis in its different grades and
forms, as well as a tuberculin test to a sample of 112 of
them. This information allowed to classify them as
high, intermediate, low and minimum risk. Tubercu-
lin tests were considered positive if =10 mm. The col-
lective risk was assessed in each area or department
using individual risk, prevalence of tuberculosis infec-
tion, tuberculinic conversion rate according to previ-
ous survey, and the number of TB cases hospitalized
per year. They were classified as high, intermediate,
low, very low and minimum risk.

Results: 106 workers out of 183 (57.9%) had been
more than 5 years working in the institution; 38 had
a positive previous Mantoux. Of the 64 previously
negative, 34.4% became positive in this survey. The
tuberculosis rnfection prevalence was 50.8% (93/183).
Half of the departments or areas (17/34) were evalu-

ated as high risk, 23.5% (8/34) with intermediate
risk, 11.8% (4/34) with low risk and 14.7% (5/34)
with very low risk.

Conclusions: The National Reference Pneumological
Hospital, just as we preview, is a High Risk facility
for M. tuberculosis infection to the staff, and most of
its areas constitute a risk potential for the personnel
working there.

PC-81682-18 Silicosis, COPD, TB and HIV in a
cohort of Basotho gold miners followed for one
year after lay-off

H H Park,' B V Girdler-Brown,2 R Ehrlich,3 G J Churchyard.4
"Mailman School of Public Health, Columbia University, New
York, New York, USA; 2University of Pretoria, Pretoria, Gauteng,
3School of Public Health and Family Medicine, University of
Cape Town, Cape Town, Western Cape, 4Aurum Institute for
Health Research, Johannesburg, Gauteng, South Africa.

Fax: (+1) 212 342 5170. e-mail: hhp2001@columbia.edu

Background: Miners who have left employment are
likely to be missed by the current system of statutory
occupational lung disease surveillance and compensa-
tion by South African gold mining companies. The
burden of disease is then passed to miners and their
communities.

Objective: To describe the experience of TB, progres-
sion of silicosis, COPD prevalence, and incidence of
HIV over a one-year period in Basotho gold miners
who returned home after mine closure.

Methods: A cohort of 779 black gold miners from
Lesotho was followed for one year starting 18 months
after having been laid off in 1998. At baseline and
follow-up, they underwent a respiratory symptom in-
terview, physical exam, HIV test, chest x-ray, and
spirometry. Active TB case finding was performed only
at baseline due to budgetary constraints.

Results: 515/779 (66.1%) participants attended both
rounds. Baseline HIV prevalence was 22.3% and
24.3% at follow-up. HIV incidence was 5.43/100 per-
son yrs (95%CI 3.39-8.18). Baseline prevalence of
silicosis (ILO score =1/1) was 24.6% and at follow-
up 27.2%. Progression of silicosis score occurred only
among HIV negative participants. COPD prevalence
(pre-bronchodilator, GOLD category II or higher) at
baseline was 7.9% and at follow-up 10.0%. At base-
line 39/624 (6.3%) active TB cases were found: 8
(1.3%) already on treatment, and 31 (5.0%) undiag-
nosed cases. At follow-up, 18/514 (3.5%) were on or
completed treatment between rounds. ‘Incidence’ of
TB treatment rose from 2770/100 000/yr at baseline
to 3368/100 000/yr at follow-up.

Conclusion: The burden of TB, silicosis, COPD, and
HIV is high in ex-goldminers. Health systems in both
labor sending and receiving countries need to find
ways to serve this population. In particular, given the
high rates of HIV and undiagnosed active TB, a part-
nership between the South African mining industry



S60  Abstract presentations, Saturday, 18 October

and governments is needed to support active surveil-
lance and access to treatment and prevention services
in labor sending communities.

PC-81804-18 Some problems of BCG
vaccination of HIV-positive children
N I Klevno, V A Aksenova. Scientific Research Institute

Ftiziopulmonologii MMA it, Moscow, Russian Federation.
Fax: (+495) 6311112. e-mail: scrash45@mail.ru

Design: In Russian mothers, HIV infection is a contra-
indication for BCG vaccination of newborns and chil-
dren up to 18-months of age. In the given material
analysis results of safety and efficiency of BCG vacci-
nation of 76 HIV-infected children are presented. We
analysed the medical documents of 80 children born
to HIV-infected mothers. The control group consisted
of by 34 BCG vaccinated, almost healthy, children
similar age.

Vaccination against a tuberculosis was received
with 36 HIV-infected children (47.3%) without clini-
cal signs of immunodeficiency. BCG vaccination has
led to various age terms, the majority of the HIV-
infected which have received BCG vaccination, were
till 1 year—83.3% of children. In a maternity hospi-
tal vaccinated 12 person (16.7% from number of vac-
cinated), till 18 months of age—18 children and the
others 6 vaccinated older than 18 months.

Introduction of BCG vaccine given up to 18 months
of age did not cause any pathological reactions and
complications in post vaccination period. Vaccination
of a HIV-infected children did not cause also an ag-
gravation of a HIV infection. Probably, it is because
that during this period of time immunodeficiency
condition is not presented.

Among the patients imparted after 1.5 years old
(n = 6 person) at 1 child the complications of BCG
vaccination disseminated BCG infection) was marked.
Efficiency of vaccination estimated on presence of
positive reaction on tuberculin 2TE Mantu test.

Positive Mantoux reaction a year after BCG vacci-
nation was observed in only 36% of an HIV-infected
group against 76 % of children in the control group.

Despite the relative safety of BCG vaccination for
HIV-infected children, it appears not so effective by
way of formation of postvaccinal immunity.
Conclusion:

1 Early BCG vaccination of HIV-infected children is
safe and not accompanied by any complications

2 The efficiency of vaccination is lower than among
healthy children.

PC-81806-18 Effect of BCG vaccination on
tuberculin skin test measurements among
medical students in Brazil

E Teixeira, 23 A Kritiski,2 A Ruffino-Netto,4 M Belo, 3

R Luiz,2 D Menzies,> A Trajman.! 'Gama Filho University, Rio
de Janeiro, RJ, 2Rio de Janeiro Federal University, Rio de Janeiro,
RJ, 3Souza Marques Foundation, Rio de Janeiro, RJ, 4Ribeirdo
Preto School of Medicine, S&o Paulo University, Ribeirdo Preto,
SP, Brazil; SMontreal Chest Institute, McGill University, Montreal,
Québec, Canada. Fax: (+21) 25321661.

e-mail: elenygt@globo.com

Setting: Concern with tuberculosis (TB) transmission
to healthcare workers, including medical students,
has increased with the HIV epidemics and MDR/
XDR outbreaks. Serial tuberculin skin testing (TST)
is recommended in this setting. The interpretation of
TST is controversial in countries where BCG vaccina-
tion is universal. We have previously reported that a
positive TST (=10 mm) was not associated to previ-
ous BCG vaccination among 1032 medical students
in Rio de Janeiro.

Objectives: To analyze the association of BCG vacci-
nation with TST small reactions (<10 mm).
Methods: Medical students from 5 universities in cities
with different TB incidences (28, 63 and 114/100000)
were submitted to a TST. BCG vaccination scars were
searched for.

Results: Among 961 students with a negative TST
(<10 mm), mean age was 22 years (*2.9), 848
(88.2%) had a BCG scar and 365 (37.9%) informed
date of last vaccination (Table).

TST=0 TST =1-4 mm TST = 5-9 mm
(n=758) (n=101) (n=102)
n (%) n (%) OR (95%CI) n (%) OR (95%CI)
BCG vaccination scar
No 90 (89.1) 5(5.0) 1 6(5.9) 1
Yes 658 (77.6) 96 (11.3) 2.6 (1.0-7.5) 94 (11.1) 2.1 (0.9-5.6)
Age at last BCG vaccination
None 90 (89.1) 5(5.0) 1 6(5.9) 1
Infancy 149 (83.7) 15 (8.4) 1.8 (0.6-5.9) 14 (7.9) 1.4 (0.5-4.3)
Later 129 (69.0) 26 (13.9) 3.6 (1.3-11.2) 32(17.1) 3.7 (1.4-10.4)

Conclusion: BCG vaccination after infancy can re-
sult in TST small reactions (1-9 mm) but not in a pos-
itive test when 10 mm is the cut-off value. Conversely,
early vaccination does not seem to cause a significant
impact in TST results. However, the sample of students
with known date of last vaccination and some indura-
tion was small, as was the number of non-vaccinated.
Further studies taking into account the vaccination
booklet should be carried out to confirm these find-
ings. We conclude that for subjects submitted to BCG
vaccination after infancy, the cut-off for a positive test
should be 10 mm.

Sponsored by Fogarty ICIDR and ICOHRTA AIDS/TB # 5U2 R
TW006883-03.
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PC-81857-18 Interpretation of repeat
tuberculin skin testing in international
adoptees: conversions or boosting

A M Mandalakas,’ H L Kirchner,' X Zhu,' KT Yeo,'

J R Starke.2 'Department of Pediatrics, Case Western Reserve
University, Cleveland, Ohio, 2Department of Pediatrics, Baylor

College of Medicine, Houston, Texas, USA.
Fax: (+1) 216 844 6265. e-mail: anna.mandalakas@case.edu

Background: Internationally adopted children are a
unique group of BCG vaccinated children with high
rates of latent tuberculosis infection (LTBI) in whom
serial tuberculin skin tests (TST) are recommended.
No study has measured the incidence of TST conver-
sion in these children.

Aim: To measure the incidence of Mycobacterium
tuberculosis infection and factors associated with
TST conversion in internationally adopted children
who had recently immigrated to the United States.
Design: Longitudinal cohort.

Methods: Internationally adopted children completed
baseline and follow-up TST to measure the incidence
of M. tuberculosis infection and factors associated
with TST conversion. Data were collected regarding
age, gender, birth country, vaccination history, history
of tuberculosis (TB) exposure, previous TB screening,
and pre-adoptive environment. All children com-
pleted physical examinations including a standardized
evaluation for TB, anthropometric assessment and
documentation of BCG scar.

Results: Fourteen percent of children (N = 390) had
evidence of LTBI at baseline. Children were more likely
to have LTBI if they were older, BCG vaccinated or
had been in the US longer. An additional 13% of chil-
dren had TST indurations =10 mm at follow-up test-
ing. Regardless of BCG vaccination status or nutri-
tional status, children who were younger at baseline
were more likely to have a TST induration =10 mm
at follow-up.

Conclusion: International adoptees have significant
risk of LTBI. Although our findings suggest that recent
infection with M. tuberculosis led to TST conversion
in some children, the increase in follow-up TST indu-
ration could also be attributed to TST boosting re-
sulting from prior BCG vaccination. When serial TST
testing is completed in young, BCG vaccinated chil-
dren, interpretation of the follow-up TST should con-
sider baseline TST results.

PC-82264-18 Determinants of tuberculosis
prevention and treatment adherence among
disadvantaged Thai communities

N Singha-Dong. Community Care Nursing Department,

Boromarajonni College, Ubon Ratchathani, Thailand.
Fax: (+201) 6645255709. e-mail: naruemol@gmail.com

Aim: To identify determinants of tuberculosis pre-
vention and treatment compliance as well as propose
interventions to improve TB control for economic

disadvantaged individuals who live in the lower north-
east, Thailand.

