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TUBERCULOSIS CASE FINDING AMONG
VULNERABLE POPULATIONS

Combining passive and active case finding
strategies to increase case detection
in urban slums

N Baloch. National TB Control Programme, Islamabad,
Pakistan

Introduction: In the last few years, the National pro-
gram has achieved the 70/85 targets, through effec-
tive public private partnership. In urban areas, the
program faced challenges of delivering accessible TB
care to certain population groups including inhabi-
tants of slum areas. The two-pronged program strat-
egy to improve case detection in urban slums has been
to strengthen the network of facilities (public and
private) for delivering quality TB care as well as mo-
bilizing the communities to utilize the services made
available.

Objectives: To develop and implement a set of inter-
ventions for enhanced case detection (active and pas-
sive) in urban slums.

Method: Through a consultative process the inter-
vention was designed for enhanced case detection in
urban slums. The implementation of the intervention
in selected sites was through public-private partner-
ship. In the urban slum areas, groups of ‘advocates’
were identified and enabled for identifying and refer-
ring TB ‘suspects’ to the nearest health facility. The
advocates included mainly the lady health workers
and school-teachers. The routine facility data has
been used to monitor the case finding and holding at
the respective facilities.

Result: Early implementation experiences indicate
feasibility as well as effectiveness of enhancing case
detection in urban slums through enabled advocates.
Conclusion: The approach is being further refined
for scaling-up in other parts of the country.

Improving diagnosis of TB in HIV-infected
persons: evidence from a large study
in South East Asia

K P Cain. Division of Tuberculosis Elimination, Centers for
Disease Control and Prevention, Atlanta, Georgia, USA

Background: Routine screening for TB disease is rec-
ommended for all people with HIV to facilitate early
TB diagnosis and safe initiation of antiretroviral ther-
apy (ART) and isoniazid preventive therapy (IPT). No
internationally-accepted, evidence-based guideline cur-
rently addresses how to do this.

Methods: We enrolled people with HIV from 8 out-
patient clinics in Cambodia, Thailand, and Vietnam.
Patients were enrolled regardless of signs or symp-
toms. Enrolled patients provided three sputum, one
urine, one stool, one blood, and one lymph node as-
pirate (for patients with lymphadenopathy) specimen
for mycobacterial culture. We compared characteris-
tics of patients with TB (at least one specimen culture-
positive for Mycobacterium tuberculosis) to those of
patients without TB to derive an algorithm for TB
screening and diagnosis.

Results: TB was diagnosed in 267 (15%) of 1748 pa-
tients. The median CD4 was 242 (interquartile range,
82-396). Cough =2-3 weeks, a commonly used single
symptom for TB screening, had 22-33% sensitivity. A
combination of any cough, any fever, or night sweats
lasting =21 days in the past 4 weeks was 93% sensi-
tive and 36% specific. In patients with any of these
three symptoms, a combination of sputum smears,
chest radiography, and CD4 testing helped exclude
TB, but could only diagnose TB for the few with pos-
itive sputum smears; TB culture is required for most
of the remaining patients. This approach minimized
false negatives and diagnostic tests performed com-
pared with commonly used algorithms.

Conclusions: In persons with HIV, symptom screen-
ing based on chronic cough alone should be aban-
doned in favor of screening based on a combination
of symptoms, such as those reported here. It appears
that ART and IPT can be safely started in people who
screen negative, while most patients screening posi-
tive will require TB culture.

This work was conducted by the ID-TB-HIV Study Team.

Strategies to improve case detection among
those with limited access: a FIDELIS summary
| Rusen,! C-Y Chiang,' S Hinderaker,' L-X Zhang,2 Y Lin,2
D Enarson." TInternational Union Against Tuberculosis and

Lung Disease, Paris, France; 2International Union Against
Tuberculosis and Lung Disease, Beijing, China

Setting: Tuberculosis control activities worldwide.
Objective: To review case finding results from the
FIDELIS initiative and specific strategies employed
within FIDELIS projects.

Design: FIDELIS was a multi-project fund to increase
case detection through local and innovative initia-
tives with a focus on patients with limited access to
care. FIDELIS was supported by the Government of
Canada through the Canadian International Devel-
opment Agency and implemented by the Interna-
tional Union Against Tuberculosis and Lung Disease.
Results: Between 2003 and 2008, a total of 53 phase
I projects were initiated out of 167 proposals received
over six application rounds. The 51 phase projects
completing their activities detected a total of 273239
new smear positive (NSP) cases during their one year
of case-finding activities (average yield of 5358 NSP
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cases per project). This represented an additional
85267 NSP cases detected in 51 FIDELIS projects
(average yield of 1672 additional NSP cases per proj-
ect). Of these 51 projects, 28 implemented IEC activi-
ties, 13 implemented PPM activities, 7 implemented
innovative microscopy activities, 11 implemented
active/semi-active case finding, 20 implemented health
system strengthening and 21 projects utilized incen-
tives in their project.

Conclusions: A wide range of strategies were em-
ployed in FIDELIS projects over the five year initia-
tive. While overall case finding figures are impressive,
attribution to the FIDELIS intervention is limited by
the routine program environment where these activi-
ties took place. The small project numbers also limit
the conclusions that can be drawn with respect to in-
dividual interventions.

A framework to enhance case detection with
a focus on vulnerable populations

L Blanc. TBS/STB, World Health Organization, Geneva,
Switzerland

Background: With the expansion of the DOTS strat-
egy the target for treatment success of 85% has now
been reached globally among notified cases. How-
ever, great variations exist, and many countries re-
port treatment success rates far from the target. Fur-
thermore, a large number of TB patients (around 40%)
are still not notified and are treated with poor treat-
ment outcomes.

Aim: To identify where TB patients, and particularly
vulnerable groups, are seeking care and what the
DOTS strategy offers. To conceptualize the path of a
person who presents symptoms of TB and identify
major determinants that facilitate or restrain the diag-
nosis and treatment of TB in this person according to
quality standards.

Results: What DOTS is and what it is not. A concep-
tual framework to help countries to identify determi-
nants for improved case detection and notification,
particularly in vulnerable populations. To identify
strategies to improve early case detection.
Conclusion: The DOTS strategy remains the basic
principles for quality TB care (also described in ISTC).
What is needed is to identify bottlenecks and con-
straints that limit identification of TB in vulnarable
populations and optimal treatment. In most countries
there is a need to improve treatment and case man-
agement practices across the whole health system.

HOT TOPICS IN HIV, TB AND MDR-TB
IN HIGH HIV PREVALENCE SETTINGS

Understanding MDR and XDR in Namibia:
results of a medical epidemiological
investigation

F Mavhunga,' P M Ricks,2 R Indongo,! A Zezai,3

SV Modi,2 L A Lambert,2 T H Holtz.2 "Ministry of Health
and Social Services, Windhoek, Namibia; 2Centers for Disease
Control and Prevention, Atlanta, Georgia, USA; 3KNCV
Tuberculosis Foundation, Windhoek, Namibia

Background: Namibia’s National TB Control Pro-
gram estimates that the case load of drug-resistant
tuberculosis (DR TB) has been increasing since 2007,
with 250 to 300 cases annually. DR TB is associated
with high morbidity and mortality, especially among
HIV-infected patients. In March 2009, we conducted
the first epidemiological investigation to determine
the characteristics of multidrug-resistant tuberculosis
(MDR-TB) in Namibia.

Methods: We reviewed medical records and inter-
viewed patients with a laboratory-confirmed diag-
nosis of MDR-TB and patients who were presumed
to have drug-susceptible TB (DS TB) based on treat-
ment with first-line drugs (FLDs). Inpatients and out-
patients diagnosed between January 2007 and March
2009 at 9 regional sites were included. The standard
World Health Organization case definition of MDR-
TB was used.

Results: We enrolled 117 confirmed MDR-TB and
251 presumed DS TB patients. The two groups were
similar in terms of male sex (55%, 55%), mean age
(37 yrs, 36 yrs) and being married or living together
(28%,25%). 97% of patients with confirmed MDR-
TB had a history of previous TB treatment com-
pared to 46 % of patients with presumed DS-TB (P <
0.0001). Patients whose most recent treatment with
FLDs failed (OR = 35.2 [95%CI 10.7-113.1]) or
were transferred to a different treatment facility
(OR = 30.2 [95%CI 3.3-274.1]) were significantly
more likely to have confirmed MDR-TB. HIV-infected
patients were significantly less likely to have con-
firmed MDR-TB (OR = 0.5 [95%CI 0.3-0.8]).
Conclusions: Being previously treated for TB was
significantly associated with having confirmed MDR-
TB and appeared to be driven by treatment failure
and lack of continuity in care. HIV-infection was
negatively associated with MDR-TB, which might be
due to a higher death rate among HIV-infected pa-
tients. Strengthening basic TB control practices, such
as directly observed therapy, to ensure uninterrupted
treatment is critical to the prevention of MDR-TB.

Integrated approach to primary health care
to strengthen HIV-TB services

S Gove,' S Sirgu,' K McHarry," E Negussie,' K J Seung.2
"World Health Organization, Geneva, Switzerland; 2Harvard
Brigham and Women’s Hospital, Boston, Massachusetts, USA
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Integrated service delivery provides an opportunity
to strengthen the health system within the context of
a district network, with a systematic approach to
building the capacity of health workers to provide
comprehensive primary health care. Service integra-
tion emphasizes integration of case management and
improved communication between all levels of health
service delivery. The WHO Integrated Management
of Adolescent and Adult Illness (IMAI) focuses on
health system strengthening at three levels: by build-
ing clinical teams at the district hospital and health
centre and by strengthening community delivery of
services; by supporting strong programme manage-
ment and logistics; and by empowering patient self-
management and community involvement. The IMAI
Acute Care guideline module prepares health work-
ers to suspect TB and HIV infection, based on a syn-
dromic approach to the most common adult illnesses;
this supports improved TB case detection by assess-
ing and classifying cough or difficult breathing, un-
dernutrition, lymphadenopathy, and persistent fever
in all adults seeking care at health centre level. Tools
for chronic or long term care at primary care level in
compatible approach and format support are the
WHO IMAI-IMCI Chronic HIV Care with ART and
Prevention (which supports checking TB status on
every visit), TB-Care with TB-HIV Co-Management
guideline module and accompanying short training
course( developed jointly by WHO HIV and Stop TB
Departments), and Management of MDR-TB: A field
guide. Their common approach provides efficiencies
in both training health workers and supporting pa-
tients with several conditions at primary care level.
The Operations Manual for delivery of HIV Preven-
tion, Care and Treatment at Primary Health Centres
in High-Prevalence, Resource-Constrained Settings
provide management and logistic support for TB-
HIV at primary health centres.

The trend of resistance to anti-tuberculosis
drugs in Botswana: results from the

4th national anti-tuberculosis drug

resistance survey

J Chirenda,’ H Menzies,2 G Moalosi,” V Anisimova,34

K Radisowa,? M Bachhuber,5 E Bile,5 K Cain.2 'Botswana
Ministry of Health, National Tuberculosis Programme,
Gaborone, Botswana; 2Division of TB Elimination, Centers for
Disease Control and Prevention, Atlanta, Georgia, USA;
3Botswana Ministry of Health, National Tuberculosis Reference
Laboratory, Gaborone, Botswana; 4KNCV Tuberculosis
Foundation, The Hague, Netherlands; SBOTUSA, Centers for
Disease Control and Prevention, Gaborone, Botswana

Background: The World Health Organization (WHO)
estimates that 500 000 new cases of multidrug-resistant
tuberculosis (MDR-TB), defined as TB resistant to at
least isoniazid (INH) and rifampicin (RIF), occur
each year. In 2002, 0.8% of new TB patients in Bo-
tswana had MDR-TB, up from 0.2% and 0.5% in

1995-1996 and 1999 surveys, respectively. We con-
ducted the 4th national survey of anti-tuberculosis
drug resistance during 2007-2008 to determine cur-
rent levels of resistance and to assess trends over time.
Methods: During September 2007-May 2008, spu-
tum specimens for all new patients in Botswana with
sputum-smear positive TB and sputum specimens for
TB suspects previously treated for TB, regardless of
smear result, were referred to Botswana National TB
Reference Laboratory (NTRL). NTRL performed cul-
ture for Mycobacterium tuberculosis and drug sus-
ceptibility testing (DST) on one specimen per patient
using standard methods on solid culture media. De-
identified aliquots of specimens were also tested for
HIV using the OraQuick rapid HIV test.

Preliminary results: Of 933 new TB patients with
DST results, 84 (9.0%) had any INH resistance, 44
(4.7%) had any RIF resistance, 28 (3.0%) had any
ethambutol (EMB) resistance, and 32 (3.4%) had
MDR-TB. Of 145 patients with previous TB treat-
ment with DST results, 24 (16.6%) had any INH re-
sistance, 30 (20.7%) had any RIF resistance, 18
(12.4%) had any EMB resistance, and 19 (13.1%)
had MDR-TB. Among all enrolled in DRS, 58% were
HIV-positive by anonymous OraQuick testing of spu-
tum specimens.

Conclusions: There is an increasing trend in anti-TB
drug resistance in Botswana among 1st-line anti-
tuberculosis drugs, including more than 4-fold increase
in MDR-TB prevalence among new TB patients. HIV
prevalence among persons with TB remains high.
More routine use of DST may be needed for TB pa-
tients in Botswana. Efforts to scale up MDR-TB treat-
ment and prevention (including improved general TB
control and TB infection control) are needed.

TB, HIV AND DRUG USE IN PRISONS

Tuberculosis in drug users: a walk through
the evidence in time

L Reichman. New Jersey Medical School Global Tuberculosis
Institute, Newark, New Jersey, USA

With the increasing appreciation that Social Determi-
nants are related to incidence of Tuberculosis (TB),
attention has been appropriately directed at identifi-
cation of these social determinants and character-
ization of the roles of comorbidities. One of the first
described, aside from poverty, race, and immuno-
suppression, was drug dependence. In 1979, prior to
the HIV/AIDS epidemic, Reichman, Felton and Ed-
sall, published a little noted study in an acute care
hospital in a very high TB incidence area (Harlem,
New York City) that revealed TB prevalence was more
than six times greater in drug dependent individuals
compared to non drug dependent. This relationship
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was confirmed in other similar high risk populations
in the same area. The conclusion of the paper was
that drug dependence was a possible new risk factor
for TB and perhaps these individuals could benefit
from various directed interventions including Isonia-
zid Preventive Therapy (IPT). The reason for the ele-
vated disease rate, at the time was unclear: ‘It might
be said that drug dependency itself is not a risk factor
because the entire mode of living of the drug depen-
dent person encompasses a number of likely risk fac-
tors (alcoholism, close contact, possible drug resis-
tance). However, drug dependence is a definable label,
apart from persons who may live in a high density,
low income area and who may be unemployed or al-
coholic. Moreover the diagnosis of drug dependency
provides a possible avenue of intervention . .. This
label might provide a framework for intervention
such as targeted testing for latent TB infection, IPT or
other programs, perhaps reinforcing the character-
ization of Social Determinants as a useful tool for
TB Prevention.

Partnership of NTP and civil society in TB
control in the penal system in the Philippines

R G Vianzon. National Center for Disease Prevention and
Control, Department of Health, Manila, Philippines

Background: Philippines has reached the standards
of CDR (>70%) and TSR (>85%) but should still
reach-out to high-risk populations where TB poses a
big threat. Detainees are at risk due to poor health
conditions of their environ. NTP addressed this
through partnerships that include other Government,
local and international organizations.

Method: The Comprehensive and Unified Policy to
Control TB (CUP), an Executive Order issued by the
President was a high-level policy instrument used
for advocacy to key government partners. Those in-
charge of country’s penal system, Bureau of Jail Man-
agement and Penology and Bureau of Corrections,
were successfully engaged for the purpose. A TB-
focused NGO, Philippine TB Society, Inc. (PTSI) was
engaged for a prevalence study in selected jails.
Roundtable discussions were conducted to strengthen
their engagement. Analysis was yet to be finalized. In-
ternational bodies, WHO and ICRC, were partners
that provided technical assistance and some opera-
tional support.

Results: Above stakeholders met to define a strategy
in addressing TB in prisons. A Memorandum of Un-
derstanding (MOU) was signed that strengthened
existing TB policies with focus on detention. DOH
issued the Technical Guidelines for Implementing
DOTS Strategy in Jails and Prisons (Administrative
Order No. 2009-0003) that served as basis for re-
spective Operational Guidelines within government
partners. DOTS remained as the overarching strategy
and NTP standards provided guidance in formulat-

ing their implementing procedures. Partnerships
amongst other Government offices were facilitated
through the CUP.

Conclusion: For challenging situations like TB in
prisons both public-to-public and public-to-private
partnerships strongly support the NTP on aspects of
policy development and conduct of operational re-
searches. Their engagement is initiated by NTP as
early as the inception phase and is sustained through-
out, to obtain the desired outputs.

Poverty and TB-HIV in prisons and community
response: the case of South Africa

S Charalambous,! L Telisinghe, 2 T Puso,' J Lethoba,’

P Hippner,' A Grant,” G Churchyard."23 The Aurum
Institute, Johannesburg, 2CAPRISA, University of KwaZulu-
Natal, Durban, South Africa; 3London School of Hygiene and
Tropical Medicine, London, UK

Introduction: Correctional facilities are believed to
have higher TB and HIV prevalence compared to the
general populations. Provision of HIV-TB manage-
ment services and antiretrovirals within these envi-
ronments is difficult to implement. We describe the
process of facility preparation and the results of im-
plementation of antiretroviral delivery within three
prisons in South Africa.

Intervention: A public-private partnership was formed
in October 2006. Clinic equipment, health personnel
and training were provided by Aurum Institute funded
through PEPFAR. The first site was accredited for an-
tiretroviral therapy provision by the South African
Department of Health in March 2007. A further two
clinics have been accredited by July 2009. A TB-HIV
integration project, which included TB education and
TB screening on enrollment to the prison, was com-
menced in 2008. Education activities included provi-
sion of education material, TB training academies for
peer educators and TB talks to offenders.

Results and lessons learnt: By July 2009, two clinics
had enrolled 984 offenders on the HIV programme
and 503 patients were started on antiretroviral drugs.
452 (90%) have remained in care. A highly successful
TB campaign was run in June 2009 which culminated
with over 3500 offenders participating in a TB screen-
ing project launch. The highly structured and disci-
plined environment of the correctional services al-
lowed for a rapid implementation of the programme.
Difficulties encountered were procurement of drugs
(lack of clarity on responsibility), delivery of equip-
ment and installation of data management systems
(security issues) and appointment of staff (security
concerns).

Conclusions: Establishing HIV and TB services within
a correctional centre environment is feasible and ac-
ceptable. Programmes targeted at TB prevention and
TB-HIV integration proved to be very popular and
are well suited to this environment.
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Access to HIV and TB services for drug users
in prison settings
F Hariga. UNODC, HIV Unit, Vienna, Austria

Injecting drug users in prisons: Myths and realities
Each year, more than 30 million people enter prison
and most of them eventually return to their commu-
nity. HIV prevalence in prisons always higher than in
the general population. In regions of the world were
injecting drug use is prevalent, HIV prevalence in
prisons can be up to 50 times higher than in the com-
munity. Injecting drug users can represent up to 80%
of the prison population. Ongoing injecting drug
use involving the sharing of injecting materials, as
well as unprotected sex among prisoners, makes pris-
ons high-risk places for the spread of HIV among in-
mates. Much higher levels of active TB disease, up to
100 times more, are reported in prisoner populations
compared to the general population. There is an esti-
mate 16 million injecting drug users (IDU) in the
world. Who are responsible for 30% of the HIV in-
fections outside Africa. The incarceration of the IDU
is particularly high and many IDUs will go to prison
at least once in their life, often several times. HIV
prevalence among IDU range from 1-2% up to 80%.
TB may is a particular problem for some people us-
ing drugs in prisons because: 1) before entering pris-
ons due to the social and material conditions in which
they live they and risk behaviours, they are at higher
risk for both HIV and TB ; 2) because of co-infection
of TB and HIV; 3) because of the prison environment
including overcrowding, poor living conditions and
low access to health care. (Injecting) drug users are
often denied access treatment for HIV and/or for tu-
berculosis because of 1) legal environment; 2) ig-
norance and misconception; The treatment of drug
users for TB is a right, is a public health problem con-
cerning the entire society, and is effective despite the
possible challenges such as co-morbidities (e.g. HIV,
viral hepatitis, alcohol dependence, mental illness),
drug interactions (in case of injecting drug users) and
continuity of care.

Guidelines and advocacy, linking HIV-TB,
prisons, drug use and poverty reduction

A Reid. UNAIDS, Geneva, Switzerland

This presentation will review the links between TB-
HIV prisons, drug use and poverty and explore the
advocacy and policy opportunities to jointly address
these interlinked problems through an integrated part-
nership approach.

CONTRIBUTION OF MICROBIOLOGY TO
THE THERAPEUTIC MANAGEMENT
OF TUBERCULOSIS

Contribution of microbiology to the
therapeutic management of tuberculosis

in Rwanda

A Umubyeyi Nyaruhirira,’23 M Struelens,* A Dediste,>
F Portaels,” PNILT TB Program.6 'Mycobacteriology Unit,
Institute of Tropical Medicine, Antwerpen, Belgium; 2Faculté
des Sciences, Universite Nationale du Rwanda, Butare,
3International Centers of AIDS Treatment and Program, Kigali,
Rwanda; 4Department of Microbiology, Erasme Hospital,
Brussels, SDepartment of Microbiology, St Pierre Hospital,
Brussels, Belgium; 6Programme National Integre de Lutte
Contre la Lepre et la Tuberculose, Kigali, Rwanda

In Rwanda, no national survey on the prevalence of
resistance to antituberculosis drug or any study on
the molecular epidemiologic typing of Mycobacte-
rium tuberculosis strains had been undertaken prior
to this work. In this research, two prospective investi-
gations were carried out on the profiles of resistance
to antituberculosis drugs in Rwanda: the first in-
volved sampling from four provinces in Rwanda and
the second by a representative sampling at national
level according to the [IUATLD/WHO standards. In
total, 644 and 701 isolates of Mycobacterium tuber-
culosis were respectively isolated, identified and tested
for their sensitivity to antituberculosis drug by the
traditional bacteriological methods. At national level,
acquired multidrug resistance appeared to be signifi-
cantly higher than primary resistance (9.4% vs 3.9%).
These high rates of resistance to first line antitubercu-
losis drugs underline the need for improving the cam-
paign for the fight against TB in Rwanda. The study
conducted at national level also permitted the determi-
nation of the frequency of resistance to fluoroquino-
lones, antibiotics which are reserved for the treatment
of TB due to multidrug resistant bacilli (MDR-TB).
Our results show a low rate of resistance to ofloxacin
(0.6%). Using molecular markers [spoligotyping and
MIRU-VNTR (Mycobacterial Interspersed Repeti-
tive Units-Variable Number of Tandem Repeats)], we
could document nosocomial transmission of multi-
resistant TB within patients being followed up in
healthcare institutions in Rwanda. In a cohort of 710
tuberculosis patients followed-up during a period of
3 years the use of these techniques allowed us to de-
termine that, in the event of treatment failure, recur-
rent TB episodes were more frequently ascribable to
reactivation or chronicity of an initial infection rather
than to reinfection with new TB strains.
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Different uses of MODS in medically
underserved populations in Peru

D A J Moore."2 'Imperial College, London, UK; 2Universidad
Peruana Cayetano Heredia, Lima, Peru

The simple availability within a national tuberculosis
control programme (NTP) of any of the new genera-
tion of rapid, highly sensitive diagnostic tests for TB
detection and drug susceptibility testing (DST) is of
itself an insufficient condition for improved clinical
care. The pathway to enhanced treatment outcomes
and epidemiological impact is also dependent upon:

1 effective laboratory quality assurance—the health-
care system must utilise the test appropriately and
the test must deliver reliable results;

2 laboratory capacity—the limits of logistical, man-
power, spatial and financial capacity must be
recognised and optimally exploited;

3 appropriate utilisation by healthcare workers—the
right samples must be taken from the right patients
and handled correctly;

4 the population must access testing at point of
delivery—patients need knowledge of test avail-
ability and access to sample collection sites.

The MODS assay is a non-proprietary liquid cul-
ture and direct DST assay which delivers sensitive
and reliable detection of TB and MDR-TB from spu-
tum samples in a median time of 1 week for less than
$3. Even at this low unit cost however, it would cur-
rently be unfeasible to offer MODS testing (or indeed
any other currently available new diagnostic) to every
TB suspect in Peru (1.5 million tested p.a.) for reasons
of laboratory capacity and total cost. In operational
research within the Peruvian NTP we are evaluating
the cost-effectiveness and epidemiological impact of
four different MODS implementation strategies with
the aim of guiding policy for future scale-up. The
implementation process (including the four necessary
conditions outlined above) and the strategies currently
being tested in Peru will be described, and available
preliminary data will be presented.

The development of an efficient AFB
microscopy network: the Pakistan experience
S Tahseen,’2 N A Baloch,2 S K Shah,2 J Hayat," M A Khan.!

National Reference Laboratory for Tuberculosis, Islamabad,
2National Tuberculosis Control Programme, Islamabad, Pakistan

Setting: National TB Control Programme (NTP) Pak-
istan revived in 2001 and DOTS strategy launched
expanded to reach 100% coverage by 2005 using AFB
smear microscopy as a basic diagnostic and treatment
follow-up tool. Microscopy Centers increased from
less than 50 to over 900 within this period without
addressing most of the existing gaps in laboratories.
Ensuring efficient microscopy services posed a chal-
lenge as concept of quality-assured diagnosis, tier
structure of laboratory network and supervisors did
not exist in public health system.

Objective: To establish an efficient quality-assured
AFB microscopy network.

Design: To improve efficiency of microscopy services,
district health systems was reviewed, human resource
development reinforced, intermediate laboratories
and supervisors assigned at district level, baseline
need assessment conducted, gaps filled, and tools for
regular laboratory data collection applied. Guideline
for quality assured diagnosis drafted and EQA model
piloted. A system for blinded rechecking was imple-
mented in 312 centers (2006) and gradually expanded
in phases to cover 940 centers (2009). Indicators for
microscopy performance and case finding were mon-
itored regularly to assess improvement in the labora-
tory quality and its impact on case notification.
Results: With the onset of EQA activities in 2006,
improvement in laboratory indicators including pro-
portion of positive suspect and follow up was evi-
dent. Parallel with improvement in laboratory ser-
vices significant increase in case detection of smear
positive cases (37% in 2005 to 74% in 2008) as well
as gradual improvement in proportion of smear posi-
tive case (41 to 48%) was reported.

Conclusion: Allocation of adequate financial re-
sources, strengthened physical and functional ca-
pacity of the microscopy laboratory network of
NTP contributed to a great extent in sharp increase
in case-detection within a short period of time
with enhanced quality of diagnosis and treatment
follow-up.
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Comparison of rapid phenotypic methods

of TB drug susceptibility testing

F Bwanga,'23 S Hoffner,23 M Haile,23 M Joloba.!
"Department of Medical Microbiology, School of Biomedical
Sciences, Makerere University, Kampala, Uganda; 2Department
of Bacteriology, Swedish Institute for Infectious Diseases
Control, Solna, 3Department of Microbiology, Tumour and Cell
Biology, Karolinska Institute, Stockholm, Sweden

Introduction: Susceptibility testing of Mycobacterium
tuberculosis with the conventional indirect methods
is too slow to influence patient management in case
of multi drug resistant tuberculosis (MDR-TB). Di-
rect tests that involve inoculation of drug containing
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media with smear positive samples offer an opportu-
nity for rapid susceptibility results.

Objective: To compare the sensitivity, specificity and
time to results of four direct phenotypic susceptibil-
ity tests for MDR-TB. The tests included—Nitrate
Reductase Assay (NRA), Microscopic Observation
Drug Susceptibility (MODS), Manual mycobacterium
growth indicator tube, and the 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT).
Design: A meta-analysis of fourteen direct suscepti-
bility study reports: NRA—4, MODS—6, manual
MGIT—2, and MTT—2 was performed. The Meta-
Disc software was used for data analysis.

Results: Rifampicin. Sensitivity and specificity for de-
tection of resistance was 99% and 100% for NRA,
96% and 96% for MODS, 91 and 94% for manual
MGIT, and 93 and 100% for MTT, respectively. Iso-
niazid. Sensitivity and specificity was 94% and 100%
for NRA, 92% and 96% for MODS, and 100% and
97% for manual MGIT, respectively. Isoniazid was
not studied with the direct MTT. The mean time to
100% of DST results was 15 days for the manual
MGIT, 21 days for MTT, 23 days for MODS tests,
and 28 days for NRA.

Conclusions: Direct susceptibility testing with the
NRA and MODS tests was highly sensitive and spe-
cific, and allows rapid detection of MDR-TB.

IMPLEMENTING AND EVALUATING
BEST PRACTICE FOR PATIENT CARE
IN LOW-INCOME COUNTRIES

Assessing the quality of care from a patient’s
perspective

F Salaniponi, H Kanyerere, T Nyirenda, A Harries. KNCV
Tuberculosis Foundation, Nairobi, Kenya

Introduction:

e Quality of care as seen through the eyes of the pa-
tient hinges on concepts based on patient satisfac-
tion, value expectation, patient empowerment and
promotion of patient perspective.

e Quality of care as seen through the eyes of the pa-
tient for tuberculosis consists of two questions:-

e One aims at measuring the performance of ser-
vices delivered in TB facilities from the perspective
of patients, the other rates the importance of qual-
ity dimensions of TB services. The combination of
the two gives a quality impact of the performance
as seen through the eyes of the patient.

Setting: 6 outpatient departments (OPD) of 3 hospi-

tals and 2 health centers in Lilongwe.

Objective: To assess the existing health worker prac-

tice in providing care to patients with respiratory

symptoms in the OPD.

Methods: Between 1 and 31 July 2002 exit interviews

were conducted with patients from OPD consulta-
tion rooms and possessing a prescription for respira-
tory diseases. Verbal confirmation of the patients’
complaints was done, patients’ OPD notes were re-
viewed and a questionnaire was completed. Data was
collected for patients aged 5 and above.

Results: 3001 patients with median age of 27 years
were enrolled in the study. 1203 (40%) were male.
80% had made several visits to the OPD with the
same symptom. In some cases verbal reports of main
symptoms did not match with those recorded on
OPD notes. 511 (17%) patients reported that a clini-
cian listened to their chest. Antibiotics were pre-
scribed to 2501 (83.3%) patients for various respira-
tory complaints. Similarly analgesics were prescribed
to 2671 (89%) patients. Steroids were prescribed to
185 (6.2%) patients. Only 56 (2%) patients were re-
ferred to another level of care.

Conclusion: Management of patients with respira-
tory symptoms in Lilongwe is characterized by in-
creased usage of antibiotics, analgesics and inability
of health workers to examine the patients chests. Re-
ferral to other care facilities is also uncommon.

Electronic and paper-based tools for the
implementation of best practice for
patient care

V Williams. TB Project, ICN, Geneva, Switzerland

While there have been many improvements in TB
control, there remains an urgent need to increase
case detection and address the ongoing emergence
of drug resistance. A better understanding and im-
plementation of patient-centred care will make a sig-
nificant contribution to the effort to control TB. An
essential step towards a global approach to imple-
menting patient-centred care was taken with the pub-
lication of ‘Best Practice for the Care of Patients with
Tuberculosis—a Guide for Low-Income Countries’
published by the Union in 2007. Contributors to the
guide defined best practice for patient care, from
diagnosis to the end of treatment, in the context of
the StopTB Strategy and in settings with a high bur-
den of TB. The guide is designed to be used as a basis
for developing practice and improving care by setting
quality standards and using clinical audit to evaluate
changes. It allows health care workers to assess their
situation and practice, identify areas which need at-
tention, plan and make the relevant changes and
evaluate the outcome. The tools which have been de-
veloped subsequently enable health care workers to
take the necessary practical steps to implement best
practice as described in the guide and evaluate the
impact this has on the care patients receive as well as
on TB control efforts as a whole. The tools have been
developed and tested in a variety of settings including
international workshops and country-level training
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courses. They are routinely used as part of the ICN
TB/MDR-TB project in the training of nurse trainers
and, in this context, have led to a variety of service
improvements which will be presented.

Using a best practice approach to roll out
the MDR-TB programme in the Philippines

N R Mira, M | Quelapio, L E Macalintal, T E Tupasi. Tropical
Disease Foundation, Inc., Makati City, Philippines

Setting: In Metro Manila (MM), Philippines, patients

with multi drug-resistant tuberculosis (MDR-TB) are

managed by three public and two public Treatment

Centers (TCs), facilities that offer comprehensive

management.

Objectives:

e To assess patients’ basic knowledge on TB/MDR-
TB during their initial visit in MDR-TB TCs.

e To determine the effectiveness of the provision of
information to patients by measuring changes in
basic knowledge on TB/MDR-TB.

Method: Prior to performing routine screening for

drug-resistant TB, the TC staff will administer a com-

pletion type of pre-test about TB/MDR-TB to the pa-
tient. The screening procedure which includes the
provision of information about MDR-TB using a flip
chart will then be performed. A post-test similar to
the pre-test will be administered. The results of both
tests will be used to determine patients’ level of knowl-
edge on the nature, diagnosis and treatment of TB
and MDR-TB before and after the provision of infor-
mation. Patients’ companions, if present, will also be
included in the study as respondents to the same pre-
and post-tests. The pilot phase of this project will be
done at a selected TC in MM for at least 2 months.

Other TCs in MM will be included thereafter in a

phased manner. Data collected during the pilot phase

will be analyzed by the end of 2009.

The Best Practice Guide as a basis for training
at a college of nursing in Siberia

T Fedotkina. Tomsk Regional TB Dispensary, Tomsk, Russian
Federation

All over the world, nurses have to deal with TB pa-
tients in their everyday work. The Best Practice Guide
is used in Tomsk region to train students at the Tomsk
College of Nursing in the basics of TB control. Since
the Guide is more of a practical tool, our students do
not simply learn general facts about TB. They learn
how a TB nurse should deliver professional care to TB
patients. The students are taught how to implement
the best practice standards in the field of TB care, i.e.,
how to organise standardised patient-centered care
taking into account the unique circumstances of each
patient. They are taught how to maximise the pa-
tient’s ability to adhere to treatment by identifying an
appropriate treatment unit, offering convenient times

for follow-up visits, providing social support when

needed. Our students learn to understand the impor-

tance of psychological support to patients and their

families: they are taught to create a welcoming envi-

ronment, address the patient’s fears about TB, build

trust and treat the patient with respect, show con-

cern, answer questions and provide information in a

professional manner. Thanks to the implementation

of the best practices TB patients complete their treat-

ment, do not feel stigmatized by the disease, their

families are actively involved in the care and they re-

main sensitive to TB drugs.

Conclusions:

1 Our students learn the importance of a nurse in
TB care.

2 Patients’ ability to adhere
maximised.

3 Higher levels of treatment adherence help to pre-
vent the spread of drug resistant TB.

4 The implementation of the Guide improves TB
control programmes.

to treatment is

MEASURING TB BURDEN AND
ASSESSING IMPACT OF CONTROL

Overview on the progress of the Global Task
Force on TB Measurement

J F Broekmans. Johns Hopkins University Bloomberg School
of Public Health, Baltimore, Maryland, USA

The main objective of WHO’s Global Task Force on
TB Impact Measurement is to systematically address
global and national impact measurement issues to
obtain, by 20135, the evidence base to inform the Stop
TB Partnership on the attainment of the TB-related
MDG?’s. The Task Force developed a three-pronged
approach, consisting of 1) an innovative approach to
strengthen national TB surveillance systems through
(self-) certification, 2) TB disease prevalence surveys
in at least 21 selected high prevalence countries and
3) a systematic review and regular update of existing
estimates of TB incidence, prevalence and mortality.
The presentation will review the rationale of the Task
Force’s approach and will provide the audience with
an update on the current status of work in each area.

Progress in the global implementation of
prevalence surveys and lessons learned

| Onozaki. Stop TB Department, World Health Organization,
Geneva, Switzerland

The TB disease prevalence survey sub-group of the
WHO Global Task Force of TB Impact Measurement
was established in December, 2007. After the assess-
ments of several factors such as countries’ TB epide-
miological situations, quality of surveillance, needs



Symposium abstracts, Saturday, 5 December  S9

and presence of previous studies, 21 countries were
originally designated as global focus countries to carry
out TB prevalence surveys twice by 2015 or around.
Since then, the task force members have been working
with countries to provide technical guidance through
training workshops, documents review, country visits
and distant communications. As of August 2009, the
task force is working with 23 countries. Philippines
(2007), Vietnam (2007) and Bangladesh (2008-2009)
have completed a national survey, and it launched in
Myanmar in June 2009. Although experiences began
to be accumulated from Asian countries, no national
scale survey was carried out in African countries ex-
cept one in Eritrea (20035) in this 30 years. However,
among 16 countries that are preparing to implement
a national survey in two years, 12 are African coun-
tries, and sub-national surveys were carried out re-
cently in Kenya, South Africa and Zambia by research
projects. Lessons from recent surveys and survey
preparations will be discussed to identify and solve
technical and managerial bottlenecks.

Predicting the course of MDR and XDR
epidemics

C Dye, B G Williams. World Health Organization, Geneva,
Switzerland

The growing number of reports of antibiotic resis-
tance worldwide has led to fears that some lethal hu-
man pathogens, such as Mycobacterium tuberculosis,
will soon become untreatable. Here we argue that,
while this is possible, it is not inevitable. The World
Health Organization has recently reported more cases
of multidrug resistant TB than ever before, but epide-
miological analysis shows that the spread of MDR-
TB can be reversed by good treatment practices, and
that MDR-TB can be set on a path—albeit a slow
path—to elimination. A positive and rapid response
to the April 2009 ‘Call for Action’ on tuberculosis
control and patient care, already supported in princi-
ple by health ministers of the most-affected countries,
could turn the tide against drug resistant TB.

THE COLLIDING EPIDEMICS OF
TOBACCO SMOKING, TUBERCULOSIS,
HIV AND COPD

Colliding epidemics of TB, smoking, HIV and
COPD: an overview
R N van Zyl-Smit. Lung Infection and Immunity Unit, Division

of Pulmonology and UCT Lung Institute, Department of
Medicine, University of Cape Town, Cape Town, South Africa

In many developing countries, tuberculosis (TB), HIV,
tobacco smoking, and COPD are ever-increasing epi-
demics. Although the link between TB and HIV is

well established, less well recognised is the important
link between tobacco smoking and TB. This associa-
tion is of substantial relevance to public health as
well as disease outcomes in individuals with tubercu-
losis. It is now also clear that TB, like tobacco smoke,
is an important risk factor for COPD, which increases
susceptibility to respiratory tract infections in devel-
oping countries. Tobacco smoking, a modifiable risk
factor, is also associated with worse outcomes in
HIV-associated opportunistic infections, of which TB
is the commonest in developing countries. Further-
more, the under recognised effects of environmental
and indoor air pollution contribute significantly to
both COPD and potentially the risk of TB. There is
thus a four way interaction between TB, HIV, tobacco
smoking and COPD deleteriously affecting lung
health in a significant proportion of the world’s pop-
ulation. These interactions deserve urgent attention
and have major implications for policy recommenda-
tions and co-ordinated public health planning in the
developing world. Further work is required to assess
the impact of current strategies, such as smoking ces-
sation, upon these interactions and the relative con-
tributions of other interventions that address the en-
vironmental and host factors involved. Specifically,
further mechanistic and epidemiological studies, are
required to clarify the role of tobacco smoke on the
progress of TB and HIV infections and their com-
bined effects on the lung.

Smoking cessation interventions in
resource-poor settings: what can we achieve?

D Enarson. Scientific Activities, International Union Against
Tuberculosis and Lung Disease, Paris, France

While tobacco prevention comprises a comprehen-
sive approach with broad engagement at political, so-
cial and personal level, in the end, there must be some
provision for helping those who wish to stop smok-
ing to do so. Among all groups of smokers, there is a
subset that is prepared and wishes to stop smoking.
What can we do for them in resource-poor settings?
The Union, coordinated by Dr Karen Slama and her
colleagues in Khartoum, has demonstrated the feasi-
bility of brief advice to assist tuberculosis patients to
stop smoking during the time that they are under
treatment. This approach has been further extended
as part of a comprehensive approach for lung health
to other sites in Sudan, in Cotonou, Benin and in An-
hui, China. In all locations, this intervention has been
demonstrated to be feasible within the existing health
services. The key to this success has been the fact that
it is simple and does not depend on any form of ex-
ternal support, including the supply of nicotine re-
placement therapy, an addition that could make the
intervention less sustainable. Tuberculosis patients
have been demonstrated to be particularly susceptible
to brief advice. However, tuberculosis patients are a
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relatively small proportion of all those who seek care
at health facilities. This intervention needs to be ex-
tended progressively to other vulnerable groups (for
example, the families of asthma patients and of chil-
dren with acute respiratory illness) and subsequently
throughout the whole health system, if the interven-
tion is to achieve everything that it should be able to
do. At the same time, key health care workers must
be engaged in broader tobacco prevention activities
such as smoke-free institutions, advocating for poli-
cies to promote tobacco prevention and health edu-
cation to the general community.

COPD in resource-poor settings: epidemiology
and impact of infectious diseases

P Davies. Liverpool Heart and Chest Hospital, Liverpool, UK

COPD has become a blanket term for lung disease
characterised by airway narrowing resulting in chronic
breathlessness. In practice it probably has a number
or aetiologies of which the most important globally is
tobacco smoke. The diagnosis is based on the history
and simple lung function testing of which the most
important is FEV; (forced expiratory volume in one
second). The condition is relatively irreversible. In
this sense it can be differentiated from asthma which
may be reversible either spontaneously, by removing
the causative agent, with appropriate therapy or a
combination of these factors. Clinical studies of acute
exacerbations of COPD are difficult because of the
varied nature of COPD. Symptoms can vary sponta-
neously, and there are difficulties in defining clinical
response both in the short and long term. The role of
bacterial infection, and thus use of antibiotics, in
COPD is controversial. The available evidence shows
that bacterial infection has a significant role in acute
exacerbations, but its role in disease progression is
less certain. Data from resource-poor settings is rela-
tively limited in comparison from richer parts of the
world. However, it is likely that the impact of lung in-
fections will have a similar outcome in terms of lung
damage whether the patient is in a poor or rich set-
ting. Tuberculosis is the commonest chronic lung con-
dition afflicting resource poor settings. The patho-
physiology leading to air-flow obstruction in TB is
multifactor. Endobronchial involvement may result
in local or generalised bronchial obstruction, fibrosis
and increased airway resistance. Parenchymal lung
destruction may also result in airway collapse with
air trapping. There may also be a reduction of perfu-
sion due to vascular damage resulting in decreased
gas exchange.

References
Chakrabarti B, et al. Int ] COPD 2007; 2: 263-272.
Wilson R. Chest 1998; 113: 242s-248s.

Coordinating TB and smoking interventions

P Gupta, M Pednekar. Healis—Sekhsaria Institute for Public
Health, Navi Mumbai, Maharashtra, India

Smoking particularly, bidi smoking shows a strong
association with occurrence of tuberculosis as well as
death from tuberculosis. In a large cross-sectional
survey, the risk of self reported tuberculosis was 3.77
(95%CI 2.93-4.85) among smokers. In the subset of
bidi smokers, the risk was even higher—4.18 (95%CI
3.01-5.80) with a strong dose response relationship.
In a 5-year follow-up of a large cohort the RR for tu-
berculosis deaths any smoker was 2.12 (95%CI 1.70-
2.66). The risk was again higher in bidi smoking—
2.60 (95%CI 2.02-3.33) with a strong dose response
relationship. Similar results were reported from sev-
eral case-control studies in India including a large na-
tionally representative one. In a study of a cohort of
treated tuberculosis patients in Brazil, smoking was
strongly associated with relapse (OR 2.53, 95%CI
1.23-5.21). There is an urgent need for a strong em-
phasis on smoking cessation in tuberculosis control
programmes.

IMPROVING THE DIAGNOSIS
OF CHILDHOOD TUBERCULOSIS
IN RESOURCE-LIMITED SETTINGS

Use of IGRAs to diagnose active and latent
tuberculosis in children: ready for use

in resource-limited settings?

T Connell. Department of Paediatrics, University of
Melbourne, Melbourne; Department of General Medicine,
Royal Children’s Hospital Melbourne, Melbourne; and
Murdoch Children’s Research Institute, Melbourne,

VIC, Australia

The diagnosis of tuberculosis (TB) in children remains
particularly challenging. Recently, interferon-gamma
(IFN-v) release assays (IGRA) based on the T-cell
responses to defined Mycobacterium tuberculosis-
specific antigens have been developed and are com-
mercially available (QuantiFERON-TB Gold (QFT-
G), QuantiFERON-TB Gold In Tube (QFT-GIT) and
T-SPOT.TB). Each test measures IFN-y released from
M. tuberculosis-specific T-cells but uses a different
combination of antigens and detection methods. A
considerable body of evidence supports the use of an
IGRA for improved detection of TB in adults, but
data in children are less convincing. The number of
studies that have assessed the role and performance
of IGRA in children remains relatively small. Fur-
thermore, data on the use of an IGRA for the diag-
nosis of TB in HIV-infected children are even more
limited. In contrast to adults, children frequently have
discordant results between the tuberculin skin test
(TST) and IGRA. The sensitivity of IGRA in children
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has been questioned and the performance of the as-
says appears compromised in young children. Current
versions of the tests are unable to clearly discriminate
between individuals with latent TB infection or ac-
tive TB disease questioning applicability to resource-
limited highly TB endemic settings. The cost and lab-
oratory requirements are also not insignificant and
have limited the widespread routine use of the assays
in resource-poor countries. The latest data regarding
the use of an IGRA for the detection of TB in chil-
dren will be reviewed, the specific challenges of ap-
plying the tests to resource poor settings discussed and
an insight into the future of immunoassays provided.

Evaluating childhood contacts of drug-resistant
tuberculosis cases and the diagnosis of
drug-resistant tuberculosis in children:
improved culture techniques and the

promise of MODS

L Grandjean,'2 D A J Moore.23 'Department of Paediatric
Infectious Diseases, St. Mary’s Campus, Imperial College,
London, UK; 2Universidad Peruana Cayetano Heredia, Lima,
Peru; 3Department of Infectious Diseases and Immunity,
Hammersmith Campus, Imperial College, London, UK

Isoniazid prevents the development of tuberculosis
disease in contacts of drug sensitive tuberculosis index
patients within the household. However isoniazid is
ineffective in treating multidrug-resistant tuberculosis
(MDR-TB). The World Health Organization recom-
mends that childhood contacts of multi-drug resistant
tuberculosis patients should receive close clinical fol-
low up for 2 years. This talk will discuss ongoing re-
search that aims to establish the relative incidence of
drug susceptible/drug-resistant disease among house-
hold contacts of MDR-TB and thus the role of first-
or second-line chemoprophylaxis in household con-
tacts of MDR-TB. Predicting concordance of the drug
susceptibility profile of the index and contacts will al-
low chemoprophylaxis to be targeted to contacts in
whom it is likely to be effective. Diagnosis of tuber-
culosis in children remains challenging. Novel diag-
nostic strategies are emerging that may help to diag-
nose children with tuberculosis disease more quickly
and more accurately. Novel diagnostic strategies will
be discussed including the Microscopic Observed Drug
Susceptibility (MODS) assay.

ADVANCES IN DIAGNOSTIC TESTS
FOR TUBERCULOSIS

Overview of the TB diagnostics pipeline

R O’Brien. FIND (Foundation for Innovative New Diagnostics),
Geneva, Switzerland

The value chain, or pipeline, for new tuberculosis di-
agnostic tests begins with discovery research to iden-

tify mycobacterial products that might be used for
direct detection assays and assessment of host im-
mune response to mycobacterial infection. Promising
compounds then enter early development leading to
proof of concept and feasibility studies. Tests that ap-
pear to be feasible are then rigorously evaluated in
laboratory-based studies with test performance (sen-
sitivity, specificity and accuracy) compared to an
accepted reference standard. Those that meet pre-
determined performance characteristics are next dem-
onstrated in large-scale programmatic studies intended
to assess implementation feasibility, patient and
public-health impact, and cost-effectiveness. For tests
that perform well and have a demonstrated advan-
tage over established TB diagnostics, WHO has es-
tablished a process for independent expert review
and issuance of guidance on the appropriate use of
the tests. Following WHO approval, successful new
tests are introduced into program settings aimed at
global scale-up. Examples of diagnostic tests that
have come through this process include automated
liquid culture and phenotypic drug-susceptibility test-
ing (DST) systems and molecular line-probe assays for
detection of multidrug-resistant tuberculosis. Rapid,
non-commercial culture and DST assays, e.g., MODS,
are now undergoing WHO review. Each of these tests
require significant laboratory infrastructure and are
not suitable for decentralization to lower levels of the
health service. However, promising new tests, such as
LED fluorescent microscopy and easy to perform mo-
lecular tests for case detection and MDR-TB screen-
ing are entering demonstration and are expected to
be endorsed by WHO in the near future. Much work
is now being devoted to the development of a true
point-of-care test that requires virtually no infrastruc-
ture or training and will have the greatest impact on
tuberculosis control.

Line probe assays for the rapid diagnosis of
MDR-TB: practical issues for implementation
A Hillemann. Hain Lifescience GmbH, Nehren, Germany

Setting: TB laboratories need to have fast and reli-
able methods to detect MDR tuberculosis.

Objective: To establish a line probe assay for the
rapid detection of MDR-TB.

Design: Survey of buildings and lab sites. Determina-
tion of necessary changes for room separation and
work flow. Hands on training for technicians and
laboratory staff.

Results: After 3 days of necessary theoretical and
technical training the laboratory can perform line
probe assays by themselves. A recent meta analysis of
Ling et al. (Eur Respir J 2008; 32: 1165-1174) for
line probe assays showed a sensitivity for rifampin
and isoniazid of 98.1% and 84.3%, respectively. The
specificity was 98.7% and 99.5%, respectively.
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Conclusions: Implementation of molecular techniques
in several laboratories is possible even with little or
no molecular background of the staff. Work flow and
room separations are easy to obtain with support
from the lab administration. Besides the introduction
of molecular techniques the improvement of existing
facilities like BSCs, air flow or questions of mainte-
nance are discussed.

Progress on simplified NAATs for TB
case detection

T Shinnick. Centers for Disease Control and Prevention,
Atlanta, Georgia, USA

Nucleic acid amplification tests (NAAT) for the de-
tection and identification of M. tuberculosis complex
bacteria in clinical specimens have high specificity and
positive predictive value, but modest and variable
sensitivity, for the laboratory confirmation of TB.
Performance is more reliable with AFB-smear posi-
tive respiratory specimens and more variable with
AFB-smear-negative and non-respiratory specimens.
For example, one meta-analysis found that the pooled
sensitivity of the commercially available NAATs was
0.85 (range 0.36-1.00) and the pooled specificity was
0.97 (range 0.54-1.00) for detection of M. tubercu-
losis complex bacteria in respiratory specimens. Al-
though reliable and specific, the commercially avail-
able NAATSs have drawbacks such as complexity, cost,
amount of hands-on time required, and susceptibility
to end-product contamination. An ideal test would
be affordable, have a turnaround time of <2 hours;
be automatable; require minimal specimen process-
ing; employ a closed system to minimize end-product
contamination concerns; include internal controls for
inhibitors and test performance; and have a lower
limit of detection; and increased clinical sensitivity
for detecting active TB than currently available tests.
Progress is being made towards achieving the ideal
test. A loop-mediated isothermal amplification assay
(MTB-LAMP, Eiken Chemical) has been developed
that can generate results within 30 minutes using a
closed system. However, this assay requires some-
what complex specimen processing steps, which will
need to be simplified to meet the desired require-
ments. An automated PCR-based system has been de-
veloped by Cepheid that detects and identifies M. tu-
berculosis bacteria and assays rifampin resistance.
This closed system has many of the aspects of the
ideal test including biosafety, minimal hands-on time,
minimal specimen processing, rapid turnaround times.
The system is entering clinical trials.

Point-of-care tests for TB: how close are we?

J Belisle. Department of Microbiology, Immunology
and Pathology, Colorado State University, Fort Collins,
Colorado, USA

Effective and rapid diagnosis of tuberculosis is critical
for the overall control of this disease and to ensuring
proper treatment of individual patients. However, a
universally applied rapid point-of-care diagnostic that
is based on modern technologies has not emerged.
Thus, physical evaluation of patients along with med-
ical history, including contact to other tuberculosis
patients, is still the most widely used point-of-care
diagnostic for tuberculosis. This presentation will ad-
dress the current point-of-care diagnostic platforms
applied to infectious diseases, the current status of
point-of-care diagnostics being developed for tuber-
culosis, limitations to the application of selected tech-
nologies, and the development of new approaches
that could potentially overcome these limitations.
Additionally, the variability in disease state among
tuberculosis patients will be addressed and whether a
single diagnostic test for all forms of tuberculosis and
stages of disease is feasible with current methodolo-
gies and platforms.

Ensuring equity and access for new TB
diagnostics

M Muniyandi. Tuberculosis Research Centre (ICMR),
Chennai, India

Setting: India is the highest tuberculosis (TB) burden
country accounting for one fifth of the global inci-
dence. Within country the prevalence of TB is higher
among the people living in low standard of living
condition and socially disadvantaged groups.
Objective: To evaluate the access and equity of TB
diagnosis and treatment facilities among different
socio-economic segment of the population.

Design: Information on inequalities of TB and access
of TB services were collected form different second-
ary sources. Equity was assessed in terms of preva-
lence of TB and access was analyzed through detec-
tion by active and passive, delay in diagnosis, distance
to diagnostic facility and utilization.

Result: Under RNTCP passive case detection at
health facilities (HF) was (508/719) 71% and the
missed cases was high among elderly (36%), illiter-
ates (38%), males (32%), employed (34%), living in
poor house (39%), living in single room (41 %), alco-
holics 37%). TB symptomatics (TS) approach HF af-
ter 4-weeks of start of symptoms, because of diffi-
culty in accessing government HF [60% of TS traveled
>5 km to diagnosis] and didn’t consider their illness
to be serious enough to seek care. Due to proximity
43% of TS first consulted private, resulted delay in
diagnosis [47 vs 82 days]. The main reasons for TS
not taking action were lack of awareness (40%) and
poor socio-economic condition (36%).

Conclusion: These evidences through light on in-
equity of TB prevalence and access of diagnostic ser-
vices. There is a need to identify new strategy to this
hard-to-reach population.
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DIFFERENCES BETWEEN TUBERCULOSIS
IN RICH AND POOR COUNTRIES:
BACTERIA, GENETICS OR
ENVIRONMENT?

The clinical and epidemiological relevance

of the genetic diversity of lineages

of M. tuberculosis

D van Soolingen,! A Schurz,' L Verhagen,' | Parwati,?2
Jvan Ingen,’ K Kremer.! "National Tuberculosis Reference
Laboratory, National Institute for Public Health and the
Environment (RIVM), Bilthoven, Netherlands; 2Department of
Clinical Pathology, University Padjadjaran, Bandung, Indonesia

One of the aims in the molecular epidemiology of tu-
berculosis is to find correlations between the geno-
type of the causative agent Mycobacterium tubercu-
losis and disease phenotypes. In the last 4 years, about
half of the 2500 MDR/XDR-TB cases in Europe were
related to transmission. Most of these transmissions
were caused by Beijing strains. A young Dutch woman
contracted XDR-TB caused by a Beijing strain in
South-Africa and was diagnosed in the Netherlands.
The underlying reason for the association of Beijing
strains and resistance is unclear. In a recent study in
Indonesia, however, treatment failures were signifi-
cantly more frequently caused by Beijing strains, in-
dependent from resistance. This may indicate a higher
ability to withstand treatment and may be related to
differences in the post antibiotic effect. In the Nether-
lands, DNA fingerprint clusters have grown to over a
hundred cases and this is normally attributed to pa-
tient risk factors for transmission. We, however,
found that the number of positive contacts caused by
individual cases is correlated with the size of the clus-
ter they represent. This implies there is a strong bac-
teriological factor in transmission of TB. In 2009,
VNTR typing has replaced RFLP typing to support
contact tracing. In total 81% of the typing results of
about 2500 cases were in agreement regarding clus-
tering. For the discrepant cases we investigated the
correlation with the findings in contact tracing; the
VNTR typing scored much better than RFLP typing
in this respect, although a higher mode of change in
VNTR patterns may also obscure finding the true ep-
idemiological links in a minor part of the cases. Re-
cently, we started with whole genome sequencing of
M. tuberculosis to distinguish transmission chains in
large RFLP and VNTR clusters. The results indicate
that minor mutations in the genome can be used to
separate transmission from primairy, secundary, ter-
tiary, etc. index cases in clusters.

The clinical importance of the genetic diversity
of the human host

E Schurr. Departments of Medicine and Human Genetics,
McGill University, Montreal, Quebec, Canada

Assessment of the contribution of genetics of host re-
sistance to human tuberculosis is a long standing
challenge of human genetics research. Evidence of ge-
netic factors has come primarily from twin studies
and risks to first-degree relatives of cases. In addition,
inferences of strong genetic influences have come
from anecdotal accounts of socially prominent fami-
lies, population variation in TB incidence and suscep-
tibility to infection, and secular changes in TB sever-
ity, incidence and mortality inferred from historical
information of contact between different popula-
tions, as well as accidental inoculation of vaccinees
with Mycobacterium tuberculosis. More recently, a
number of host genetic factors have been directly
implicated in tuberculosis susceptibility. For example,
a major tuberculosis susceptibility locus has been
mapped to the long arm of human chromosome 8.
One of the best replicated tuberculosis susceptibility
genes is NRAMP1. Several studies have demonstrated
the importance of the joint effect of environment and
NRAMP1 alleles. Most of the human genetics studies
in tuberculosis have focused on the identification of
genetic variants that impact on progression from in-
fection to disease. By contrast, there are few studies
that aim at the identification of genes that impact on
resistance to infection with M. tuberculosis or genes
that control the extent of anti-mycobacterial immu-
nity. Yet, there is clear evidence for an important role
in tuberculosis control of such genes and recent ex-
periments addressing this problem will be discussed.

The impact of the environment on the
immunology of tuberculosis

G Rook. Centre for Medical Microbiology, University College
London, London, UK

In developing countries, most individuals have im-
mune responses to Mycobacterium tuberculosis de-
rived from contact with environmental mycobacteria
or with M. tuberculosis itself. This provides partial
immunity that can often protect from low dose chal-
lenge, but not from the high dose challenge that oc-
curs in poverty and in crowded living conditions.
BCG may provide similar partial immunity, as dem-
onstrated in the subset of citizens in India who were
mycobacterially naive at entry into the trial (Indian ]
Med Res (1999) 110:56-69). In rich countries, where
challenge doses are usually low, the immunity to low
dose challenge provided by BCG is often sufficient to
manifest itself as overall protective efficacy in clinical
trials. Animal models illustrate the differing conse-
quences of low dose (100-200 cfu) versus high dose
(~109) challenge. The Th1-induced plateau in cfu seen
at 3 weeks in mice following low dose challenge
might be a model of one form of latent human TB. By
contrast, when mice are challenged with >105 organ-
isms (into the lungs or i.v.) the plateau at 3 weeks is
followed by further bacterial proliferation that is
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largely dependent upon Th2 cytokines. This might
represent a model of the human disease following
high dose challenge in developing countries where TB
cases with the highest levels of IL-4 and TGF-B are
seen. In addition to other obvious factors such as
malnutrition, smoking, poverty and stress in develop-
ing countries, there is also a greater tendency to de-
velop regulatory cell responses, because helminth
infections (and other microorganisms) act as “Treg
adjuvants’ (Correale and Farez, Ann Neurol 2007;61:
97-108). In conclusion, both in man and mouse, TB
caused by high dose challenge of partially immune
individuals in developing countries is immunologi-
cally different from sporadic TB following low dose
challenge in the immunologically naive. There are ma-
jor consequences for management and vaccine design.

CONTROVERSIES IN HIV

Annual HIV testing and immediate ART for all
HIV-infected persons: pro

Y D Mukadi. Family Health International, Arlington,
Virginia, USA

In a recently published mathematical model study,
Granich and colleagues demonstrated that providing
annual universal HIV testing combined with antiret-
roviral therapy (ART) for HIV-infected individuals
will result in major reduction in HIV-related mortal-
ity and HIV transmission. There are more evidences
from both developed and developing world showing
that starting ART at higher CD4 count results in bet-
ter survival. On the other hand evidences of the im-
pact of ART on HIV transmission are just emerging
but not yet definitive. While recognizing that the
practical implementation of the ‘test’ and ‘treat’ will
be challenging, we have to recognize that this model
offers the opportunity to address the issue related to
enrolling and retaining HIV-infected patients in care.
Studies are showing a big delay between the time
when HIV-infected patients are first diagnosed and
when they are accessing HIV care services. Many of
them will be lost through the process of determining
their eligibility to start HIV treatment and will come
back when they are severely immune-compromised,
thus limiting their chance for longer survival. Some
will die before accessing HIV treatment services. With
the ‘test’ and ‘treat’ model patients will immediately
access care without waiting for eligibility criteria.
Strategies for retaining patients in care would need to
be developed. The ‘test’ and ‘treat’ model is worth be-
ing studied to determine its feasibility. TB clinics
could be one of the sites to consider given that the
concept is somewhat already being implemented for
TB, with both HIV-infected and uninfected individu-
als already enrolled in care.

Annual HIV testing and immediate ART for all
HIV-infected persons: con

E T Santos Filho."23 'Grupo Pela VIDDA-RJ, Rio de Janeiro,
RJ, 2THRio/CREATE, Rio de Janeiro, RJ, 3REDE TB (TB-Network)
Community Mobilization, Rio de Janeiro, RJ, Brazil

Problem: Burden of TB-HIV co-infection: magnitude
of morbidity and mortality among these patients.
Questions: i) Public health approach X human rights
approach. Who has the right to decide about peoples’
treatment? ii) Right to health: a duty of the State?
Does every State guarantee? iii) Legal aspects: If the
State decides to suppress individual rights, what does
it guarantees? Who can monitor this? iv) HIV testing:
a tool to protect patients and control the pandemic or
a tool to discriminate and isolate? v) Immediate ART
treatment: is it universally recommended, without any
controversy? Is every case the same case? Is access
guaranteed for every patient on a permanent basis?
Conclusion: The controversies of HIV diagnostics
and treatment have to be openly discussed to guaran-
tee the Human and Civil Rights of patients and guar-
antee balance with the proper Public Health approach
in regard to treatment guidelines. TB-HIV co-infection
will be controlled once programs are synchronized,
health systems work and rights are guaranteed.

TB treatment for all patients starting ART

in high HIV-TB burden countries: pro

H Ayles.'.2 TZAMBART Project, Lusaka, Zambia; 2Department
of Infectious and Tropical Diseases, London School of Hygiene
and Tropical Medicine, London, UK

The diagnosis of TB in patients starting ART is ex-
tremely difficult. In high burden settings most pa-
tients are infected with TB and many have active dis-
ease. The resulting diagnostic delay and missed cases
leads to increased morbidity and mortality, and the
inability to rule out TB prior to TB preventive ther-
apy leads to TB reactivation at a later date. By offer-
ing TB treatment to all individuals, those with active
disease will be treated and those with latent infection
will receive good prophylaxis against active disease. I
will therefore be supporting the motion that all indi-
viduals starting ART should be offered TB treatment.

HIV-TB TREATMENT. ONE PATIENT,
TWO DISEASES, TWO TREATMENTS:
MONITORING SYSTEMS TO SUPPORT
SCALE-UP

Pharmacovigilance in the context of ART
scale-up
M Diepart. World Health Organization, Geneva, Switzerland

Objective: To present the WHO pharmacovigilance
(PV) initiative; discuss interest, challenges and methods
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proposed for integrating pharmacovigilance in the
management of treatment of TB-HIV co-infected
patients.

Scope: More than 70% of 40 million HIV+ people
worldwide live in sub-Saharan Africa, 12-14 million
of them are infected with tuberculosis, the leading
cause of morbidity and mortality in people living
with HIV in low income settings. ART reduces the
incidence of HIV-1-associated-tuberculosis by more
than 80% in some studies, however, ART regimen may
considerably be affected by pharmacokinetics changes
and toxicities linked with antiretroviral and TB medi-
cines. The WHO PV initiative aims at improving pa-
tients safety and treatment outcome, inform treatment
norms and standards, increase programme effective-
ness, through improved policies, management and
procurement.

Questions: When to start ART in patients with TB-
HIV? What to start? How best could we manage ad-
verse events and paradoxical TB-associated IRIS be
managed in resource limited settings?

Methods: By leading systematic review and evalua-
tion of evidence of co treatment toxicities in the gen-
eral population, in children, women, pregnant women,
in XDR and MDR affected HIV; By proposing rec-
ommendations for the management and prevention
of adverse events of co-treatment and by convening
experts to define best practices; by proposing a re-
search agenda.

Results: Data and recommendations will be presented
in resume.

Discussion: Developing PV in two different treatment
programmes is complex: TB is a disease prevented
and treated with well known products for which pre
and post marketing studies are not of interest. TB
treatment is time limited, while ART is lifelong, with
multiple new drugs of unknown toxicity. MDR- and
XDR-TB requires the use of new and possibly highly
toxic drugs for which PV is urgently needed.

THE ROLE OF THE WORKPLACE IN
EXPANDING EQUITABLE ACCESS TO
TB AND TB-HIV SERVICES

Experience of engaging business in TB
and TB-HIV service delivery: business
coalition perspective

S Puri. World Economic Forum, Geneva, Switzerland

Objective: To highlight the significance of a business
coalition in engaging business in TB and TB-HIV ser-
vice delivery through showcasing the India Business
Alliance (IBA).

Design: The IBA was developed by the Global Health
Initiative of the World Economic Forum to stimulate
business sector engagement in TB care and control in

India through advocacy, technical support for devel-
oping policies and programmes and delivering TB
preventive and treatment services through partner-
ships. Premier Indian companies joined forces with
the Revised National TB Control Program (RNTCP)
of the Indian Ministry of Health, the Confederation
of Indian Industry (CII), the World Health Organiza-
tion, the Global Stop TB Partnership and local NGO
partners. The key principle behind the IBA is simple:
each of the member companies and partners focuses
on its strengths and collaborates in its area of exper-
tise to effective and sustainable partnerships.
Results: Several of the member companies are im-
plementing TB care and control activities; some have
scaled up to address TB-HIV co-infections either in
their workplaces and/or at community level, in part-
nership with the Indian Ministry of Health and others.
More than 4.5 million people, including the work-
force, their dependents and community, were esti-
mated to be covered by the member companies of the
IBA through different interventions towards TB care
and control, according to an evaluation done in 2006—
2007. Many others are engaged in Research and De-
velopment of new diagnostics and drugs. A wealth of
tools to help companies plan and implement work-
place and community-based TB and TB-HIV control
programmes have been developed with contributions
from the IBA members and partners.

Conclusions: The IBA has impacted not only on the
disease areas but also on the role of businesses in TB
and TB-HIV care and control. It serves as a model for
similar initiatives around the world and opportuni-
ties for re-application.
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Engaging small and medium businesses in
delivering TB-HIV services

K Amekudzi, S Kisting. ILO/AIDS, International Labour
Organization, Geneva, Switzerland

Integrating TB into existing HIV/AIDS Workplace
programmes and policies through tripartite structures.
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Background/issues: For many years, efforts to tackle
HIV and TB have been largely separate despite the
overlapping epidemiology of both diseases. Improved
collaboration between TB and HIV programmes will
lead to more effective control of TB among people
living with HIV and better control of HIV among
TB patients. A joint TB-HIV programmatic approach
should contribute better towards achieving public
health goals for both diseases in a cost effective man-
ner. The workplace has been used in many countries
as an entry point for HIV and AIDS behaviour change
programmes. The International Labour Organization
(ILO) is currently providing technical assistance to
its constituents (i.e., Ministries of Labour, Employ-
ers’ organizations and Workers’ organization) in over
50 countries in all regions to implement comprehen-
sive HIV/AIDS workplace programmes and policies.
Such workplace programmes include the formulation
of non-discriminatory workplace policies based on
the principles of the ILO code of practice on HIV/
AIDS and the world of work and direct action at the
enterprise level through working with management
and workers’representatives (bipartite action). Exist-
ing HIV/AIDS workplace programmes provide a
solid foundation for the integration of TB in many
countries.

Focus of presentation: This presentation focuses on
a step by step process of integrating TB into existing
HIV/AIDS workplace programmes. It identifies all
possibly entry points for the integration of TB and
highlights lessons learned in this process.

SOCIAL AND ENVIRONMENTAL
DETERMINANTS OF TB AND HIV

Societal hierarchy: its role in access to TB-HIV
care and treatment
R Ramachandran, M Muniyandi, V Chandrasekaran,

K Jaggarajamma. Tuberculosis Research Centre (ICMR),
Chennai, India

Setting: At a collective level, social hierarchy plays a
major role in shaping individual health, risk behaviors,
environmental exposures and access to resources.
Objective: To assess the role of social hierarchy in
accessing TB-HIV care in India.