Design: A combination of qualitative and quantitative
designs and community-based participatory research
based on a synthesized health promotion model.
Methods: The study used a cohort of TB patients and
adult community residents. Provincial TB records were
used to draw patient participants and then commu-
nity residents. Data were collected from 400 individu-
als using short self-completed questionnaire and focus
group interviews. Data were analyzed using descrip-
tive and nonparametric statistics, Pearson’s correlation,
Structural equation modeling, and content analysis.
Results: Participants had moderate treatment com-
pliance and low levels of TB preventive behaviors. TB
contagious to other family members was concern only
early after TB diagnosis. Several combinations of indi-
vidual, family, and community factors were determi-
nants for treatment compliance in different settings.
Conclusion: Community-based participatory inter-
ventions can be implemented to promote excellent
treatment outcomes for close-knit communities and
some sub-rural communities. Additionally, individual
case management was identified as potential interven-
tion for those who live in urban communities.

PC-82284-18 Tuberculosis and HIV infection
among drug users and males having sex with
males in Karachi, Pakistan

M Khanani,'2 | Ahmed,'3 A Ansari.3 'Pathology, Dow
University of Health Sciences, Karachi, 2Infection Control
Society Pakistan, Karachi, 3National Tuberculosis Program Sindh,
Hyderabad, Pakistan. Fax: (+021) 2257981.

e-mail: rkhanani@duhs.edu.pk

Background: Population of Pakistan is over 164 mil-
lion with a burden of tuberculosis estimated to be 1.5
million patients and 234 100 new infections in 2007.
The DOTS program claims 100% coverage and case
detection rate of 68 sputum smear positive cases and
sputum conversion rate of 60. Due to successful im-
plementation of DOTS in the country Pakistan has
moved from 6th to 8th highest burden country in the
world. Despite success in reducing the burden of
tuberculosis in general population certain segments of
the population remains unattended such as drug us-
ers, commercial sex workers, industrial and mine
workers etc. Another emerging challenge is a recent
increase in HIV infection which is becoming a con-
centrated epidemic among IDUs (9-31%) and MSMs
(1.8-7.0%) in certain parts of Pakistan.

Methods: To find out the incidence of tuberculosis in
these two groups we conducted a study based on VCT
for HIV and DOTS. After informed consent VCT for
HIV and sputum smear examination was done. HIV
antibody was tested by EIA. Three sputum samples
were collected for microscopy from those individuals
who were suffering from cough of more than 2 weeks
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duration. 200 IDUs, 200 DUs and 300 MSMs were
included in the study.

Results: Of2001IDU, 49 (24.5%) were HIV antibody
positive and 12 (6%) were AFB smear positive. Among
200 DU 21(10.5%) were AFB positive and all were
negative for HIV. Among 300 MSMs 5 (2.5%) were
HIV antibody positive and 9 (4.5%) were AFB positive.
HIV TB co-infection was noted in five IDU (2.55). Of
21 smear positive DU and 9 MSM none was HIV
antibody positive.

Conclusions: Collective sniffers are at increased risk
of tuberculosis. IDU does not appears to increase
chances of tuberculosis but HIV infection is definitely
a risk factor for tuberculosis as dual infection was
noted in five cases. Detection of 9 (3%) AFB positive
cases out of 300 MSM is much above the community
average for general population.

PC-82294-18 Tuberculosis in the elderly,
United States, 1993-2006

R H Pratt,’ C A Winston,2J S Kammerer,' L R Armstrong.2
Northrop Grumman, Atlanta, 2Centers for Disease Control and

Prevention, Atlanta, Georgia, USA. Fax: (+1) 404 639 8959.
e-mail: rbp5@cdc.gov

Background: The National Tuberculosis Surveillance
System (NTSS) collects data on all newly reported US
cases of tuberculosis (TB).

Methods: We performed a descriptive analysis of
56 069 elderly (age 65 years and older) TB patients
in the NTSS from 1993-2006 compared with other
adults (age 21-64 years).

Results: From 1993-2006, the elderly had consis-
tently higher incidence rates of TB than other adults. In
2006 the TB rate among the elderly was 7.2/100 000
versus 5.5/100 000 among other adults. The elderly
had lower percentages of clinical tests done, only
59.1% of the elderly had a TB skin test compared to
72.3% of other adults and only 71.2% had a sputum
culture result reported compared to 80.9% among
other adults. Among elderly TB patients, 21.4% pa-
tients died during therapy compared to 7.0% among
other adults. For patients who did not die, sputum
culture conversion occurred within 6 months for
93.3% of the elderly and for 92.5% of other adults.
Multidrug-resistant TB decreased as age increased, at
1.0% among those age 65-74 years, and 0.3% among
those age 85 years and older versus 1.8% among
other adults. Completion of therapy within 1 year oc-
curred for 79.0% of the elderly compared with 74.6%
for other adults through 2004, the latest date for
which complete results are available.

Conclusion: The percentage of elderly TB patients
who died during therapy was three times higher than
for other adults. Of patients who survived, however,
the elderly did as well as other adults in terms of hav-
ing timely sputum culture conversion and successful
completion of therapy. Our results suggest that ef-

forts to improve the management of TB among the el-
derly should focus on early diagnosis.

PC-82370-18 Identifying transnational

M. tuberculosis : the Texas-Mexico experience,
2004-2007

S Chatterjee, "2 K Jost,2 C Wallace,2 S Kammerer,!

B Heath,'2 P Cruise,’2 P Moonan." 'Centers for Disease
Control and Prevention (CDC)/DTBE, Atlanta, Georgia, 2Texas

Department of State Health Services, Austin, Texas, USA.
Fax: (+1) 404 639 8959. e-mail: smita.chatterjee@cdc.hhs.gov

Background: Tuberculosis (TB) genotyping improves
our understanding of local TB transmission; however,
very little is known about transmission across inter-
national borders. Residents of Mexico who are under
clinical TB management in the United States (bi-
national TB cases) are an important but often chal-
lenging population because they require increased com-
munication, data sharing, and case management.
Objectives: Describe the molecular epidemiology and
assess markers of recent/ongoing transmission associ-
ated with binational TB cases in Texas.

Methods: TB cases identified in Texas from 2004
through 2007 were included in the analysis. Descrip-
tive statistics were used to assess differences between
binational and Texas TB cases. Univariate analyses
were conducted to measure potential associations be-
tween clinical/epidemiologic variables and binational
status.

Results: A total of 670 binational TB cases and 1960
Texas TB cases were genotyped during the study pe-
riod. Binational TB cases were 1.7 times more likely
than Texas TB cases to be a member of a genotype
cluster (95% confidence limits [CL] 1.4-2.1). Eleven
clusters had ten or more binationals in the cluster.
Among clustered cases, binational TB cases were
more likely than Texan TB cases to be sputum smear
positive at diagnosis (Odds ratio [OR] 3.1; 95%CL
2.3-4.2).

Conclusion: Binational TB cases were more likely to
be a member of a genotype cluster and sputum smear
positive indicating greater likelihood of recent/ongoing
transmission. Binational TB cases may play an impor-
tant role in domestic transmission in the United
States. Access to universal TB genotyping improves
the ability to detect potential transnational TB trans-
mission events. Collaborative intervention strategies,
including transnational contact investigation and
case management, may be required to interrupt trans-
mission on both sides of the border.
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DRUG RESISTANCE IN TB: DRUG
SUSCEPTIBILITY TESTING/RAPID
DETECTION

PC-82123-18 Low doses of rifapentine

versus high doses of rifampin in the mouse
model of tuberculosis

J H Grosset, | Rosenthal, M Zhang, K Williams,

E L Nuermberger. Center for TB Research, Johns Hopkins
University, Baltimore, Maryland, USA. Fax: (+1) 410 614 8173.
e-mail: jgrosse4@jhmi.edu

Aim: Increasing rifamycin exposure by replacing
rifampicin (R) by rifapentine (P) increases the killing
of persisters: twice-weekly P-containing regimens
cure mice in <4 monthss rather than the 6 months re-
quired by daily R-containing regimen. Daily P-based
regimens are even more effective. It remains to deter-
mine whether increasing the daily dose of R could
give comparable activity.

Design: To address that issue we compared the bac-
tericidal and sterilizing activities of increasing doses
of P and R when combined with moxifloxacin (M)
and pyrazinamide (Z).

Methods: BALB/c mice were aerosol-infected with
3.78 1log10CFU of Mycobacterium tuberculosis. At
treatment onset, 2 weeks later, mean lung CFU counts
were 7.45. Positive controls were RHZ and RMZ at
standard doses. Test regimens were RMZ and PMZ
regimens with escalating doses of R (15, 20, 40 mg/kg)
or P (5, 7.5, 10 mg/kg). All regimens were adminis-
tered 5 days per week for 10 weeks. Lung CFU counts
were assessed bi-weekly for 6 weeks. Relapse rates
were assessed after 3-month follow-up.

Results: Increasing the R dose from 10 to 40 de-
creased CFU counts from 5.97 to 5.39 in 2 wk, 3.78
to 2.81 in 4 wk, and 2.28 to 0.78 in 6 wk, respec-
tively. Increasing P dose from 5 to 10 decreased CFU
counts from 5.69 to 5.22 in 2 wk, 2.96 to 2.44 in 4 wk,
and 0.71 to 0 in 6 wk. Although relapse was low in all
test groups, the sterilizing activity of P7.5 was at least
as great as that of R40.

Conclusion: Low daily dose of P was as active as
high daily dose of R, likely because the long half life
of P provides greater rifamycin exposure. This sug-
gests that P is more effective because the killing of
persisters is not only concentration-dependent but
also time-dependent.

PC-81589-18 Molecular diagnosis of
multidrug-resistant tuberculosis
W L Huang, C C Huang, HY Chen, Y M Kuo, R W Jou.

Natl Ref Lab of Mycobacteriology, Taiwan CDC, Taipei, Taiwan,
China. Fax: (+886) 226531387. e-mail: rwj@cdc.gov.tw

Introduction: Multiple-drug resistance (MDR) was
defined as Mycobacterium tuberculosis isolates resis-
tant to at least isoniazid and rifampin. Global surveil-

lance of drug resistance tuberculosis (TB) revealed
that there was an emerging concern of MDR-TB pa-
tients infected with M. tuberculosis strains. Further-
more, MDR M. tuberculosis causes patients with high
rates of treatment failure and death, the severity of
the disease poses a public health concern. In order to
have better control of MDR-TB, a DOTS-plus pro-
gram was implemented in May 2007 in Taiwan. All
MDR-TB patients cared in the program had to be
confirmed by Taiwan-CDC.

Methods: From May to December 2007, a total of
167 MDR M. tuberculosis strains initially identified
in clinical laboratories were sent to the Reference
Laboratory of Mycobacteriology at Taiwan Centers
for Disease Control for confirmation. Molecular meth-
ods, multiplex PCR, commercial kits and resistant
gene sequencing, were used for rapid rechecking of
MDR M. tuberculosis isolates.

Results: Of 167 MDR clinical isolates evaluated, the
accuracy for isoniazid resistant detection by multiplex
PCR, GenoType®MTBDR-plus assay and resistant
gene sequencing was 80.8%, 83.2% and 96.4%, re-
spectively. Whereas, the accuracy for rifampin resis-
tant detection by multiplex PCR, GenoType®MTBDR-
plus and resistant gene sequencing was 86.2%, 95.2%
and 97.0%, respectively.

Conclusion: Based on the preliminary results ob-
tained, the algorithm of molecular diagnosis was rec-
ommended for rapid confirmation of MDR-TB. How-
ever, the conventional methods still remain as golden
standards for diagnosis of MDR-TB.

PC-81427-18 Rapid detection of multidrug-
resistant tuberculosis with a nitrate reductase
assay using a liquid medium

D Affolabi,’2 M Odoun,’ N Sanoussi," A Martin,23

J CPalomino,? L Kestens,2 S Anagonou,' F Portaels.2
TLaboratoire de Référence des Mycobactéries, Cotonou, Benin;
2Institute of Tropical Medicine, Antwerp, Belgium; 3Médecins
Sans Frontieres, Paris, France. Fax: (+229) 21 33 70 57.
e-mail: affolabi_dissou@yahoo.fr

Aim: For a rapid and low-cost detection of multi-
drug-resistant (MDR) Mycobacterium tuberculosis,
we applied the nitrate reductase assay (NRA) using a
liquid medium directly to sputum samples.

Methods: A total of 179 sputum samples were ana-
lyzed by the NRA and results were compared to those
obtained by the indirect proportion method (IPM) as
standard reference.

Results: Out of 144 specimens for which comparable
results were available, only one discrepant result was
obtained: MDR by NRA but susceptible by the IPM.
In total 56% of the results were obtained in 10 days
by the NRA whereas IPM results were available after
2 months.

Conclusion: NRA performed in liquid medium is
rapid and inexpensive and can be easily implemented
in low-income countries.



S64  Abstract presentations, Saturday, 18 October

PC-81842-18 Detection of rifampin resistance

in M. tuberculosis by the nitrate reductase assay
in sputum samples

M A S Telles," R F Silva," M L Shikama,' G Villela," D N Sato,’
C M S Giampaglia," M C Martins,? A Martin,23

J C Palomino.? 'Instituto Adolfo Lutz—Setor de Micobactérias,
S&o Paulo, SP, Brazil; 2Institute of Tropical Medicine, Antwerp,

Belgium; 3Médecins Sans Frontiéres, Paris, France.

Fax: (+11) 30682892. e-mail: atelles@osite.com.br

Setting: Resistance to rifampin (RIF) is an important
predictor for the early diagnosis of MDR-TB. An al-
ternative in vitro method which can detect drug sus-
ceptibility directly from sputum and presents quick
results and low cost, will be very important and useful
for tuberculosis diagnosis and control. The nitrate re-
ductase assay is based on the ability of M. tuberculo-
sis to reduce nitrate to nitrite.

Objective: To compare the nitrate reductase assay
(NRA) with the proportion method (PM), considered
as gold standard, to detect RIF resistance directly from
sputum samples.

Methods: The study was carried out by 4 regional
laboratories from the state of Sio Paulo, Brazil. A
total of 206 sputum samples tested smear positive
from patients with pulmonary tuberculosis. The spu-
tum was decontaminated by the Petroff method and
DST to RIF was carried out using the PM and the
NRA. Proportion method in L] medium was used to
test susceptibility of rifampicin (40 wg/ml), and was
considered the gold standard method.

Results: 6 samples resistant to RIF and 200 samples
susceptible. The comparison between NRA and the
traditional gold standard method showed agreement
of 100%. The sensitivity and specificity of the NRA
for rifampicin was 100%. Results were available in
10 days for 66 (34%) samples, 15 days for 102 (53%)
samples and 20 days for 24 (13%) samples while the
results of PM took 30 days to be available.
Conclusions: The NRA proved to be a promising
method for the screening of suspect MDR-TB cases
directly from sputum samples. The simplicity of the
method, its low cost and celerity to give the results
make it a good alternative method for laboratories in

resource-poor settings.

Acknowledgement: This study was partially funded by INCO-
Dev ICA4-CT-2001-10087.

PC-81941-18 Use of rapid molecular tools to
determine drug resistance amongst the clinical
M. tuberculosis isolates from Pakistan

A Ali, Z Hasan, T Moatter, M Tanveer, R Hasan. The AgaKhan

University, Pathology and Microbiology Department, Karachi,
Pakistan. Fax: (+92) 21 4934294. e-mail: asho.ali@aku.edu

Background and Aims: Given the increasing burden
of drug resistant tuberculosis globally there is an ur-
gent need to develop rapid tools for resistance detec-
tion. We compared the utility of real time PCR, line
probe assay (LiPA) and sequencing for detection of

rifampicin (RIF) and isoniazid (INH) resistance muta-
tions in clinical M. tuberculosis isolates.

Methods: 58 MDR and 10 susceptible M. tuberculo-
sis strains were tested for rpoB, katG and inh A muta-
tions using hybridization probes, Light Cycler, Roche.
Mutations in rpoB were also detected using the
INNO-LiPA assay (mutations 531;Sto L, 526; Hto Y
and H to D, and 516; D to V) and DNA sequencing.
katG (region covering codon 315) and inhA genes
(promoter region) were also sequenced to detect mu-
tations for INH resistance.

Results: Rifampicin resistance: Real time PCR and
LiPA assays detected rpoB gene mutations in 51/58
(88%) MDR strains, with a sensitivity and specificity
of 88% and 100% in each. Sequencing detected mu-
tations in 56/58 (97%) resistant strains. Codons 531
and 526 of rpoB gene showed 60% and 24% muta-
tions respectively.

Isoniazid resistance: Mutation at katG codon 315
was found in 34/58 (59%) strains by real time PCR
assay while sequencing reaction detected 37/58 (64 %)
mutations. Only one mutation was detected in inhA
by real time PCR and sequencing. One strain had
both katG and inh A mutations, detected by both real
time PCR and by sequencing.

Conclusion: Sequencing appears to be the most sen-
sitive tool for detection of rpoB mutation amongst
our isolates. While LiPA and real time PCR were com-
parable, LiPA was able to identify only four widely re-
ported 7poB mutations. On the other hand, both real
time PCR and sequencing were limited in detecting
katG and inhA mutations suggesting a need for inclu-
sion of more genetic loci for detecting isoniazid resis-
tance within this region.

PC-81965-18 Nutrient media test for
determination of M. tuberculosis susceptibility
to pyrazinamide

L V Domotenko, T P Morozova, V N Stepanshina,

I G Shemyakin. State Research Center for Applied

Microbiology & Biotechnology, Obolensk, Russian Federation.
Fax: (+7) 4967360020. e-mail: domotenko@obolensk.org

Pyrazinamide (PZA) is an important first-line anti-
tuberculosis drug, but determination of PZA suscep-
tibility of M. tuberculosis is difficult. PZA exhibits its
activity only at pH 5.5, where the mycobacteria grow
poorly. A new PZA nutrient media test to determine
PZA resistance of M. tuberculosis has been developed.
Nitrate reductase assay is used for results reading.
Research objective: Compare the results of testing
M. tuberculosis susceptibility to PZA obtained with
new PZA nutrient media test with those using the
Wayne method for detecting pyrazinamidase activity
as well as PCR sequencing of the pncA gene.
Materials: 108 M. tuberculosis strains isolated on L]
medium from clinical specimens of first identified and
earlier treated patients with various TB forms.
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Results: Concordance of results obtained by all three
techniques was found in 91.7% (n = 99). A total of
80 isolates out of 99 were determined as PZA-resistant
and 19 isolates were PZA-sensitive.

The turnaround time for new PZA media test was
8.6 days (the range being 8-14 days), and for the
Wayne method was 8 days (the range being 6-9 days).
Conclusions: The developed new PZA nutrient me-
dia test is efficient for testing M. tuberculosis PZA
susceptibility at high level of reliability. It is a rapid
and inexpensive technique.

PC-82185-18 Development and performance
of a molecular diagnostic system for the rapid
detection of pulmonary TB and MDR

H Jones,' J Kop," K Ho,' E Wallace," D Helb,2 E Storey,2

D Alland,? L Christel,’ C Boehme,3 R Rodgers,' M Perkins,3
P Dailey.! 'Biotechnology, Cepheid, Sunnyvale, California,
2Center for Emerging Pathogens, UMDNJ, Newark, New Jersey,
USA, 3Foundation for Innovative New Diagnostics (FIND),
Geneva, Switzerland. Fax: (+1) 408 400 8366.

e-mail: martin.jones@cepheid.com

Current methods for diagnosing and determining an-
tibiotic susceptibility of M. tuberculosis are insensitive
and inefficient. PCR-based techniques are more
rapid, but require substantial labor and technical
competency. PCR is also hindered by inhibitors, the
risk of sample cross-contamination, and limited abil-
ity to concentrate samples. We have adapted a real-
time, nested PCR tuberculosis detection and rifampin-
resistance assay to the GeneXpert® System as a means
to overcome these difficulties. This automated system
uses a low-cost plastic cartridge to concentrate bacilli
present in a sputum sample, remove PCR inhibitors,
lyse cells, and transfer the purified M. tuberculosis
DNA into an integrated PCR tube. The sample treat-
ment buffer (STB) efficiently liquefied different clinical
sputum samples in under 15 min, enabling subse-
quent pipetting and processing into the cartridge
without additional chemical treatments. Sterility
studies also demonstrated a >6-log kill after STB treat-
ment, suggesting a dramatic decrease in biohazard risk.
Analytical studies using sputum spiked with M. tu-
berculosis demonstrated a sensitivity between 50 to
150 cfu/ml. Specificity remained at 100% during more
than one year of testing M. tuberculosis-negative spu-
tum samples. A panel of mycobacteria other than tu-
berculosis (MOTT) were also easily distinguished from
M. tuberculosis, while MOTT/M. tuberculosis mix-
tures had sensitivities similar to assays with M. tuber-
culosis alone. All of the common mutations associ-
ated with rifampin resistance were tested using either
resistant M. tuberculosis cells or DNA. All mutations
present in >0.5% of reported rifampin resistant iso-
lates were detected. Preliminary stability results dem-
onstrate at least 6 months stability at 25°C and 35°C
and 120 days stability at 45°C. The system’s demon-
strated superb performance, robustness and ease of use

make it suitable for many challenging real world set-
tings where rapid M. tuberculosis diagnostics is vital.

PC-82244-18 Long-term trends in first- and
second-line anti-tuberculosis drug susceptibility
in the UK, 1993-2006

| Abubakar,! J E Moore,!" C Anderson,' M Kruijshaar,"

F Drobniewski.2 "Tuberculosis Section, Centre for Infections,
2National Mycobacterium Reference Unit, Health Protection
Agency, London, UK. Fax: (+44) 208 2007868.

e-mail: ibrahim.abubakar@hpa.org.uk

Aim: Resistance to anti-tuberculosis drugs is increas-
ing globally. This study examines the trends in first
and second line anti-TB drug susceptibility in the UK
between 1993 and 2006.

Methods: The results of drug susceptibility testing of
all Mycobacterium tuberculosis isolates have been
collated through the UK Mycobacterial Network col-
laboration. We undertook analysis of first and second
line drug susceptibility results to examine long term
trends and determine the extent of multidrug resistant
(MDR) and extensively drug-resistant (XDR) TB. Pro-
portions were calculated and where appropriate, a
test for the significance of a linear trend in increase
was done.

Results: 59388 initial isolates of M. #tuberculosis
were reported, rising from 3406 in 1993 to 5524 in
2006. Levels of isoniazid resistance increased signifi-
cantly (P = 0.0001) from 4.6% in 1993 to 7% in
2006, while rifampicin resistance and MDR tuber-
culosis have remained low at about 0.5 and 1% re-
spectively (P > 0.1). Resistance to other first line
drugs have also remained low (pyrazinamide—0.7%,
ethambutol—0.5%).

Among MDR isolates, levels of resistance to amika-

cin, capreomycin, ciprofloxacin, cycloserine, ethiona-
mide and PAS were 5.3%,4.1%, 5.7%,5.1%,13.3%
and 17.2% respectively. Seven XDR-TB cases were
identified during this period with no suggestion of an
increase.
Conclusion: The increasing trend in isoniazid resis-
tance may reflect an outbreak of isoniazid resistant
TB in London, highlighting the need to strengthen lo-
cal control. Levels of other first and second line anti-
TB drug resistance have remained low.