Design: Data were collected from 1) National Fam-
ily Health Survey 2005-06 (NFHS-3), and 2) TB
prevalence survey and TB-HIV studies conducted by
Tuberculosis Research Centre, Chennai. Different so-
cial hierarchies such as wealth index-WI (combining
information on assets, housing, ownership of dura-
bles, dwelling, water facility, electricity), standard of
living index (SLI), social status, region and gender
were related to TB-HIV care.

Result: NFHS-3 covered 6344 households, Low WI

was observed among rural (19%) and socially disad-
vantaged (78%). The prevalence of HIV was 0.34%;
it was high in rural (0.44%) and women (0.39%).
Comprehensive knowledge on HIV was significantly
less in low WI (men 17%; women 2%). Prevalence of
TB was significantly higher among people living be-
low the poverty line (242/100000 population); so-
cially disadvantaged (265) and low SLI (343). Case
notification to prevalence was 1.1:1 in low, 0.27:1 in
high SLI; 1.7:1 in socially disadvantaged. The profile
of clients (17000) attending Integrated voluntary
Counseling and Testing Centres (ICTCs) was 65.5%
males, 0.1% transgender, median age 30 years; 27%
illiterates and 17% unemployed; 17% of TB suspects
referred to TB diagnosis from ICTCs did not attend/
complete diagnosis.

Conclusion: These findings clearly show that there is
an inequality of HIV-TB prevalence and care in dif-
ferent social hierarchies and health planners need to
give attention to these issues.

Social networking associated with alcohol
and substance uses: its impact on TB-HIV care

T Mathew. Division of Infectious Diseases, Department of
Medicine, University of Mississippi Medical Center, Jackson,
Mississippi, USA

TB and HIV are infections that impact both at an in-
dividual level as well as at a societal level. TB, an air-
borne disease can be transmitted in closed spaces and
congregate settings—such as bars, clubs, or places
where people congregate and use alcohol and illicit
drugs. HIV transmission can occur with exchange of
body fluids, including blood and semen, and can occur
with unprotected sexual activity under the influence
of alcohol or illicit drugs in sex clubs, bathhouses or
private sex parties, or by sharing needles or other
drug paraphernalia. Thus, TB and HIV are transmitted
by different methods and levels of social network-
ing. These social networks are comprised of nodes—
individual TB-HIV patient and their ties—links or re-
lationships with other human beings. Social networks
of an individual patient can influence negatively the
course of the TB-HIV disease management by com-
peting with the patients’ ties to the health care pro-
vider. For example a patient with alcohol and sub-
stance use may prioritize on obtaining easy cash to
meet physical and chemical dependence needs, or pri-
oritize on seeking venues to buy the drug of choice
for addiction, instead of taking TB-HIV medicines or
meeting with health care provider. However, social
networks can also be developed to positively influence
TB-HIV care, by providing the individual patient with
support, such as the ‘accompagnateur’ community-
based treatment model or the model of Alcoholics
Anonymous. Other options for positive social net-
works can include peer support models and devel-
oping internet sites and chat rooms for emotional
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support, as opposed to internet sites for meeting part-
ners for risky sexual activities. Social networks can
assist in early diagnosis of TB-HIV in this marginal-
ized population. Thus, TB and HIV programs can ex-
plore existing social networks of their patients/clients
with alcohol and substance use disorders to foster a
supportive psycho-social environment to facilitate suc-
cessful TB-HIV care.

Continuing TB care in a post-election crisis
A El Sony. The Epidemiological Laboratory, Khartoum, Sudan

TB and HIV care in resource-poor settings relies
heavily on patients’accessibility to services and treat-
ment. While some progress has been made in improv-
ing the quality of care for TB and HIV patients in
some of the worlds’ poorest countries, in many situa-
tions, the political atmosphere is strife with tension
and turmoil. In the past few recent years, several inci-
dents of post-election violence in the developing
world have jeopardized public services and have had
a direct impact on those most in need of health care,
most notably the post-election incident in Kenya. TB
patients are particularly vulnerable as they require
close monitoring, follow-up and, most importantly,
uninterrupted access to medication. These patients
can face a multitude of problems while seeking care
during such mayhem. These include displacement to
other parts of the country or neighbouring countries,
health workers fleeing, disruption in drug procurement
and supply chains, loss of employment and source of
income and lack of food security. Public disorder and
chaos after elections can sometimes be predicted, and
in these situations, comprehensive protective measures
should be taken by governments and other stakehold-
ers. These aim to ensure that emergency and prepared-
ness measures are taken to minimize the impact of
post-election violence on health care services. Many
lessons have been learned, particularly from the events
in Kenya, and these could be used to guide strategies
and interventions for other countries.

TB INFECTION CONTROL: FROM POLICY
TO IMPLEMENTATION

Global policy adaptation at country level

N N Hanson-Nortey, F A Bonsu. National TB Control
Programme, Ghana Health Service, Accra, Ghana

Background: Tuberculosis infection control (TB-IC)
has in recent times become a global concern with the
upsurge in multi and extensively drug resistant tuber-
culosis. The new global policy recommends national
level involvement in TB-IC. In Ghana, TB-IC had
been limited to TB diagnostic laboratories with little
emphasis in clinical settings. This presentation shows

implementation of TB IC in an integrated health sys-
tem at country level.

Intervention: National TB Advisory Board identified
TB-IC as a priority. TB-IC was put on the agenda of
Ghana Health Service Division responsible for infec-
tion prevention and control (IPC). The IPC focal per-
son was empowered by making TB-IC resources avail-
able for use as part of health system strengthening.
A TB-IC focal point was identified in the Central TB
Unit. Advocacy was targeted at high-level managers
and health workers were sensitized on TB-IC at all
levels. NTP led the revision of the existing IPC policy
with technical support from stakeholders.

Results: A functional IPC programme management
unit is established with active participation in TB-IC
by health service. Focal persons highlight TB-IC issues
in all forums. Facility managers are supporting TB-IC
implementation according to revised policy and guide-
lines with on-going dissemination. An architect and
health workers have been trained and conducting fa-
cility assessments with full collaboration. Facility ini-
tiatives are increasing the prescence TB-IC in facilities.
Conclusions: TB-IC services offered as part of routine
healthcare service delivery due to lead role and partial
resourcing by NTP. Ownership of TB-IC is by institu-
tions but TB-IC activities are monitored by the NTP.

Role of advocacy in implementing tuberculosis
infection control interventions at country level

M D Richardson. PATH, Seattle, Washington, USA

WHO has recently issued a new TB infection con-
trol policy in response to the growing need to protect
health workers, health care facility users (including
those who are especially vulnerable, such as PLHA
and young children) and the community from TB
transmission. The policy document is a critical first
step toward making health care facilities and the com-
munity safe places to work and live for frontline health
care providers, health care clients, and their families
and friends. But how do we get from policy to protec-
tion? In the context of a global economic slowdown,
how do we convince governments and programs to
spend scarce resources on TB IC? This presentation
will discuss the role of advocacy in moving from pol-
icy to protection, what we can learn from other suc-
cessful advocacy efforts, what approaches may be
useful, and with whom we can work at country level
to build effective advocacy for TB IC.

MDR and infection control: experience
from Russia
G V Volchenkov,! P A Jensen,2 E B Vitek.2 "Vladimir Oblast

TB Dispansery, Vladimir, Russian Federation; 2CDC/CCID/
NCHHSTP, Atlanta, Georgia, USA

Assessment of nosocomial TB transmission in Rus-
sian primary health care and TB facilities shows that
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significant effort is needed to adequately implement
internationally recognized TB IC approaches. Main
obstacles to decrease the risk of TB infection in staff,
patients and visitors include the lack up-to-date air-
borne IC knowledge, organization, discipline, and re-
sources. In addition, the tradition of long-term hospi-
talization and relying on disinfection of surfaces and
objects is a challenge. One of the few examples of
successfully implemented TB IC programs in former
Soviet Union and other countries of Eastern Europe
is Vladimir TB IC project supported by WHO, CTRI
and CDC, with significant USAID funding, and Vladi-
mir TB Dispensary became a Center of Excellence for
TBIC in 2008. The first Russian National TB IC guide-
lines were harmonized with WHO TB IC and other
international guidelines. New national TB IC policies
are underway to be officially approved in 2009. This
document will contribute to the international air-
borne IC body of knowledge by its inclusion of valu-
able cold and moderate climate considerations.

INCLUDING CHILDREN IN TB TRIALS.
WHAT IS THE NEED? WHAT ARE THE
BARRIERS? WHAT ARE THE SOLUTIONS?

Introduction (disease burden, neglect in trials,
preventable), improved regimens

M F Cotton. Children’s Infectious Diseases Clinical Research
Unit, Stellenbosch University, Tygerberg, South Africa

Childhood TB has been neglected on many levels,
both through programs and in research. TB exposure
to source cases is often poorly documented, resulting
in an enormous preventable disease burden in chil-
dren. Until recently, only smear positive TB was re-
ported by national TB programs, contributing to the
under-recognition. Pivotal treatment trials were done
on adults and both regimens and drug dosages were
extrapolated for children. That children were being
underdosed was only recognized within the last 2 to
3 years. Young children have enhanced clearance of
many drugs in the first 2 years of life; Therefore age-
appropriate dosages need to be better defined. Pul-
monary TB has always been difficult to confirm in
children who are too young to cough on demand,
and response to treatment can usually also not be
confirmed through sputum smears or culture. Never-
theless, there are many simple strategies to support
the diagnosis. HIV has complicated TB diagnosis and
management in children. HIV lung disease is com-
mon and hard to distinguish from underlying TB. In
regions where TB and HIV are common, they com-
bine to produce excessive morbidity and mortality.
Interactions between therapy for TB and HIV are well
defined in adults but also in need of more attention.

Insights from P1041: an isoniazid prophylaxis
study in HIV-exposed infected and
non-infected infants

C Mitchell, G McSherry, A Violari, M Cotton, S Nachman,
P Jean-Phillipe, S Kim, S Madhi. IMPAACT, Bethesda,
Maryland, USA

The dual epidemic of HIV-TB has resulted in marked
increases in childhood mortality in southern Africa.
P1041 was a phase II/III, randomized, double-blind
placebo-controlled study to determine the efficacy of
pre-exposure isoniazid (INH) prophylaxis to pre-
vent tuberculosis (TB) and latent TB infection (LTBI)
among HIV-1 perinatally-exposed infants (both in-
fected and uninfected) in southern Africa. Three month
old, BCG vaccinated, HIV-1 perinatally infected and
exposed but uninfected infants without prior TB ex-
posure were randomized to daily INH (10-20 mg/kg/
day) or placebo for 96 weeks; after which they were
to be followed for another 96 weeks off INH/Placebo.
The primary objective was to determine whether INH
increases TB Disease/TB infection-free survival from
randomization to 96 weeks. Between Dec 2004 and
March 2008, 452 HIV infected and 804 perinatally
exposed but uninfected infants were enrolled (median
F/U: 36 weeks, and 104 weeks respectively). The rate
of LTFU in the infected and the uninfected groups
was 7% and 17.2%, but there was no difference in the
LTFU rate in the two treatment groups. There was
also no difference in the degree of compliance with
study drug (self-reported 73-89%) across all treat-
ment groups. The incidence of TB infection, TB dis-
ease, or all cause mortality was no different between
the INH and the Placebo Groups among both in-
fected and uninfected children; and INH was not as-
sociated with an increase in TB disease/TB infection
free survival in any group. Overall cumulative inci-
dence of TB in the HIV infected children was high
(22.2%; 95%CI 15.7-31.0). Population pharmaco-
kinetics of INH in these infants using 10-20 mg/kg/d
were similar to those in older children confirming
that a therapeutic level had been achieved. INH resis-
tance was documented in 5 MTB isolates (27.8%;
95%CI 12.2-51.2) (4 MDR, 1 INH monoresistant)
but there was no association with treatment group.

Integrating children into adult TB trials:
feedback from meeting
W Burman. Denver Public Health, Denver, Colorado, USA

Even though there are approximately 1 million pedi-
atric TB cases per year, children were left out of the
drug development effort that led to current short-
course therapy. As a result, there is a paucity of child-
friendly formulations drugs, and there are fundamen-
tal gaps in our knowledge of how to treat TB in
children. We are now engaged a renewed effort to im-
prove TB treatment, both by optimizing existing
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drugs and developing new drugs. It is essential that
children be included in this effort. We must assure that
child-friendly formulations of old and new drugs are
developed, that age and developmental stage-specific
pharmacokinetic studies are done, and that safety and
tolerability of new drugs be evaluated among chil-
dren. Under the sponsorship of the Stop TB Working
Group on New Drugs and the US National Institutes
of Health and Food and Drug Administration, a work-
shop is being held to develop guidelines on how to
involve children in TB drug development. I will re-
port on the deliberations of that workshop. The even-
tual goal is a set of published standards for the field
of TB drug development that can provide guidance to
sponsors and metrics for monitoring progress.

SYMPOSIA: SUNDAY
6 DECEMBER 2009

NOVEL STRATEGIES AND
TECHNOLOGIES TO HASTEN THE
INTRODUCTION OF NEW TB VACCINES

Economic impact and cost-effectiveness
of vaccines

K Schwartzman, C-L Tseng, O Oxlade, A Aspler,
D Menzies. Montreal Chest Institute, Montreal, Quebec,
Canada

Setting and objective: Despite implementation of the
DOTS strategy, tuberculosis (TB) control in many
countries remains a major challenge. As a case study,
we estimated potential costs and impacts of a novel TB
vaccine introduced in Zambia (population ~11.5 mil-
lion), relative to current conditions.

Design: Using decision analysis based on multiple
Markov processes, we compared two vaccine strate-
gies against the status quo DOTS and BCG strategy.
We projected costs, TB morbidity, and TB mortality
over a 30-year period, for persons born in Zambia in
year 1. Initial development costs for single vaccina-
tion and prime-boost strategies were estimated at
$141 million and $194 million, respectively, and pro-
rated to the Zambian share (0.398%) of global BCG
vaccine coverage for newborns. The analysis was
conducted from a societal perspective, with a 3% dis-
count rate and all costs expressed in 2007 USS$.
Results: Relative to the status quo strategy, a BCG
replacement vaccine administered at birth, with 70%
efficacy in preventing rapid progression to TB disease
after initial infection, was estimated to avert 932 TB
cases and 422 TB-related deaths, resulting in estimated
net savings of $3.6 million over 30 years for 468073
Zambians born in year 1. The addition of a booster at
age 10 would result in estimated savings of $5.6 mil-
lion, averting 1863 TB cases and 1011 TB-related
deaths. With vaccination at birth alone, net savings
would be realized within 1 year, whereas the prime-
boost strategy would require an additional 5 years to
realize savings.

Conclusions: Investment in an improved TB vaccine
may result in cost savings, as well as reductions in
morbidity and mortality in high-incidence countries.
For a vaccine with waning efficacy, a prime-boost
strategy appears more cost-effective in the long term.
Other key issues in predicting the relative cost and ef-
fectiveness of vaccine interventions will be reviewed.
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Impact of vaccination strategies on TB
incidence and mortality

M E Halloran,'2 L Abu-Raddad, '3 L Sabatelli,’

J T Achterberg,'4 J D Sugimoto,'> C Dye,5 | M Longini.'2
1Center for Statistics and Quantitative Infectious Diseases,
Hutchinson Research Center, Seattle, Washington,
2Department of Biostatistics, University of Washington, Seattle,
Washington, USA; 3Public Health, Weill Cornell Medical
College, Cornell University, Doha, Qatar; 4Department of
Anthropology, University of Washington, Seattle, Washington,
5Department of Epidemiology, University of Washington,
Seattle, Washington, USA, €Office of HIV/AIDS, Tuberculosis,
Malaria, and Neglected Tropical Diseases, World Health
Organization, Geneva, Switzerland

Vaccine development aims to replace vaccination of
newborns with a vaccine more effective in preventing
active TB disease than BCG. The aim of this study
was to investigate how introducing a new effective
vaccine for TB would decrease incidence and mortal-
ity. We developed an age-structured mathematical
model of TB natural history and transmission. Once
infected, people become either fast or slow proges-
sors. We modeled a pre-exposure vaccine with the as-
sumptions that it would not prevent infection, but
that it would decrease the probability of becoming a
fast progressor if a person became infected. We ex-
amined the strategies of vaccinating newborns, of
mass vaccination, and of vaccinating newborns com-
bined with a short catch-up mass vaccination pro-
gram. We also modeled a post-exposure vaccine that
reduces the lifetime probability of an infected person
developing active TB disease. Focusing on the WHO
Southeast Asia region, vaccinating newborns with the
pre-exposure vaccine achieved a 39% reduction in
TB incidence at 2050 compared with 20135, the year
of assumed introduction, whereas mass vaccination
achieved a rapid 80% reduction in annual incidence.
Mortality was reduced similarly. The combination of
newborn vaccination with a short mass catch-up pro-
gram also achieved a rapid decrease in annual cases.
Mass vaccination of latently infected people achieved
a rapid but modest reduction in annual incidence.
Strategies combining the pre-exposure vaccine and the
post-exposure vaccine resulted in a synergistic reduc-
tion in incidence at the population level. Short mass
vaccination catch-up programs with a pre-exposure
vaccine could be considered to augment vaccination
of newborns to achieve a more rapid reduction in in-
cidence and mortality.

Tuberculosis vaccines in development

H Mahomed,"2 W A Hanekom,'2 G D Hussey.'2 'South
African TB Vaccine Initiative, Institute of Infectious Disease and
Molecular Medicine, University of Cape Town, Cape Town,

W Cape Province, 2South African TB Vaccine Initiative, School
of Child and Adolescent Health, University of Cape Town,
Cape Town, W Cape Province, South Africa

Background: The first vaccine against TB (BCG) was
given in 1921. Although this vaccine showed protec-

tion against severe forms of TB in children, it has
shown variable or no efficacy against pulmonary TB.
However, very little was done to develop a better vac-
cine until recently.

TB vaccines in development: About 9 million people
get TB every year of whom 1.8 million die. There is a
global strategy to control TB devised by the World
Health Organization and the Stop TB partnership.
One element of this strategy is the development of a
more effective TB vaccine. Recently, a number of new
TB vaccine candidates have been developed and cur-
rently, 10 of them have reached clinical trials. They
can be categorised as preventive or therapeutic,
booster or replacement, live vectored or protein/ ad-
juvant based. A key issue for all new TB vaccines is
safety and efficacy in HIV positive persons. The South
African TB Vaccine Initiative (SATVI) has a TB vac-
cine trial site 100 kilometres from Cape Town. Four
new TB vaccines have undergone safety testing at this
site in adults, infants, TB-infected and HIV-positive
individuals. The first efficacy trial in infants of a new
TB vaccine was started there in June 2009.
Conclusion: A number of new TB vaccines are in de-
velopment and promising safety results have been
shown thus far. The TB world can currently look for-
ward with optimism towards a more effective TB
vaccine over the next 5-10 years.

New approaches to TB vaccine development
and delivery

J Sadoff. Aeras Global TB Vaccine Foundation, Rockville,
Maryland, USA

Overview: Substantial research is being done to de-
velop new tuberculosis vaccines. However, there are
several challenges to developing and delivering a new
vaccine in resource-limited settings, including cost,
cold chain requirements, and delivery methods. A
successful approach will require increased global
manufacturing capacity, new methods that address
vaccine delivery challenges, and sustained access to
vaccines at a reasonable cost for use throughout the
developing world.

Methods: Innovative technologies for manufacturing
and delivering vaccines to address these challenges
are being explored, and partnerships and collabora-
tions are being formed to ensure access and availabil-
ity in countries that need new vaccines most.
Outcome: Spray-drying live vaccines produces a sta-
ble dried powder and reduces the need for cold chain
during vaccine introduction, thus lowering the cost
of introduction by simplifying the processes neces-
sary to make the vaccines available and accessible ev-
erywhere. Other delivery systems, such as an oral nu-
cleocapsid, could offer ease of construction and yield
a maximized capacity for production at very low
costs. Oral and aerosol vaccines could make delivery
simpler and may be more effective than vaccination
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with standard injection methods. Pre-clinical models
have shown that pulmonary immunization can pro-
duce a greater immune response than subcutaneous
or intradermal immunization, and further studies are
being conducted. Manufacturing capacity and part-
nerships are being established to ensure uniformity of
quality and minimize lag time between licensure and
distribution. A novel fermentation process has been
developed to reduce the cost and time to manufac-
ture and deliver new TB vaccines.

Conclusion: While there are many challenges for vac-
cine development and introduction, new approaches
and technologies could make new TB vaccines sim-
pler, cheaper, more efficient, more effective, and easier
to administer.

Community-based research for tuberculosis
vaccines

P Nabongo,! E Nangobi,' A Wajja,2 D Mwanja-Mumpe,'
G Pariyo,® H Mayanja-Kizza,24 P Musoke.25 1TB Study,
Iganga/Mayuge Demographic Surveillance Site, Iganga,
2Infectious Diseases Institute, Kampala, 3Makerere University
School of Public Health, Kampala, 4Department of Medicine,
Makerere University, Kampala, >Department of Paediatrics,
Makerere University, Kampala, Uganda

Background: The Uganda TB Vaccine Study is part
of an international network of sites working together
to prepare sites for testing novel TB vaccines in phase
/1T clinical trials. This is a community-based obser-
vational study being implemented in a rural/peri-urban
setting about 120 km from the capital city. With the
participation of the community, 2500 infants and
7000 adolescents are being recruited and will be fol-
lowed up for a period of 2 years.

Objective: To share experiences regarding the strate-
gies the study employed to engage and reach out to
the community.

Methods: Review of the process of community sensi-
tization, infant participant recruitment and enrol-
ment, and study follow-up.

Results: Sensitization meetings with the community
and their leadership were used to raise community
awareness about the study. Targeted talks to mothers
of potential study participants at health facilities and
traditional birth attendants; identification and selec-
tion of village scouts (volunteers) have been the main
strategies for infant participant recruitment and fol-
low up. In addition, fulfillment of promises made by
the study to the community has enhanced their par-
ticipation. Challenges have largely resulted from mis-
conceptions by the community of the study intents
and benefits. Maintaining ongoing contact with par-
ticipants for study retention and mortality reduction
is another challenge. Opportunities arising out of the
community engagement process have mainly accrued
to study staff in form of acquiring community en-
gagement skills.

Conclusions: To gain community participation in re-
search, efforts need to be focused on carefully ex-
plaining the study as well as addressing community
fears and expectations. Study implementation and
participant retention process needs to be sensitive to
cultural concerns.

A WORLD FREE OF TB REQUIRES FREE
TB DIAGNOSIS

Embedding the principle of free TB diagnosis
in the International Standards of
Tuberculosis Care

P Hopewell. Francis J. Curry National Tuberculosis Center,
San Francisco, California, USA

The International Standards for Tuberculosis Care
emphasize the importance of appropriate diagnostic
evaluation, with the first six standards focused on
diagnosis. Prompt and accurate diagnosis of tubercu-
losis, together with treatment until cure is achieved,
are the essential elements of tuberculosis care and
control. Commonly, treatment is offered free of charge,
once a diagnosis is established, but the diagnostic
tests themselves may not be free. Consequently, the
costs of diagnosis may be a barrier to both the care of
individual patients with tuberculosis and to tubercu-
losis control. However, in addition to the actual costs
of diagnostic tests, there are costs associated with
simply accessing diagnostic services which in some
analyses were of substantial importance even when
the diagnostic tests were free. This suggests that, in
addition to having free diagnostic testing widely avail-
able, service delivery systems should be structured to
facilitate access, particularly by the poor. This may
include having more decentralized microscopy cen-
ters with operating hours geared to the patient, rather
than the staff, and authorizing non-program provid-
ers (private clinicians, traditional healers, pharma-
cists, and other providers) to submit specimens to
laboratories. In addition, strategies to minimize the
number of visits required for sputum collection, such
as ‘front-loaded’ microscopy (2 specimens collected
on the same day), using more sensitive staining meth-
ods with immediate examination of smears, and spu-
tum concentration should be utilized.

Which countries already provide free
TB diagnosis and how?

D Weil. Stop TB Department, World Health Organization,
Geneva, GE, Switzerland

The presentation will provide an overview on the sta-
tus of ongoing work to document national practices
related to fees charged or prohibited for TB-related
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services. This work aims to inform guidance for re-
ducing and/or eliminating costs associated with the
TB diagnostic process, especially for the most vulner-
able. It also aims to identify strategies of programmes,
financing authorities and other partners to achieve fi-
nancing for universal health coverage. Patients, pro-
viders, programmes and partners need to be enabled
to engage in initiatives that serve objectives across
the health MDGs. This will help increase efficiency,
credibility, attractiveness to financing sources and
sustainability. Many efforts necessarily overlap with
approaches to improve early TB case detection. While
first-line TB treatment has been, by policy, free of
charge in most countries for decades, policies for free
diagnosis have often been less explicit. Where they
exist, they often include only bacteriological exami-
nation. Consults and other tests often are prohibi-
tively expensive, excessive and/or cause catastrophic
direct and indirect costs for patients. The analysis
will look at some countries which explicitly and pro-
actively assert free bacteriological services, those that
actively decentralize case detection and reduce the in-
direct costs (transport, lost wages etc) of seeking care,
and also those that attempt to regulate-reduce costs
of radiology and/or general ambulatory consults. Im-
proved service design, decentralization and targeted
outreach, as well as improved financing policies,
could make a significant difference. Policy action is
needed urgently across these areas.

Why free TB diagnosis is necessary,

but not sufficient, to meet the needs

of the poor

B Nhlema-Simwaka,! H Banda Mayingira,' S B Squire.2

Research for Equity and Community Health Trust, Lilongwe,
Malawi; 2Liverpool School of Tropical Medicine, Liverpool, UK

The global target is to detect and treat 70 percent of
all people suffering from tuberculosis. Despite huge
progress in scaling up WHO DOTS strategy and
some countries reaching target in case detection there
is evidence that an estimated 39% of the estimated
9 million tuberculosis (TB) cases annually are missed
by national health systems and traditional TB ser-
vices. The majority of people missed out of diagnosis
and treatment come from the poor and vulnerable
groups. Why the poor are still missed when access to
diagnosis and treatment in most developing coun-
tries is free? Although diagnosis and treatment is free,
developing countries are facing challenges of weak
health system, inadequate human resources and in-
frastructure to enhance access to services. It is also
well documented that patients incur both financial
and opportunity costs to access TB services. Provi-
sion of the free diagnosis is just a first step towards
promotion of universal access to TB diagnosis and
treatment. Addressing health system related factors
that impede the free diagnosis will enable countries

achieve the global targets across all gender and socio-
economic spectrum. Improvement and establishment
of systems that enhance quick and hassle free access
to TB diagnosis are urgently required. Where inter-
ventions to bring diagnosis closer to communities have
been implemented, increase in case notification among
the poorest populations has been observed. This has
been achieved through engaging the informal provid-
ers to refer people suspected to have TB to diagnosis
centres and establishment of community based speci-
men collection and transportation systems.

HARMONISATION OF TB-HIV
INDICATORS AND GLOBAL PROGRESS
TO DATE

Global indicators for collaborative TB-HIV
activities and progress within PEPFAR countries

W L Coggin, M A Sherlock. Office of the US Global AIDS
Coordinator, Washington, DC, USA

Aim: The PEPFAR TB-HIV technical working group
(TWG) partnered with WHO and UNAIDS to review
experiences with TB-HIV indicators developed in
2004 and to collectively agree on harmonized revised
TB-HIV indicators. This project was aligned with the
PEPFAR Next Generation Indicators (NGI) develop-
ment process which was undertaken to increase coun-
try ownership of HIV/AIDS efforts and ensure that
host countries are at the center of decision-making,
leadership, and management of their HIV/AIDS pro-
grams. Key concepts included increased integration
of PEPFAR reporting and target setting into national
level processes and monitoring and evaluation (M&E)
systems.
Methods: A series of consultations between the PEP-
FAR TB-HIV TWG and WHO and UNAIDS were
conducted. Upon achieving consensus on revised in-
dicators, the TWG advocated for their inclusion in
the PEPFAR NGI.
Results: The following revised indicators were agreed
upon:
1 Per cent of HIV-positive patients who were screened
for TB in HIV care or treatment settings
2 Per cent of HIV-positive patients in HIV care or
treatment (pre-ART or ART) who started TB treat-
ment (PEPFAR)
3 Number of eligible HIV positive patients starting
Isoniazid Preventive Therapy (IPT)
4 Per cent of TB patients who had an HIV test result
recorded in the TB register
5 Per cent of estimated HIV-positive incident TB cases
that received treatment for TB and HIV (national)
Conclusions: The collaboration between PEPFAR,
WHO and UNAIDS to review experiences with early
TB-HIV indicators resulted in a set of revised, harmo-
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nized indicators that have increased programmatic
relevance for M&E of TB-HIV collaborative activi-
ties. This will facilitate increased data quality and re-
porting of national-level data.

Progress in implementing WHO integrated HIV
care and treatment M&E system

S Gove,' S Sirgu,! C Gunneberg,2 R Pendse, R Fiorentino,4
E Negussie.! "World Health Organization/HIV Department,
Geneva, 2World Health Organization/Stop TB Department,
Geneva, 3World Health Organization/Department of Making
Pregnancy Safer, Geneva, Switzerland; 4MEASURE Evaluation,
Brussels, Belgium

The first edition of the patient monitoring guidelines
for HIV care and ART was initially drafted in 2004
and published in 2006. More than 29 countries use
adaptations of this system to support HIV service
provision, with core indicators increasingly available
from routine, harmonized, national systems. The re-
vised 3 interlinked patient monitoring systems in-
clude expanded minimum data set with definitions
and illustrative tools for HIV care/ART, MCH/
PMTCT including malaria prevention in pregnancy
and TB-HIV. An electronic version of the original pa-
tient monitoring system is available in Open MRS
and the revised systems will be available soon in this
format. Efforts are also ongoing to produce a simple
set of integrated electronic registers. Series of global,
regional and multiple country level trainings and
adaptation meeting targeting program managers,
monitoring and evaluation (M&E) specialist and
clinical team will be conducted to assist the adapta-
tion and implementation of the new system.

Results and lessons learnt: The 3 interlinked patient
monitoring systems build and improve on the origi-
nal 2006 patient monitoring tools by supporting in-
tegrated service provision and collection of key inter-
nationally agreed upon indicators for HIV care/ART,
HIV drug resistance early warning, reproductive
health, PMTCT, malaria during pregnancy and TB-
HIV. Data for routine program monitoring and eval-
uation is also generated from the patient monitoring
system. It also facilitates generation of harmonized
data that are important for planning at the different
levels of the health care delivery system.

Conclusion: An integrated system for longitudinal
patient records for the provision of care for HIV, TB,
pregnancy and newborns will eliminate duplication,
improve patient follow-up and ease facility staff bur-
den to facilitate patient care and to concentrate on
key harmonized indicators for both national report-
ing and local quality improvement.

Harmonisation of global TB-HIV indicators
WHO, UNAIDS, UNGASS and PEPFAR, process
and outcome

A Reid. UNAIDS, Geneva, Switzerland

This presentation will describe the process of har-
monisation of global TB-HIV indicators between
WHO, UNAIDS, UNGASS and PEPFAR and outline
the need for further work to ensure data quality and
to minimize the reporting burden on programmes

IMPLEMENTING AND EVALUATING
PATIENT AND PROVIDER EDUCATION:
SUCCESSFUL MODELS AND

LESSONS LEARNT

Developing MDR training manuals in China

X Caihong,' L Liang,2 W Wanda,3 T Cheryl.3 '"National
Center for Tuberculosis Control and Prevention, China CDC,
Beijing, 2Beijing Tuberculosis & Thoracic Tumor Research
Institute, Beijing, China; 3Centers for Disease Control and
Prevention, Atlanta, Georgia, USA

Setting: China is one of the multidrug-resistant tu-
berculosis (MDR-TB) high-burden countries. Cur-
rently, there are several prefecture pilots for the pro-
grammatic management of drug-resistant tuberculosis
(PMDRT); however, there are no standard MDR-TB
training materials for the country.

Objective: Develop training materials specific for
health care workers in China that address the chal-
lenges of the epidemiology of MDR-TB and meet the
training needs of the health workers responsible for
providing MDR-TB program services.

Design: The first step in developing MDR training
materials for China included the review of existing
training materials from other programs and discus-
sion regarding the adaptability to the China program;
second, review of the Green Light Proposal for MDR-
TB project and identification of high priority training
needs for persons involved in MDR-TB projects;
third, development of draft MDR-TB training mod-
ules. Trainees, including all related health workers
and the manager of the MDR-TB project, were se-
lected to pilot test these modules; based on the feed-
back from the trainees, the training modules were
modified and finalized.

Results: Priority modules developed for China in-
cluded: 1) Overview of MDR-TB Project and Train-
ing; 2) detect cases of MDR-TB; 3) treat cases of
MDR-TB; 4) inform patients about MDR-TB; 5) en-
sure continuation of MDR-TB treatment; 6) infec-
tiousness and infection control.

Conclusion: To develop effective training materials,
it is necessary to assess the current country situation
for MDR-TB and identify the training needs of health
workers; once developed, the training materials should
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be pilot tested with the target staff to appropriately
modify the materials.

Effective health communication strategies:
effect of an intervention in Lithuania, Latvia
and Arkhangelsk

T Hasler," E Davidaciene,? V Globyte,3 N Nizovtseva,*

D Perchin,5 L Kuksa.6 'LHL, Oslo, Norway; 2National
Tuberculosis and Infectious Disease Hospital, Vilnius, Lithuania;
3Siauliai Tuberculosis Hospital, Siualiai, Lithuania; 4Foundation
of Supporting TB Patients, Arkhangelsk, SArkhangelsk Regional
Clinical Tuberculosis Dispensary, Arkhangelsk, Russian
Federation; 6Foundation of Fight Against Tuberculosis in Latvia,
Riga, Latvia

To communicate well with patients is an essential
skill for health personnel. It is impossible to assess a
patient adequately or giver proper care and treatment
if health personnel do not have the skills to commu-
nicate effectively. Available data indicate that the
quality of the health provider-patient communication
has a significant impact on patient satisfaction and
medical outcomes.
Intervention: Process training was implemented over
a period of one year with health staff in TB hospitals
in Lithuania, Latvia and Arkhangelsk, Russia. The
training addressed lack of constructive communica-
tion among health staff and patients, based on thor-
ough needs assessments. Main aspects of the training
were self-assessment, contents of teaching being di-
rectly related to stated needs, use of experience based
learning and participatory methods, and addressing
emotional aspects of health staff as well as patients.
Methods:
e Observation tasks to raise awareness about com-
munication habits
¢ Baseline survey to assess initial learning needs
e Skills training courses
¢ Training of trainers courses
e Survey questionnaire with patients
Results indicate that staff at the TB hospitals did not
earlier assess their own emotional needs to cope with
fear, anger and conflicts, nor did they assess patients
social and emotional needs. During process training
awareness was created about lacking skills to commu-
nicate effectively with patients and colleagues. Train-
ing was tailored to their expressed needs and results
indicate that use of effective communication skills fa-
cilitates patients to open up and deal with emotional
aspects connected with the disease in addition to im-
proved treatment completion rates.