PC-82379-18 National surveillance of
susceptibility to second-line drugs in MDR-TB
strains, Peru, 2005-2006

L L Asencios, N A Quispe, E B Leo, L Gomez, C A Mendoza.

Instituto Nacional de Salud, Lima, Peru. Fax: (+511) 4710179.
e-mail: mendozalberto2000@yahoo.com

Aim: To determine the prevalence of drug resistance
to second-line drugs in MDR-TB strains isolated in
the third national surveillance study in Peru.

Design: Drug susceptibility testing for second-line drugs
are not fully standardized. However, identification of
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resistance to all available drugs is essential for effec-
tive treatment of MDR and XDR-TB cases.
Methods: During the third national surveillance study
of resistance to first-line TB drugs, all isolates of MDR-
TB were tested for resistance to second-line drugs
using the Agar Proportions Method. We performed
tests for ciprofloxacin, kanamycin, capromycin, ethion-
amide, para-aminosalicyclic acid and cycloserine. The
National Mycobacteria Reference Laboratory has dem-
onstrated proficiency with this method by participating
in an external quality assessment program organized
by WHO Supranational Laboratory of Massachusetts
State Laboratory Institute.

Results: Of the 2169 patients in the national surveil-
lance, 1809 were new cases and 360 were previously
treated. From these two groups, respectively 95 and 85
were strains of MDR-TB. We obtained valid second-
line DST results in 136 strains—68 in each group. Resis-
tance to second line drugs in new and previously treated
patients with MDR-TB were 35.3% and 32.4%, re-
spectively. Ethionamide and kanamycin resistance were
most common in both groups, reflecting the greater
time these drugs have been in use in Peru. The preva-
lence of XDR-TB in new and previously treated pa-
tients with MDR-TB was 2.9% and 5.9%, respec-
tively. Others results are presented in the table below.

Table Prevalence of primary and acquired anti-tuberculosis
second line drug resistance in MDR-TB, Peru, 2005-2006

Primary Acquired
resistance resistance
n =68 n=68
n Y% n %o
Fully susceptible 44 64.7 46 67.6
Any resistance
Cx 5 7.4 N 7.4
Kn 6 8.8 10 14.7
Cp 4 5.9 N 7.4
Et 16 23.5 16 23.5
PAS 5 7.4 4 5.9
Cs 1 1.5 0 0
Resistance to one drug
Cx 1 1.5 0 0
Kn 1 1.5 2 2.9
Cp 0 0 0 0
Et 10 14.7 7 10.3
PAS 2 2.9 2 2.9
Cs 1 1.5 0 0
Extensively Drug Resistant TB
Cx + Kn + Cp 1 1.5 0 0
Cx + Kn + Et 0 0 2 2.9
Cx + Cp + Et 0 0 1 1.5
Cx + Cp + Et + PAS 1 1.5 1 1.5
Non XDR polyresistance
Cx + Et 2 2.9 1 1.5
Kn + Cp 1 1.5 2 2.9
Kn + Et 1 1.5 2 2.9
Kn + PAS 1 1.5 0 0
Et + PAS 1 1.5 1 1.5
Kn + Cp + Et 1 1.5 1 1.5
XDR in MDR TB strains 2 2.9 4 5.9
Resistance to one or more drugs 24 35.3 22 32.4

Cx = ciprofloxacin; Kn = kanamycin; Cp = capreomicyn; Et = ethiona-
mide; PAS = para-aminosalicyclic acid; Cs = cycloserine.

Conclusion: We found a high prevalence of resis-
tance to at least one second-line drug which was sim-
ilar in both primary and previously treated MDR-TB
cases. While the prevalence of XDR was higher in
previously treated patients, the occurrence of two
cases of XDR-TB in patients who had not received
prior treatment for TB has serious clinical and public
health implications.

PC-82404-18 Association of low-level
resistance to streptomycin and high-level of
resistance to capreomycin

A Sloutsky,’2 M Baker." "University of Massachusetts Medical
School, Worcester, Massachusetts, 2Massachusetts State

Laboratory Institute, Jamaica Plain, Massachusetts, USA.
Fax: (+1) 508 856 6650. e-mail: martin.baker@umassmed.edu

Introduction: DOTS-plus strategy requires greater
programmatic sophistication than DOTS including,
case detection, definitive diagnosis, patient manage-
ment and public health measures. It has been shown
that the use of DST to first and second line anti-TB
drugs plays a pivotal role in increasing the effective-
ness of both, individualized and standardized treat-
ment regimens. Necessity for quality controlled DST
results is associated with the fact that some second
line drug resistance phenotypes can be linked with
first line DR. A minimal inhibitory concentrations
(MIC) study, based on the array of drug concentra-
tions, can give important insights into DR trends
which could have remained obscured in the case of
regular DST.

Aim: To study an association between resistance to
streptomycin (SM) and capreomycin (CAP).
Methods: MIC to second-line drugs were studied in
M. tuberculosis isolates obtained from patients in Lima,
Peru who failed Category I and II anti-tuberculosis
therapy between 1999 and 2003. Two concentrations
of streptomycin (2 and 10 pg/ml) were routinely
tested at the MSLI laboratory.

Results: Among 79 specimens tested against 2 pg/ml
of SM there were 22 sensitive and 57 resistant. 21 of
the 57 were also resistant to 10 pg/ml of SM and 36
were sensitive. Of the 36 that were resistant to low SM
concentration only, 31% were also found to be resis-
tant to the highest concentration of CAP (32 pg/ml).
Among isolates resistant to both low and high SM
concentrations only 14% were found to be resistant
to 32 pg/ml of CAP. Only 9% of the 22 isolates sen-
sitive to SM were resistant to 32 pg/ml of CAP.
Conclusion: Low level of SM resistance in M. tuber-
culosis strains isolated from chronic TB patients can be
used as a predictor of a high level of CAP resistance.
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PC-82405-18 A rapid sputum PCR-SSCP test
for guiding pyrazinamide use in tuberculosis
therapy

P Sheen,’ R H Gilman,'2 C A Evans."23 "Microbiology
Universidad Peruana Cayetano Heredia, Lima, Peru;
2International Health Johns Hopkins University, Baltimore,
Maryland, USA; 3lmperial College Wellcome Trust Centre for
Clinical Tropical Medicine, London, UK. Fax: (+511) 4832942.
e-mail: patricia.sheen@gmail.com

Rationale: Pyrazinamide susceptibility testing is usu-
ally too slow to guide initial therapy, so that many pa-
tients with pyrazinamide-resistant tuberculosis re-
ceive ineffective pyrazinamide therapy.

Objectives: To optimize and evaluate a rapid molec-
ular test for tuberculosis drug susceptibility to pyra-
zinamide.

Methods: Tuberculosis polymerase chain reaction-
single strand conformational polymorphism (PCR-
SSCP) was optimized to test for mutations causing
pyrazinamide resistance directly from sputum sam-
ples and Mycobacterium tuberculosis isolates. The re-
liability, sensitivity and specificity of PCR-SSCP in
sputum (7 = 65) and isolates (# = 185 from 147 pa-
tients), was compared with the Bactec-460 micro-
biological test (z = 139) that was considered to be the
gold standard. Pyrazinamide susceptibility testing for
all 185 isolates was also compared with the Wayne
biochemical test, with DNA sequencing for pncA mu-
tations that cause pyrazinamide resistance and with
traditional microbiological susceptibility testing in
duplicate broth cultures containing pyrazinamide.
Results: PCR-SSCP provided interpretable results for
96% (46/48) of smear positive, 76 % (13/17) of smear
negative sputum samples and 100% of M. tuberculosis-
isolates. PCR-SSCP had pyrazinamide susceptibility
testing sensitivity and specificity of 88% and 93%
for sputum and 89% and 95% for isolates. For iso-
lates that yielded concordant results in conventional
broth culture, sensitivity and specificity were 95% and
92%, compared with 88% and 100% for Wayne bio-
chemistry. All 34 negative-controls were PCR-SSCP
negative. Material costs were $1.36 per test and PCR-
SSCP took one day, compared with 3-7 weeks for the
other techniques.

Conclusions: PCR-SSCP is a rapid test that indicates
which patients should receive pyrazinamide from the
start of therapy, potentially preventing months of in-
appropriate treatment.

LUNG HEALTH AND TOBACCO

PC-81385-18 Asthma and symptoms of
wheeze, hay fever and bronchitis among Irish
school children exposed to smoking in cars

Z Kabir,' P J Manning,2 J Holohan,3 S Keogan,'

P G Goodman,4 L Clancy.! "Research Institute for a Tobacco
Free Society, Dublin, 2Respiratory Medicine, St. James's Hospital,
Dublin, 3Asthma Society of Ireland, Dublin, 4Physics, Dublin
Institute of Technology, Dublin, Ireland.

Fax: (+00) 35314893640. e-mail: zkabir@tri.ie

Aim: This study determined the prevalence of ‘ever’
asthma, and symptoms of wheeze (past 12 months),
hay fever and bronchitis (cough with phlegm) among
the Irish school children exposed to second-hand-
smoke (SHS) in cars, using the 2007 Irish Interna-
tional Study of Asthma and Allergies in Childhood
(ISAAC) protocol.

Methods: 2979 children aged 13-15 yrs completed
the ISAAC self-administered questionnaire. 30 repre-
sentative and randomly selected schools throughout
Ireland took part. Self-reported SHS exposure preva-
lence in cars was calculated, as well as the prevalence
of asthma, and symptoms of wheeze, hay fever and
bronchitis. No objective validation of SHS exposure
was done in this study. We also preformed a logistic
regression analysis adjusting for gender, smoking sta-
tus and SHS at home to examine the association be-
tween SHS exposure in cars and the four outcomes
studied.

Results: Overall 14.9% (13.9% in boys, 15.6% in
girls) of Irish children aged 13-15 years were exposed
to smoking in cars, while 45.9% had SHS exposure at
homes in 2007. Prevalence (%) for asthma, wheeze,
hay fever and bronchitis symptoms (non-asthmatics
only) among children exposed to SHS in cars and not
exposed to SHS in cars are shown in table. Wheeze
and hay fever symptoms are significantly higher among
exposed children (adjusted odds ratios [OR] with
95%CI 1.40 [1.12-1.74] and 1.34 [1.05-1.71]), re-
spectively, while bronchitis symptoms and asthma are
not significant (1.26 [0.87-1.81] and 1.11[0.85-1.46]),
respectively.

Bronchitis
symptoms

Wheeze
symptoms

Hay fever

Asthma symptoms

Prevalence Yes No Yes No Yes No Yes No
Exposure (%) (%) (%) (%) (%) (%) (%) (%)

Overall 20.3 18.5 48.5 36.6%* 30.0 24.3* 14.7 7.6**
Boys 219 194 43.8 34.4* 29.6 229 12.0 6.8*
Girls 19.3 17.9 51.4 38.2%* 30.3 25.3 16.2 8.2**
*P<0.05.

** P<0.001.

Conclusions: Approximately one in seven Irish school
children are exposed to smoking in cars. Those ex-
posed (girls in particular) in cars have significantly
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higher prevalence of wheeze and bronchitis symptoms.
Unfortunately, smoking in cars is a public health chal-
lenge even in a country with comprehensive clean in-
door air policies. We strongly recommend that smok-
ing in cars containing children should be banned.