Materials for migrant TB patients on the
USA-Mexico border

F Gonzalez. Links Media, Gaithersburg, Maryland, USA

Background: The Government of the USA and Mex-
ico signed an agreement to develop ‘a sustainable and
effective capacity to diagnose, control and monitor

tuberculosis’ (2002). Links Media approached the
task to complete an IEC Strategy.

Methods: Pilot states in Mexico used a monitoring
and evaluation (M&E) approach. Validated instru-
ments were applied. Populations included: indige-
nous, diabetics, HIV/aids, imprisoned and migrants.
Objectives: Three objectives were identified: 1) in-
crease public’s knowledge; 2) increase TB patients’
knowledge of MDR-TB; 3) reduce stigma by increas-
ing knowledge of TB risk factors.

M&E and lessons learned: The approach to M&E
was simple, economical, quick, robust, and replica-
ble. Instruments were: existing data, in-depth inter-
views, short questionnaires, panels, a ‘most significant
changes’ technique, and controlled ‘laboratory’ tests.
Interventions and materials were designed/produced
using a professional approach. The impact of the in-
terventions was positive and large. The general pub-
lic learned more of the basic core TB facts, patients
learned more about drug resistance, and providers
learned more about risk factors.

Conclusions: It is difficult to reach migrants with TB
information. Despite their vulnerability to TB, most
migrants are more concerned with other problems.
They know little about TB but can learn the basic in-
formation quickly in a ‘captive’ environment, such as
a temporary residence for migrants. Nevertheless, the
great majorities of migrants move around frequently
and avoid contact with government officials or pro-
grams. Even if they are exposed to TB information
(ex. radio), few will be able to take the recommended
measures or change their behavior.

Training course for increasing ART uptake
among HIV-infected TB patients in Thailand

A Anuwatnonthakate,’ B Kim,2 S Moolphate,3

N Sanguanwongse,* P Kantipong,> P Limsomboon,6

S Komsakorn,” S Whitehead.'2 Thailand Ministry of Public
Health, US Centers for Disease Control and Prevention
Collaboration, Nonthaburi, Bangkok, Thailand; 2US Centers
for Disease Control and Prevention, Atlanta, Georgia, USA;
3Research Institute of Tuberculosis (Japan), Chiang Rai, Chiang
4Bamranaradura Institute, Nonthaburi, 5Chiang Rai Regional
Hospital, Chiang Rai, sPhuket Provincial Public Health Office,
Phuket, 7Chiang Rai Provincial Public Health Office, Chiang Rai,
Thailand

Background: In Thailand, HIV-infected TB patients
frequently die during TB treatment. Data from the
Thailand TB Active Surveillance Network show most
HIV-infected TB patients have a CD4 count below
250 cells/pL, but many do not receive anti-retroviral
therapy (ART) during TB treatment.

Method: We interviewed staff to guide the content
and logistics of training materials. An extensive liter-
ature review was conducted to document the benefits
of early ART initiation among HIV-infected TB pa-
tients. A three-pronged evaluation was conducted after
training: 1) follow up questionnaire for participating
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health care workers (HCW); 2) a ‘lessons learned’
meeting for HCWs and health officers from the na-
tional, regional, and provincial levels; and 3) evalua-
tion of ART prescribing rates in participating sites
(ongoing).

Results: A comprehensive set of curriculum materi-
als were developed, including posters, pocket guides,
fact sheets, and a participant training manual. Top-
ics included epidemiology, benefits of ART in HIV-
infected TB patients, Thai national guidelines, case
studies, and patient/provider/systems issues. Follow-
ing a training of trainers (TOT) for 10 staff, over 270
HCW including physicians, nurses, and pharmacists
were trained in 5 sites. Evaluation showed sites made
changes in work flow to reduce barriers to rapid ART
initiation. The national TB program will adapt the
curriculum for nationwide use.

Conclusions: Training provided an opportunity for
HCWs to address health care systems issues, includ-
ing provision of one-stop service, standing orders,
and development of care referral flowcharts. The
training and its evaluation influenced national policy
and guidelines on prescribing ART to HIV-infected
TB patients.

Training community workers in DOT for MDR-TB

| Ayakaka,' B Kirenga," W Worodria,' R Mugerwa,'
J Ellner,2 E Jones-Lopez,'2 K Fennelly,’2 A Okwera.!
TMU-UMDNJ Research Collaboration, Kampala, Uganda;
2University of Medicine and Dentistry of New Jersey,
South Orange, New Jersey, USA

We previously reported the detection of multidrug re-
sistant tuberculosis (MDR-TB) in the Tuberculosis
Wards at the Mulago Hospital in Kampala, Uganda.
We subsequently implemented a treatment program
with second-line drugs to assess the feasibility of
treating MDR-TB in this resource-limited setting. Pa-
tients were initially admitted for treatment and the
period of admission was determined by the time
taken to convert to negative culture and the period
on the intramuscular amikacin. Thereafter patients
continued to take their oral medication at a local
health unit nearest to their residence observed by a
health worker trained and supervised by our team
of medical officers and nurse. Patients were selected
for treatment on the basis of ability to comply with
directly-observed therapy and with follow-up in our
clinic. All patients were treated with an individual-
ized regimen guided by drug-susceptibility testing us-
ing BACTEC cultures. All received levofloxacin orally
and amikacin intramuscularly as well as other first and
second line drugs. Two patients were HIV-positive
and one was treated with anti-retroviral medication.
All patients completed 24 months of therapy except
for one patient who died from non-TB causes after
sputum culture conversion. The mean time to culture
conversion was 2.67 months. There were no relapses

identified at follow-up 24 months after completion of
treatment. Conclusion. Treatment of MDR-TB in this
resource-limited setting is feasible anand relatively
well-tolerated. Treatment outcomes after two years
are good in spite of the presence of cavitary disease
and the lack of access to surgical resections. Health
workers in already existing private and government
health units respond well if well trained and moti-
vated to carrying out the daily DOT.

MODELS FOR COMMUNITY
ENGAGEMENT: USING INFORMATION
TECHNOLOGY, COMMUNITY
MOBILISATION AND COMMUNITY

Building support for community advocacy to
address TB, MDR-TB and TB-HIV in Uganda

A Kuteesa. Health Rights Action Group (HAG), Kampala,
Uganda

Background: Uganda is 16th of the high burden Tu-
berculosis (TB) countries. Ministry of Health estimates
80000 new cases annually. It attributes 50% of deaths
of People Living with HIV/AIDS (PHA) to TB result-
ing from low level of community awareness, weak
community mobilization for TB control, poor access
to diagnostic services and rampant stock outs of TB
medicines in health facilities caused by poor distribu-
tion supply chain.

Methods: Building capacity of communities to de-
mand for the right to health.

Description: Working with selected districts, HAG
empowers communities with TB-HIV information
and intensified case finding (ICF) to reduce TB-HIV
associated stigma, advocating for strengthening HIV/
AIDS and TB management in health centers at the
districts to ensure effectiveness of TB-HIV prevention,
care and treatment.

Objective: To reduce the burden on TB among PHA.
Results: Increased community participation in TB is-
sues, PHA conduct advocacy.

Key lesson: Increasing awareness of TB among PHA
and community mobilisation lead to increased de-
mand for TB-HIV services. Community mobilization
is critical.

Target audience: National TB-HIV Managers, heads
of TB-HIV units in health centers and PHA.
Conclusion: ICF and access to quality diagnosis and
treatment of TB in accordance with national guide-
lines is essential for improving the quality and quan-
tity of life of PHA.
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FIDELIS INITIATIVE: RESULTS AND
LESSONS LEARNT

FIDELIS and case finding interventions:
a quantitative analysis

S G Hinderaker,'2 | D Rusen,! C-Y Chiang,' D Enarson.!
International Union Against Tuberculosis and Lung Disease,
Paris, France; 2University of Bergen, Bergen, Norway

Setting: Tuberculosis control activities worldwide
funded by the FIDELIS initiative.

Objective: To compare the effect of 6 strategies of in-
tervention on case finding of new smear positive TB
cases (NSP).

Design/methods: We assessed intervention strategies
in FIDELIS projects by comparing additional new
smear positive (NSP) cases, defined as the number of
NSP cases detected during project year subtracting
the number in the previous year. Interventions were
categorized into 6 strategies by external monitors
after completion of the projects. Each of the 6 strate-
gies was compared with all projects not employing
that intervention, using Mann-Whitney U-test.
Results: A total of 85 267 additional NSP cases with
a median of 1207 additional NSP were detected by
51 FIDELIS projects, in which 2 detected less cases
than the previous year. 13 projects had 1 strategy, 13
had 2 strategies, 16 had 3 strategies, 2 had 4 strate-
gies, 1 had 5 strategies, and 6 projects expanded rou-
tine DOTS services without an innovative interven-
tion. Projects employing health system strengthening
had a median of 2463 NSP cases detected and proj-
ects without had a median of 659. Projects employ-
ing incentives had a median of 2510 additional NSP
cases and projects without had a median of 717.
Projects applying other strategies did not detect more
additional NSP cases as compared with projects not

Table Additional case finding in 51 FIDELIS projects, by
strategy employed

Median Mann-
additional ~ Whitney
Intervention strategy n case finding test
All projects 51 1207
IEC 28 1737 P=0.161
No IEC 23 659
Involve private sector 13 775 P =0.057
Not involve private 38 1677
Innovative microscopy services 7 1752 P =0.397
Not innovative microscopy
services 44 1201
Semi-active case finding 11 1265 P =0.492
Not semi-active case finding 40 1125
Health system strengthening 20 2463 P <0.001
No health system strengthening 31 659
Incentives 21 2510 P <0.001
No incentives 30 717
No intervention 6 494 P =0.043
Any intervention 45 1722

applying them. Projects not employing any innovative
interventions had a median of 494 additional NSP
cases detected compared to 1722 additional NSP in
projects using one or more interventions.

Conclusions: Health system strengthening and use of
incentives were associated with increased case finding.

FIDELIS in China: impact on case detection

L-X Zhang,' Y Lin," C-Y Chiang,2 | D Rusen,2 D Enarson.2
1China Office, International Union Against Tuberculosis and
Lung Disease, Beijing, China; 2International Union Against
Tuberculosis and Lung Disease, Paris, France

Setting: 15 Fidelis projects implemented in 1006 coun-
ties of 13 provinces with population of 487 million in
China.

Objective: To increase the number of new smear pos-
itive cases detected.

Methods: The major interventions are mainly of those
community-based interventions adapted to their own
situations with innovative local approaches.

Results: There were total of 118554 health person-
nel trained in the Fidelis projects, including 190 pro-
vincial health professionals, 3879 prefecture and
county health professionals, 99448 township and
village health workers and 12997 school teachers
trained respectively. There were 143374 and 140543
new smear positive pulmonary tuberculosis cases
registered by the end one and two phase of the proj-
ect year, a increase of 155.9% and 112.8% against
the baseline of one year before project, respectively
(Table). A cure rates of 92.4% and 92.2% were
achieved in phase one and two of Fidelis projects re-
spectively based on the cohort analysis.

Conclusion: New case detection rate was signifi-
cantly improved and increased by the Fidelis projects
implemented in China.

Table Comparison of new smear-positive cases detected at
end of Fidelis project year and that one year before

No. of new smear-positive cases detected

One year Year Percentage
Fidelis project  before project achieved increase
Phase one 91946 143374 155.9%
Phase two 124637 140543 112.8%
Total 216583 283917 131.1%

Limited access to care analysis in Bangladesh

M Rifat," | Nayer,” M A Islam,2 F Ahmed," S M Ahmed,!
I D Rusen.2 'BRAC, Dhaka, Bangladesh; 2International Union
Against Tuberculosis and Lung Disease (The Union), Paris,
France

Background: BRAC an NGO is providing support to
National Tuberculosis Program (NTP) covering two
third of Bangladesh. BRAC undertook two FIDELIS-
supported projects in 2004 and 2005 covering
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23.7 million population. This analysis is based on
limited access forms used routinely in the project to
examine accessibility and other factors.

Objective: To determine median treatment delays (total,
patient and health system delays) and determine pro-
portion of cases with excessive treatment delay and
association with other factors.

Method: The study included all new smear positive
tuberculosis cases registered in FIDELIS supported
BRAC areas from April, 2004 to September, 2005.
Data was collected routinely in ‘limited access’ for-
mat during treatment initiation as a part of routine
activities.

Results: Among 7028 NSP cases, median total delay
was 12 weeks. Median patient and health system delay
was 4 and 8 weeks, respectively. Of all patients, 57.2%
and 86.6% had excess delay of 12 weeks or more
and 8 weeks or more, respectively. Younger patients
demonstrated less treatment delays, though there was
no association between gender and delay. Total me-
dian delay was lower in urban areas. Majority of the
patients visited non-qualified practitioners during ini-
tial care-seeking visit. Those whose initial visit was to
a provider other than a public health center demon-
strated greater treatment delay.

Conclusion: Although Bangladesh has achieved 99%
DOTS coverage and increased case detection, treat-
ment delays are still high. Efforts to educate com-
munity, especially older age groups, and to include
providers outside of the public sector should be
strengthened.

Acknowledgement: We acknowledge all BRAC staff involved in

FIDELIS project and Government of Canada through the Cana-
dian International Development Agency for funding the project.

FIDELIS experience in Anhui, China

X H Kan,' L-X Zhang,2 C-Y Chiang,? G W Chen.! 'Anhui
Provincial TB Institute, Hefei, Anhui, 2The Union China Office,
Beijing, China; 3International Union Against Tuberculosis and
Lung Disease, Paris, France

Setting: Anhui Province, China, 2004-2007.
Objectives: To increase case-finding of tuberculosis,
especially among the poor and in rural areas in An-
hui, China.

Methods: A survey card was designed for elementary
and secondary school students to identify tuberculo-
sis suspects in their family. Teachers provided health
education on tuberculosis before giving the survey
card to students and collected the card within a week.
Survey cards with identified tuberculosis suspects by
township doctor were given to village doctors, who
visited suspects to collect sputum for examinations.
Patients were diagnosed and started on treatment at
county level.

Results: From May 2004 through April 2005 in
Phase 1, a total of 23079 tuberculosis suspects were
identified from the cards, among them 2307 (10.3%)

were diagnosed with tuberculosis. Of the 12075 tu-
berculosis patients at 24 counties clinic, 5462 were
smear positive, an increase of 281% compared with
the number of new smear positive TB patients (1432)
registered during the same period prior to the project.
From November 2005 through October 2006 in
Phase II, a total of 20272 new smear positive tuber-
culosis patients were identified, an increase of 26%
compared with the number of smear positive patients
registered during the same period prior to the project.
Conclusions: It is feasible to massively mobilize stu-
dents through collaboration between health care sys-
tem and education system to increase tuberculosis
case finding.

FIDELIS and policy uptake: lessons learnt

in China

K E Bissell,’ D Hsu.2 "Health Policy Research Unit,
International Union Against Tuberculosis and Lung Disease,

Auckland, 2School of Population Health, University of
Auckland, Auckland, New Zealand

Aim: To document ‘lessons learnt’ and changes in

policy, practice and perceptions as reported by those

involved at local, county, provincial and national lev-
els in FIDELIS projects in two provinces in China

(Anhui and Shaanxi).

Design: A qualitative study within the overall evalu-

ation of FIDELIS.

Methods: Findings are based on analysis of 36 inter-

views, most of which were semi-structured, in-depth

interviews, carried out in 2008 by two social scien-
tists contracted by The Union. Key informants were
selected from those involved in Anhui and Shaanxi

FIDELIS projects in China and internationally.

Results: Several changes in policy and practice at na-

tional and/or provincial levels were directly influ-

enced by these two FIDELIS projects:

1 Establishment of microscopy centres at township
levels. Provincial variation: also funding equip-
ment and technician.

2 Recommendations about strengthening health
promotion

3 Financial incentives for health personnel to detect,
trace and refer patients

4 Transport subsidies for patients

5 Working with Women’s Committees
Valuable lessons learned from their FIDELIS proj-

ects emerged through interviews. The FIDELIS pro-

cess and their projects provided an opportunity to
better understand or address:

e Local ownership and commitment

e Political commitment for TB

¢ Innovative thinking

o Strengthening DOTS and public health
approaches

¢ Limited access

¢ Training, supervision and monitoring
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e Use of data and information systems

e Institutional links and collaborations

e Management of finances and projects

e Communications

e Research needs and recommendations for funding
Conclusion: Qualitative evaluation captured a wide
variety of lessons learned and some significant changes.
Such evaluation complements quantitative analyses
of case-detection and costs.

Funding for FIDELIS was provided by the Government of Canada
through the Canadian International Development Agency.

FIDELIS five years later: looking back at
lessons learnt

I D Rusen. International Union Against Tuberculosis
and Lung Dlsease, Paris, France

Setting: Tuberculosis control activities worldwide.
Objective: To review lessons learnt within the
FIDELIS initiative to provide direction for future
Initiatives.

Design: FIDELIS was a multi-project fund to increase
case detection through local and innovative ap-
proaches with a focus on patients with limited access
to care. FIDELIS was supported by the Government
of Canada through the Canadian International De-
velopment Agency and implemented by the Inter-
national Union Against Tuberculosis and Lung Dis-
ease (The Union).

Results: Several unique and innovative features were
developed and employed within FIDELIS. Most of
these components resulted in clear benefits for the
initiative. However, several components also presented
challenges for FIDELIS as a whole, as well as for in-
dividual projects. Project criteria limiting the size of
projects to smaller efforts likely made FIDELIS acces-
sible to smaller, local organizations. However, this
also likely decreased the overall efficiency of FIDELIS.
A reporting system unique to FIDELIS allowed for
more timely and careful review of the case finding re-
sults. At the same time, the monthly reporting system
created an additional burden for many projects. The
limited access form provided valuable information
for projects and for national programs, though also
increased the workload for already overburdened
health workers.

Conclusions: A wide range of unique and FIDELIS-
specific components were developed and introduced
within FIDELIS. While many of these efforts suc-
cessfully strengthened FIDELIS, some also created
challenges. A critical review of FIDELIS may result in
stronger, future multi-project initiatives addressing
tuberculosis or other public health problems.

MASS MEDIA IN LOW- AND
MIDDLE-INCOME COUNTRIES:
EVIDENCE FROM WORLD LUNG
FOUNDATION CAMPAIGNS

Testing mass media messages for tobacco
control campaigns in low- and middle-income
countries: a report from the Bloomberg
Initiative to Reduce Tobacco Use

S Mullin. World Lung Foundation, New York, New York, USA

Tobacco is the largest cause of preventable death in
the world, causing one in 10 deaths worldwide. If cur-
rent trends continue, it is projected that 10 million
deaths will occur annually by 2030, of which 70%
will have occurred in low and middle income coun-
tries. The Bloomberg Initiative focuses on tobacco
control activities primarily in 15 developing countries
where more than two thirds of the world’s smokers
live. Mass Media is one of the key strategies being
employed by the Initiative. World Lung Foundation
sought to assess the comprehension, acceptability, and
potential effectiveness of graphic anti-smoking televi-
sion advertisements in Bloomberg priority countries.
This presentation will show the results of the message
testing effort thus far and discuss how the research is
being used to inform and support mass media cam-
paigns in countries as well as broaden international
understanding of tobacco control media campaigns
across cultures.

Tobacco control mass media campaigns
in China
Y Chang. World Lung Foundation, New York, New York, USA

Mass media can be an effective stand-alone tobacco
control intervention. When properly planned, exe-
cuted, and sustained, evidence shows that targeted
mass media campaigns can effectively motivate quit
behaviour, raise public awareness of tobacco health
harms, and build support for tobacco control policy
measures. This session tracks the evolution and prog-
ress of tobacco control mass media campaigns in
China, where roughly one-third of the world’s smok-
ers reside.

Communication strategies for smoke-free
Turkey

S Hamill. World Lung Foundation, New York, New York, USA

Mass media plays a key role in supporting smoke free
jurisdictions by building public awareness of the leg-
islation, educating about the dangers of second hand
smoke and demonstrating government resolve to en-
force smoke free. In July 2009, Turkey enacted a com-
prehensive smoke-free legislation, a year-long imple-
mentation that started in offices and public areas and
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culminated in the hospitality sector such as restau-
rants, nightclubs and tea houses. This session will ex-
amine some of the communications strategies used
to build support and compliance for the Turkish leg-
islation, including both ‘paid media’, such as mass
media advertising and ‘earned media’, or working
with journalists.

Supporting pack warnings with mass media
advertizing in Egypt

M Elghamrawy. World Lung Foundation, New York,
New York, USA

Smoking is well-established in Egyptian culture; Egypt
is one of the 15 Bloomberg Initiative priority coun-
tries, where two-thirds of the world’s smokers live.
The Egyptian government has become more serious
about facing the dangers of smoking and the interven-
tion of health warnings on cigarette packs. To help
build support for graphic pack warnings, WLF in col-
laboration with Egypt’s MoH launch the ‘Save Your-
self” mass media campaign in August 2009. ‘Save
Yourself’ aims to inform millions of Egyptian smok-
ers about the serious health effects of tobacco and to
motivate them to quit before they become sick, thus
confirming the health warning messages on cigarette
packs. The campaign used hard-hitting, graphic TV
ads that had already been proven effective in other
countries. These ads were first message-tested with
local audiences, then adapted for use in Egyptian me-
dia. Pre- and post-evaluation assessments were con-
ducted before and during the campaign to measure
its effect, including measures of ad recall and audi-
ence size. The campaign aired for six weeks.

ZOONOTIC TB: PUBLIC HEALTH AND
SOCIO-ECONOMIC CHALLENGES

The genetic diversity of M. bovis in Tanzania
human and animal sources—a fifteen year
experience

R Kazwala,' S Mfinanga,2 B Muller,3 S Cleaveland,4

M Sharp,* J Zinnstag.? 'Faculty of Veterinary Medicine,
Morogoro, 2National Institute for Medical Research, Dar es
Salaam, Tanzania; 3Department of Epidemiology and Public
Health, Swiss Tropical Institute, Basel, Switzerland; 4Centre for
Population and Ecosystem Health, University of Glasgow,
Glasgow, Scotland, 5Veterinary Laboratory Agency, Lasswade,
Scotland, UK

Spoligotyping was performed on 56 Mycobacterium
bovis isolates in order to evaluate the genetic bio-
diversity of M. bovis strains identified in Tanzania in
the spanning period from 1993 to 2008. An apparently
high level of heterogeneity was observed. In total,
eleven spoligotypes were identified. The genetic relat-
edness of the spoligotypes indicated a high degree of

relatedness (95%) and the lowest was 11%. Com-
parison of the spoligotypes with the M. bovis Inter-
national spoligotyping database showed that one
among the main spoligotypes was identical to the
major cluster of M. bovis strains present in Uganda
and Ethiopia and another in South Africa, suggesting
that bovine tuberculosis may be traced to ancestral
clones in those neighbouring countries. The remain-
ing 10 spoligotypes were orphan and 9 absent in the
M. bouvis spoligotyping database. Interestingly, major-
ity of the spoligotypes frequently observed in South-
ern Highlands of Usangu plains were also observed
in Eastern and Northern Zones of Tanzania where
big cities of Dar-es-Salaam and Arusha respectively
are located. This finding shows that the spread of
M. bovis is due to extensive movements of cattle be-
longing to pastoralists for selling and in search of
good grazing areas and water. Time wise, dominant
spoligotype were time specific for the first five years
of this study as compared to the last 10 years where
Spoligotypes sp3 and sp10 were common. This re-
port gives an insight into the global M. bovis genetic
diversity in Tanzania and the impact on the disease
transmission.

Reverse zoonosis of TB: a devastating

threat for cattle and non-human primates

in Bangladesh

Z Rahim," C Nakagima,2 A van der Zanden,3

D van Soolingen,4 Y Suzuki.2 'Tuberculosis Laboratory,
International Centre for Diarrhoeal Disease Research,
Bangladesh, Dhaka, Bangladesh; 2Center for Zoonosis Control,
Hokkaido University, Sapporo, Japan; 3Laboratory for Medical
Microbiology and Public Health, Enschede, 4National Institute
of Public Health and the Environment, Bilthoven, Netherlands

Background: Bangladesh is endemic for human tu-
berculosis (TB). Various initiatives are in progress to
control human TB. But, data related to TB of ani-
mals, and non-human primates are rare.

Objectives: To a) isolate, and identify mycobacteria
from the vital organs of dead cattle, and non-human
primates, b) perform drug susceptibility testing, and
¢) genotyping of isolates.

Methods: After post-mortem, granulated vital organs
(lung, liver, and kidney) were studied to assess TB in-
fection by histopathological test, and culture. Myco-
bacterial colonies were confirmed by conventional
and molecular tests. Standard technique was followed
for susceptibility testing, and spoligotyping.

Results: TB of these animals was confirmed by histo-
pathological report (presence of granuloma, caesation
necrosis, and calcification). Mycobacterium spp. failed
to grow from lung tissue samples of 4 cows. Spoligo-
typing performed from the paraffin-embedded lung
tissue samples confirmed acid-fast bacilli as M. tuber-
culosis complex (MTBC) with spoligo-pattern simi-
lar to stains isolated from oryx. Based on single nu-
cleotide polymorphism of gyrB gene and RD deletion,
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the infecting MTBC organisms were identified as M. af-
ricanum subtype 1. Monkey isolates were identified as
M. bovis by nested-PCR. gyrA gene sequence of these
two isolates was different but the spoligo-patterns
were similar to M. africanum subtype 1. Monkey
strains were sensitive to all first-line anti-tuberculosis
drugs.

Conclusion: Cattle and monkeys were possibly in-
fected with M. tuberculosis and M. africanum-infected
caretaker(s) and subsequently transmitted to other
mammals. These results indicate that reverse zoono-
sis is taking place in a TB-endemic country like Ban-
gladesh. These results also indicate that human TB is
a threat for the cattle and non-human primates living
in close association with humans. Detailed studies
must be conducted to understand the mode of trans-
mission and subsequent control.

Molecular epidemiology of human cases of TB
due to Mycobacterium bovis in Mexico

F Milian-Suazo,' L Perez-Guerrero,2 C Arriaga-Diaz,3

M Escartin-Chavez,4 A M Anaya-Escalera.! 'CENID-FMA,
INIFAP, Queretaro, Qro, 2Facultad Ciencias Naturales-UAQ,
Queretaro, Qro, 3CENID-Micro, INIFAP, Mexico, DF, 4Facultad
de Medicina-UAQ, Queretaro, Qro, Mexico

The purpose of this study was to evaluate the role of
M. bovis in human tuberculosis in a high prevalence
area of TB in cattle. Sputum, urine and ‘other tissue’
samples were obtained from three population groups:
TB symptomatic patients, dairy farms workers and
workers from an abattoir. Macroscopic TB-lesion
samples were also taken from cattle at slaughter. All
samples were first analyzed by the BAAR test and
then both, cultured in Stonebrink and Lowenstein-
Jensen media and analyzed by a nested PCR MPB70
to amplify M. tuberculosis complex bacillus DNA.
Spoligotyping was accomplished in isolates or ampli-
fied DNA. A total of 566 samples were collected: 255
from symtomatic patients, 218 from farm workers
and 93 from abattoir workers: 369 samples were
sputum, 272 urine and 18 other tissue (gastric juice
and pleural liquid). Seventy-one samples were positive
to at least one of the diagnostic tests: 46 to BAAR, 26
to culture and 124 to nested PCR. From sputum sam-
ples, 18 were positive to culture; 6 of them showed
M. bouis fingerprint, 80 were positive to PCR; 12 of
which were M. bovis. From the urine samples, 5 were
positive to culture; 4 showed M. bovis fingerprint, 41
were PCR positive; 10 had M. bowis fingerprint. Fi-
nally, from the 18 ‘other tissue’ samples, 2 were culture
positive, both were M. bovis. In summary, 34 (6%)
samples showed M. bovis spoligotype. In symptom-
atic patients, 20 (7.8%) of the strains were M. bovis,
similar to the proportion in farm workers. Only one
sample from the abattoir workers was positive to cul-
ture, the spoligotype was M. tuberculosis. Spoligo-
types were compared to 45 M. bovis fingerprints

from cattle from the same study area. Eight finger-
prints from samples in cattle showed identical finger-
print to five fingerprint samples from humans. Two
other spoligotipes from humans had only one spacer
different to the eight fingerprints from cattle. Our
study shows that M. bovis plays an important role in
the epidemiology of TB in humans in Mexico.

CONTACT INVESTIGATION IN
THE HOUSEHOLDS OF ACTIVE
TUBERCULOSIS PATIENTS IN
LOW-RESOURCE SETTINGS

TB-HIV contact investigation study

in Cambodia

R Song. Division of TB Elimination, Centers for Disease
Control and Prevention, Atlanta, Georgia, and Children’s
Hospital Boston, Harvard Medical School, Boston,
Massachusetts, USA; For the Cambodia TB-HIV Contact
Investigation Team, Phnom Penh, Cambodia

Background: Investigating household contacts of TB
patients can reduce transmission of TB disease and fa-
cilitate early TB diagnosis and treatment. HIV testing
is reccommended for TB suspects, including household
contacts of TB patients. Due to resource constraints,
contacts are not routinely evaluated in most high-
burden settings, including Cambodia. Data on feasibil-
ity and impact are needed to inform implementation.
Methods: We enrolled newly registered patients with
TB in three Cambodian provinces from January—May
2009. Household contacts were enrolled during home
visits and evaluated at the nearest referral hospital
for TB disease, including medical history, physical
examination and chest radiography. All contacts
=18 years, plus those contacts <18 years with HIV
risk factors were offered HIV testing. Tuberculin skin
testing (TST) was used for contacts <§ years and con-
tacts with HIV. We collected sputum specimens for
smear microscopy from contacts with abnormal
signs, symptoms, or chest radiographs.

Results: We enrolled 561 index patients with TB and
2639 household contacts of these patients, including
320 children <S5 years. Sputum specimens were col-
lected from 675 contacts (26%) susected of TB dis-
ease; 192 (7%) contacts were diagnosed with TB dis-
ease. Of those, 16 (8%) had smear-positive and 81
(42%) smear-negative pulmonary TB, 95 (50%) ex-
trapulmonary TB. Of the 561 index patients, 39 (7%)
were HIV infected; 1417 contacts were tested for
HIV; 23 (2%) had HIV infection. Of 341 contacts
with TST, 68 (20%) had an induration of =10 mm.
Conclusions: TB disease and latent TB infection
among household contacts of TB patients in Cam-
bodia is high. TST is a useful adjunct to identify
contacts for chemoprophylaxis. HIV infection among
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household contacts was relatively low (albeit higher
than in the general population). In Cambodia, con-
tact investigations would increase TB case detection
rates, resulting in earlier TB diagnosis and treatment.

Contact screening and chemoprophylaxis

in the Indian TB control programme:

a situational analysis

R Banu,' K Jagarajamma,' F Wares,2 V Chandrasekaran,’
S Swaminathan.! "Tuberculosis Research Centre, Chennai,

Tamil Nadu, 20ffice of the World Health Organization
Representative to India, New Delhi, Delhi, India

Background: The Indian Revised National Tubercu-
losis Control Programme (RNTCP) recommends that
all household contacts of smear-positive pulmonary
tuberculosis (PTB) cases, be screened for tuberculosis
(TB) disease and 6-months isoniazid preventive ther-
apy (IPT) administered for asymptomatic children
<6 years of age.

Objective: To assess the implementation of child con-
tact screening and IPT administration under RNTCP.
Methodology: This cross-sectional study was con-
ducted in 2 randomly selected TB Units (TU) each of
urban (Chennai city) and rural (Vellore district) sites
in Tamil Nadu, South India from July to September
2008. The study involved perusal of TB treatment
cards of source cases (new or re-treatment smear-
positive PTB patients started on treatment), interview
of source cases, and focus group discussions (FGD)
among health care workers.

Results: Interviews of 253 PTB patients revealed that;
of the 220 contacts aged <14 years, only 31 (14%)
had been screened for TB; and of the 84 household
children <6 years, only 16 (19%) had been initiated
on IPT. The treatment cards of source cases lacked
documentation of contact details. FGDs revealed
higher awareness among urban health care workers
but a lack of detailed procedures for child contact
management.

Conclusion: Provision for documentation by using a
separate IPT card and focused training may help to
improve implementation of child contact manage-
ment in the RNTCP.

NTP AND NAP: THE CHALLENGES OF
COLLABORATION IN TB-HIV ACTIVITIES

Scale-up of the Three Is: how far have we
come in 2009?

B Durovni. Municipal Health Department, Rio de Janeiro,
RJ, Brazil

Rio de Janeiro is pursuing the 3 I’s in its HIV and TB
clinics, the collaboration between the two programs
has scaled up the identification of latent TB and initi-

ation of IPT. More than 1500 patients have been
started on IPT with approximately 85% of comple-
tion rate. IPT has been included in the revision of
both the NAT and NTP guidelines and INH is now
distributed and monitored in the same system as the
antiretrovirals, meaning that all HIV clinics will have
INH for their patients regardless of the presence of a
TB program. Among HIV patients with positive TST,
the screening for TB, as part of IPT, has found 9% of
TB cases in 29 HIV clinics in Rio de Janeiro city.
Doctors and nurses have been trained to engage in in-
fection control activities and administrative measur-
ers like outdoor waiting areas for TB patients have
been implemented.

Creating demand for integrated HIV care

at community level: how to mobilise people
at grassroots level

E T Santos Filho. Grupo Pela VIDDA-RJ, Rio de Janeiro, RJ;
THRio/CREATE, Rio de Janeiro, RJ; and REDE TB (TB-Network)
Community Mobilization, Rio de Janeiro, RJ, Brazil

Problem: Integration of TB and HIV services in health
care units is not a reality in most part of the globe.
Programs worldwide recommend and do not imple-
ment comprehensive care for TB-HIV co-infected
patients.

Development: Evidence of lack of treatment informa-
tion and rights by patients (people affected in general)
is quite well documented and acknowledged. Pro-
grams often justify their non-compliance for collab-
orative activities implementation with excuses: drug
management limitations, counseling requirements,
specialist supervision needs, and lack of qualified per-
sonnel. Sensitizing community based organizations
dealing with vulnerable populations for TB and HIV/
AIDS seems to be the most effective way to provide
needed information to those affected. Moreover, in-
formation and education is the elementary require-
ment to provoke advocates for the cause of TB-HIV
collaboration activities.

Conclusion: TB and HIV/AIDS activists have a great
opportunity to demonstrate advantages in treatment
compliancy, adherence both to TB and HIV treat-
ments, and cost effectiveness of collaborative activities.
Simple assessment and operational research are indi-
cated tools to fundament advocacy on this behalf.
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EXPERIENCES AND STUDY RESULTS
FROM TB VACCINE TRIALS SITE
DEVELOPMENT

Overview of vaccine trial sites and the
TBVACSIN network

J Sacarlal," T Hawkridge,2 H Mahomed,3 P Musoke,*

A Van't Hoog,5 N A Jesuraj,6 S Thim,” S Verver.8 'Centro de
Investigacao em Saude de Manhica (CISM), Manhica, Maputo,
Mozambique; 2Aeras Global TB Vaccine Foundation Africa,
Cape Town, 3SATVI Project Office, Brewelskloof Hospital, Cape
Town, South Africa; 4Makerere University, Infectious Disease
Institute, Mulago Hospital Complex, Kampala, Uganda; 5Kenya
Medical Research Institute (KEMRI), Kisumu, Kenya; 6St. Johns
Research Institute, St. Johns National Academy of Health
Sciences, Koramangala, Bangalore, India; 7Cambodian Health
Committee—~CHC, Phnom Penh, Cambodia; 8KNCV
Tuberculosis Foundation, The Hague, Netherlands

Several promising new TB vaccines have advanced
to phase II trials and are ready for phase IIb trials.
Phase III trials will likely involve tens of thousands of
participants and will have to be multi-site trials. Until
recently only one site—established near Cape Town
by the South African Tuberculosis Vaccine Initiative
(SATVI) and AERAS—had the basic capacity to con-
duct such a trial. Sites in India, Kenya and Uganda
have started cohort studies in similar populations to
obtain epidemiologic parameters and build capacity
for large trials. Sites in Mozambique and Cambodia
will start similar studies soon. Main funders are
AERAS and EDCTP. Site requirements include ade-
quate basic infrastructure, availability of qualified or
trainable staff, functioning primary health care ser-
vices and surveillance, a stable population, sophisti-
cated laboratory backup for microbiological and im-
munological trial endpoints, expert clinical backup
for clinical endpoints and high TB rates. TB-VACSIN
(TuBerculosis VACcine trial Sltes Network) repre-
sents institutions and investigators involved in pre-
paring for TB vaccine trials. Four sites in Africa and
two sites in Asia are involved. The network also com-
prises AERAS Global TB vaccine Foundation, and
collaborators as KNCV TB Foundation, Academic
Medical Centre, Amsterdam, and Karolinska Insti-
tute, Sweden. The network has presented the oppor-
tunity for meaningful South-South and North-South
collaborations. This has been accomplished through
working together on proposals and protocols, meet-
ings and workshops hosted at one of the site locations,
exchange visits and visits by external collaborators,
the development of a website, sharing of clinical and
laboratory standard operating procedures and case
report forms, and collaborative training in clinical re-
search. The network increases the potential for cross-
site and multi-site grant applications and collabora-
tion, whereby new sites can benefit from the lessons
learned.

Prevalence of M. tuberculosis infection and
TB disease among adolescents in Kenya

V Nduba, P Onyango, A Van't Hoog, S Wandiga,

K Laserson. KEMRI/CDC Research and Public Health
Collaboration, Kisumu, KE, Kenya

Introduction: Kenya is ranked 13 among 22 high TB
burden counties. No current vaccine has been shown
to reliably prevent pulmonary tuberculosis and the
risk of TB disease following infection begins to in-
crease in adolescence. This high risk population is a
target for new TB vaccines. Establishing the preva-
lence of TB infection and disease plus incidence is im-
portant as part of preparing and obtaining assump-
tions useful for future TB vaccine trials.

Methods: A prospective cohort study of 5000 ado-
lescents aged 12-18 years is being conducted by
KEMRI/CDC in Western Kenya in an area under de-
mographic surveillance. Adolescents are enrolled and
followed for one year. TB suspects are identified us-
ing clinical criteria/history of contact with a TB case/
positive mantoux (TST). TB diagnosis is by sputum
examination (microscopy and culture), and chest
radiography.

Results: Out of 1429 adolescents enrolled by Febru-
ary 2009, 698 (48.8%) were female, median age 14
years. 578 (40%) were identified as TB suspects with
514 (89%) having one trigger for being TB suspects
i.e. either clinical symptoms, TST or history of con-
tact, 57 (10%) and 7(1%) had 2 and 3 triggers re-
spectively. The prevalence of culture or smear posi-
tive TB and all types of TB was 350/100000 and
560/100000 respectively. The prevalence of TB infec-
tion was 239/1000.

Discussion and conclusion: The prevalence of TB
among adolescents in western Kenya is quite high. A
large number of participants are also infected with
TB which might result in high TB incidence over time.
The high prevalence of TB disease and infection
makes this an ideal target population for TB vaccine
trials.

Recruiting and diagnosing TB among an infant
cohort in Uganda

A Wajja," D Mwanja-Mumpe,2 P Nabongo,? F Keneko,?
G Pariyo,® M Joloba,* H Mayanja-Kizza,'5 P Musoke.'.6
TInfectious Diseases Institute, Kampala, 2TB Study, Iganga/
Mayuge Demographic Surveillance Site, Iganga, 3Makerere
University School of Public Health, Kampala, 4Department of
Medical Microbiology, Makerere University, Kampala,
SDepartment of Medicine, Makerere University, Kampala,
6Department of Paediatrics, Makerere University, Kampala,
Uganda

Background and rationale: The Uganda TB Vaccine
Preparation Project is building capacity to conduct
TB vaccines trials. Knowledge of background TB epi-
demiology and demonstration of ability to recruit, in-
vestigate and follow up cohorts with high retention
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rates are prerequisites for trial preparation. The proj-
ect is being implemented in the Iganga/Mayuge De-
mographic Surveillance Site.

Objective and methods: This is a prospective study
to determine incidence of TB among a cohort of 2500
infants recruited over 1 year and followed for 2 years.
Eligible BCG vaccinated infants under 8 weeks of
age are recruited and followed up 3 times in the first
4 months and then every 4 months. Criteria for TB
suspicion in this study include history of household
TB contact, positive tuberculin skin test (TST) and
symptoms suggestive of TB. Suspects are admitted to
the case verification ward for TB diagnostic work-up
which includes sputum induction and gastric lavage
for TB smear microscopy and culture, TST and chest
X-ray.

Results: A total of 1615 (92%) out of 1755 screened
have been enrolled over a period of 8 months. Of
these 1111 and 789 participants expected for the 2nd
and 3rd follow up visits respectively; 1080 (97%)
and 759 (96%) have been completed as scheduled.
Main reasons for missed visits are death (7 = 17) and
migration (rz = 9). Of the 262 infants that have so far
met the TB suspect criteria; 169 had symptoms and
114 reported history of contact. Commonest symp-
toms are cough (82%), fever (45%) and weight loss
(27%). Of those who had TST done, 36 (17%) were
positive. All sputum smears done are negative and
culture results are awaited.

Conclusions: The site is demonstrating capacity to
recruit and retain an infant cohort with minimal loss
to follow up. Many infants have signs suggestive of
tuberculosis but identification of culture-confirmed
TB in infants remains a challenge. Our results will be
used to validate infant TB diagnostic algorithms.

Difference in TB incidence between active
and passive follow-up among adolescents
and infants

H Mahomed,'2 S Moyo,'2 T Hawkridge,3 S Verver,45

W A Hanekom,'2 G D Hussey.'2 'South African TB Vaccine
Initiative, Institute of Infectious Disease and Molecular
Medicine, University of Cape Town, Cape Town, Western
Cape, 2South African TB Vaccine Initiative, School of Child and
Adolescent Health, University of Cape Town, Cape Town,
Western Cape, South Africa; 3Aeras Global Tuberculosis
Vaccine Foundation, Washington, Maryland, USA; 4KNCV
Tuberculosis Foundation, The Hague, Netherlands; SCINIMA
Academic Medical Centre, Amsterdam, Netherlands

Background: Surveillance methods for childhood
and adolescent tuberculosis (TB) in vaccine efficacy
trials must be sensitive and reliable.

Objectives: To compare TB incidence in infants and
adolescents followed up actively with those followed
up passively.

Methods: Newborn infants and adolescents were
randomized to active or passive surveillance for two
years. Participants in the active group were screened

for TB every 3 months while those in the passive
group were seen only at baseline and 2 year follow-
up. Participants in both groups were monitored for
TB through surveillance at TB clinics and review of
hospitalizations.

Results: 4786 infants were randomized (2392 Ac-
tive; 2394 Passive). The cumulative incidence of bac-
teriologically confirmed TB was similar in both groups
(0.5% and 0.3%, active and passive groups respec-
tively, P > 0.05). The proportion of cases classified as
probable TB (radiological features and =1 TB related
clinical feature) was 9.4% in the active group and
6.0% in the passive group (P < 0.05). 6363 adoles-
cents were allocated to active (3236) and passive
(3127) follow up. % prevalent per protocol defined
TB cases in the active group at baseline (57.9%,
95%CI 35.7-80.1%)) was similar to % incident
cases after follow up (59.4%, 95%CI 47.3-71.4%).
Conclusion: Amongst infants, active and passive
surveillance yielded an equal incidence of bacterio-
logically proven TB, while active surveillance yielded
significantly more cases of probable TB. Active sur-
veillance did not appear to improve detection amongst
adolescents. Final results for all subjects will be pre-
sented at the conference.

Knowledge, attitudes, practices towards TB
and willingness to participate in TB vaccine
trials in Uganda

E Buregyeya,' A Kulane,2 J Kiguli,' E M H Mitchell,3

A Wajja,* P Nabongo,* P Musoke,* H Mayanja.* 'Disease
Control and Environmental Health, Makerere University School
of Public Health, Kampala, Uganda; 2Department of Public
Health Sciences, International Health, Karolinska Institutet,
Stockholm, Sweden; 3KNC Tuberculosis Foundation, The
Hague, Netherlands; 4infectious Diseases Institute, Makerere
University School of Medicine, Kampala, Uganda

Background: This study assessed knowledge, atti-
tudes and practices about TB and willingness to par-
ticipate in a new TB vaccine trial in order to inform
the design of a community-based TB sensitization in
preparation for the trial in infants and adolescents.
Methods: 28 focus group discussions and 12 key in-
formant interviews were conducted. This comprised
of mothers/fathers/caretakers of infants and adoles-
cents and key informant interviews with community
leaders (LCs), traditional healers and TB patients.
Results: Knowledge about the causes of TB was
found to be low, with only a few key informants men-
tioning a TB germ and majority believing that the
cause of TB is smoking. TB patients were reported to
seek care late, when disease has shown signs of sever-
ity and others have to be forced to seek healthcare.
Seeking care from traditional healers is common.
Poverty, fear of being tested for HIV and fear of TB
treatment given in health facilities, affects health seek-
ing behavior. Regarding procedures for TB diagnosis
in infants, respondents are not comfortable having
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their children done gastric lavage. Majority of respon-
dents are willing to have their children vaccinated
with BCG and participate in the new TB vaccine trial
as long as they are assured that the vaccine is safe.
Discussion & conclusion: Findings from this study
reveal the community’s knowledge and treatment op-
tions for TB are different from the biomedical knowl-
edge. The gaps in knowledge and fears in this com-
munity need to be addressed before a TB vaccine trial
can be performed.

Immune response to BCG and correlates
of protection among infants

H Mayanja-Kizza, F Lutwama, P Musoke, N Kiwanuka,
M Joloba. College of Health Sciences, Makerere University,
Kampala, Uganda

Background: Bacille Calmette-Guerin, the current tu-
berculosis vaccine available, has an 80% efficacy in
prevention of childhood miliary disease and meningi-
tis, but the efficacy in prevention of pulmonary dis-
ease varies from 0% to 70%. BCG is usually given at
birth, but recent data from the University of Cape
Town suggest that giving BCG at 10 weeks of age
may induce a more optimal immune response com-
pared with administration at birth. These immune re-
sponses are vital for protection of children against tu-
berculosis infection.

Objectives: To evaluate whether BCG given at 6 weeks
of life gives a better immune protection responses
against tuberculosis infection compared to that ad-
ministered at birth, and compare the incidence of tu-
berculosis infection in the two categories.

Methods: A cross sectional study to enroll infants
coming for immunization at 9 months of age. Fifty in-
fants vaccinated at birth and 50 at 6 weeks of age are
to be enrolled, and blood drawn for determination
of frequency of BCG-induced CD4 and CD8 T cells
immunity, as defined by cytokine expression (IFN-y,
IL-2, TNF and IL-17) in supernatants of 12 hour
BCG stimulated whole blood culture. Cell prolifera-
tive assays will also be done. This study will adopt
the technique already used in the South African col-
laborative site and transfer the technology to Uganda.
The study will also determine which infants have
been inter-currently infected with M. tuberculosis by
Quantiferon assay.

Results: The study has been approved by the ethics
committee, is on going and results will be presented
at the meeting.

Immune response to BCG and correlates of
protection among infants

W Hanekom. SA TB Vaccine Initiative, University of Cape
Town, Cape Town, South Africa

BCG is likely to remain the cornerstone of new TB
vaccination strategies; however, very little is known

about the immune response to this vaccine. We have
shown that BCG induces a robust CD4 T cell re-
sponse in infants, characterized by Th1, Th17 and
regulatory T cells. The CD8 T cell response is of lesser
magnitude. Current studies focus on longitudinal
changes in the BCG-induced response, to suggest op-
timal timing for booster vaccination—the first results
will be presented. We have also shown that delaying
BCG vaccination from day 1 of life to 10 weeks of
age results in an enhanced memory T cell response, as
measured at 1 year of age. These results suggest that
timing of BCG may be critical variable in vaccination
success, and should be studied further. The TB vac-
cinology world needs validated biomarkers of pro-
tection against TB. These correlates would be used to
predict efficacy of new TB vaccines. To determine
biomarkers of protection against childhood TB, we
collected, processed and stored blood from 5675 10-
week old South African infants, routinely vaccinated
with BCG at birth. Infants were followed for at least
2 years to identify those who subsequently developed
culture-positive TB (not protected, » = 29), and those
who did not develop disease despite exposure to
adults with TB (protected, n = 55). By examining
blood products stored at 10 weeks of age, from pro-
tected and unprotected infants, we have shown that
unprotected infants often had a quantitatively greater
specific T cell response. These infants also have up-
regulated pro-inflammatory and myeloid cellular
genes, shown in analysis of unstimulated and BCG-
stimulated PBMC. Together, these results suggest that
an inappropriate innate immune response may pre-
dispose to TB disease, following BCG vaccination.

THE ROLE OF COMMUNITIES IN SCALING
UP INTEGRATED TB-HIV AND PMTCT
SERVICES, INFECTION CONTROL AND
POVERTY ALLEVIATION

Strengthening community-level TB-HIV
services in Nigeria: the challenges, gains

and lessons learnt

N Njepuome,' M Kabir,2 E B A Coker,3 B C Nwobi,*

R Eneogu,? E C Asadu,3 L Madueke.5 "Division of HIV/AIDS
and TB, Department of Public Health, Federal Ministry of
Health, Abuja, FCT, 2TB Branch, Division of HIV/AIDS and TB,
Department of Public Health, Federal Ministry of Health,
Abuija, FCT, 3HIV Branch, Division of HIV/AIDS and TB,
Department of Public Health, Federal Ministry of Health,
Abuija, FCT, 4Epid, HER & CPHL Division, Department of Public
Health, Federal Ministry of Health, Abuja, FCT, 5Centre for
Development and Population Activities, Abuja, FCT, Nigeria

Background: Dual infection of tuberculosis and HIV/
AIDS is a global public health problem. With a co-
infection rate of 27% in Nigeria, tuberculosis is the
leading cause of death among PLWHAs. To reduce
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the disease burden, collaborative TB-HIV activities
commenced in Nigeria in 2006. At inception, it was
wholly a facility-based program but was later scaled
up to include community-based care with the aim of
increasing access to care.

Design: The steps in implementation include commu-
nity assessment, advocacy to community leaders, com-
munity mobilization, selection of community volun-
teers, training of community volunteers, community
diagnosis and treatment monitoring, supervision and
monitoring of the implementation process. These ac-
tivities are being implemented by the FMOH in col-
laboration with partners.

Challenges: Issues encountered in implementation
include cost of home-based care, high attrition rate
among volunteers, lack of standardization of TB in-
fection control measures, stigma and discrimination.
Gains: Benefits include reduced cost of providing ser-
vices, strengthening of the health system through com-
munity empowerment to participate in health care
delivery and positive health-seeking behavior.
Lessons learnt: Active community participation in the
program caused an improved uptake of services, early
diagnosis of co-infection, better adherence to treat-
ment schedule, reduced stigma and discrimination,
community ownership and enhanced sustainability
of program in the communities.

Conclusion: Community-based care is crucial to the
delivery of quality, equitable, sustainable and partici-
patory TB-HIV care in resource-constrained settings.
Recommendation: TB-HIV services in rural commu-
nities of low-income countries with high disease bur-
den should be decentralized through broad partner-
ship to encourage community ownership.

Engaging community members in
integrated TB-HIV and PMTCT services
and infection control

M Nonkunzi," H Hausler,"2 R Grant,! B Fortuin,’

V Azevedo,3 J Caldwell,3 C McDermid,* M Poolman.>
1TB-HIV Care Association, Cape Town, 2School of Public
Health, University of the Western Cape, Cape Town,
3Department of Health, City of Cape Town, Cape Town,
4Medecins Sans Frontieres, Cape Town, >Department of
Health, Provincial Government of the Western Cape,
Cape Town, Western Cape, South Africa

Setting: Khayelitsha is a peri-urban township in Cape
Town, South Africa with high levels of poverty and
overburdened health services. The TB incidence was
1518/100000 in 2009 and antenatal HIV prevalence
was 33% in 2008. Among 96 % of TB patients tested,
69% were HIV-positive.

Objective: To describe the experience of TB-HIV Care
Association in implementing different models of com-
munity based TB adherence support.

Methods: TB treatment outcomes were compared be-
tween daily directly observed TB treatment (DOT) and
2 new models of community based adherence: weekly

support for TB patients and integrated support for
TB patients and patients on antiretroviral treatment
(ART) (Table). Treatment supporters (TS) were trained
on infection control.

Table Models of community-based adherence support for
TB and antiretroviral treatment

Weekly TB Combined
TB DOT Adherence TB/ART
Diseases covered B TB TB, HIV
Person initiating Nurse Nurse Nurse/
treatment Doctor
Buddy support No Yes Yes
Treatment 1 4 4
literacy
sessions
Home assessment ~ No Yes Yes
Exclusion criteria ~ Homeless, = Homeless, Homeless,
mental mental illness, mental
illness substance illness
abuse,
no buddy
support
Coordination Monthly Weekly Weekly
meetings

Results: The new models achieved similar smear con-
version and treatment completion rates to DOT. Im-
plementation challenges included resistance to chang-
ing from DOT and coordinating many role players.
Home visits helped verify the patient’s address and
assess social circumstances. Integrating TB and ART
adherence support was more convenient for patients,
efficiently used human resources, avoided 2 TS visit-
ing one household and helped decrease stigma. Com-
munity support benefited the facility by reducing the
patient load, improving case finding and holding and
assisting with infection control. It also decreased pov-
erty by providing employment for community work-
ers and keeping community members healthy and
able to work.

Conclusions: Weekly TB adherence support and in-
tegrating TB and ART adherence do not adversely af-
fect TB treatment completion and are beneficial to fa-
cilities and patients. Planning and implementation
should involve TB and HIV programs, facility staff
and other NGOs and requires clear role clarification.
A facility-based coordinator of community workers
provides mentorship, supervisory support and moni-
toring and evaluation. Staff attrition can be avoided
by providing fair stipends and non-monetary incen-
tives to TS.



S36  Symposium abstracts, Sunday, 6 December

ADDRESSING ETHICAL ISSUES IN TB
CONTROL: THE WORK OF THE WHO
TASK FORCE

The purpose and process of the WHO project
on Addressing Ethical Issues in TB Control
Programmes

E Jaramillo,! A Reis,2 M Zignol." 'Stop TB Department,
World Health Organization, Geneva, 2Ethics, Equity, Trade
and Human Rights, World Health Organization, Geneva,
Switzerland

Tuberculosis prevention, care and control raise im-
portant ethical and policy issues that have been ac-
centuated by the emergence of MDR-TB and XDR-
TB as a major threat to the progress achieved in TB
control. In 2008, the WHO established a Task Force
on Addressing Ethical Issues in TB Control Pro-
grammes. The aim was to undertake a comprehensive
analysis of ethical issues in TB and to lay the ground-
work for the formulation of WHO guidance in order
to help governments and other stakeholders to imple-
ment TB control programmes in an ethical manner. A
further goal was to create a forum to exchange expe-
riences and information on ethical issues and how to
deal with them, as well as to promote research col-
laborations between institutions working on these is-
sues. The TF held its first meeting in Toronto in De-
cember 2008, followed by a second meeting in August
2009 in Geneva. Discussion papers on the following
topics were commissioned: 1) Diagnosis and treat-
ment; 2) Obligations and rights of health care work-
ers and patients; 3) Public health measures; 4) Re-
search. The discussion papers have been refined with
the input of the Task Force members. A draft WHO
document on ‘Ethical guidance for TB Control and
Care Programmes’ has been elaborated by the TF. It
has been widely shared with key stakeholders to en-
sure the input and participation of civil society, na-
tional TB control programmes, TB technical agencies,
the bioethics community, policy-makers, and field
workers. Training tools for capacity-building in coun-
tries are being developed.

Ethical aspects of TB diagnosis and treatment

L Reichman. New Jersey Medical School Global Tuberculosis
Institute, Newark, New Jersey, USA

In August 2008 the Ethics and Health Unit and the

Stop TB Department of WHO jointly established the

Task Force on Addressing Ethical Issues in TB Con-

trol Programmes. The objectives of the Task Force are:

e To provide a comprehensive analysis of ethical is-
sues associated with TB control.

e To lay the groundwork for the formulation of
WHO guidance to help governments and other
stakeholders to implement TB control programmes
in an ethical manner.

To create a forum to exchange experiences and in-
formation on ethical issues arising in TB control
programmes and how to deal with them.

e To promote research collaborations between the
agencies/institutions working on ethical issues in
TB control.

¢ To promote resource mobilization for research ac-
tivities on ethical issues in TB control.

e To help disseminate and implement these global
guidelines to policy-makers and other stakehold-
ers at international and national levels.

The Task Force has written background papers,
held two meetings one in Toronto and one in Geneva,
most recently in August 2009, and is producing a final
report on recommendations on a broad range of ethi-
cal issues related to TB care, with the ultimate goal of
developing standards for national TB programs.

CLOSING THE GAP TOWARDS OPTIMAL
AFB MICROSCOPY

Whither LED system? A comparative review
of performance

P Angra. Centers for Disease Control and Prevention,
Atlanta, Georgia, USA

In past few years, the advent of the Light Emitting
Diode (LED) as the light source for fluorescence mi-
croscopy (FM) has generated a new hope for better
smear microscopy than the traditional basic fuchsin
based staining methods. Smear microscopy in high
burden countries is usually the confirmatory test for
TB and plays a critical role in diagnosing, treating
and controlling the transmission of TB. The LED light
source being free from the shortcomings of traditional
mercury vapor (HBO) lamps is being accepted by the
laboratorians with great enthusiasm. This also prompted
the use of LED as light source as an add-on to the ex-
isting light microscopes to convert them as fluores-
cence microscopes. New types of microscopes are now
being manufactured with a fixed built-in LED light
source. The current available microscope models pro-
vide either epi-fluorescence or transmitted light fluo-
rescence. To keep the cost low, FM microscopes are
also offered in monocular versions. This brings-up a
basic question of quality and usability of microscopes
for TB testing. Which microscope provides better
viewing—a monocular or a binocular FM? Does it
make any difference in sensitivity and specificity on
AFB smear microscopy if using transmitted light or
epi-fluorescence illumination? The smear staining pro-
cess for fluorescence microscopy remains the same for
both kinds of microscopes. No significant studies have
been published to compare different LED microscope
models about their respective performances in term
of sensitivity, specificity, ergonomics, and usability
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under field conditions. Additional comparative stud-
ies are needed to allow the end users to determine the
most suitable product for their respective settings.

LED versus classical fluorescence microscopy
systems

R M Anthony. KIT Biomedical Research, Amsterdam,
Netherlands

The rapid development of high power light emitting
diodes (LEDs) with dramatically increased efficien-
cies and available emission frequencies in recent years
means that they are now ideal light sources for fluo-
rescent microscopy. Individual LEDs are solid state
devices that emit light within only a narrow range of
wavelengths. As a result LEDs are very robust, stable
and, particularly for applications which require sin-
gle colour illumination, extremely energy efficient.
The characteristics of the classical mercury vapour
arc lamps (MVL) are very different to those of high
power LEDs. Therefore the use of LEDs as an alter-
native light source for fluorescent microscopy has
greatly increased the microscope design possibilities
and practicability of fluorescent microscopy. Micro-
scopes illuminated with MVLs always require epi-
illumination as there must be no possibility for direct
exposure of the operator’s eyes to unfiltered light,
whereas with LEDs illumination from below becomes
feasible and safe. This and other factors have allowed
a range of dedicated microscopes and adaptors for
standard laboratory microscopes with different char-
acteristics to be commercially developed. The major
classes of these systems and their main characteristics
as well as the possible limitations of specific systems
currently available will be discussed. If implemented
and maintained correctly LED based fluorescent mi-
croscopes promise to provide the benefits of fluores-
cent microscopy while avoiding the main problems
associated with the use of MVLs to many more labo-
ratories than was previously possible.

Fuchsin: basic and poorly understood

C Gordon, R Lumb, A Van Deun. Sansom Institute, School
of Pharmacy and Medical Sciences, University of South
Australia, Adelaide, South Australia, Australia

The laboratory diagnosis of tuberculosis by smear
positive microscopy is, and will continue to be, a first
line investigation in suspected clinical disease. In re-
source poor settings, it is often the only available test-
ing regimen. Basic Fuchsin (BF) is the dye of choice in
the time honoured Ziehl-Neelsen (ZN) method for
detection of acid-fast bacilli. The selection of BF pow-
ders for national programs in resource poor settings
often involves limited analysis on a selection of non-
certified powders, which may not take into account
the complex heterogeneous nature of such labelled
dyes. An unexpected poor performance in ZN stain-

ing with concomitant decreased sensitivity of detec-
tion of tuberculosis may be the end result. Basic
Fuchsin is the collective name for any combination of
four dye molecules which form a homologous dye se-
ries based upon the triaminotriphenylmethane mole-
cule. Manufacture of such dyes involves complex or-
ganic chemistry which yields powders in which the
amount of coloured and non-coloured components
can be variable and poorly defined. Some national
programs conduct limited investigations of dye sam-
ples using spectrophotometric analysis. Such assess-
ment may not predict adequate performance in ZN
staining. Interestingly, the relative performance of
chemically pure samples of basic fuchsin within the
ZN method has never been elucidated. Despite this,
an increasing body of evidence suggests that at least
three relatively simple investigations, accessible to a
basic laboratory environment, should be sufficient to
assess and predict basic fuchsin dye powders for ap-
plicability in ZN staining.

Bulk staining of sputum smears:

ending a taboo

K M Kam," CW Yip,' HS Tang,' A Van Deun.23 'TB
Reference Laboratory, Department of Health, Kowloon,
Hong Kong, China; 2Mycobacteriology Unit, Institute of
Tropical Medicine, Antwerp, Belgium; 3 International Union
Against Tuberculosis and Lung Disease, Paris, France

Setting: A high-throughput laboratory routinely per-
forming fluorescence microscopy for acid-fast bacilli
(AFB) smear with automated bulk staining.
Objectives: To determine the risk of false-positive
AFB sputum smears from bulk staining showing as
smear-positive, culture-negative specimens, or a de-
crease in smear- and culture-positives.

Design: Direct AFB smear and Loéwenstein-Jensen
culture were performed for a total of 39350 routine
sputum specimens. Of these, 6633 were randomly se-
lected for individual AFB staining, while the remain-
ing 32717 were processed by bulk machine staining.
Positives for smear and culture were compared.
Results: Overall, 111 specimens yielded a positive
individually stained smear; of these, 100 (90.1%,
95%CI 83.0-95.0) were also culture-positive com-
pared to 504/543 smear-positives after bulk stain-
ing (92.8%, 95%CI 90.6-95.0). The proportions
of smear-positive, culture negative and smear- and
culture-positive specimens were respectively 1.8 % vs.
2.2% and 90.1% vs. 92.8%, for individual and bulk
staining (non-significant).

Conclusions: The risk of transferring AFB from posi-
tive to negative smears during bulk AFB staining is
negligible, if it occurs at all. Bulk staining should not
be discouraged, as even in low-income countries this
method will save significant resources, particularly
manpower, and improve staining results in laborato-
ries with a high workload.
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Results of demonstration studies with the
Zeiss LED fluorescence microscope outside
central and reference laboratories

C Paramasivan, C Boehme, P Nabeta, M Perkins.

Foundation for Innovative New Diagnostics, Geneva,
Switzerland

Currently, sputum smear microscopy by ZN method
remains the key diagnostic method for diagnosing TB
in high burden countries. Increasing the sensitivity of
ZN by LED based fluorescence microscopy (FM) is
one of the viable options to improve case finding and
reduce work load. This would also provide a way to
overcome the present limitations of using conven-
tional, expensive FM. To address these requirements
and limitations, FIND fostered the development of a
dual microscope with Zeiss (Primo Star iLED) that
could easily be switched to perform either fluorescent
or bright-field applications. After ensuring that per-
formance targets were met through feasibility and
evaluation studies, demonstration studies are being
carried out in 28 routine microscopy centers in nine
countries. Prior to the start of the demonstration
studies, the performance of study sites was validated
by a month-long base-line study with ZN method.
Following this, a validation phase of the demonstra-
tion study was conducted at each site. During this
phase, 100% of slides screened by iLED were re-
checked by conventional FM method. After ascer-
taining acceptable performance levels, the sites were
allowed to move on to an implementation phase. The
results obtained with iLED in the implementation
phase were used for diagnosing patients. Study sites
which maintained the expected level of performance
then moved on to a continuation phase. To sum up,
microscopists with no prior experience with FM
passed proficiency testing with iLED after 2-5 days
of training. User acceptance /appraisal was observed
to be uniformly high at all sites. The sensitivity and
specificity obtained with iLED was comparable or
better than ZN after the microscopists had practiced
for a month. Reading time with iLED was approxi-
mately 50% compared to ZN. The interim analysis
of iLED versus FM revealed an overall agreement of
96.1% and 96.3% in the validation and implementa-
tion phases respectively.

Stains and staining solutions for fluorescence
microscopy of acid-fast bacilli

A Van Deun. Department of Tuberculosis, International
Union Against Tuberculosis and Lung Disease, Paris, France;

and Mycobacteriology Unit, Institute of Tropical Medicine,
Antwerpen, Belgium

Light-emitting diode (LED) lamp fluorescence micro-
scopes (FM) have opened exciting perspectives for
mass application, raising questions on the most ap-
propriate stains. Auramine O (AO) has been virtually
the only primary dye used. Addition of Rhodamine B

was recommended to improve its efficiency, but it has
never used much outside the USA, and a recent meta-
review didn’t find any advantage. Acridine orange
has been advocated instead of the carcinogenic AO,
but did not give better results. New nucleic acid stains
with a much higher affinity for the binding sites, i.e.
of the CYTO family, might be much better but they
are prohibitively expensive. The short shelf-life of AO
will require decentralised preparation, or distribution
of concentrated stock solutions, and details such as
optimal concentrations or additives such as glycerine
should be looked into. AO smears are difficult to de-
stain with watery acids, but huge quantities of alco-
hol are costly and difficult to procure. Older methods
without alcohol, i.e., using ferrichloride as decolor-
iser and counterstain may provide an alternative.
Multiple counterstains have been used with AO, po-
tassium permanganate (PP) being by far the most
common. It creates too dark a background on some
FM systems but not on LEDs, and it has become very
difficult to procure. In a large study with LEDs, sim-
ple 0.3% methylene blue and PP counterstaining
yielded equivalent results (false negatives/positives).
Modifications such as Loeffler methylene blue may
suppress fluorescent artefacts more efficiently. Acri-
dine orange and thiazina red counterstains cause a
too little contrasting background.

RESEARCH FOR OPTIMISED TREATMENT
OF MDR-TB: UPDATE ON RECENT
DEVELOPMENTS

Scientific basis of currently recommended
MDR-TB treatment regimens

S Keshavjee. Department of Global Health and Social
Medicine, Harvard Medical School, Boston, Massachusetts, USA

Current treatment regimens for MDR-TB are based
on randomized controlled trials of older anti-TB
drugs for drug-sensitive TB conducted in the 1950s
and 1960s, on expert opinion, and on the results of
cohort and case series analyses. To date, no random-
ized controlled trials of current four and five-drug
MDR-TB regimens have been conducted. Treatment
duration, dosages, and the use of third-line anti-TB
drugs are also drawn from previous experience and
expert opinion. This presentation will: (1) review the
evidence supporting the use of specific first, second,
and third-line drugs in the treatment of MDR-TB, and
(2) review the evidence for the use of these drugs in
particular phases and combinations during an MDR-
TB treatment regimen.
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MDR-TB treatment in HIV-infected persons

R Rustomjee. Unit for Clinical and Biomedical TB Research,
Medical Research Council, Durban, South Africa

Introduction: With a two-fold increase of MDR-
TB and documented outbreaks of XDR-TB in HIV-
positive individuals, the management of co-infected
individuals ordinarily complicated by the magni-
tude of the epidemic, limited drugs, combined drug-
toxicities and poor prognosis are additionally chal-
lenged in resource-constrained environments by delays
in diagnosis, access to care and drugs, archaic infec-
tion control and poor social supports.

Discussion: Evidence that hospitalizing patients fail-
ing standard therapy, awaiting ARV or commencing
MDR treatment regimens fuels nosocomial outbreaks
Programmatic strategies with focused leadership, in-
tegrated care, co-administration of HAART and re-
vision of when to start combined treatment with
optimal drug combinations are required. A pilot pro-
gramme in Kwa-Zulu Natal of community care is one
such example. While improved process indicators for
treatment adherence and access have been demon-
strated, scale-up activities will need to address long-
term follow-up, transmission in the household and
the role of ARV home-based care programmes in
scale-up activities.

Conclusion: Enhanced resources need to target re-
infection by infection control introduced from house-
hold to hospital. Early diagnose early with available
rapid diagnostics combined with empirically until
results are available for individualized treatment.
Alternatives to hospitalization in a socially sup-
portive environment are urgently required as are
guidelines and procedures for palliative care under
resource-constraints.