PC-81401-18 Smoking as a risk factor for
asthma in children
N Natig,” W Wagar.2 'AL-Mustansria Hospital, Baghdad,

Baghdad, Iraqg; 2Syrian International University, Damascus, Syria.
Fax: (+962) 799696989. e-mail: natig964@yahoo.co.uk

Objective: To detect if intrauterine and current ex-
posure to cigarette smoking act as a risk factor for
asthma.

Materials and Methods: Case-control study was con-
ducted in Baghdad (Capital of Iraq) among primary
school children aged 6-12 years. Cases were 644 chil-
dren with asthma, and control group was 1618 chil-
dren without asthma. A well constructed standardized
modified questionnaires of ISAAC were completed by
the parents of the chosen children.

Results: Our study found that the prevalence of
asthma was significantly higher among children with
history of intrauterine exposure to cigarette smoking
by their mothers (60.2%) (x2 = 45.34, P = 0.000) or
their father (39.1%) (x* = 36.42, P = 0.000) com-
pared to their countergroup. Also a significantly higher
rate of asthma was detected among children who
were currently exposed to cigarette smoking by their
mother (45.2%) (x* = 5.91, P = 0.015) or father
(40.3%) (x2 = 43.31, P = 0.000). Moreover, this study
gave an evidence that exposure to cigarette smoking
from both parents whether intrauterine or currently
was acting as a risk factor for asthma occurrence.
Conclusion: Smoking acts as a significant risk factor
for asthma occurrence.

PC-81405-18 Type of infant feeding as risk
factor for asthma
W Al-Kubaisy, E Salman. Syrian International Private

University for Science and Technology, Sahnayah, Reef
Damascus, Irag. e-mail: wagar_abd@yahoo.co.uk

Background: Asthma is one of the commonest chronic
diseases among children.

Aims: To fill the gap in data concerning this disease
in Iraq, we investigated the sociodemographic and
other risk factors related to asthma occurrence among
primary school children.

Materials and Methods: A case-control study was
conducted in Baghdad, the capital of Iraq, among pri-
mary school children aged 6-12 years. Cases were 644
children with asthma, and control group was 1618
children without asthma. A well constructed standard-
ized modified questionnaires of ISAAC were com-
pleted by the parents of the children selected. In addi-
tion to the sociodemographic characteristics such as

sex, residency and crowding rate of the index child,
our questionnaire concentrated on the possible risk
factors for development of asthma, feeding patterns
and duration of breast feeding.

Results: Interestingly, our results found that the ma-
jority (1645) of the study group had history of exclu-
sive breast feeding (BF), moreover (1377) of children
had their BF period extended beyond 6 months. Our
results showed that participant with such a history
demonstrated slightly higher prevalence of asthma
481 (29.2%) when compared to those with no such
history 163 (26.4%), however this difference statisti-
cally was insignificant. Also this study detected that
duration of BF (<6 m, or =6 m) has no significant re-
lation with development of asthma (x2 = 0.55, P =
0.468), in spite that children with history of BF >6 m
were showing lower prevalence rate of asthma (398/
1377) (28.9%) compared to those with duration of BF
<6 m (83/268) (31%).

Conclusion: No significant association between breast
feeding and asthma was observed.

PC-81413-18 Prevalence of asthma and allergy
symptoms in adults in Sudan

O A Musa,! A El Sony,2 N Ait-Khaled,3 M Eltigani,?

A K Hassan,2 A Osman,’ M Nour,' G Eldaw,! U Daood.!
Department of Chest Physiology, Faculty of Medicine, The
National Ribat University, Khartoum, 2Epi-Lab, Khartoum,
Sudan; 3International Union Against Tuberculosis and Lung
Disease, Paris, France. Fax: (+249) 1 8326 3584.

e-mail: omusa56@yahoo.co.uk

Objectives: Estimation of asthma and allergy symp-
toms prevalence in adults in Sudan and validation of
the adapted ISAAC questionnaire.
Methods: Cross-sectional study in eight universities,
chosen randomly, in Khartoum (central Sudan), Kas-
sala (east Sudan) and Shendi states (north Sudan),
during the period 2006/2007. A modified ISAAC ques-
tionnaire for adults was distributed to students, aca-
demic staff, employee and workers. Any subject with
asthma symptoms was interviewed by another ques-
tionnaire and had lung function and skin prick tests.
Results: 3780 subjects aged 18-76 years were in-
cluded. Average prevalence of wheeze was 11.3%:
Khartoum 10%, Kassala 15.2% and Shendi 12%.
Most of the patients have intermittent and mild symp-
toms. Reversibility test was positive in 35% of patients
with wheeze. Skin test showed sensitivity to house
dust, cat and cockroaches. Asthma symptoms were
correlated with allergic rhinitis symptoms. Prevalence
of wheeze and shortness of breath was 7%.
Conclusions:
1 Asthma prevalence in adults varies among regions.
2 The average prevalence depending on wheeze is
11.3% and 7% when combined with shortness of
breath.
3 This combination of symptoms could be better to
estimate the prevalence of asthma in Sudan because



Abstract presentations, Saturday, 18 October S69

the term used as a translation of wheeze is inter-
preted as any noisy in chest.

4 House dust is the most important trigger factor and
asthma symptoms are correlated with allergic rhin-
itis symptoms.

5 Reversibility test is not well correlated with the
symptoms and as most of the subjects have inter-
mittent symptoms, provocation tests might be more
appropriate to validate the questionnaire.

PC-81690-18 Prevalence of COPD in relation to
smoking habit among urban population of
North-West India

M Sabir,'2 J Harsh,23 Omprakash,4 M Tahir,4 S Kochar,?

J K Meel,5 M Ahmed, S N Harsh.? 'Department of Medicine,
Maharaja Agrasen Medical College, Agroha, Hiss, Hissar,
Haryana, 2Department of Pulmonary Medicine (visiting), KMRI,
Bikaner, Rajasthan, 3Bikaner Laboratory & Clinic, Bikaner,
Rajasthan, 4Department of Prosthodentics, Jaipur Dental
College, Jaipur, Rajasthan, SDepartment of Medicine,

SP Medical College, Bikaner, Rajasthan, 6Department of
Medicine, Rampura Health Center, Bikaner, Rajasthan, India.
Fax: (+91) 151 2209217. e-mail: docsabir@yahoo.com

Introduction: Very few epidemiological studies for
prevalence and smoking as causative factor for COPD
based on spirometry have been reported from India.
Aims and objectives: To study the prevalence of
COPD (GOLD criteria) among residents of Bikaner
and its relationship with smoking habit.

Methods: Randomly selected 4021 individuals (1% of
the covered population aged 30 yrs. or above) during
social events were approached. Data from 1763 sub-
jects who cooperated for General Health and IPAG
(modified for age and biomass fuel) Questionnaire,
Spirometric evaluation and fulfilling our predefined ex-
clusion criteria were subjected to statistical evaluation.
Results: Prevalence of COPD as per GOLD Guide-
lines—35.2% with significant male dominance, directly
related to age, smoking habit, quantity in pack year
(P < 0.001) and type (Bidi-tobacco Melanoxylon leaf)
of smoking more so amongst ex-smokers (P < 0.001),
industrial workers, professional drivers and in females
using biomass cooking fuels.

Conclusions: Prevalence of COPD and effect of smok-
ing on it is more or less same as reported in other
studies from India. Probably smoke from burning of
Melanoxylon leaf adds to injurious effect of tobacco
on lung. Need further confirmation. Study also reveals
that severity of illness forces smokers to stop smoking.

PC-81746-18 Decreased respiratory capacity in
ragpicker children in Mumbai slums: need for
health action

R Doshi,’ V Raman Kutty.2 'Foundation for Medical Research,
Mumbai, Maharashtra, 2Achutha Menon Centre for Health
Science Studies, Sree Chitra Tirunal Institute for Medical

Sciences and Technology, Thiruvananthapuram, Kerala, India.
Fax: (+91) 22 24934989. e-mail: dr.riddhiprakash@gmail.com

Introduction: According to UNICEF and the Interna-
tional Labour Organization, ragpicking is one of the
worst forms of child labour. The burden of respira-
tory morbidity in ragpickers is high due to exposure
to high level of environmental pollution.

Aim: This study attempted to explore the compro-
mise in respiratory function measured in terms of peak
expiratory flow rate (PEFR) in children residing in vi-
cinity of Deonar dumping ground, Govandi, Mum-
bai. We also compared the PEFR of children involved
in ragpicking with those not involved in ragpicking
within the study subjects.

Design: This is a cross-sectional study.

Methods: We administered an interview schedule and
measured height, weight and PEFR of the children
using Wright’s peakflow meter. Data was analyzed
using SPSS.

Results: The mean PEFR of study subjects was signif-
icantly lower than mean standard PEFR for Indian
children with similar height. The mean PEFR of rag-
pickers was found to be lower than that of non-
ragpickers. A general linear model was constructed to
compare the mean PEFR in ragpickers and nonrag-
pickers using univariate ANOVA. The mean adjusted
PEFR for ragpickers—237.587 L/min whereas the mean
adjusted PEFR for non-ragpickers—246.634 L/min.
Conclusion: This study underlines the severe respira-
tory hazards of ragpicking in children. Measures
should be taken by the public health system to chane-
lise manpower and funds to educate vulnerable occu-
pational groups and provide protective gear.
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PC-81748-18 Study of prevalence and
relationshop of COPD and smoking habit
among workers in wool industry of Bikaner

M Sabir,2 J K Meel,3 M Ahmed,4 J Harsh,> S Kochar,3

M Tahir.6 'Department of Medicine, Maharaja Agrasen Medical
College, Agroha, Hiss, Hissar, Haryana, 2Department of
Pulmonary Medicine,KMRI, Bikaner, Rajasthan, 3Department of
Medicine, SP Medical College, Bikaner, Rajasthan, 4Department
of Medicine, Rampura Health Center, Bikaner, Rajasthan,
SBikaner Laboratories and Clinics, Bikaner, Rajasthan, €Jaipur
Dental College, Jaipur, Rajasthan, India.

Fax: (+91) 151 2209217. e-mail: docsabir@yahoo.com

Introduction: Sheep wool related industrial environ-
ment (the largest in Asia) has not being convincingly
documented as an etiological factor for COPD, but
reports suggest higher respiratory symptoms amongst
wool workers.
Objective: To find prevalence of COPD and its rela-
tionship with smoking habit amongst the workers.
Methods: Of 2340 randomly selected wool workers
screened for study, 964 aged 30 years and above co-
operated in completing modified IAPG questionnaire.
Out of these 708 subjects scoring 17 and more, 660
cooperated for performing spirometry and reversibil-
ity test.
Results: Cough, expectoration, wheezing, allergic
manifestations and breathlessness were present in
39.94%, 27.80%, 15.77%, 6.22% and 5.71%, re-
spectively, of subjects, having direct relationship
with age and duration of exposure more so amongst
workers from the sorting and spinning sections.
—Prevalence of respiratory symptoms (P < 0.001)
and COPD (P < 0.001HS) were more among smok-
ers than non smokers
—Sorting and carding are associated with highest
prevalence, followed by opening and spinning as
compared to workers from other vocations
—Prevalence of COPD amongst workers above age
of 30 yrs (964), by Gold Criteria—6.22%; M:F—
2.75:1; Smoker:non Smoker—3:1
—Prevalence of COPD was significantly higher among
the female workers, mostly engaged in sorting voca-
tion which has maximum exposure to wool dust.
Conclusion and suggestion: The wool industry should
be considered as occupational hazard for respiratory
ailments e.g., COPD, ILD, asthma.
—Preventive measures such as mask with specific air
filters should be advocated to workers engaged in
sorting vocation.