TOBACCO AND POVERTY: CASE STUDIES
FROM THE FRONT LINE

Inhuman working conditions, further
impoverishing the poor: bidi production
and use in Bangladesh

A Saifuddin. WBB Trust, Dhaka, Bangladesh

Tobacco use is not only disastrous to lung health but
also further worsens poverty. In Bangladesh, research
has confirmed the negative effects of tobacco on pov-
erty at three stages: in growing tobacco, in producing
tobacco products (particularly for rollers of local
cigarettes known as bidis), and for the users of to-
bacco products. Research has also shown that at the
national level, expenditures on health far outweigh
the economic benefits of tobacco use. Many tobacco
farmers in Bangladesh are caught in a cycle of debt
whereby they take out loans from the industry to

grow tobacco, sell at less than their production cost,
and thus never escape the debt. The problem is wors-
ened by the lack of availability of loans to small
farmers to grow more lucrative food crops. Those
working to make bidis often work in inhuman condi-
tions for absurdly low wages; these workers tend to
be women and children working out of compulsion
rather than choice. The main profits of bidi making
accrue to the middlemen and the bidi companies. Fi-
nally, for low-income tobacco users, the use of to-
bacco means even less money available for basic needs
such as food and education. Research has shown that
tobacco expenditures may contribute to malnutrition
of over ten million children in the country. This pre-
sentation will reveal new research on the subject of
tobacco and poverty in Bangladesh across the issues
of farming, bidi production and tobacco use.

Countering industry claims: how tobacco
worsens poverty in Vietham

P T H Anh, D Effroyemsson, L T Thu. HealthBridge,
Vietnam Office, Hanoi, Vietnam

In corporate social responsibility (CSR) campaigns,
the tobacco industry claims that it plays an impor-
tant role in reducing poverty by a significant contri-
bution to the government revenue and through vari-
ous programs aimed at helping the poor and that
tobacco farming and manufacturing is a major source
of employment on which the poor are dependent for
their survival. Are lung and other diseases caused by
tobacco simply the price we must pay to benefit the
poor? The research in Vietnam showed a contrary,
tobacco use worsens poverty and carries heavy costs
to the government as well as society. On the national
level, the costs of treating just the three leading
tobacco-related diseases outweigh the economic ben-
efits of tobacco production. On the household and
individual level, both tobacco related health cost and
the diversion effect of poor users spending their money
on tobacco rather than basic needs further worsens
rather than alleviates poverty. Tobacco use has high
opportunity cost. If the amount spent on tobacco was
instead used to purchase food commodities, 11.2%
of food poor people would be able to emerge from
poverty. The families of smokers spend less on food
and education than those of non-smokers. Smoking
increases inequity and the effects of expenditures on
cigarettes are particularly harmful on the poorest.
The poor smokers spent greater percentage of expen-
diture on tobacco than non-poor smokers. Children
and women are more disadvantaged in the families of
smokers as compared with families of non-smokers;
The farmers are dissatisfied with tobacco growing ex-
plained by high labor cost, low benefit and instable
selling price. Tobacco growing and proceeding con-
tributed to deforestation and soil erosion and worsen
the health of growers. This is a case where working
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for health and for poverty reduction require the same
actions: efforts to reduce tobacco use will not only im-
prove lung health but also assist in poverty reduction.

Tobacco, poverty and hunger among
Indonesian children

R Damayanti,! A Setiarini.2 'Center for Health Research
University of Indonesia, Depok, West Java, 2Department of
Public Health Nutrition, Faculty of Public Health, University
of Indonesia, Depok, West Java, Indonesia

Background: The prevalence of male smokers in In-
donesian was 65.6% in 2007. On average, the ciga-
rette expenditure counted 11.5% from total expendi-
ture per month or the second after cereal expenditure,
or even higher than animal food-source as of 11%.
Among the poor, cigarette expenditure will decrease
the expenditure for food in the household and can
lead to malnutrition especially children under five as
a vulnerable group.

Objective: The purpose of this secondary analysis was
to examine association between smoking/cigarette,
poverty and child malnutrition.

Method: A cross sectional data with 6168 households
who have children under five, from the study of Ma-
ternal and Child Health Practices and Care-seeking
Behavior at the Community Level in West and East
Nusa Tenggara, Indonesia (2007) were analyzed us-
ing path analysis.

Results: The proportion of household member who
smoke was 66 %. The cigarette expenditure per house
hold was 12% from total expenditure per month. Us-
ing the WHO child growth standard, the prevalence
of stunting, underweight and wasting was 34%, and
40.7% and 19.2% respectively. There was 55.3% of
underfive children has infectious disease. Among the
poor family the proportion of cigarette expenditure
has significantly higher than non poor family in East
Nusa Tenggara (P < 0.05). The prevalence of smok-
ers was higher in the household with expenditure less
than 1 USD per capita per day as of 66.3% compared
to 58.8%. Among them there were association be-
tween household member smoking and child infec-
tion (r = 0.042, P < 0.05) especially in East Nusa
Tenggara Province. These infectious diseases among
children has association with wasting (r = 0.040, P <
0.05) and underweight (» = 0.058, P < 0.05).
Conclusions: Household member who smoking can
influence indirectly underfive nutritional status through
infectious diseases.

Poorest of the poor: bidi workers in India
B B Mukhopadhyay. Voluntary Health Association of India,
New Delhi, India

Context: Tobacco and poverty are deeply connected
at the individual, family and societal levels. Family

incomes are spent on tobacco use and treatment of
tobacco-related diseases at the cost of basic necessi-
ties. Tobacco cultivators and bidi rollers owe debts
to the industry, earn measly wages and suffer from
diseases caused by exposure to tobacco dust and
hazardous chemicals. The society suffers from huge
healthcare costs and loss of productivity.

Objective: This study will generate stronger evi-
dences to demonstrate that tobacco is closely linked
to poverty as well as underdevelopment and is not
just a public health concern.

Methodology, location and timeline: Primary ap-
proach will involve field work, data collection, analy-
sis, focus group discussions, interviews and partici-
pant, non-participant observations across three states
of India—Uttar Pradesh, Jharkhand and Madhya
Pradesh. Secondary information sources will be avail-
able studies, government documents and statistics,
media reports and web. The approach, process and
findings will be documented.

Total project period: August—-December 2009.
Findings and implications: The study is expected
to generate a substantial body of country, region
and occupation-specific information on the tobacco-
poverty linkage. It will strengthen policy advocacy
efforts, promote knowledge sharing and will be an
essential tool to sensitize and educate policymakers,
media and stakeholders on safer, alternative liveli-
hoods for tobacco industry workers. The findings
will be disseminated through a media release and at a
larger seminar forum.

SOCIO-ECONOMIC STATUS IN
TUBERCULOSIS PREVALENCE SURVEYS;
MEASUREMENT METHODS AND
USEFULNESS

Assessing socio-economic status in tuberculosis
prevalence surveys

F van Leth. KNCV Tuberculosis Foundation, The Hague,
Netherlands

TB-prevalence surveys are undertakings that need a
vast amount of resources. It is therefore understand-
able that there is a large desire to collect as many
data as possible since such a unique opportunity will
not present itself again soon. One of the areas in which
extra data can be collected is on socio-economic sta-
tus. This information can be used to inform NTPs
where the national TB-programme needs strengthen-
ing to be able to reach the poor. This presentation
will discuss the opportunities and difficulties of dif-
ferent ways to collect data on socio-economic status.
It will provide NTP-managers and researcher the nec-
essary information needed how to include this type
of data in their TB-prevalence survey.
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Measuring socio-economic status in the third
nationwide prevalence survey in Philippines
R Guilatco,' T E Tupasi,’ J A Chua,’ S Radhakrishna,?

N V Mangubat,' M | D Quelapio,' E Bontuyan, Jr,3

J'Y Lagahid.? 'Philippine Institute of Tuberculosis, Tropical
Disease Foundation, Makati, Philippines; 2World Health
Organization Consultant, Hyderabad, India; 3Infectious
Disease Office, Department of Health, Manila, Philippines

Objective: To determine the association between pul-
monary (PTB) and socio-economic status (SES) and
other risk factors in the Philippines, a high burden
country.

Method: Data was obtained from 99.9% household
heads and 94.5% of individuals >20 years in the na-
tionwide TB prevalence survey (NTPS). SES of each
household was derived by Principal Component
Analysis (PCA) based on assets, education and work-
ing status of the household head. The lower four
quintiles were combined into one stratum to approx-
imate the population distribution; 79.9% being low,
19.9% middle and 0.1% high. Outcome measure
was bacteriologically confirmed PTB plus radio-
graphic PTB minus those with minimal change. Asso-
ciation of SES and other risk factors with PTB was

Table Association of socioeconomic status and risk factors
with pulmonary tuberculosis based (PTB) on bacteriologically
confirmed PTB plus radiographic PTB minus minimal change

Bacteriologically confirmed PTB +
radiographic PTB

Logistic regression

Univariate by multilevel
analysis analysis
Socio-economic status Odds Odds
and risk factors ratio 95% CI  ratio  95% CI
Socioeconomic status*
Lower 80% 1.6 1.2-2.3 1.7 1.1-2.6
Higher 20% 1.0 1.0
Fuel for cooking
Wood 1.5 1.1-1.9 1.0 0.7-1.5
Electricity/LPG/Gas 1.0
Nutritional status
Underweight 2.5 2.0-3.2 7.9 5.4-11.7
Normal and overweight 1.0 1.0
Vitamin A deficiency
Present 1.9 1.5-2.5 1.04 0.7-1.5
Absent 1.0
Diabetes Mellitus
Present 2.4 1.5-4.0 2.3 1.2-4.3
Absent 1.0 1.0
Exposure to tobacco,
cigarette packs/yr
=20 4.6 33-64 2.3 1.3-4.0
10-19 32 2147 1.8 1.04-3.2
<10 1.4 1.03-2.0 1.2 0.9-1.9
Never 1.0 1.0
Exposure to alcohol
=40 g/day 2.8 1.9-42 1.6 0.8-2.9
<40 g/day 1.3 0.9-1.7 0.9 0.6-1.5
Never 1.0

*Based on wealth quintiles by Principal Component Analysis.

determined by logistic regression using multilevel
analysis after controlling for age and gender.

Results: The risk of the low income group PTB was
significantly higher than the upper income group.
Other risk factors for PTB were being underweight,
diabetes mellitus, and tobacco exposure of 10 or more
pack years. Indoor air pollution from biomass fuel
for cooking, Vitamin A deficiency and alcohol expo-
sure of >40 gms/day were not independently signifi-
cant risks for PTB by multivariate analysis (Table).
Conclusion: Addressing the deprivation of assets that
limit access to health services among the poor and
amelioration of the other risk factors for PTB are es-
sential complements to DOTS for sound TB control.

Prevalence of TB in different socio-economic
groups: data of the first National
Prevalence Survey

N B Hoa,' E W Tiemersma,23 D N Sy,' N V Nhung,’

F G J Cobelens.23 "National Tuberculosis Programme, Hanoi,
Vietnam; 2KNCV Tuberculosis Foundation, The Hague, 3Center
for Infection and Immunity Amsterdam, Academic Medical
Center, Amsterdam, Netherlands

Setting: Data of the first National Prevalence Survey
in Vietnam.

Objective: We used low-cost methodology to study
the association between tuberculosis and household
expenditure level of participants to a nation-wide tu-
berculosis prevalence survey using a shortlist of nine
household characteristics: six assets and three demo-
graphic household characteristics.

Design: A nation-wide representative, cross-sectional
survey with multistage cluster sampling stratified by
urban, rural and remote areas was carried out in
2006-2007 in Vietnam to assess the prevalence of
tuberculosis. Per household, nine characteristics were
scored and adapted to match a set of characteristics
collected in the 2nd Vietnam Living Standards Survey
(VLSS) that was shown to form a good indicator of
poverty. We derived coefficients for these characteris-
tics by regressing them against household expendi-
ture per capita obtained from the VLSS database. We
subsequently used the coefficients to predict house-
hold expenditure level (in quintiles) in our survey and
assessed its relation with tuberculosis prevalence.
Results: The household characteristics explained 58 %
of the variability in household expenditure per capita
and its accuracy was similar to that in the VLSS. The
prevalence rate of bacteriologically confirmed tuber-
culosis was 307/100000 in persons aged =15 years
(95%CI 249-366). After adjustment for confounders,
tuberculosis prevalence was associated with house-
hold expenditure level (P = 0.04). Compared to those
in the highest household expenditure quintile, those
in the lowest quintile had a 2.4 times higher tubercu-
losis prevalence rate (95%CI 1.5-4.0).
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Conclusions: Scoring a set of nine household charac-
teristics, we could predict household expenditure
level with fair accuracy. There was a significant asso-
ciation between the tuberculosis prevalence rates and
household expenditure level, suggesting that tubercu-
losis is related to poverty in Vietnam.

The social epidemiology of TB in Zambia:

a multilevel approach

D Boccia,' J Hargreaves,! B L De Stavola,! K Fielding,’

H Ayles,23 P Godfrey-Faussett.2 'Epidemiology and
Population Health Department, London School of Hygiene and
Tropical Medicine, London, 2Infectious and Tropical Diseases,
London School of Hygiene and Tropical Medicine, London, UK;
3ZAMBART Project, Lusaka, Zambia

Setting: Two communities in Zambia.

Objectives: To explore the association between so-
cioeconomic position (SEP) and TB.

Design: To assess the association between TB disease
and TB infection we used, respectively: 1) a case-
control study; 2) a cross-sectional study restricted
to the controls. Both studies were nested within a TB
prevalence survey (2006). Variables on four domains
of household SEP were combined into a SEP index us-
ing principal components analysis. Multivariable anal-
ysis was guided by a conceptual framework reflecting
the multilevel structure of the data. Adjusted Popula-
tion Attributable Fractions (PAF) were estimated.
Results: TB disease was associated with lower house-
hold SEP (OR = 2.7,95%CI 1.2-5.9, low SEP vs. high
SEP). This association appeared to be mediated by in-
adequate nutrition. HIV was also associated with TB
disease (OR = 3.2, 95%CI 1.5-7.2), after controlling
for SEP. PAFs for HIV and inadequate nutrition, ad-
justed for SEP, were 35.8% and 41.7% respectively.
In contrast, TB infection was associated with higher
SEP (OR = 0.4, 95%CI 0.2-0.8 high SEP vs low SEP)
and proximity to community services.

Conclusions: Household SEP was oppositely associated
with TB disease and infection. Higher household SEP
may be associated with lifestyles increasing social mix-
ing and therefore the risk of infection. Among infected
people, the poor may be more likely to progress to TB
disease and thus more likely to be detected in a prev-
alence survey. In the association with TB disease, SEP
seems to operate mainly through inadequate nutrition.
At population level, inadequate nutrition could ex-
plain more TB cases than HIV in these communities.

Experience with measuring socio-economic
status in a local survey in Kenya

A Hvan't Hoog,'2 K Laserson,'3 W Githui,* H Meme,4

L Odeny,' J A Agaya,' B J Marston,? M W Borgdorff.2
Kenya Medical Research Institute, KEMRI/CDC Program,
Kisumu, Kenya; 2University of Amsterdam, Academic Medical
Centre, Amsterdam, Netherlands; 3Centers for Disease Control
and Prevention, Atlanta, Georgia, USA; 4KEMRI, Centre for
Respiratory Diseases Research, Nairobi, Kenya

Background: We conducted a survey among a rural
population of 136000, with high rates of TB and
HIV, and monitored by demographic surveillance.
The objectives were to estimate the prevalence of
smear positive (+) and culture+ pulmonary tubercu-
losis (PTB), and determine HIV infection and care
seeking patterns among prevalent cases.

Methods: Forty clusters of 1-4 villages were sampled
randomly out of 105. All persons =15 years of age
and resident for =1 month were eligible. Participants
responded to a symptom questionnaire, had chest ra-
diography (CXR) and provided 2 sputum samples
for fluorescent microscopy. Persons with CXR abnor-
malities and/or symptoms suggestive for PTB pro-
vided 1 additional sample for culture. PTB was de-
fined as 2 positive smears and/or a positive culture.
PTB cases were offered HIV testing and referred for
TB and HIV care. Socioeconomic status was based
on an asset score.

Results: 20566 participants, 63% female, enrolled
between August 2006 and December 2007, and 120
persons with PTB were identified of whom 51 (43%)
were smear+. Prevalence was 583/100000 (95%CI
448-719) for all PTB. Of the 120 cases, 114 (95%)
were not on TB treatment at the time of survey. Of 89
(78%) of these with care seeking data 25 (28%) had
consulted a public health facility prior to the study
visit. PTB prevalence was lower in women (OR 0.6;
95%CI 0.4-1.0). Age distributions differed by gender
(P = 0.04). Prevalence was highest in women aged
25-34 and men of 35-44 years. Recent migration
into the area (OR 2.9; 95%CI 2.0-4.1), smoking
(OR 2.0; 95%CI 1.1-3.6) and a lower socioeco-
nomic asset score (OR 1.8; 95%CI 1.0-3.6) were as-
sociated with an increased prevalence of PTB. Recent
in-migrants with PTB were also more often HIV-
infected (OR 11.2; 95%CI 3.4-36.3).

Conclusion: Undiagnosed PTB is common in this
community, in HIV infected and uninfected. Risk
groups, especially recent in-migrants, could be targeted
for intensified TB case finding.

The relationship between monetary indices
and assets score in a national TB prevalence
survey in Bangladesh

S Hossain,' K Zaman,' M A Quaiyum,’ S Banu,' N C Saha,’

A Rahim," F Van Leth.2 "ICDDR,B, Dhaka, Bangladesh;
2KNCV, The Hague, Netherlands

Setting: Bangladesh, ranked 6th among the 22 high
TB burden countries, considered as a low income
country as per World Bank classification in 2008.
DOTS was adopted and implemented since 1993 and
the national TB prevalence survey was carried out
during 2007-2009.

Objective: To describe the experiences in using dif-
ferent methods to measure SES in the national TB
prevalence survey in Bangladesh.
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Design: Collection of information on household in-
come, expenditure and observation of possession of
household assets through house to house visit during
the national TB prevalence survey. Data was collected
from 40 randomly selected clusters from rural and
urban strata.

Results: Over 21400 households were visited and
information about 96 000 population was collected.
The disease prevalence varied with income, expendi-
ture and asset gradient and with the residence. Peo-
ples’ response to provide information on income and
expenditure varied between urban and rural areas
and among themselves. In urban areas many of the
assets items were shared and characteristics of the
household were not straightforward to define. Exag-
geration of expenditure and under stating the in-
come was common while some assets were difficult
to observe.

Conclusions: Measuring SES in prevalence surveys
should consider using multiple indices. Special atten-
tion and effort is needed for collecting information
on income and asset data.

COMPREHENSIVE LUNG HEALTH
SERVICES IN RESOURCE-LIMITED
SETTINGS

Applying the Union tuberculosis model
programme in the management
of non-communicable diseases

A D Harries. International Union Against Tuberculosis and
Lung Disease, Paris, France

In most of the developing world, management stan-
dards for non-communicable diseases (NCDs) in the
public health services are poor. Unstructured care of
diseases such as hypertension, diabetes mellitus and
asthma, is likely to result in poor health outcomes.
There is no reliable information on the number of pa-
tients presenting with NCDs and on their morbidity
and survival outcomes. The ‘DOTS’ model has been
used as the framework for the control of tuberculosis
for over a decade, allowing monitored, structured
therapy to be successfully delivered to millions of tu-
berculosis patients in some of the poorest countries
in the world. This model has been adapted for moni-
toring and evaluating the scale up of antiretroviral
therapy (ART) in Malawi, and has allowed strategic
national planning and rational drug forecasting. This
lecture shows how the DOTS model could be adapted
for facility level managing and monitoring NCDs in
the developing world. Particular attention is paid to
the monitoring component. Numbers of new patients
started on therapy in each quarter (new incident cases)
and the cumulative number ever started on therapy
are sensitive indicators for programme performance

and access to services. Using quarterly reporting cy-
cles of treatment outcomes for all patients, the num-
ber of patients alive and on treatment at set points in
time constitutes the prevalent number of cases, the
burden of disease, and this should provide the nec-
essary strategic information for rational drug fore-
casting and planning of logistics and staffing. Adap-
tation and application of the DOTS model would
enormously strengthen the ability of resource-poor
countries to monitor and assess their response to the
growing epidemic of NCDs.

Standard case management in Sudan:
what is next after initiation?
A El Sony,'2 N Abdelmagid." The Epidemiological

Laboratory, Khartoum, Sudan; 2 International Union Against
Tuberculosis and Lung Disease, Paris, France

4 years after implementing for common respiratory
illnesses in Sudan, there have been many lessons
learned for all parties concerned. The project was
launched with a myriad of partners including The
Union, The World Bank, The Epidemiological Labo-
ratory (Epi-Lab), Sudan’s Khartoum & Gezira States
Ministry of Health and WHO-EMRO. The initiative
gradually expanded and is now operational in 14 dis-
trict hospitals across 2 states in Sudan; it has moved
to consolidation in preparation for further expansion
nationwide. Following initiation as an operational
research project, the intervention reflected promising
preliminary results. The project team then started
networking and preparing for the next stages as early
as the first quarter of year 3. Being a unique and novel
approach, there were many avenues to explore for
ensuring sustainability and expansion as well as for
selling the idea to national, regional and international
stakeholders. To maximize opportunities for success,
the Epi-Lab has taken the initiative to build partner-
ships with various parties simultaneously: a partner-
ship with the Federal Ministry of Health to prepare
and launch a nationwide program for implementation
of standardized case management for asthma (and
COPD in the near future), a partnership with WHO
Sudan and Sudan’s National Tuberculosis Program
(SNTP) to launch a combined PAL/Comprehensive
Lung Health Services Strategy in Sudan, and even a
partnership with Khartoum’s Revolving Drug Fund
(RDF) and The Asthma Drug Facility (ADF) to trial
including asthma steroid medicines in the national
RDF system. All these are measures to ensure the
long-term sustainability of this initiative as well as
commitment to alleviating the burden of these dis-
eases on individuals and nations.
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Comprehensive lung health services:
the way forward

D Enarson. Scientific Activities, International Union Against
Tuberculosis and Lung Disease, Paris, France

Much progress has been made in enhancing the visi-
bility of chronic non-communicable diseases, amongst
which are the lung diseases that carry a heavy toll on
the health of the human population. In addition to
raising visibility, progress has also been made in es-
tablishing standards of care and demonstrating feasi-
bility of delivering such services in low-income coun-
tries. This session will build on the work of the WHO
in introducing the Practical Approach to Lung Health
and that of The Union in developing the Comprehen-
sive Approach to Lung Health. The core value of the
work of The Union in this area was adopted from
the FIDELIS project, in the belief in the ability of lo-
cal people to solve their own problems. This man-
dates that the vulnerable community must be at the
core of any activities, that any activities should aim
to strengthen, not replace, existing structures and ser-
vices, that both primary care levels and first referral
levels must be strengthened, that lessons learnt must
be adapted, and that effective accountability and com-
munication is vital to extend such services. Key steps
in the process include the establishment of a written
agreement, engagement of all stake holders, adapta-
tion and testing of standard approaches to care, main-
tenance of monitoring and evaluation and routine
reporting. Work is most efficiently undertaken in a
series of work packages: policy, planning and assess-
ment; adaptation; coordination; training; monitoring
and evaluation. Activities are sustained through a re-
volving chain of evaluation, adaptation, training, ap-
plication, monitoring and evaluation.

SYMPOSIA: MONDAY
7 DECEMBER 2009

REACHING THE MDGS FOR TB AND
SCALING UP TB-HIV: THE ROLE OF
DONOR PARTNERS

Donors and implementers discuss challenges
and approaches to ensuring coordination at
country level: the Philippines

A Sarmiento,’ T Rodrigo,’ R Vianzon,2 J Lagahid.2

Philippine Coalition Against Tuberculosis, Quezon City,
2Department of Health, Manila, Philippines

The Philippines ranks 9th on the list of 22 high-
burdened countries in the world, according to the
World Health Organization’s (WHO’s) Global TB Re-
port 2008. TB is the sixth greatest cause of morbidity
and mortality in the country. In 2004, the country
achieved the WHO global targets of 70% case detec-
tion rate (CDR) and 85% treatment success rate. From
72% in 2004, CDR increased to 76 % in 2008. A na-
tional strategy adopted in 2004, the Public-Private
Mix DOTS (PPMD) contributed significantly to this
achievement. GFATM and USAID supported PPMD
initiatives have resulted to 221 PPMD units installed
nationwide where private physicians refer patients
for casefinding and caseholding. In 2008, 6914 smear
(+) TB cases were detected from these referrals con-
tributing 6% to national CDR. Scale-up of the strat-
egy is on-going with support from GFATM to increase
population coverage from 40% to 90%. The success
of the PPMD strategy is attributed to effective co-
ordination and communication among donors and
project implementers and the strong leadership by the
National TB Program. The Philippines Department of
Health (DOH) outlined a national strategy for a large-
scale implementation of PPMD in collaboration with
implementers of GFATM and USAID supported proj-
ects. DOH also provided avenues to address coordi-
nation issues among implementers, ensured that do-
nors are able to respond to immediate problems at
country level and provided overall direction. Two well
functioning mechanisms, the Country Coordinating
Mechanism (CCM) and the TB Technical Working
Group (TWG) have likewise help out to address chal-
lenges in coordination among donors and implement-
ers. In addition, a national coordinating committee
and (16) regional committees tasked to oversee PPMD
implementation also ensured effective coordination.
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Donors and implementers discuss challenges
and approaches to ensuring coordination at
country level: KNCV

P Gondrie. KNCV Tuberculosis Foundation, The Hague,
Netherlands

The UN Millennium Development Goals Report 2009
is rather pessimistic about the International TB Com-
munity achieving the targets of Goal 6, Combat HIV/
AIDS, malaria and other diseases. It concludes Tuber-
culosis prevalence and mortality rates are falling, but
not fast enough to meet global targets. This means
that we are not diagnosing/curing enough patients
and/or we are diagnosing them late. In the Conceptual
Framework for improved and early case detection, a
number of causes for this low and delayed case detec-
tion are presented. It is stated that a solid analysis of
the existing case detection situation is required to de-
vise locally appropriate strategies and prioritize among
possible options. A number of entry points are listed.
Careful analysis of these entry points reveals that the
vast majority of the strategies proposed require ac-
tions outside the tuberculosis control programs and
in some instances even outside the health care system.
This also includes strengthening of the collaboration
between the TB and HIV-AIDS programs. It implies a
change of mentality for all working in TB control:
National TB Control Programs, Technical Agencies
and Donors. KNCV Tuberculosis Foundation will
promote this change in its technical advisory work. It
will also employ in the future consultants that have a
background in health systems in the broader sense
and it will cooperate more intensely with national and
international organizations with specific expertise on
general health system issues. We will also stimulate
the organization of round table conferences at coun-
try level to tackle the challenge of coordination on
these issues.

The Millennium Development Goals Report 2009, United Na-
tions, New York, 2009.

DEWG Focus, Quarterly Newsletter of the DOTS Expansion
Working Group of the Stop TB Partnership, Issue 1, July 2009.

IMPLEMENTATION OF THE THREE Is IN
THE MOST AT-RISK POPULATIONS

Implementation of the 3ls package among
mobile fishermen population in the

Great Lakes area of Tanzania

R Mbatia, C Casalini, J Chale, T Marmo, M Ndolichimpa,
M Strachan, | Sanga, A Cunningham. International Centre

for AIDS Care and Treatment Program (ICAP)-Columbia
University Tanzania, Dar es Salaam, Tanzania

MOH Tanzania and ICAP-Columbia University pro-
vide HIV care and treatment (C&T) at 90 HFs in 3
regions (Kigoma, Kagera, Pwani) and Zanzibar. Na-

tional HIV prevalence 5.8 %, being 0.9% and 3.4%
in Kigoma and Kagera regions respectively (THMIS
2008). National TB prevalence 496/100000, over
60000 TB cases notified annually, 50% living with
HIV. February 2008, MOH recommended using na-
tional TB Screening Questionnaire (TSQ) at HIV
Clinics (CTCs) to identify TB suspects; May 2009,
TB Infection Control (IC) guidelines launched. Feb-
ruary 2008, five ICAP-supported sites from Kigoma
and Kagera region, covering an area accessed by fish-
ermen from Lakes Tanganyika and Victoria, started
HIV C&T, Intensified TB Case Finding (ICF) and TB
IC. TB IC guidelines and job aids were disseminated.
From October 2008 to June 2009, 576 PLHIV en-
rolled in HIV C&T at those 5 sites. 567 (98 %) screened
for TB among whom 403 (63%) screened using the
TSQ. A total of 47 TB suspects (8%) identified and
11 confirmed as TB cases. Since May 2009, all HFs
developed TB IC plan; 19 HCWs trained on ICF and
TB IC, waiting areas located in ventilated places,
open windows policy established, nurses practiced
rapid identification of TB suspects in waiting areas,
at CTCs TB-HIV co-infected patients were separated,
PTB patients were admitted in separated area at gen-
eral wards. Six ICAP-trained Peer Educators conducted
weekly education on cough hygiene and TB at all
waiting areas. Use of TSQ showed steady high trend
over time; proportion of TB cases among PLHIV be-
low expectations (2%), however, regional variability
of HIV prevalence, short period of implementation
and small sample size limit the data interpretation.
Having launched the 3Is package in different periods
might have resulted in slow implementation of the
intervention. TB IC measures commenced as recent
as May 2009, hence will be evaluated by the end of
the year.

Does the Three Is strategy benefit medical
services in prisons?

S Chambuso,' J van den Hombergh,2 G Peuse,3

G Haverkamp.2 'Prison Medical Services, Dar es Salaam,
2PharmAccess Foundation, Dar es Salaam, 3USAID, Dar es
Salaam, Tanzania

Prisoners are most at risk for TB and HIV, do have
needs that differ from those of the general population
but do not have access to conventional health sys-
tems. Developing, implementing and monitoring pro-
grammes that target prisoners to reduce the burden
of TB and HIV is challenging. Examples are given of
how to cope in a variety of settings through imple-
mentation of the ‘Three Is” in the context of HIV and
TB health services. In Tanzania prisons, TB-HIV can
be addressed effectively, even for prisoners at risk of
both infections. Antiretroviral therapy (ART) is the
single most effective intervention to reduce the inci-
dence and mortality of TB in prisoners living with
HIV. However, even those on ART remain vulnerable
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to develop TB. The ‘3 Is’ all three together contribute
to protection of HIV-infected prisoners from TB in-
fection, reduction of active disease and early treat-
ment of active TB disease thus improving outcomes
and preventing further transmission within the prison
community. Under the Tanzania Policy for collabora-
tive TB-HIV Activities (2008) the TB and Leprosy
Control Programme and the National AIDS Control
Programme supported by several partners work to-
gether to decrease the burden of TB and HIV in pop-
ulations affected. The Prison Medical Services in Tan-
zania combinies Counseling & Testing, HIV Care &
Treatment and TB services to work as Three in One.
The presentation discusses ethical and human rights
issues related to the Three Is in prison settings such
as the prisoners right to refuse treatment, overcrowd-
ing, resource constraints and uncoordinated prisoners’
release leading to interruption of treatment and loss
to follow-up. Currently there is no reliable data on
the prevalence and incidence of TB-HIV co-infection
and disease in Sub Sahara prisons. It is imperative to
continuously gather, record, and disseminate accurate
data on TB-HIV confection so that informed planning
can be established and maintained in the programme.

Addressing TB and HIV among refugee
populations

S Cookson. International Emergency and Refugee Health
Branch, Centers for Disease Control and Prevention, Atlanta,
Georgia, USA

Examining the countries affected by emergencies, a
large overlap is seen with the countries having high
prevalence rates of human immunodeficiency virus
(HIV) and tuberculosis (TB). Furthermore, these
emergencies result in crises in life support and secu-
rity that threaten large civilian populations with suf-
fering and death and can force the populations into
becoming either internally displaced persons (IDPs)
or refugees (persons who cross international bor-
ders). At the end of 2008, there were more than 14 mil-
lion IDPs and 9 million refugees according to the
United Nations High Commissioner for Refugees
(UNHCR). More than 85% of refugees originate
from and reside in countries with high burdens of TB.
Many of these people reside in commonly hard to
reach camp settlements worldwide. These camps of-
ten lack routine infrastructure such as healthcare ser-
vices, water and sanitation, and education. While the
traditional risk factors for TB among the general
public are similar for refugees, those for HIV can be
variable. We will examine these risk factors in the
context of displaced and refugee populations. In ad-
dition, we will identify essential criteria before the
decision is made to implement a TB control program
(or potentially an HIV care and treatment center) for
displaced or refugee populations. Finally, we will dis-

cuss available data on prevalence rates for both TB
and HIV among refugees.

IPT in HIV-infected children

M Gasana,’ R Song,23 H Menzies,2 G Vandebriel 4

D Akishuri,5 | Habimana," O Mukabayire,' M Kramer.!
Center for Infectious Disease Control, Treatment and Research
AIDS Center—Plus, Ministry of Health, Kigali, Rwanda; 2Division
of TB Elimination, Centers for Disease Control and Prevention,
Atlanta, Georgia, 3Children’s Hospital Boston, Harvard Medical
School, Boston, Massachusetts, USA; 4Columbia University
Mailman School of Public Health, International Center for AIDS
Care and Treatment Programs, Kigali, SKigali University
Teaching Hospital, Kigali, Rwanda

Background: Tuberculosis (TB) is the leading cause
of death among HIV-infected persons in resource-
limited settings. The World Health Organization rec-
ommends TB screening for all persons with HIV in-
fection. TB diagnosis in children is difficult because
microbiologic confirmation is often lacking; evalua-
tion focuses on chronic symptoms or TB contact
history. Data are needed to determine yield of TB
screening in HIV-infected children and to develop an
evidence-based approach to TB screening.

Methods: During March-June 2008, we enrolled
HIV-infected children in 3 HIV/AIDS outpatient care
facilities in Rwanda in a cross-sectional study. We
conducted a standardized medical history and physi-
cal examination, tuberculin skin test (TST), chest ra-
diography, abdominal ultrasound, immunologic test-
ing, and, when clinically indicated, collected sputum
or gastric specimens for mycobacteriologic testing.
TB cases were categorized as definite if mycobacteri-
ologically or radiologically confirmed, or as clinical
based on standardized case definitions and expert re-
view. We determined TB prevalence and calculated
sensitivity and specificity of screening, limiting the
latter analysis to definite cases.