PC-81786-18 Study of the determinants of
adolescent smoking habits, with a special focus
on teacher smoking

H Emami,’2 G Naseri Kouzehgarani,! A S Rezaishiraz,3

H Rezaishiraz,4 M Padyab,> M R Masjedi.¢ 'Department of
Epidemiology, Tobacco Prevention and Control Research Center,
National Research Institute of Tuberculosis and Lung Diseases
(NRITLD), SBMU, Tehran, Islamic Republic of Iran; 2Department
of Clinical Sciences, Division of Psychiatry, Umea University,
Umead, Sweden; 3Royal Adelaide Hospital, Adelaide, VIC,
Australia; 4Department of Health Behavior, Rosewell Park
Cancer Institute, Buffalo, New York, USA; sUmea International
School of Public Health, Epidemiology and Public Health
Sciences, Department of Public Health and Clinical
Medicine,Umea University, Umed, Sweden; éNational Research
Institute of Tuberculosis and Lung Diseases (NRITLD), Masih
Daneshvari Hospital, Shaheed Beheshti Medical University
(SBMU), Tehran, Islamic Republic of Iran.

Fax: (+98) 2120109848.

e-mail: habib.emami@psychiat.umu.se

Introduction: Approval of smoking by friends and
teachers is likely to increase the probability of smok-
ing by the students.

Objectives: To determine whether adolescent smoking
is associated with teachers or other students smoking.
Methods: In a cross-sectional study a representative
sample of 4599 students in 3rd grade aged 17 to 19
years was selected from high schools in Tehran. A 21-
item questionnaire was administered consisting of de-
mographic and tobacco smoking habit questions. As-
sociation between smoking behavior and perceived
exposure to teachers smoking were assessed using bi-
variate and multivariate analyses, adjusting for paren-
tal, best friends, and sibling smoking and sex. A multi-
variate logistic regression model was constructed and
adjusted ORs were estimated.

Results: Of the students studied, 250(12.1%) of boys
and 131(5.3%) of girls reported being current smok-
ers (P < 0.001). The proportion of smoker and non-
smoker students being exposed to teachers smoking
inside the school building were 209 (55.7%) and
1191 (29.3%) respectively (P < 0.001). Of those be-
ing exposed to teachers smoking outdoors on school
premises, 220 (58.7%) were smoker and 1205 (29.2%)
were non-smoker (P < 0.001). Furthermore, 809
(70.0%) of smokers and 1504 (45.0%) of non-smoker
students reported that they had seen other students
smoking outdoors on school premises (P < 0.001).
After adjusting for sex, smoking habit of father, mother,
brothers, sisters and best friends adolescent perceived
exposure to teachers smoking on school premises, but
not inside school, was significantly associated with
current smoking (OR = 2.1; 95%CI 1.7-2.7). Ado-
lescent exposure to best friend smoking was strongly
associated with current smoking after adjusting for
above variables (OR = 6.7; 95%CI 5-9).
Conclusion: Teachers smoking during school hours
and best friend smoking are the two important deter-
minants to be considered in any project aiming to set
schools free of tobacco.
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PC-81887-18 Tobacco use among secondary
school students in Nigeria

M N Aghaji, B | Omotowo. Department of Community
Medicine, University of Nigeria Teaching Hospital, Enugu,
Nigeria. Fax: (+234) 42303457. e-mail: aghajimn@yahoo.co.uk

Setting: Secondary schools nationwide.

Objectives: Tobacco use prevalence and associated
factors among secondary students in Nigeria.
Methods: Cross sectional questionaire study using
multistage sampling method.

Results: Current use of cigarettes, other tobacco or
any tobacco products was 5.2%, 10.0%, 12.5% for
all, 7.5%, 11.3%, 14.5% for males and 2.3%, 8.4%,
9.9% for females. Daily cigarette smoking and the
mean number of sticks consumed was 0.8%/2.8 =
2.8 for females and 2.5%/3.9 = 5.7 for males. There
were significant zonal differences in prevalence and
type of tobacco product used with user rates highest
for cigarette in the North-east 12.7%, snuff in North-
central 7.4%, chewing tobacco in South-south 5.0%
and wrapped tobacco in North-west 4.1%. Overall
tobacco use increased with students’ age and decreased
with social class but was lowest for females, urban
dwellers, and students cared for by both parents. Stu-
dents’ overall perception of cigarette harm, addiction
and environmental tobacco smoke was 70.5%, 55.6%
and 60.5%. Knowledge of specific tobacco-associated
diseases ranged from 7.8 % for stomach ulcers to 37.2%
for lung cancer while 24.4% only knows it is harmful.
Sources of information on tobacco harm came mostly
from radio 46.0%, television 41.9%, school 36.8%
and least from tobacco product packages 2.0%.
Conclusion: Among these students, the tobacco burden
is greatest among males, rural dwellers, and the poor.
Overall students’ knowledge of the specific diseases
caused by tobacco is inadequate and there is an emerg-
ing epidemic of cigarette smoking in the North-east
zone. Contributory factors to this looming epidemic
should be comprehensively and urgently addressed.

PC-82314-18 Smoking cessation in Morocco:
data from the MARTA survey

Z Serhier,! S Elfakir,2 M Berraho,’ N Tachfouti,’

K Bendahou,’ M Obtel," K El Rhazi," K Slama,3 C Nejjari.!
TLaboratoire d'Epidémiologie, Recherche Clinique et San, Fez,
2Qbservatoire Régional d’'Epidémiologie, Fez, Morocco;
3International Union Against Tuberculosis and Lung Disease,
Paris, France. Fax: (+212) 35619321.

e-mail: maberraho@yahoo.fr

The effects of smoking on health can be prevented
through smoking cessation. Cessation of smoking is a
complex, dynamic process, formulated as including
the stages of precontemplation, contemplation, prep-
aration, action, and maintenance. A characterisation
of the distribution of the population across these stages
is essential for planning tobacco cessation programmes.
The aim of this study is to describe the characteristics

of Moroccan ever smokers, addressing cessation and
intent to quit in the 2006 national prevalence survey.
A cross-sectional survey was carried out in 2005-
2006 on a representative sample for the entire coun-
try. A standardised questionnaire was interviewer ad-
ministered. The sample included 2695 ever smokers
of whom 1044 had quit. About 26.0% of current
smokers reported not intending to give up their smok-
ing behavior, and 14.2% of current smokers said they
intended to do so, but have not taken any action. Of
all ever smokers, the percentage of former smokers
was 38.7%, and 40.2% of current smokers had quit
at least once, but relapsed by the time of the survey.
The most common reason for quitting was to be
healthy. There was no association between educa-
tional level and attempt to quit. Men were more likely
to have made an attempt to quit (P < 10-5) and par-
ticipants aged more than 40 years have attempted
more frequently to quit (P = 0.017). The percent-
age of smokers contemplating quitting was high in
Morocco in 2006, but the proportion of successfully
quitting was low. The study shows that smokers need
to be supported in their quit attempt.
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PS-81258-18 Capacity building of TB
microscopists at district level through quality
AFB microscopy training

Z T Tahir," A Bhutta,' A Fujiki,2 H Yamazaki,2 D Badar.3 'TB
Reference Laboratory, Institute of Public Health, Lahore,
Pakistan; 2Research Institute of Tuberculosis, Kiyose, Japan; 3TB
Control Programme, Lahore, Pakistan. Fax: (+92) 42 920 0108.
e-mail: ztahir1@yahoo.com

Aim: TB is one of major public health problems and
AFB microscopy is the basic laboratory tool for case-
detection in Pakistan. However, the quality of AFB
microscopy is not reached to international level in
most of diagnostic centers. The study aims to standard-
ize and strengthen AFB microscopy training method
in resource limited country.

Methods: AFB microscopy training was given to 12
participants from peripheral diagnostic centers, Fisal-
abad one of JICA owned districts of Punjab, Pakistan.
Urdu version of AFB microscopy training manual pub-
lished by The Union, RIT and USAID was followed by
trainers. The training done was basically participatory
including individual assessment and feedback. The
results were assessed in terms of quality of smear
preparation and number and type of errors occurred.
Results: In smear preparation, proportion of good
quality improved from 43% to 93% in specimen
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quality, 56% to 94% in staining, in cleanliness 3% to
88%, thickness improved from 25% to 97%, in size
from 79% to 98% and in evenness from 9% to 80%.
Assessment of microscopy performance was based on
occurrence of errors. Error rate decreased.
Conclusion: Remarkable improvement was observed
during participatory training based on the translated
AFB microscopy training manual and it was very ef-
fective for quality AFB trainings. Follow up of skill
can be made through EQA activities for AFB micros-
copy therefore, this method should be expanded to all
EQA implemented areas.

PS-81347-18 FSEQA: seven years of EQA
of TB laboratory testing

M V Shulgina, O A Irtuganova, N S Smirnova,

V N Malakhov. National Centre for External Quality

Assessment, Moscow, Russian Federation.
Fax: (+7) 4952255031. e-mail: shulgina@fsvok.ru

Federal System for External Quality Assessment of
Clinical Laboratory Tests (FSEQA) is an organization
enpowered to perform EQA in all Russian medical
labs since 1995. Participation of labs in FSEQA had
been obligatory to all medical labs in RF according to
regulations of the previous MoH and is highly recom-
mended by today’s licensing authorities. Total num-
ber of laboratories participated in FSEQA since 1995
is over 12 000, number of laboratories that had par-
ticipating in 2007 is 7049, number of EQA modules—
appr. 100. National Centre for External Quality As-
sessment in Laboratory Medicine (NCEQA) is accom-
plishing everyday FSEQA activities. Panel testing (PT)
is a prevailing EQA method in FSEQA. Since 2000
PTs for Ziehl-Neelsen microscopy, culture, 1st line
DST, PCR—since 2001 (PT DST in cooperation with
WHO-SRL—since 2005), fluorescence microscopy—
since 2006, Ziehl-Neelsen microscopy rechecking—
since 2007. In 2007 with financial support of the
Russian Health Care Foundation and International
NGOs NCEQA performed PT of 1000 laboratories—
for Ziehl-Neelsen microscopy (2 rounds), 100 labora-
tories—for fluorescent microscopy (2 rounds), 120
laboratories for culture and 120 laboratories for DST.
Both civilian and penitentiary health care system lab-
oratories were included in EQA.

PS-81356-18 Evaluation of the biocidal effect
of bleach on M. tuberculosis in smear
microscopy: a safety measure approach

W A Githui, S W Matu, E S Juma. Center for Respiratory

Diseases Research—KEMRI, Nairobi, Kenya.
Fax: (+254) 272 9308. e-mail: sophiematu@yahoo.com

Background: Recent findings indicate that sodium
hypochlorite (bleach) could be used as a safety measure
in smear microscopy for diagnosis of tuberculosis.
However, these findings have not yet been evaluated.

Aim: To evaluate the biocidal effect of bleach on
Mycobacterium tuberculosis in direct sputum smear
microscopy for diagnosis of tuberculosis (TB) as a
safety measure.

Method: A total of 185 pooled smear positive sputum
specimens were assessed for the viability of M. tuber-
culosis after treatment with 5% bleach. Each speci-
men was homogenized using sterile beads and then
divided into seven equal portions. One portion was
directly cultured. Each of the six portions was treated
with 5% bleach and then cultured at 15 minutes, 1, 3,
4, 6 and 15 hours intervals.

Findings: Of the 185 smear positive specimens, 174
(94%) were both smear and culture positive. Of these,
13 (7.5%) showed growth after treatment with 5%
bleach between 0 and 3 hours but no growth after 4,
6, and 15 hours respectively.

Conclusion: Use of 5% bleach with at least 4 hours
of exposure should be recommended for use as a
safety measure in smear microscopy for diagnosis of
TB. This could serve as an alternative to currently
used phenolic agents as recently recommended by the
Health Protection Agent.

PS-81366-18 NRA: an alternative method for
rapid first and second line DST

R Mehdiyev,! F Huseynov,' R Tahirli,' H Babayev,!

A Khaligov,' V Popova,' L Kiebooms,2 S Ruesch,3

D Hilleman.3 "Main Medical Department of the Ministry of
Justice, Baku, 2International Committee of the Red Cross, Baku
Delegati, Baku, Azerbaijan; 3Research Institute for
Mycobacteria, Borstel, Germany. Fax: (+994) 12 4656519.
e-mail: health.bak@icrc.org

Setting: Specialized Treatment Institution (STT), Min-
istry of Justice, Baku, Azerbaijan.

Objective: To illustrate the potential of the NRA per-
forming DST.

Method: During 2007, DST was performed at the STI
lab on over 100 M. tuberculosis strains, using the L]
proportional method and the NRA method. In the
latter, potassium nitrate is included in the media, inoc-
ulated then from pure cultures. By adding ‘Griess’ re-
agent after 7, 10 and 14 days, nitrate reductase activity
is detected as a purple colour. Results were compared
with those obtained by the SRL of Borstel (Germany).
Results: For results please refer to the Figure. 45% of
the results were obtained within 7-9 days (Mean time:
9 days). Comparison of NRA results from the STI lab
with SRL results showed high agreement for R (99%),
H (98%), CM (98%) and AMI (99%). Lower agree-
ment was achieved for S (91%) and E (81%). For some
drugs (OFLO, CS) the results are difficult to evaluate,
because only few resistant strains were available.

T T -
Y] [
.Jﬁf‘c‘.’". - | L]
% | 100 53

B1% ]

icity
bead of P.




Abstract presentations, Saturday, 18 October S73

Conclusions: The NRA is a rapid DST method, with
results in good agreement with those obtained by the
SRL. As reliability in DST depends on the kind of drug
employed, we could show in good agreement with
other studies that H and R resistance can be reliably
measured; resistance to PZA, S and E is more diffi-
cult. Overall, the NRA has proven to be a reliable
method for drugs defining MDR-TB, and for the im-
portant second line drugs (AMI, CM, OFLO).
Advantages: Based on known methodology, with
(safer) solid media, no investment in expensive new
equipment or advanced training required.
Disadvantage: With nitrate reductase being a com-
mon substance, contamination will lead to false inter-
pretation, hence the importance of working on pure
cultures.

PS-81382-18 Simultaneous identification of
M. tuberculosis complex and non-tuberculous
mycobacteria from BACTEC culture by Rapid
rpoB Duplex nested PCR-ICT assay

G H Shen,2W-CHuang,' W-T Yang,? C-H Chen,4 J-H Chen,?2
R Huang.5 'Division of Respiratory and Critical Care Medicine,
Taichung, Taiwan, 2Institute of Molecular Biology, National
Chung Hsing University 2, Taichung, Taiwan, 3Taichung
Hospital, Department of Health, Executive Yuan, Taichung,
Taiwan, 4Departments of Medical Laboratory Science and
Biotechnology, China Medical University, Taichung, Taiwan,
5Chest Hospital Department of Health Executive Yuan, Taiwan,
Taichung, Taiwan, Taipei, China. Fax: (+886) 423 500 034.
e-mail: 911b@vghtc.gov.tw

Aim: To develop a novel nested PCR-ICT assay to di-
rect and simultaneously detect Mycobacterium tuber-
culosis complex and NTM.

Design: The lateral flow strip were manufactured by
AsaiGen Co., Taiwan.

Methods: Clinical specimens were processed by an
NALC procedure and then inoculated into BACTEC
960 MGIT 12B tubes at 35°C in the MGIT instru-
ment.The chromosomal DNA preparation and Du-
plex nested PCR: 1st run primer: BF3, BR2; TB
Primer 1, TB primer 2 and NTM 1 and NTM 2. Fi-
nally 100 pl reaction mixture were added to lateral
flow strip (AsaiGen Co.). The results were displayed
after 15 min.

Results: Total 228 clinical isolates with positive sig-
nal in MGIT tubes were tested with the nested PCR-
ICT assay. There were 100 isolates with positive sig-
nal in the line for M. tuberculosis, and 124 isolates
with positive signal in the line for NTM. There two
samples with both lines for M. tuberculosis complex
and NTM positive. There were total 104 M. tubercu-
losis complex and 126 NTM including 60 M. kan-
sasii, 40 MAC and 26 M. abscessus. The mixed infec-
tion rate with M. tuberculosis and NTM was only 1%.
The sensitivity of the nested PCR-ICT for M. tubercu-
losis complex was 98 %, specificity was 100%. The sen-
sitivity and specificity for the NTM were both 100%.

Target DNA:
rpoB Amplified
Primer name Sequence 5'-3’ DNA
1st: BF3 ACC GAC GACATC GACCACTT 397
BR2 AGC CGATCA GACCGATGTT
TB Primer 1 Biotin-CGT ACG GTC GGC GAG CTG ATC 235
CAA
TB Primer 2 Fluorescein-GAC CTC CAG CCC GGC ACG CTC
ACGT
NTM Primer 1 Biotin-GGA GCG GAT GAC CAC CCA GGA 136
CGTC

NTM Primer 2 Dig-CAG CGG GTT GTT CTG GTC CAT GAA C

Conclusion: The nested PCR-ICT assay was very
convenient to direct and simultaneous detecting the
M. tuberculosis complex and NTM in BACTEC lig-
uid culture. The mixed infections with M. tuberculo-
sis complex and NTM were very rare in Taiwan.

PS-81407-18 Excellent in vitro activities of
clofazimine against isolates of rapidly growing
mycobacteria in Taiwan

G-H Shen, .23 C-W Huang,* Y-W Huang,> C-H Chen,®

C-L Chen,4 J-H Chen.3 Division of Respiratory and Critical Care
Medicine, Dep, Taichung, Taiwan, 2Department of Respiratory
Therapy and Clinical Medicine, China Medical University,
Taichung, Taiwan, 3Institute of Molecular Biology, National
Chung Hsing University, Taichung, Taiwan, 4Department of
Internal Medicine, Fong Yuan Hospital, Department of Health,
Executive Yuan, Taiwan, Fong Yuan, Taiwan, SDepartment of
Internal Medicine, Changhua Hospital, Department of Health,
Executive Yuan, Changhua, Taiwan, 8Departments of Medical
Laboratory Science and Biotechnology, China Medical
University, Taichung, Taiwan, Taipei, China.

Fax: (+886) 423500034. e-mail: 911b@vghtc.gov.tw

Aim: To evaluate the in vitro activities of clofazimine
against RGM in Taiwan.

Design: In vitro inhibitory testing.

Methods: Broth microdilution MIC testing of these
agents was performed according the tentative CLSI
guideline. Serial double dilutions of the tested antimi-
crobial working solutions were prepared in the wells
ranges from 16 pg/ml to 0.0313 pg/ml for clofaz-
imine; 128 pg/ml to 0.2 Spg/ml for dapsone and
D-cycloserine. The inoculated trays were incubated at
30°C in ambient air and interpreted after 3-5 days.
Results: The in vitro activities of clofazimine, dap-
sone and D-cycloserine were evaluated against 185
clinical isolates of RGMs including 117 isolates of
M. abscessus, 48 isolates of M. fortuitum, and 20 iso-
lates of M. chelonae. Clofazimine had excellent activ-
ity against RGMs. Most (99.1%, 91.7% and 100%) of
the M. abscessus, M. fortuitum and M. chelonae iso-
lates had clofazimine MICs of <1 pg/mL. The MIC50s
of clofazimine against the three RGM species were
0.25 t0 0.5 pg/mL and MIC90s were 0.5 to 1.0 pg/mL.
Dapsone and D-cycloserine had only little or no activ-
ity against the three pathogenic RGMs. Clofazimine
in combination with amikacin showed very good en-
hance activity in M. abscessus and M. helonae but
only moderate synergistic effect in M. fortuitum.
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Conclusion: Clofazimine could be the drug of choice
to treatment RGMs and with good synergistic effect
when combination with amikacin.

PS-81439-18 CORD formation: a good tool for
presumptive identification of M. tuberculosis
complex

M A 'S Telles, F CS Simedo, J U Yamauchi, F O Latrilha,

E Chimara, R S Oliveira, S Y M Ueki. Instituto Adolfo Lutz—

Setor de Micobactérias, Sao Paulo, Sao Paulo, Brazil.
Fax: (+11) 30682892. e-mail: atelles@osite.com.br

Setting: For TB patients co-infected with HIV, the
rapid differentiation between tuberculosis and non-
tuberculous mycobacteria is fundamental. This often
represents a substantive challenge for the diagnostic
laboratory. The identification of M. tuberculosis com-
plex (MTC), using non-molecular methods, is timing
consuming. Some studies have evaluated the utility of
cord formation in liquid or solid medium for the pre-
sumptive identification of MTC. The distinctive colony
morphology of mycobacteria also helps to characterize
the species. Our laboratory has a long experience using
a screening test which consists of visual analysis of
colony morphology and the presence of cording on mi-
croscopy for presumptive identification of MTC.
Objective: To evaluate the cord formation test in or-
der to introduce it as a screening method, taking also
into account the cost and the time it takes to get the
result.

Method: A total of 152 strains were tested by the
screening test. A molecular method, PCR restriction
enzyme analysis (PRA), was used as gold standart to
ascertain the confirmed identification result. A com-
parison was made concerning the costs and time of
both methods.

Results: There was disagreement between the two
methods in only one strain (0.6%). In the 6 cases
where there was a preliminary disagreement between
the cord formation test and the PRA, the evaluation
of the macroscopic aspect resulted in agreement with
the gold standard. The co-positivity of the screening
test was 100% and the co-negativity was 98%. The
cord formation costs US$ 0.25 and time was 2 days to
perform.

Conclusion: The presumptive identification of MTC
using macroscopy analysis of colony morphology as-
sociated with the presence of cording on microscopy
is a simple, rapid and low-cost test. The results showed
that this method can be introduced in the laboratory
network as presumptive method in the tuberculosis
diagnosis, before sending the culture to a reference
center for confirmatory tests.

PS-81485-18 Utility of non-pulmonary
clinical samples for the diagnosis of
pulmonary tuberculosis

S Singh, K Gopinath, M Manisankar. Division of Clinical
Microbiology, New Delhi, India. Fax: (+91) 11 2658 8663.
e-mail: sarman_singh@yahoo.com

The diagnosis of pulmonary tuberculosis is conven-
tionally established by Ziehl-Neelsen stained smears.
However, negative smear results have low negative
predictive value. The detection rate is further com-
promised in HIV infected patients. Therefore, it be-
comes desirable to utilize other clinical samples for
improving the mycobacterial detection rate. In a pro-
spective study 52 HIV positive and 27 HIV negative
patients with suspected PTB utility of blood culture
was evaluated using MB/BacT automated culture sys-
tem. Mycobacteria could be isolated from blood of 9
(45%) of 20 HIV positive bacteriologically confirmed
patients and 7 (21.87%) of 32 bacteriologically neg-
ative. The study revealed that low CD4+ counts and
poor reactivity to PPD were the two best clinical pre-
dictors for the occurrence of mycobacteremia in HIV
positive patients. In another set of 81 suspected pa-
tients of pulmonary tuberculosis and 121 healthy con-
trols morning urine specimens were collected and pro-
cessed for culture and genus and species specific PCR
based diagnosis of tuberculosis. Of the 81 patients sus-
pected to have PTB, twelve (26.08%) were also posi-
tive by culturing their urine specimens. Furthermore,
out of 35 sputum culture negative cases, three (8.57%)
were urine culture positive. PCR has rather much bet-
ter sensitivity, detecting 52.2% of the bacteriologically
confirmed PTB cases and 28.6% bacteriologically neg-
ative PTB cases. None of the control subjects was de-
tected positive for Mycobacterium tuberculosis by cul-
ture or PCR. These studies indicated that blood and
urine samples can be used as supplemental specimens
to improve the diagnosis of tuberculosis.