Results: Overall, 325 children were enrolled. Median
age was 9 years (range 0-14 years); 42 (13%) of 325
were diagnosed with TB, of whom 20 (48%) of 42
had definite TB, including two with mycobacterio-
logic confirmation. Having any one of the following
was 70% sensitive and 67 % specific: cough =2 weeks,
failure to thrive, or TB contact history. Adding TST
and replacing cough =2 weeks with any cough in-
creased sensitivity to 95% (specificity 54%).
Conclusion: TB is common among children with HIV
in Rwanda, underscoring the importance of routine
screening. An approach to screening incorporating
TST and cough of any duration had high sensitivity,
and is feasible to implement in resource-constrained
settings.
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LABORATORY SYSTEMS TO IMPLEMENT
NEW CAPACITIES

Performance of first- and second-line drug
testing in the SRLN

A Van Deun. Department of Tuberculosis, International
Union Against Tuberculosis and Lung Disease, Paris, France;

and Mycobacteriology Unit, Institute of Tropical Medicine,
Antwerpen, Belgium

Annual rounds assessing proficiency of M. tubercu-
losis drug susceptibility testing (DST) have been the
main accomplishment of the Supra-National TB Ref-
erence Laboratory Network (SRLN) since its creation
over 15 years ago. These rounds are organised by the
coordinating SRL, Ottawa (Canada) and, since the
6th Round 1999 Antwerp (Belgium). Starting from
10 strains in duplicate, to be tested by the preferred
standard DST method for resistance to isoniazid, rifam-
picin, streptomycin and ethambutol, the panels have
become increasingly complex. More strains and more
drugs have to be tested, of which 10 non-duplicate, a
subset without multidrug-resistance, and overall about
50% resistance to the same four first-line drugs, be-
sides kanamycin, amikacin, capreomycin and ofloxa-
cin. Initial fast progress thanks to better standardisa-
tion slowed down after a few rounds, due to the
regular occurrence of problem strains leading to high
degrees of discordance among the SRL results, even
for a drug as rifampicin. Due to lack of a true consen-
sus result, these discordant strains had to be excluded,
lifting average SRL accuracy to around 99% for iso-
niazid and rifampicin, but fluctuating around 96%
for ethambutol and streptomycin. Experience with
the second-line drugs is still limited, and DST techni-
cal conduct is not yet sufficiently standardised be-
tween the SRL. Kanamycin, amikacin and ofloxacin
have yielded highly satisfactory agreement (around
97%), but this has been only slightly over 90% for
capreomycin.

Best practices from partnership efforts to
address laboratory capacity for MDR-TB

G Roscigno. FIND, Geneva, Switzerland

The Maputo Declaration calls for a well-organized
integrated laboratory system that supports infectious
diseases like TB, HIV, Malaria and Opportunistic
Infections (OIs) commonly found in low-income coun-
tries. Decades of underfunding for national labora-
tory systems in resource limited countries have re-
sulted in dilapidated facilities, insufficient numbers of
trained workers, limited services, erratic supplies of
commodities and functional equipment and subopti-
mal or non-existing quality assurance programs. At
this time of increased awareness and funding oppor-
tunities, it is imperative to optimize quality of testing,
efficiency and cost-effectiveness by ensuring that lab-

oratory strengthening efforts are addressed in an inte-
grated manner. Investments in laboratory infrastruc-
ture, equipment, and reagents should be planned to
avoid duplication and overlapping. For example, spe-
cialized facilities that are built for molecular diagnos-
tics could be planned and designed to accommodate
instruments for molecular diagnostics of TB, HIV,
and other diseases rather than building separate labs
that are only dedicated to one disease. Opportunities
should be sought to have partners play complemen-
tary roles. Laboratories are complex systems that in-
clude resource-related components related to person-
nel, equipment, supplies, infrastructure, and finance;
support systems that cover documents and records,
information management, purchase and inventory;
and systems for evaluation and continuous improve-
ment, such as process control, internal and external
assessment, and occurrence management. From this
perspective, it may be more effective for partners
with expertise in one area, such as supply chain man-
agement, to focus on providing support in this area
while another partner may prefer to fund only com-
modities. Joint coordination among partners at the
outset of a laboratory-related project could enable
each partner to play a preferred role where they have
a relative advantage

Cost and cost-effectiveness of laboratory
activities (methodologies and example studies)

H Sohn. Foundation for Innovative New Diagnostics, Geneva,
Switzerland; and Department of Epidemiology & Biostatistics,
McGill University, Montreal, Canada

The relatively poor performance of existing tubercu-
losis (TB) diagnostic tests and diagnostic capacity in
developing and high disease-burden countries leaves
large numbers of patients undetected, prescription
of inappropriate treatment, development of drug re-
sistances. Likewise, TB have re-emerged as a major
global health problem. Currently there is a push for
development and introduction of new innovative TB
diagnostic tools. Furthermore, with the launch of the
Global Laboratory Initiative (GLI), laboratory capac-
ity strengthening and modernization of TB laborato-
ries in developing countries has become one of the
priorities of global TB control. All of these activities
must be evaluated for performance, feasibility of im-
plementation, and sustainability in resource-limited
settings. However, technological advancement does
not come cheap and ‘cost’ is one of the more sensi-
tive concerns in resource-poor settings. Traditionally
studies evaluating diagnostics and laboratory activi-
ties have focused on their performance—there are
only a limited number of studies evaluating the cost
and cost-effectiveness. Because there are currently
no widely accepted standards on how to evaluate
cost of a TB test, these studies have high variability in
their methodologies, evaluation parameters for cost
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and cost-effectiveness. These variations can become
obstacles in clearly understanding the actual cost-
effectiveness, most importantly, real costs of imple-
mentation and sustainability of a diagnostics or a lab-
oratory activity. Simplified and standardized approach
in evaluating the cost of novel diagnostic tools and
laboratory activities can provide a strong foundation
for more sophisticated analyses that evaluates full
economic and epidemiological impact from imple-
mentation and routine use of performance-verified
new and innovative diagnostic tools. Ultimately it will
facilitate evidence-based adoption and use of new di-
agnostics where these tools are most needed.

IMPROVING ACCESS TO BETTER
TREATMENT: ROLE OF CLINICAL TRIALS

Treatment of tuberculosis in HIV-infected
persons: review of current trials

F X Blanc. Pneumology Unit, Department of Internal
Medicine, Bicetre Universitary Hospital, AP-HP,
Le Kremlin-Bicetre, France

As accessed by August 13,2009, more than 100 clini-
cal trials containing both ‘tuberculosis’ (TB) and ‘HIV’
keywords were registered in the clinicaltrials.gov reg-
istry, a service of the US National Institutes of Health.
Other international trials are not registered in this
database but should also get published in the next 2—
3 years. Some important topics are covered by these
trials. To name only a few, a new TB vaccine is cur-
rently tested in healthy volunteers who are infected
by HIV (trial NCT00395720), pharmokokinetics of
several HIV and TB drugs are being determined, and
isoniazid preventive therapy is tested worldwide
from a strategy point of view (CPCRA 005 study =
NCT00000959; TEMPRANO ANRS 12136 = NCT
00495651; UR-01-2009-IPT-KENYA study = NCT
008509155 trc20B study = NCT00351702; PACTG
P1041 study = NCT00080119; HAARTIPTO7 study =
NCT00463086; ACTG177 study = NCT00000636;
1R01AI48526-01A1 study = NCT00057122; 299/
2005 study = NCT00330304). Moreover, immune
reconstitution syndrome is extensively studied by
several groups (06-1-0086 study = NCT00286767;
THIRST = NCT00851630). One burning question
might also get an answer soon: should we begin anti-
retrovirals rather early or late in TB-HIV infected
patients, especially when they are severely immuno-
suppressed? To solve this issue, at least four ongoing
trials are conducted: CAMELIA ANRS 1295/CIPRA
KHO001 study = NCT00226434; ACTG A5221 study =
NCT00108862; SAPIT = NCT00398996 and the TB-
HAART study sponsored by WHO. The OXTREC
023-04 study (NCT00433719) addressed the same
question in meningitis. Many of these trials take place

in resource-limited settings where top-level research
is feasible and should certainly be encouraged. In this
way, clinical trials are undoubtly a great support to
improve access to better treatment. Results of some
exciting studies are awaited in year 2010.

Treatment of MDR-TB: a community
perspective

C D Mitnick,"2 J N Bayona."34 "Harvard Medical School,
Boston, Massachusetts, 2Brigham & Women's Hospital, Boston,
Massachusetts, USA; 3Socios En Salud, Lima, Peru; 4Partners In
Health, Boston, Massachusetts, USA

The Global MDR-TB & XDR-TB Response Plan set
a goal of treating 1.6 million MDR-TB patients by
2015.1In order to reach this target from the current
estimates of roughly 40000 patients treated with
quality-assured drugs since 2001, significant advances
will be required. These include additional suppliers
of quality-assured second-line drugs, simplification
of and improvements in treatment, diagnostics, fur-
ther decentralization of treatment delivery, and re-
duction of administrative delays to MDR-TB treat-
ment. Community-based- or ambulatory-treatment
of MDR-TB has now been implemented in places as
diverse as S. America, Europe, southern Africa, and
Asia. In light of the global volume of patients, lack
of hospital facilities, and demonstrated success of
community-based approaches in these settings, this
approach should be expanded. It provides a nimble
structure through which new approaches can be tested
and proven approaches can be implemented. This pre-
sentation will: 1) enumerate important questions from
the perspective of those providing community-based
care for MDR-TB; 2) describe the contributions am-
bulatory treatment programs for MDR-TB can make
to TB drug development; 3) and illustrate how proven
strategies can be disseminated through ambulatory
care. It is noteworthy that 1.6 million patients repre-
sent only a small fraction of the 9.6-13.6 million in-
cident and prevalent cases of MDR-TB expected by
2015 according to current estimates.2 Consequently,
removal of obstacles to scale-up of MDR-TB treat-
ment, through research and delivery built upon the
infrastructure provided by ambulatory MDR-TB pro-
grams, is critical to global TB control.

1 World Health Organization, STOP-TB Partnership. The Global
MDR-TB & XDR-TB Response Plan, 2007.

2 Zignol M, Hosseini M S, Wright A, et al. Global incidence of
multidrug-resistant tuberculosis. ] Infect Dis 2006; 194: 479-485.

Clinical trials in developing countries:
the patient’s perspective
E T Santos Filho. Grupo Pela VIDDA-RJ, Rio de Janeiro, RJ,

THRio/CREATE, Rio de Janeiro, RJ, and REDE TB (TB-Network)
Community Mobilization, Rio de Janeiro, RJ, Brazil

Problem: Clinical trials are mostly conducted with-
out input by patients; for them, lack of information
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on objectives, rights and conditions of research are
recurrent.

Development: Information and education—experience
of Brazilian community capacity building initiatives.
Treatment and research literacy: how engagement in
CAB and ethics committees can make a difference.
Bringing patients perspectives (and needs) upfront:
information creating advocacy in clinical trials (Which
research do we want?). The role (and experiences) of
operational research linked to clinical trials: Some
Brazilian experiences.

Conclusion: Educating advocates in research is the
key to create room for collaboration between people
affected and researchers in trials design and imple-
mentation. Great progress can be achieved in appli-
cability of research, implementing results, accessing
new drugs and diagnostics. Clinical research in phase
4 can be boosted. Patients’ needs can be met through
treatment and research literacy and advocacy.

TOBACCO AND TUBERCULOSIS:
EVIDENCE FOR AN ASSOCIATION
AND INTERVENTIONS TO CURB
BOTH EPIDEMICS

Evidence for an association between active
and passive exposure to tobacco and increased
risk of TB

P Davies. Liverpool Heart and Chest Hospital, Liverpool, UK

The earliest clear evidence for an association between
tobacco smoking and tuberculosis came from Doll
and Peto’s cohort study of doctors in the UK. They
found that smoking increased the risk of tuberculosis
by two to three fold.! Perhaps the strongest associa-
tion was found from India where large numbers of
patients were studied and a five fold increased risk
was found. This study also showed that the common-
est cause of death from smokers was tuberculosis,
not a disease previously thought to be a serious risk
factor for tuberculosis.2 Smaller community studies
carried out in Liverpool have shown a two to three
fold increased risk. These studies also showed that
smokers tended to socialise less after the diagnosis
of tuberculosis had been made. The stigma of tuber-
culosis continues even in highly developed coun-
tries. The association between tuberculosis and pas-
sive smoking is less clear as is indeed is the association
between other smoking related diseases. One study
among South African children has shown that in
households with a patient with tuberculosis children
were more likely to have a positive skin test in the
presence of adult smokers, showing an association
with increased infection rather than disease. It has
been calculated that as a result of smoking there are
probably over a million excess cases of tuberculosis

world wide and about a quarter of a million deaths.
As smoking is set to increase in the poorest countries
notably India and China, this excess is likely to in-
crease relative to other cases.

References

1 Richard Doll and Austin Bradford Hill. Br Med ] 1964; 1:
1460-1467.

2 V. Gajalakshmi, R. Peto, T. Kanaka, P. Jha. Smoking and mortal-
ity from tuberculosis and other diseases in India: retrospective
study of 43000 adult male deaths and 35000 controls. The Lan-
cet, Volume 362, Issue 9383, Pages 507-515.

Smoking and mortality from tuberculosis

in India

V Gajalakhsmi. Epidemiological Research Center, Chennai,
Tamil Nadu, India

Background: India has the highest incidence of tu-
berculosis than any other country in the world. One
of the main smoking-related causes of death in India
is tuberculosis(TB), causing roughly 10% of all adult
deaths.

Methods and results: Case-control studies have been
conducted during 1998 to 2000 among adults in
2 areas (urban—in the city of Chennai and rural—in
the district of Villupuram ) in the state of Tamil Nadu,
south India. The cases were those aged 25 and over at
the time of death due to medical causes during 1995-
98. The controls were those aged 25 or older, either
spouse of the deceased or any member living in the
home of the deceased. The probable underlying cause
of death was assigned by reviewing Verbal autopsy
reports. The study included 43 000 cases and 35000
controls. Since less than 1% of women in Tamil Nadu
smoke tobacco, the analysis was restricted to men. The
risk of dying from TB among smokers was four times
higher than that of non-smokers with TB in both urban
(OR 4.5;95%CI 4.0-5.0) and rural (OR 4.2; 95%CI
3.7-4.8) areas. In a nationally representative case-
control study deaths that occurred in 2001-03 in
1.1 million homes were included. Analysed 74000
cases and 78000 controls. At ages 30-69 years the risk
of death from TB in women was three-fold (95%CI
2.4-3.9) and in men two-fold (95%CI 2.1-2.6).
Prospective study: A baseline survey of 99 598 indi-
viduals aged 35 and above in the main city of Mum-
bai (population: 3.4 million) was conducted between
1991 and 1994. Comparing ever smokers versus never
smokers, the age-adjusted relative risk of death due
to tuberculosis was 2.1. A higher relative risk was
seen for bidi smokers than for cigarette smokers.
Conclusion: Two case-control studies in south India,
one nationally representative case-control study and
one prospective study in Mumbai have found higher
mortality rate for TB in men who smoked than those
who did not.
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Smoking and tuberculosis in China

C C Leung. Tuberculosis and Chest Service, Department of
Health, Hong Kong, China

Despite successful implementation of DOTS, the
annual tuberculosis (TB) notification rate is around
80/100000 in Hong Kong, while the prevalence of
pulmonary TB was 367/100000 in a survey under-
taken in 2000 in Mainland China. Smoking has pre-
viously been found to be an important risk factor of
TB in both cross-sectional and mortality studies in
different parts of China. More aggressive pulmo-
nary involvement, with more cough, dyspnoea, upper
zone involvement, cavity, miliary lung involvement
and positive sputum culture, has also been found
among ever-smoking TB patients in comparison with
never-smokers. In a prospective community cohort of
42655 elderly subjects in Hong Kong, the annual TB
notification rates were 735,427, and 174 per 100000
among current smokers, ex-smokers and never-
smokers respectively. A statistically significant dose-
response relationship was also observed among cur-
rent smokers. The excess risk applied to pulmonary
but not extrapulmonary TB. Smoking cessation al-
most halved the risk. The trend persisted after control
of relevant background characteristics. Smoking ac-
counted for 32.8%, 8.6% and 18.7% of the TB risk
among males, females and the whole cohort respec-
tively. About 45% of the gender difference was at-
tributable to smoking. In a time-based, multiple risk
factor modelling study, complete cessation of smok-
ing and solid-fuel use in China would reduce the pro-
jected annual TB incidence in 2033 by 14-52% even
in presence of 80% DOTS coverage. Measures on to-
bacco control should therefore be considered along-
side DOTS in the fight against TB.

Strategies for TB and tobacco prevention:
integrating tobacco cessation into TB
control programmes

C-Y Chiang. Department of Lung Health, International Union
Against Tuberculosis and Lung Disease, Paris, France

Smoking cessation intervention is one of the essential
components in reversing the epidemic of tobacco use.
Yet, smoking cessation intervention has not been
consistently provided in health care facilities. Na-
tional tuberculosis programme rarely addresses the
issue of tobacco use in routine services. Smoking has
been consistently shown to be associated with tuber-
culosis. Smoking cessation services in national tuber-
culosis programme may not affect the development
of tuberculosis among registered tuberculosis patients
as they have already developed tuberculosis when
they are registered for treatment. However, smoking
has been shown to be associated with relapse of tu-
berculosis. Smoking cessation may reduce the risk of
relapse of tuberculosis among those who are cured

and consequently reduce the risk of transmission of
tuberculosis. The comprehensive endeavor in estab-
lishing smoke-free family and smoke-free health fa-
cilities may change the behavior of smokers among the
family of tuberculosis patients and those who come
to health facilities for other services and subsequently
reduce the risk of developing tuberculosis among
those who quit smoking. The Union model of smok-
ing cessation intervention consists of:

1 Political commitment in reversing the epidemic of
tobacco use

Identifying smokers by asking

Standardized cessation intervention of brief advice
Uninterrupted smoking cessation services
Standard recording and reporting

Feasibility of brief advice of smoking cessation
among tuberculosis patients has been demonstrated in
a study from Sudan and further pilot tested in Benin
and China. Brief advice of smoking cessation among
tuberculosis patients is simple, feasible, accessible, af-
fordable, and sustainable and could be implemented
by all national tuberculosis programme.

(SN RO S

ARE WE DOING ENOUGH TO REDUCE
THE BURDEN OF CHILDHOOD TB
IN HIGH-BURDEN COUNTRIES?

Update of childhood TB guidance and
TB-HIV guidelines: WHO and The Union

M Grzemska. World Health Organization, Geneva,
Switzerland

For national TB programmes (NTPs) to successfully
manage TB in children, standardized approaches based
on the best available evidence are required. These
standardized approaches need to be incorporated
into existing guidelines and strategies that have been
developed by NTPs. There has been a long standing
appreciation that the doses of drugs prescribed for
children require adaptation to yield the same expo-
sure to a drug as in adults. However, until recently,
there has been a tendency among the tuberculosis
community, including WHO and The Union, to rec-
ommend the same dosages for the treatment of tuber-
culosis in children as for adults. Several recent publi-
cations have drawn attention to the fact that children
receiving anti-TB chemotherapy are often exposed to
lower serum concentrations of the medicines than
adults receiving the same mg/kg body weight dosages.
Based on a systematic review of literature, WHO is
now recommending higher dosing of first line drugs
(H, R, Z and E) than in adults. New dosing has a
consequence on the need to develop new fixed-dose
formulations and provide guidance to the NTPs and
paediatricians on how to utilize currently available
products, before the new formulations are available
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on the market. To this extent, WHO and GDF have
jointly developed interim instructions on the use of
available childhood formulations to achieve the de-
sirable doses of medicines. In addition, new recom-
mendations for treatment of extrapulmonary forms
of TB and treatment of young infants are also based
on evidence gathered through several systematic re-
views of literature. Together with the DOTS Expan-
sion Working Group’s Subgroup for Childhood TB,
WHO is revising its Guidance for National Tubercu-
losis Programs on the Management of Tuberculosis
in Children to ensure evidence based medicine is ap-
plied in the management of children with TB disease
or infection. Research is needed to develop and im-
plement reliable diagnostic tests for diagnosis of TB
in children.

Table Recommended doses of first-line anti-tuberculosis
drugs for children

Recommended dose

Daily Three times weekly*

Dose and Dose and Daily

range Max- range max-

(mg/kg imum (mg/kg imum

Drug body weight) (mg)  body weight)  (mg)

Isoniazid 10 (10-15)t 300

Rifampicin 15 (10-20) 600 600
Pyrazinamide 35 (30-40) — —
Ethambutol 20 (15-25) — 30 (25-35) —
Streptomycint 15 (12-18) — 15 (12-18) —

*Review of existing data on the use of intermittent dose treatment regimens
in children is ongoing.

tSame dose is recommended for preventive chemotherapy (treatment of la-
tent tuberculosis infection).

#Streptomycin should be avoided when possible in children because the in-
jections are painful and irreversible auditory nerve damage may occur. The
use of streptomycin in children is mainly reserved for the first 2 months of
treatment of TB meningitis.

Update of childhood TB guidance and TB-HIV
guidelines: WHO and The Union

P Enarson. Child Lung Health, The Union, Paris, France

The DOTS strategy has focused on the management
of the most infectious cases of TB (smear positive
pulmonary TB in adults) to control the TB epidemic
by reducing transmission of infection with M. tuber-
culosis. This strategy was adopted globally and im-
plemented in countries where TB is frequent. The
DOTS Strategy which evolved into the Stop TB Strat-
egy emphasises all types of TB, including TB in chil-
dren. However, reliably diagnosing TB in children
has remained a major challenge, particularly in HIV
infected children. Management of TB is difficult for
children that are also living with HIV/AIDS because
it is difficult to acquire material for bacteriological
examination (smear and culture), X-ray is difficult to
interpret and no other reliable test is available. It is
even more difficult in the management of HIV+ chil-

dren suspected of having TB due to the co-morbidity
associated with HIV/AIDS and low immune status.
The currently recommended approach to diagnose TB
includes clinical evaluation and investigations that
are also applicable to HIV positive children. With
more expansion of HIV treatment services in many
resource-constrained settings it is important to ensure
proper TB diagnosis and treatment of children with
HIV infection and AIDS in these services. The guid-
ance to NTPs needs to be adapted for National AIDS
Programs and HIV service providers and based on di-
agnostic and treatment approaches that are more evi-
dence based. Also areas that need further research for
improving TB prevention, diagnosis and treatment
among children living with HIV need highlighting.
The Guidelines will focus on improving clinical man-
agement of children with HIV infection who are sus-
pected of having TB infection or disease.

Working in partnership with other sectors to
provide TB control services for children

R G Vianzon. National Center for Disease Prevention and
Control, Department of Health, Manila, Philippines

Background: Children constitute a high-risk group in
TB control due to their physiologic immaturity that
predispose them to the more serious/debilitating forms
of TB. To address this, the DOH created the first Task
Force (TF) on Childhood TB in 1998 and became an
official body that formulated TB policies amongst
children.

Method: The TF discussed on the adoption of DOTS
strategy under NTP, for addressing childhood TB.
Eventually, membership expanded and offered an
avenue where public and private sectors interface and
agree to develop standards and guidelines. Expansion
included other critical agencies, private representa-
tives and child-focused NGOs. The main task was
the development of technical guidelines in the con-
text of DOTS and to pilot-test such for future expan-
sion. They also provided the technical and manage-
rial back-up during implementation.

Results: In 2004, NTP’s childhood TB guidelines
were endorsed by the DOH and advanced implemen-
tation was undertaken in at least 1 city per region. All
throughout, support for drugs and diagnostics came
from the Government. With the release of the techni-
cal guidelines by WHO on how countries can provide
management of childhood TB, the NTP revisited its
current policies and took into consideration WHO’s
recommendations. TF members contributed to the re-
vision and gave various perspectives of implementa-
tion, both public and private. Much of the agreements
were achieved through a consensus building. They all
agreed to contextualize the revisions still within the
framework of NTP.

Conclusion: Since the partners have been engaged
as early as the inception phase of policy/guideline
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development, their participation and contribution be-
came substantive. Currently, the TF members, espe-
cially from the private group, are being utilized by
the NTP to support the roll-out of implementation.
Their expertise has been beneficial to NTP’s ongoing
training activities.

Integrating treatment of childhood TB
with HIV

C Mwansambo. Paediatrics Department, Kamuzu Central
Hospital, Lilongwe, Malawi

It is a recognized fact that HIV/AIDS is devastating
sub-Saharan Africa, and that HIV infection is the sin-
gle greatest risk factor for developing TB disease. In
an environment where children continue to be either
born with HIV or infected through breastfeeding,
there is critical need to increase the number of chil-
dren enrolling for HIV and TB care. In such popula-
tions, children with dual infection will benefit from
an integrated approach to management. Unfortu-
nately, the global number of co-infected children re-
ceiving services is unacceptably low. In HIV-infected
children with confirmed or presumptive TB disease,
initiation of TB treatment is a priority. The decision
on when to start ART after starting TB treatment in-
volves a balance between the child’s age, pill burden,
potential drug interactions, overlapping toxicities and
possible IRIS weighed against the risk of further pro-
gression of immune suppression. This presentation
will share the experience of one sub-Saharan African
country in overcoming the challenge.

Challenges of managing a child with MDR-TB

V Leimane, | Ozere. The State Agency of Tuberculosis and
Lung Diseases, Riga, Latvia

Background: MDR-TB in Latvia was 15% out of all
TB cases in 2006. Treatment outcomes shows success
rates 69-70% in 2000-2004, 47(5%) patients had
XDR-TB with cure 18 (38%).

Aim: To describe management of children with MDR-
TB in Latvia.

Results: For 119 consecutive MDR-TB patients from
January 2003 to December 2004 identified 297 con-
tacts (137 adults); only 37 index cases had 60 chil-
dren contacts. For 4 (6.6%) were diagnosed active
TB, 25 (41.6%) was infected with TB. Index cases
drug resistance patterns: 12% resistance to 2-3 drugs,
43% to 4-5 drugs; 32% to 6-7 drugs; 17% to more
than 7 drugs. Prophylactic treatment for MDR-TB
contacts not used. Children with risk of being in-
fected with MDR-TB, diagnosed with active TB re-
ceived individualized treatment regimen (ITR) with
second line drugs based on either infectious source
case or child’s isolates drug sensitivity patterns. 76
children <15 years old, began ITR between February
1998 and December 2006, nobody had HIV coinfec-

tion, all but two were BCG vaccinated, malnutrition
had 10 (13.2%), anaemia 8 (10.5%), congenital heart
failure 1 (1.3%). 50 (82%) of source cases and 16
(88.9%) of children’s isolates were resistant to 4 first
line drugs. Treatment consisted of 4-7 drugs (median
5 drugs). Adverse events had 26 (34.2%) children:
hepatotoxicity—4; therapy discontinued in § patients
(after 4-6 months); temporally interrupt treatment 4
to 15 days in 10 patients. Median duration of treat-
ment for ‘cured’ 12.5 months (10-20). Outcomes:
Cured 18 (23.7%) patients (smear/culture negative
after 1 month), completed 52 (68.4%), failed 5 (6.6 %)
due side effects, defaulted 1 (1.3%).
Conclusions:
1 Contact investigation, early diagnosis and treat-
ment is crucial;
2 Treatment success in 92.1% were achieved using
ITR;
3 Children tolerate treatment with second-line drugs
satisfactorily.

THE COPD EPIDEMIC: THE IMPACT
OF SOCIO-ECONOMIC FACTORS

The impact of poverty on the global
prevalence of COPD

F Holguin. Department of Medicine, University of Pittsburgh,
Pittsburgh, Pennsylvania, USA

COPD is currently the fifth leading cause of death
worldwide and will become the third by 2020. From
the GOLD initiative and the PLATINO study we have
learned that there is considerable variability in COPD
prevalence estimates. Economic, environmental and
societal factors related to the degree of underlying
poverty level may explain, to some extent, the large
by-country variation in COPD prevalence. These
poverty related factors may either increase the COPD
prevalence (higher rates of active and passive tobacco
smoke, indoor biomass smoke exposure, malnutrition
rates, higher prevalence of other respiratory infections,
occupational dust exposure, air pollution, etc) or ap-
parently reduce the COPD prevalence (lower diagnos-
tic rates as a consequence of having less or no access
to healthcare and or spyrometer and countries with a
comparatively younger population). These presentation
will review the how these and other poverty-related
factors may influence the global COPD epidemic.

The economic burden of COPD:
cost of medications—the Union response

N Ait-Khaled. Department of Lung Health, International
Union Against Tuberculosis and Lung Disease, Paris, France

The morbidity and mortality of COPD is rising world-
wide and the rise is likely to be most dramatic in Afri-
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can and other developing countries over the next two
decades due to the projected increase in the prevalence
of smoking. In consequence the economic burden of
COPD increase worldwide including in developing
countries. There is urgency for multi-dimensional ac-
tions to fight against smoking and pollution. In addi-
tion the management of COPD in developing coun-
tries must be organized through a comprehensive
program for lung health promotion. A standardized
management will increase patients’ quality of life, de-
crease disease exacerbations and hospitalizations as
well as health costs to affected individuals, their
families, and countries. The implementation of such
management could be done by adapting the program
recommended by the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) with further es-
sential specific needs: Firstly, equipment of first refer-
ral level health district centres with spirometers for
diagnosis and COPD severity staging. Secondly, orga-
nization of these centres to enable long term manage-
ment of patients as required for asthma and thirdly,
the availability of adequate and affordable treatment.
Currently, the drugs chosen by the Asthma Drug Fa-
cility (ADF), which are bronchodilators and inhaled
steroids, are also the essential drugs for the manage-
ment of COPD. As in GOLD, these two types of drug
could be used in a stepwise approach, with some ad-
aptations for developing countries. Even with such
adaptation, the main obstacle remains the high price
of inhaled steroids which will be procured through
ADF at a lower cost. ADF created to provide afford-
able essential quality drugs for asthma management
could also be a mechanism for drug provision to al-
low the implementation of COPD management.

Adapting COPD guidelines to low-income
realities

G E Erhabor. Department of Medicine, Obafemi Awolowo
University, lle-Ife, Osun State, Nigeria

The challenges of implementing the COPD guidelines
are quite enormous in low-income countries. Medi-
cations like bronchodilators, inhaled steroids, and
oxygen therapy are quite expensive. Some of those
medications are also not available in most parts of
the developing Countries. Patients will have to use al-
most three quarter of their income to offset hospital
bills. The focus for COPD in developing world should
therefore be to identify major risk factors in the devel-
opment of this disease and set up measures to prevent
it. A modified guideline focused on use of less expen-
sive drugs will be discussed. The need to explore ini-
tiatives like the Asthma Drug Facility (ADF) of the
[UATLD will also be discussed. Getting government
and multi-nationals involved in confronting the prob-
lem of COPD and finding ways of making medica-
tions available and affordable will go a long way to
minimize the morbidity resulting from this disease.

OPERATIONAL RESEARCH: WHAT, WHY
AND HOW?

Operational research: what, why and how?

R Zachariah," A D Harries,23 N Ishikawa,4 H L Rieder,?

K Bissell,2 K Laserson,5> M Massaquoi,® T Reid." "Medical
Department (Operational Research), Medecins Sans Frontieres,
Luxembourg; 2International Union Against Tuberculosis and
Lung Disease, Paris, France; 3London School of Hygiene &
Tropical Medicine, London, UK; 4Research Institute of
Tuberculosis, Japan Anti-Tuberculosis Association, Tokyo,
Japan; 5Centres for Disease Control and Prevention, Kisumu,
Kenya; ¢The Clinton Foundation, Monrovia, Liberia

The term ‘operational research’ is increasingly being
discussed at institutional meetings, donor forums and
scientific conferences, but there is limited published
information on its role from a disease-control and
programme perspective. This article suggests a defini-
tion of operational research (‘the what’), clarifies its
relevance to infectious disease control programmes
(‘the why’) and describes some of the enabling fac-
tors and challenges for its integration into programme
settings (‘the how’). It is particularly in areas where
the disease burden is high and resources and time are
limited, that there is the need to invest in operational
research and promote a culture of inquiry so that
health care can become more efficient. For this, there
is a need to develop operational research capacity, al-
locate specific resources and bring different actors
(academic institutions, national programme manag-
ers and Non Governmental Organisations) to work
together in promoting operational research.

Perceived barriers and solutions to
implementing operational research
M E Edginton. Ethics Advisory Group, International Union

Against Tuberculosis and Lung Disease, Eastern Cape,
South Africa

The aim of this talk is to attract and assist potential
operational researchers by highlighting areas that are
perceived as barriers and difficulties, and suggesting
practical solutions to these. Barriers to be discussed
are lack of time and opportunity for research, ethics
reviews, lack of research skills, lack of report writing
skills, inadequate resources and finally problems en-
countered in using research results for policy and
practice. Each barrier will be outlined and sugges-
tions made for ways of overcoming it.

The Union/MSF model for sustainable
operational research

D A Enarson. Scientific Activities, International Union Against
Tuberculosis and Lung Disease, Paris, France

The Model incorporates Fellowships, Training and
Field Research. It provides an opportunity for se-
lected individuals who are placed within public health
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programs to learn and engage in research to address
questions from the routine operations of these ser-
vices. The learning is facilitated through a mentoring
system in which individual fellows are assigned to se-
nior researchers, by which they propose, develop and
undertake research. The research protocol is reviewed
by peers and by an ethics review group. The research
is then undertaken in the field by the fellow with
guidance from the mentor. Within three months of
completion of the research, a manuscript is prepared,
presented at a scientific conference and then submit-
ted for publication. Two scientific articles will be pub-
lished each year during the fellowship in peer-reviewed
scientific journals. Fellows are competitively selected
according to recommendations of their senior col-
leagues, contingent on support from their supervisors
and according to the record they present through
their curriculum vitae. The fellowships up to six indi-
viduals per year through a one-year contract with re-
newal contingent upon the work achieved within the
year. They are provided, in addition to a salary, with
a portable computer. Each of the fellows will partici-
pate in a modular training program with three sepa-
rate modules that will equip them with the knowl-
edge and skills to develop and carry out the research.
The three modules include a protocol development
module, a data management and analysis module and
a module for preparing a scientific report and publi-
cation. The program will enable the fellows to under-
take research of relevance and priority to the health
services in which they and their colleagues work and
is aimed to provide new knowledge that will lead to
action in improving those health services.