PS-81787-18 Mobiles de renforcement de
coordinations provinciales en laboratoires
de cultures: cas de la R.D. Congo

G Kabuya,'2 A Ndongosieme,' J P Kabuayi,' S Bisuta,’
F Mukuba.2 "Programme National de la Tuberculose,
Kinshasa, 2Laboratoire National de Référence, Kinshasa
Democratic Republic of Congo. Fax: (+243) 813141006.
e-mail: kmutala@yahoo.fr

Cadre : La R.D. Congo qui a une superficie de
2345000 km2, a un seul laboratoire de référence
de Mycobactéries et le seul qui isole les mycobactéries
et fait les tests de sensibilité pour tout le pays. Ce
laboratoire national de référence est installé a Kin-
shasa, au sein de Programme de la tuberculose et dont
les capacités sont suffisantes pour la prise en charge
de cas de MDR et des recherches opérationnelles.

Objectif : Evaluer des résultats des échantillons d’ex-
pectorations venus uniquement de ’intérieur du pays
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pour cultures et tests de sensibilité afin de dépister les
cas de MDR, étant donné que la distance moyenne
entre les différentes coordinations et le laboratoire na-
tional est d’environ 1000 Km.

Méthodes : Traitement de 112 échantillons d’expec-
toration de 56 patients. Prendre en compte la durée
d’expédition du lieu de prélévement jusqu’au labora-
toire d’analyse. La perte de viabilité des expectora-
tions avant le début d’analyse. Les résultats de culture
et de tests de sensibilité.

Résultats : La durée moyenne entre ’émission des ex-
pectorations et le début d’analyse est de 15 jours. 62
échantillons d’expectoration, soit (55%) avec cultures
stériles a cause de desséchement des échantillons et 46
cultures et tests de sensibilité, soit (41%). 4 cultures
contaminées, soit 8,6%.

Conclusion : La durée a été relativement longue par
rapport aux techniques utilisées sur les milieux solides
de Lowestein-Jensen. Les méthodes de conservation
sont rendues inefficace par le temps et il est impérieux
de raccourcir le temps de conservation et la durée
d’expédition par le renforcement de laboratoires pro-
vinciaux de référence en laboratoires de cultures et
tests de sensibilité.

PS-81802-18 Routine diagnosis of tuberculous
meningitis with MODS assay

N Nguyen,' H Dang,'2 T Do, E Torok, '3 J Campbell,3

C Tran,4V C Nguyen,4 C Nguyen,# J Farrar,'3 M Caws.'3
10xford University Clinical Research Unit, Hospital for Tropical
Diseases, Ho Chi Minh, 2Pham Ngoc Thach Hospital for
Tuberculosis and Lung Diseases, Ho Chi Minh, Vietnam; 3Centre
for Clinical Vaccinology and Tropical Medicine, Churchill
Hospital, Oxford, UK; 4The Hospital for Tropical Diseases, Ho Chi
Minh, Vietnam. Fax: (+84) 8 8353904.

e-mail: nhuntg@oucru.org

Background: Tuberculous meningitis (TBM) is a dev-
astating condition. Early diagnosis is crucial for a suc-
cessful outcome. We report here on the routine use of
the microscopic observation drug susceptibility assay
(MODS) format for diagnosis of TBM in our hospital.
Methods: 410 consecutive cerebrospinal fluid sam-
ples collected from 277 patients clinically suspected
of TBM presenting at the Hospital for Tropical Dis-
eases, HCMC, between December 2006 and October
2007 were tested by Ziehl-Neelsen (ZN) smear, MODS,
Mycobacterium growth indicator tube (MGIT) and
Lowenstein-Jensen (LJ) culture. One hundred and
sixty-eight samples were from patients already on TB
therapy for >1 day and 32 samples were excluded
due to untraceable patient records. Two hundred and
forty-two samples from 226 newly presenting pa-
tients were included in the final analysis. 49.6% (n =
112/226) of patients were deemed to have TBM by
clinical diagnostic and microbiological criteria (ex-
cluding MODS).

Results: Sensitivity by patient against clinical gold
standard for ZN smear, MODS, MGIT and L] were

26.3%, 55.9%, 66.9% and 58.5%, respectively. Spec-
ificity of all microbiological techniques was 100%.
Positive and negative predictive values for MODS
were 100% and 71.3%, respectively for HIV infected
patients and 100% and 69.8% for HIV negative pa-
tients. The median time to positive was 7 days, signif-
icantly faster than MGIT at 16 days and L] at 31 days.
Conclusions: We have shown MODS to be a sensi-
tive, rapid technique for the diagnosis of TBM in rou-
tine use.

PS-81860-18 Use of LED add-on fluorescence
microscope conversion device for diagnosis
of AFB

C Vragoterova, S Talevski. Institute for Lung Diseases and

Tuberculosis, Skopje, R, Skopje, Macedonia, Yugoslav Republic.
Fax: (+389) 2311 1329. e-mail: talevski_s@yahoo.com

The latest development in fluorescence microscopy,
LED (Lumin, LW Scientific) fluorescence microscopy
(LED-FM) was used in diagnosis of AFB in comparison
with: standard fluorescence microscopy (FM) (NICON
E400); Ziehl-Neelsen microscopy (ZN) (OPTON) and
culture in routine laboratory settings. Culture on
Lowenstein-Jensen (L]) medium was used as a gold
standard. 205 sputum samples from 2035 patients have
been examined by FM, LED-FM, ZN and culture.
Sputum samples, delivered to the laboratory during
two month period were examined without special se-
lection. FM and LED-FM have shown the same sen-
sitivity 87.8% and specificity 100%, ZN has shown
sensitivity 80.5% and specificity 100%. Moreover,
out of § cases which have been missed by FM and LED-
FM and confirmed by culture, only one appeared to
be sputum and the other four were saliva. FM/LED-
FM microscopy took 2.5 times less time for smear
examination in comparison with ZN. LED-FM has
shown to have the same sensitivity and specificity as
routine FM and both of them had sensitivity 7.2%
higher then ZN. FM/LED-FM microscopy requires
much less time for smear exam. LED add-on fluores-
cence microscope conversion device has the same ad-
vantages as FM but could be easily attached to the
most of the models of light microscopes and convert
them to fluorescent. Additional advantage of LED is
much lower price and the lifetime of 50 000 hours.

PS-81875-18 LED add-on fluorescence
microscope conversion device in AFB detection
R Valijev, R Chestnova. The Republic Clinical Dispensary

against Tuberculosis, Kazan, Russian Federation.
Fax: (+784) 32734545. e-mail: rkpd@kgts.ru

The objective of the study was to compare standard
methods of TB laboratory diagnosis of AFB, such as
Ziehl-Neelsen microscopy (ZN), fluorescent micros-
copy (FM), and culture on Lowenstein-Jensen (LJ)
with fluorescence microscopy by add-on fluorescence
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conversion device (LED-FM) (Lumin, LW Scientific).
LED add-on fluorescence microscope device was used
as an attachment to binocular light microscope Olym-
pus SX 31, and it made possible to use conventional
light microscope for fluorescence microscopy. Mik-
med 2 LOMO fluorescent microscope was used for
fluorescence microscopy. All diagnostic methods were
used on all sputum samples, which had been delivered
to the laboratory for diagnosis or treatment control
purpose. Overall 290 sputum samples have been eval-
uated. There were 30 (10.3%) positive ZN smear ex-
aminations, 43 (14.8%) positive FM examinations,
and 71(24.5%) positive LED-FM examinations. Lu-
min could be easily attached to the most of the models
of conventional light microscopes, and could be used
even under field conditions. There was no need for
additional personnel training. Lumin could essen-
tially reduce personnel load and increase the number
of smear examinations, because it requires twice less
time for smear examination in comparison with ZN.
LED-FM has shown 14.2% more positive results,
than ZN, and 9.7% more positive results, than FM.
Lifetime warranty for Lumin makes it affordable in
settings with limited human resources and funds.

PS-81898-18 Screening of immigrants and
refugees for pulmonary tuberculosis in Ciudad
Juarez, Mexico

| Briones-Arguelles,’ D Betancourt-Guerra,' A Rascon,?

L Todd,2 R Assael.2 "Microbiologist of Laboratorios Médicos
Especializados/Mycobacteriology Laboratory, Ciudad Juarez,
Chihuahua, 2Directors of Laboratorios Médicos Especializados,
Ciudad Juarez, Chihuahua, Mexico. Fax: (+52) 6566186287.
e-mail: cromatium@yahoo.com.mx

Introduction: Every year many people, attempt to en-
ter the United States as refugees or through application
for an immigrant visa, but in the last years, a high per-
centage of tuberculosis (TB) cases in persons born
outside of the US were detected, and as a result cur-
rently all applicants must undergo a medical exami-
nation that includes screening for active TB. In Ciudad
Juarez México there are two clinics that are respon-
sible for these medical examinations. They created a
laboratory to perform TB diagnosis, starting on 1
October 2007.

Method: These diagnostics includes acid-fast bacilli
(AFB) testing by fluorescence microscopy on concen-
trated smears and cultures using solid (L]J) and liquid
(MGIT) media, as well as strain identification
(ACCUPROBE® Mycobacterial/Fungal Identifica-
tion) and drug susceptibility testing (Agar proportion
test on 7H11 media).

Results: Since the opening of the laboratories, 613
TB suspects were evaluated and 154 of them are still in
process. Of the 459 persons screened only 8 (1.74%)
had positive culture of 21 (4.57%) AFB positive and
from 438 (95.42%) AFB negatives we got 71 (15.46%)

positive culture; from the total of positive cultures 22
(4.79%) belong to Mycobacterium tuberculosis com-
plex and 57 (12.41%) were mycobacteria other than
tuberculosis (MOTT), and so far only one case of re-
sistance, to isoniazid (INH), has been found.
Conclusion: With the creation of this laboratory
more cases of TB are being detected, reducing the im-
portation of active TB cases to the US, as more AFB-
negative, culture-positive M. tuberculosis cases are
being detected.

PS-81901-18 Rapid culture identification with
the use of Capilia in the diagnosis of MDR-TB
M S Evangelista,' G E Egos,’ J N Umali," V Ferrera,!

A Realiza,’ C Lepiten,' CV Guray,' M | Quelapio,’

T E Tupasi,’ C N Paramasivan.2 'Tropical Disease Foundation,
Makati, Philippines; 2Foundation for Innovative New
Diagnostics, Geneva, Switzerland. Fax: (+632) 8102874.
e-mail: mikeevangelista@tdf.org.ph

Background: The usual turnaround time from speci-
men collection to species identification is 12-15 weeks
and 16-20 weeks total for DST results. Rapid meth-
ods for culture and species identification are essential
for early diagnosis an