Translating operational research into policy
and practice

A D Harries. International Union Against Tuberculosis and
Lung Disease, Paris, France

Operational research can be defined as research into
strategies, interventions, tools and knowledge which
can help to improve programme performance. The in-
termediate steps along the way include the implemen-
tation and publication of research which can change
policy and ultimately lead to a change in practice. This
lecture shows several examples of how operational
research has lead to changes in medical practice,
changes in policy guidelines and helped to advocate
for novel ways of managing disease-specific condi-
tions. Using an example from Malawi about how re-
search into the prevalence of pulmonary TB in a large
central prison formed the basis of a TB Control Pro-
gramme in all prisons in Malawi, the lecture describes
the main steps that lead to this process. These steps
included rapid writing of the paper after the work
was completed, sharing the information with the high-
est prison authorities in the country, a clear action

plan and budget about including prison control into
TB routine activities, regular meetings every 6 months
between TB Programme staff and Prison Medical
staff, and on-going surveillance, monitoring, evalua-
tion and reporting of results to key stakeholders.
Similar lessons can be learnt and applied to ensure
that operational research can lead to changes in pol-
icy and practice.

PROGRESS IN IMPLEMENTATION

OF THE THREE Is OF HIV-TB TO REDUCE
THE BURDEN OF TB AMONG PEOPLE
LIVING WITH HIV

Panel discussion on resource mobilisation for
collaborative HIV-TB activities

W L Coggin, C B Holmes. Office of the US Global AIDS
Coordinator, Washington, DC, USA

PEPFAR supports evidence-based interventions that
take advantage of the infrastructure PEPFAR and its
partners have developed in close collaboration with
national governments in order to mitigate the impact
of TB-HIV. From 2005 to 2008, PEPFAR increased
bilateral funding for HIV/TB-HIV from $26 million
to $140 million per year, supporting TB treatment for
over 395400 HIV-infected patients through Septem-
ber 2008. In FY2009, there was a $150 million bud-
getary requirement for TB-HIV. Planning for FY2010
assumes a similar requirement. Resource allocation
under PEPFAR is decentralized. US government teams
in the 31 countries where PEPFAR has staff receive
annual budget allocations and are responsible for de-
veloping funding operational plans in consultation
with host country governments. Priorities under these
plans should reflect the local epidemiology of HIV
and be aligned with national strategies. As the lead-
ing cause of mortality among PLWHA, TB-HIV is
considered a priority intervention for programming
under PEPFAR as reflected in guidance and technical
considerations for TB-HIV programming. The basis
for these is normative guidance developed by WHO.
PEPFAR considers the Three Is as integral to ‘stan-
dard of care’ for HIV and supports their integration
into all PEPFAR-supported care and treatment pro-
grams. Given the current economic crisis, PEPFAR
is operating in a level-funding budget environment.
However, PEPFAR is committed to support contin-
ued integration of the Three Is into our programs and
is seeking programming efficiencies to maximize im-
pact of available funding.
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Scale-up of Three Is activities in Kenya

| Mohammed, W Herman, M Irene, V Shobha, L Bernard,
S Joseph, H Kipruto, W Joyce. Ministry of Health, Nairobi,
Kenya

Introduction: Tuberculosis and HIV/AIDS are major
public health problems in Kenya. National HIV prev-
alence is 7.1% among 15-64 year old. High HIV
prevalence 45% (49000) among TB patients, high
TB morbidity (30%) among HIV/AIDS patients and
emergence of drug-resistant forms of TB has high-
lighted the urgency of controlling TB in all settings
and by 2008, 83% of TB patients tested for HIV. How-
ever implementation of intensified case finding (ICF),
isoniazid preventive therapy (IPT) and infection pre-
vention therapy (IPT) and infection prevention con-
trol (IPC) (3Is) in HIV settings remained unreported.
We reviewed TB and HIV programs to determine the
implementation of these activities.

Methods: We interviewed workers at National TB
and HIV control programs and partner organizations,
reviewed available policy documents, data collection
tools and analyzed data on 3Is.

Results: Cascade orientation of healthcare workers
on the 3Is was ongoing in all provinces and IPC
guidelines availed. TB infection prevention commit-
tees are set up in provincial and district hospitals.
Tools for TB ICF in HIV settings are developed and
3% (23) of HIV treatment sites document ICF but do
not report to national level. IPT is implemented in re-
search and few health facilities where ICF is high and
defaulter tracing mechanisms well estalbished. Over
12000 TB patients at these sites are on IPT and 70%
(8400) complete treatment.

Conclusion: Implementation of the 3Is on a wider
scale is feasible in Kenya. Improving ICF, defaulter
tracing and flow of data to National level must be
strengthened.

Putting it together: a comprehensive approach
to TB prevention and control in HIV treatment
settings

N R Gandhi. Departments of Medicine and Epidemiology,
Albert Einstein College of Medicine, Bronx, New York, USA

Integration of tuberculosis and HIV care is now widely
advocated for improving survival and treatment out-
comes for patients with TB-HIV co-infection. Despite
these guidelines, however, few treatment programs
have integrated TB and HIV care. One major barrier
to integration is a concern of allowing contagious TB
patients to intermingle with vulnerable HIV patients.
In this presentation, we will discuss how a compre-
hensive, integrated TB-HIV treatment program can
not only improve treatment outcomes for both dis-
eases, but also minimizing the risk of TB transmis-
sion. Key components of the integration strategy are:
1) early identification of active TB disease using

active case finding and mycobacterial culture, 2) use
of education and community-based treatment support
to facilitate high levels of adherence to both TB and
HIV therapy, 3) prevention of TB transmission by
creating and implementing an infection control pro-
gram, and 4) prevention of reactivation TB disease by
implementing isoniazid preventive therapy.

DIABETES AND TUBERCULOSIS

Dual burden of diabetes mellitus and
tuberculosis: the linkages between the

two diseases

CY Jeon," A D Harries,2 M A Baker,'3 S Goonesekara,'

J E Hart,* M B Murray."4 'Department of Epidemiology,
Harvard School of Public Health, Boston, Massachusetts, USA,
2International Union Against Tuberculosis and Lung Disease,
Winchester, UK; 3Massachusetts General Hospital, Boston,
Massachusetts, 4Division of Global Health Equity, Brigham and
Women’s Hospital, Boston, Massachusetts, USA

Background: Medical literature points to a long-
standing linkage between diabetes mellitus (DM) and
TB. This association does not bode well for countries
of high TB burden experiencing increasing prevalence
of diabetes.

Objective: To summarize the strength of association
between diabetes mellitus (DM) and TB disease and
TB infection. To summarize the findings of screening
studies on DM and TB and use of chemoprophylaxis
among diabetics.

Methods: We conducted a systematic review of ob-
servational studies quantifying the association be-
tween DM and TB disease and TB infection. We per-
formed meta-analysis of the associations and explored
heterogeneity through meta-regression and subgroup
analyses. We also conducted a systematic review of
studies on screening for TB among diabetics and
screening for DM among people with active TB.
Results: We found heterogenous associations of
DM and TB in four cohort studies with relative risks
ranging from 1.77 to 3.57, and in nine case-control
studies with odds ratios ranging from 1.16 to 7.81.
Stronger associations were found in diabetics with
poor control of glucose. No association between DM
and TB infection was found (OR = 1.14, 95%CI
0.96-1.34). In screening studies, prevalence of TB
disease among diabetics varied widely by the method
of the TB detection as well as background TB burden.
TB was more common in insulin-dependent diabetics
than in non-insulin dependent diabetics. Hyperglyce-
mia was prevalent in TB patients before treatment,
but often resolved with TB treatment.

Conclusion: Diabetics, especially those with poor
glucose control, are at higher risk of TB disease.
Screening diabetics results in identifying previously
undetected TB cases; however, the number needed to
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screen depends on the overall prevalence of TB. The
utility of chemoprophylaxis against TB among dia-
betics has yet to be studied systematically.

A prospective study of association between
tuberculosis and diabetes in China

A Ma," Q Wang,'Y Li," X Han," | B Bygbjerg.2 'Department
of Public Health, Medical College of Qingdao University,
Qingdao, Shandong, China; 2Institute for International Health,
Immunology and Microbiology, Faculty of Health Sciences,
University of Copenhagen, Copenhagen, Denmark

Setting: China is experiencing incredible increase in
diabetes mellitus (DM) prevalence and the highest
burden of tuberculosis (TB) in the world; the merging
epidemics of DM and TB have raised concerns.
Objective: To investigate current prevalence of DM
in TB patients in poverty zones in China, and to pro-
mote health education amongst the lay public and
health professionals of the link between TB and DM.
Design: A cross-sectional study was designed for
screening and intervention of DM in patients with
pulmonary TB in poverty zones in China.

Results: There are 1.5 million new cases of TB and ap-
proximately 270000 deaths in China each year, par-
ticularly in regions without a directly observed treat-
ment. Moreover, the prevalence of DM among Chinese
adults has been increasing in recent years. Overall,
5.2% or 12.7 million men and 5.8% or 13.3 million
women in China aged 35 to 74 years have DM. Our
preliminary data among about 1000 TB patients in-
dicate a very high prevalence of DM in TB. We aim
initially at screening 7000 TB patients for DM in the
communities of 19 counties located in low and middle
income areas of northeast and northwest China, re-
spectively, and then screen for DM in a control popu-
lation without TB in the same communities.
Perspectives: This prospective study of a potential
association between TB and DM will be the first car-
ried out on a large scale in China, and will be impor-
tant to reflect the magnitude of the double burden of
TB and DM.

Diabetes and tuberculosis on the
Texas—Mexico border

B | Restrepo,’ S P Fisher-Hoch,! F Mora-Guzman,?

J G Crespo-Solis,2 J B McCormick." 'School of Public Health
in Brownsville, University of Texas Health Science Center
Houston, Brownsville, Texas, USA; 2Secretaria de Salud de
Tamaulipas, Cd Victoria and Matamoros, Tamaulipas, Mexico

Type 2 diabetes increases the susceptibility to tuber-
culosis (TB). With the growing pandemic of type 2
diabetes world-wide, there is an urgent public health
need to understand the biological basis of this emerg-
ing association. We created a bi-national consortium
with public health workers and researchers from
both sides of the Texas—Mexico border. Retrospective
data from nearly 5000 patients reveled type 2 diabe-

tes was by far the most common risk factor for TB in
our study site. Among TB patients we found 28% of
Texan and 18% of Mexican adult TB patients self-
reported diabetes, significantly exceeding the pub-
lished prevalence of self-reported diabetes from both
populations. Furthermore, TB patients with diabetes
(when compared to TB patients with no diabetes)
were more likely: i) to be older females with no other
social or medical (HIV infection) risk factors to ex-
plain their increased susceptibility to TB ii) to have
primary MDR-TB (Texas, ORAdj = 2.4, 95%CI,
1.1-4.2; Mexico, ORAdj = 1.8, 95%CI, 1.1-2.9),
and iii) to be smear positive at diagnosis, and remain
smear and culture-positive during the first phase of
treatment. Since 2006 we have conducted prospec-
tive enrollment of TB patients to evaluate the impact
of diabetes on TB control in our study population. In
the process, we also collected biological specimens
from TB patients to evaluate the association between
diabetes and immunity to Mycobacterium tuberculo-
sis antigens. Our prospective study confirmed and ex-
panded our previous retrospective findings, with an
overall 36% diabetes prevalence, and an attributable
risk of diabetes to TB of about 25%. We have also
conducted immunological studies which show altered
immunity to M. tuberculosis in diabetes patients,
particularly among those with chronic hyperglycemia.
Further details on the prospective epidemiological and
immunological data will be presented, and the impact
of these findings for TB prevention and management
among diabetes patients will be discussed.

The practicalities of running a diabetic clinic
in a high HIV-TB burden area in Tanzania

K Ramaiya. Shree Hindu Mandal Hospital, Dar es Salaam,
Tanzania

Tuberculosis (TB) remains a major public health chal-
lenge in many parts of the world and is one of the
most common communicable diseases worldwide and
a leading cause of death. Prevalence of diabetes is
also increasing rapidly in most parts of the world and
is expected to rise from 171 million in Year 2000 to
366 million by 2030. Most of the people with diabe-
tes live in low and middle income countries, and most
of the increase in diabetes over the next twenty years
will be in young to middle aged adults in the rapidly
expanding urban centres. The rapidly increasing bur-
den of diabetes in such areas may have a significantly
larger impact on TB control. The public health and
clinical relevance of this relationship is enormous.
World Health Organization’s Stop TB Strategy refers
to the problem of TB in ‘high-risk groups’ including
people with diabetes, but WHO has not yet made
specific recommendations for the treatment (clinical)
and management (public health) of TB associated
with diabetes. In Tanzania, under the umbrella of
Public-Private-Partnership (PPP), there is a system for
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linking available health care provider sites to national
public health/disease control programmes so as to in-
crease access to priority public health care interven-
tions, improving the quality and sustainability of es-
sential services, and coordinating essential service
delivery within a health district. This presentation
will highlight the challenges of running diabetes clinic
in a high HIV-TB burden area.

Adapting the TB-DOTS model for monitoring
non-communicable diseases, with particular
reference to diabetes

A D Harries. International Union Against Tuberculosis and
Lung Disease, Paris, France

In most low- and middle-income countries, man-
agement standards for non-communicable diseases
(NCDs) including diabetes mellitus (DM) in the pub-
lic health services are poor. The burden of NCDs is
predicted to grow during the next 20 years, but there
is no standardised and structured care and no reliable
information on the number of patients presenting
with NCDs and on their morbidity and survival out-
comes. The ‘DOTS’ model has been used as the frame-
work for the control of tuberculosis for over a decade,
allowing monitored, structured therapy to be suc-
cessfully delivered to millions of tuberculosis patients
in some of the poorest countries in the world. This
model has been adapted for monitoring and evaluat-
ing the scale up of antiretroviral therapy (ART) in
Malawi, a very poor country with a huge HIV/AIDS
burden, and between 2004 and 2008 over 220000
patients have been registered for treatment along
with regular information about retention on therapy
and treatment outcomes. The system allows strategic
national planning and rational drug forecasting. This
lecture discusses how a very similar system could be
adapted at facility and national level for managing
NCDs and DM in resource-limited settings. The lec-
ture focuses especially on monitoring and evaluation
and makes the cases that if case numbers and treat-
ment outcomes of DM patients were measured reli-
ably and consistently and as part of a programmatic
approach, this would enormously strengthen the abil-
ity of resource-poor countries to monitor and assess
their response to the growing epidemic of diabetes
mellitus.

What are the research questions around joint
risks and joint management of diabetes and
tuberculosis?

| Bygbjerg. Department of International Health,
Immunology and Microbiology, University of Copenhagen,

Copenhagen, and World Diabetes Foundation, Kgs. Lyngby,
Denmark

Ancient experience and recent research indicate cor-
relations between diabetes mellitus (DM) and tuber-

culosis (TB). It is still debated, as summarized by
Broxmeyer, 2005, whether Root’s 1934 description
of a one-sided relationship holds true, e.g., TB as a
common complication of DM, while DM is no more
common among TB patients than in the general pop-
ulation. As another presentation at this symposium
indicate (and several earlier studies), DM does ap-
pear to be more common in TB patients also. It is
well-documented that DM may reactivate TB, and
presentation and prognosis of TB are different in dia-
betics with TB than in non-diabetic controls. How-
ever, many research questions remain regarding mag-
nitude and mechanisms of interaction(s), and how
the dual diseases could be managed effectively and
efficiently. Questions and controversies to be pre-
sented and discussed include: a) are there immuno-
logical mechanisms behind the interaction, and if so
how should they be identified and screened for; b) are
patients with dual disease at increased risk for devel-
oping multidrug-resistant TB; ¢) are there other risk
factors than tobacco, alcohol, and avitaminoses,
which can be jointly intervened against; d) should
DM patients routinely be screened for TB and vice
versa, and if so when, where, how (skin test or IFN-y
blood test), how often; e) should patients with dual
disease be followed in DM clinics or TB clinics, or
both; and finally f) are there only threats, not oppor-
tunities in managing DM and TB jointly? Fortunately,
some of the answers will be given by other presenters
at this symposium.

STRENGTHENING PRIMARY HEALTH
CARE SYSTEMS FOR WOMEN
AND CHILDREN

Providing reproductive health module within
HIV care and treatment

R Kosgei,'2 H Mabeya, '3 P Bundotich,' J Sitienei, 4

K Wools-Kaloustian,'35 K Lane,! E J Carter,'3.6 A Siika.'3
The United States Agency for International Development—
Academic Model Providing Access To Healthcare (USAID-
AMPATH) Partnership, Eldoret, 2University of Nairobi School of
Medicine, Nairobi, 3Moi University School of Medicine, Eldoret,
4Moi Teaching and Referral Hospital, Eldoret, Kenya; SIindiana
University School of Medicine, Indianapolis, Indiana, 6Brown
University School of Medicine, Providence, Rhode Island, USA

Setting: USAID-AMPATH Partnership cares for more
than 65000 adult HIV-infected patients whom 70%
are women faced with reproductive health (RH) needs.
RH and HIV clinics run vertically (independently) in
the original care model. This posed two challenges:
increased number of hospital appointments and an
anecdotally reduced uptake of RH services by these
women. To respond, the USAID-AMPATH Partner-
ship integrated RH services into one of its urban HIV
clinics.
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Objectives: 1) To describe AMPATH’s integration of
RH services into HIV care, including: family plan-
ning (FP), screening and treating sexually transmitted
infections (STIs), cervical cancer screening with visual
inspection with acetic acid (VIA), antenatal care, and
postnatal care; and 2) To describe the uptake of these
services.

Methods: A descriptive study of the integration be-
tween October 1st 2007 and May 31st 2009. HIV-
infected women receive same-day ‘one-stop-shop’ care
of RH and HIV care. A blend of both vertical and
horizontal (running both services under same setting)
integration is utilized.

Results: Of 3135 female clinic patients, 1420 (45%)
received RH services during this period: 1) All 1420
were counseled for modern FP methods and 536
(38%) were provided a method and screened for STTs,
2) 565 (40%) were provided antenatal services, 3) 169
(12%) were provided postnatal services, and 4) under
a research protocol,150 (11%) were screened for cer-
vical cancer with VIA, of whom 46 (31%) underwent
Loop Electrosurgical Excision Procedure.
Conclusion: Integration such as described here is a
successful approach towards addressing RH needs
faced by HIV-infected patients.

Model programme: integration of PMTCT,
pregnancy and TB-care provision issues

in Kenya

K Wools-Kaloustian, 23 E Were,'3 L Diero,"3 K Lane,’

P Braitstein, 23 R Kosgei,'4 W Nyandiko,!3 E J Carter.135
The United States Agency for International Development—
Academic Model Providing Access To Healthcare (USAID-
AMPATH), Eldoret, Kenya; 2Indiana University School of
Medicine, Indianapolis, Indiana, USA; 3Moi University School of
Medicine, Eldoret, 4University of Nairobi School of Medicine,
Nairobi, Kenya; SBrown University School of Medicine,
Providence, Rhode Island, USA

Background: Within the United States Agency for
International Development (USAID)-Academic Model
Providing Access To Healthcare (AMPATH) Partner-
ship approximately 20% of HIV infected patients re-
quire TB treatment, 11% of women are pregnant at
enrollment and annual pregnancy incidence is 50 per
1000 woman years. As such addressing the issues aris-
ing from the intersection of TB, HIV and pregnancy
is imperative.

Objectives: To develop standard TB treatment proto-
cols for pregnant women enrolled in a prevention of
mother to child HIV transmission (pMTCT) program
that utilizes Lopinavir/ritonavir-based combination
antiretroviral therapy (cART) from 28 weeks gesta-
tion until weaning for prophylaxis and Nevirapine-
based cART for treatment.

Methods: Protocols were developed through an iter-
ative process which included discussions between
local TB and pMTCT experts, review of the litera-
ture, and consultation with international experts.

Results: TB treatment guidelines were developed tak-
ing into account, patients’ previous history of HIV
treatment, immunologic/clinical status, the fetal ges-
tational age, and the severity of TB. Four distinct ini-
tial decision branches were identified: —No require-
ment for cART for treatment (WHO stage 3, CD4
>350), I—cART naive requiring treatment (Stage 3
CD4 <350 or stage 4), [ll—on first-line cART (Nevi-
rapine based regimen), or [IV—on second-line cART
(Lopinavir/ritonovir based regimen). The second de-
cision branch in three of four categories was based
on gestational age, and the third decision branch in
two of four on TB severity. Another factor that was
considered during guideline development was Kenya’s
current transition from an isoniazid/ethambutol-based
continuation regimen to an isoniazid/rifampin-based
continuation regimen.

Conclusion: Co-management of HIV, TB, and preg-
nancy is complex requiring clear guidelines and an in-
tegrated management team. More study of this issue
is needed.

ALTERNATIVE PATHWAYS OF TB
PROPAGATION: MICROBIAL FITNESS,
TRANSIENT INFECTION AND
REINFECTION

Classical TB propagation pathway and
risk factors

K Fennelly. UMDNJ-New Jersey Medical School, Newark,
New Jersey, USA

Tuberculosis (TB) is the prototypical airborne infec-
tion that is propagated by a cycle of transmission
from an infectious person to one or more susceptible
hosts. Crowding and poor ventilation increases the
risk of infection, which is established upon inhalation
of aerosol particle(s) into the alveolar region and up-
take by phagocytic cells. In animal models, there ap-
pears to be an inhaled dose-response relationship, with
more severe disease associated with larger inhaled
doses of bacilli. However, the importance of the in-
haled dose in humans is unknown. The importance
of the innate response in protecting humans against
TB is also unknown. After infection, over 90% of hu-
mans develop latent TB infection (LTBI) and never
show signs of disease; only 5-10% of persons de-
velop active disease. The factors associated with the
establishment of latency versus primary disease are
poorly understood. The risk factors associated with
reactivation of TB are better understood, and are of-
ten associated with suppression of the immune sys-
tem, e.g., with malnutrition. However, in most cases,
the reason for reactivation is unknown. A major limi-
tation in understanding TB transmission among hu-
mans is the continued reliance on the sputum smear
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for acid-fast bacilli as the index of infectiousness.
There is substantial variability of infectiousness in
TB. TB likely follows the 20/80 rule, i.e., that 20% of
patients transmit 80% of the disease. Identifying the
most infectious cases would enable targeting of con-
trol measures, and this could have a significant im-
pact on TB control.

The impact of drug resistance on microbial
fitness and propagation

T Cohen. Division of Global Health Equity, Brigham and
Women’s Hospital, Boston, Massachusetts, and Department of
Epidemiology, Harvard School of Public Health, Boston,
Massachusetts, USA

The relative reproductive capacity of drug-resistant
M. tuberculosis compared to drug sensitive M. tuber-
culosis can be examined on more than one scale.
Within an individual human infected with M. tu-
berculosis, the comparative growth characteristics of
spontaneously occurring drug-resistant mutants and
their drug sensitive progenitors (relative fitness of
drug-resistant M. tuberculosis) influence the proba-
bility of the emergence of phenotypic resistance un-
der the selective pressure of antibiotics. Within hu-
man populations, the relative propensity of individuals
with drug-resistant and drug sensitive tuberculosis to
infect and cause secondary disease among their re-
spiratory contacts (relative fitness of drug-resistant
TB) impacts the likelihood of self-perpetuating cycles
of transmitted drug-resistant TB. I will review the
methods used to measure the relative fitness of drug-
resistant M. tuberculosis within individuals and drug-
resistant TB within communities and discuss the im-
plications of the data arising from such studies. In
particular, I will focus on recent work examining the
impact of relative fitness on the risk of acquired resis-
tance within individuals.

Epidemiological evidence suggesting transient
tuberculosis infection
P C Hill. Centre for International Health, Preventive and Social

Medicine, Dunedin School of Medicine, University of Otago,
Dunedin, Otago, New Zealand

It is widely assumed that once an infection with Myco-
bacterium tuberculosis is established then it will not
be cleared—it will either go on to a dormant latent
state or progress directly to disease. Data both from
animal models and human studies provide evidence
against this assumption. Most recently, comparisons
between new T cell based tests (IGRA) for M. tuber-
culosis infection and the traditional Mantoux skin
test (TST) have raised the possibility that transient
M. tuberculosis infection occurs and is more common
than anyone ever thought. It is actually surprising
that, in cross-sectional studies, IGRAs and the TST
perform so similarly to each other after a known re-

cent contact to a TB case. The most profound differ-
ence between the two test platforms discovered so far
is the huge difference in test reversion rates. Approxi-
mately 40% IGRA positive TB case contacts may have
a negative test 3 months later, whereas only 10% of
TST positive contacts will have a negative test after
18 months. Three key possibilities for IGRA rever-
sion are: issues of reproducibility of the test, clear-
ance of infection (transient infection) or transmission
of the organism into a dormant state. Here we review
the available epidemiological evidence for IGRA re-
version, what insights there are regarding whether
any or all of these three are the reason, discuss the
implications, and provide a forward look.

Immunological basis for TST and IGRA
reversion

A Lalvani. Tuberculosis Research Unit, National Heart and
Lung Institute, Imperial College, London, UK

It has long been assumed that once infected with
M. tuberculosis, humans remain infected life-long. Re-
version of positive tuberculin skin test results has long
been recognised but is uncommon and of uncertain
significance. The advent of more sensitive and more
dynamic T-cell-based tests for M. tuberculosis infec-
tion presents the possibility to re-evaluate the epidemi-
ology and transmission dynamics of M. tuberculosis
infection. M. tuberculosis antigen-specific T-cells are
in dynamic equilibrium with tubercle bacilli in vivo
and reversion of T-cell-based blood test results follow-
ing exposure to M. tuberculosis in skin test-negative
contacts has now been observed in many different set-
tings, including precisely characterised point-source
outbreaks. Disappearance of these T cells from blood
implies withdrawal of ongoing antigenic stimulation
in vivo and the likeliest explanation for this is spon-
taneous clearance of M. tuberculosis infection. The
immunological basis for this recently recognised phe-
nomenon and its implications for our understanding
of the biology and natural history of M. tuberculosis
infection will be presented and discussed.

THE TOBACCO INDUSTRY, HEALTH
AND DEVELOPMENT AGENDA:
THE REAL PICTURE

Tobacco industry tactics in the last decade

C Callard. Physicians for a Smoke-Free Canada, Ottawa,
Ontario, Canada

Almost ten years have passed since the start of nego-
tiations which lead to the development of the Frame-
work Convention on Tobacco Control (FCTC), one of
the most widely adopted modern treaties. The enor-
mous progress made around the world in implementing
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the key measures of the treaty (such as smoke-free
spaces, package warnings, advertising bans) have
come despite intense efforts by tobacco companies
to defeat, derail and delay their implementation. As
the treaty gained ground, the industry developed new
strategies to diminish its effect. This presentation
draws on industry documents to identify the strate-
gies and tactics of multinational tobacco companies
to resist tobacco control measures, and traces the in-
dustry’s change in tactics in response to the FCTC.

Big tobacco in Asia-Pacific

U Dorotheo,'2 K Foong.!3 'Southeast Asia Tobacco Control
Alliance (SEATCA), Bangkok, Thailand; 2Framework
Convention Alliance (FCA), Washington, DC, USA, 3Universiti
Sains Malaysia, Penang, Malaysia

As tobacco consumption declines in the developed
world, transnational tobacco companies continue to
expand and look into new markets in developing
countries such as in the Asia Pacific region. This pa-
per will provide evidence of Big Tobacco’s market ex-
pansion, as well as its activities to influence, oppose,
and interfere in health and development agendas. Ex-
amples cover direct and indirect advertising, promo-
tions, and sponsorships that target the youth, corpo-
rate social responsibility, and lobbying against
effective tobacco control policies, such as increasing
tobacco tax and pictorial health warnings.

Tobacco industry’s tactics in Africa

A Oluwafemi. Environmental Rights Action/Friends of the
Earth Nigeria, Lagos, Nigeria

Setting: Africa with a population of about a billion
people but weak tobacco control laws is faced with
aggressive market expansion activities of tobacco
companies.

Objective: To examine tactics deployed by tobacco
companies to increase tobacco consumption and de-
lay or undermine legislations.

Design: An assessment of the various tactics of to-
bacco companies in select African countries and the
linkage between those activities, health policies, con-
sumption pattern, tobacco related diseases and
mortality.

Results: There is rising smoking rates on the conti-
nent particularly among the youth. Africa currently
has the highest smoking rate increase of 4.7 per cent
per year. Some of the tactics have also led to slow
down implementation of public health policies.
Conclusion: There is direct linkage between tobacco
companies’ tactics and smoking rate increases which
also contribute to high increase of cancer cases on the
continent. The findings support the need for govern-
ments on the continent to begin immediate imple-
mentation of public health policies as contained in
the Framework Convention on Tobacco Control

(FCTC), the EMPOWER Package and Article 5.3
Guidelines.

ADDRESSING SOCIAL DETERMINANTS
AND RISK FACTORS OF TB: EXPANDING
THE TUBERCULOSIS CONTROL
PARADIGM

Tuberculosis: successes and failures in the
control of a ‘social disease’
C Dye. World Health Organization, Geneva, Switzerland

Implementation of the WHO DOTS strategy, based
on drug treatment of active disease, has been a 15-
year experiment in TB control worldwide. DOTS has
cured millions of patients but, on present evidence,
has had a more limited impact in reducing transmis-
sion and incidence. I will discuss the successes and
failures of DOTS against the backdrop of social and
economic change, with examples from each of the 6
WHO regions. And, now that the global TB epidemic
has (more or less) peaked, I will consider the factors
that are most likely to determine the rate of decline in
TB cases and deaths over the next decade.

Fighting poverty to control TB: preliminary
results of a trial in Peru

A Curatola, 23 R Montoya,'23 M Rivero,'23 C Rocha, 123
M Tovar, 23 T Valencia, 23 K Zevallos,'23 C A Evans.345
TAsociacion Benefica Prisma, Lima, 2ADRA Peru, Lima,
3Universidad Peruana Cayetano Heredia, Lima, Peru; 4London
School of Hygiene & Tropical Medicine, London, 5IFHAD:
Innovation For Health And Development, London, UK

Background: Poverty causes overcrowding, stress,
and under-nutrition, which increase tuberculosis risk.
Many TB-affected families experience marginaliza-
tion and those at greatesr risk tend to have least ac-
cess to their health rights, hampering TB control.

Objectives: To develop and evaluate socio-economic

interventions for strengthening tuberculosis control

and preventing TB.

Settings: Peruvian shantytowns.

Methods: Integrated activities for tuberculosis-affected

families:

1 Poverty reduction focused on training-for-work,
micro-enterprise, microcredit loans and gender
equity.

2 Promotion of health-rights for enhancing equita-
ble access to healthcare and uniting patients for
advocacy.

Evaluation employs community-randomized
phased-implementation, comparing TB-affected fam-
ilies receiving versus those awaiting the interventions.
This approach respects ethical issues whilst rigorously
assessing socio-economic, rights and health benefits.
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Results: Patients and their household contacts have
high rates of depression and poverty. Over the first
year of this ongoing project the interventions have
been refined such that most tuberculosis-affected
families are participating, leading to significant im-
provements in poverty-reducing activities and equita-
ble access to healthcare (Figure). Personal microcredit
loans have been more effective than the village bank-
ing system. Rates of loan repayment and training
completion are high. The greatest impact has been on
equity in healthcare access, with marked improve-
ments in contact screening, administration of preven-
tive therapy and the speed with which appropriate
therapy is initiated for MDR-TB.

} Advocacy & Educatior
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Conclusions: Socio-economic structural interventions
have the capacity to reduce poverty-related TB risk
factors and improve access to TB care and are being
evaluated for reducing tuberculosis treatment failure,
recurrence and transmission.

Review of socio-economic interventions for
health improvements: reproducibility

for TB control?

D Boccia,' J Hargreaves,! K Lonnroth,2 E Jaramillo,?

J Porter,3 J Weiss,2 M Uplekar,2 C A Evans.34 'Epidemiology
and Population Health Department, London School of Hygiene
& Tropical Medicine, London, UK; 2Stop TB Department, World
Health Organization, Geneva, Switzerland; 3Infectious and
Tropical Diseases Department, London School of Hygiene &
Tropical Medicine, London, UK; 4Asociacion Benefica PRISMA,
Lima, Peru

Objective: To synthesise data on the health impact of
socioeconomic interventions, to evaluate their appli-
cability to TB control; to identify knowledge gaps
and map out directions for future research on social
determinants of TB.

Data source: Published and unpublished references
from low and middle income countries identified
from clinical and social electronic databases, grey lit-
erature, web sites and experts consultation.
Methods: Systematic search of studies reporting the
health impact of: 1) urban-regeneration (including
slum upgrading and housing); and 2) poverty reduc-
tion strategies. Interventions of interest were iden-
tified through a pre-defined conceptual framework

mapping the link between socioeconomic determi-
nants and TB.

Outcomes of interest were: 1) TB; 2) TB surrogates
(e.g. respiratory diseases); and, 3) TB mediators (e.g.
malnutrition). Interventions applicability was as-
sessed in terms of feasibility, sustainability, transfer-
ability and cost-effectiveness.

Results: So far 58 studies met the inclusion criteria.
Surrogate and mediating outcomes were the focus of
3 and 55 studies, respectively. No intervention ad-
dressing TB was found. 47 of these studies reported
positive outcomes; however, the health impact assess-
ment was heterogeneous and largely qualitative. Two
interventions based on slum upgrading, one on hous-
ing and two on poverty reduction strategies met the
criteria for applicability to TB control.

Conclusions: References appraisal is in progress and
the preliminary assessment provides evidence that so-
cioeconomic interventions may be applicable to TB
control. This review shows that to date these inter-
ventions are virtually not existent in the TB field;
however, through the secondary analysis of TB trends,
it could be still possible to identify those interven-
tions that may have had a positive incidental effect
on TB control.

TUBERCULOSIS AND MIGRATION:
WE NEED TO DO MORE TO ENSURE
TB CARE

A model for achieving continuity of TB care for
undocumented migrants
E Zuroweste. Migrant Clinicians Network, Austin, Texas, USA

Background: This study was undertaken to evaluate
tuberculosis treatment success among an internation-
ally mobile population when followed by a case man-
agement program consisting of a system of record
transfer, patient navigation and individual case
management.

Methods: A record review was conducted of all de-
tainees who were referred to the Migrant Clinicians
Network’s TBNet Program by US Immigration and
Customs Enforcement (ICE)/Division of Immigration
Health Services (DIHS) from May 1, 2005 through
February 28, 2008. Detainees from 53 different na-
tionalities were referred prior to deportation and fol-
lowed until diagnosis was finalized and/or treatment
complete. A comparative analysis of cases by TB
diagnosis, demographics, and co-morbidities was
performed to identify the characteristics of those in-
dividuals completing treatment, as well as those lost
to follow up.

Results: Of the 929 individuals referred during the
34-month study period, 474 had been diagnosed
with clinically active Mycobacterium tuberculosis or
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started on medication for presumed active TB with
cultures pending. Twenty-two cases were removed
from consideration either due to reclassification by
destination country (20) or death (2). Of the remain-
ing 452 individuals, 383 were reported to have suc-
cessfully completed treatment yielding an 84.7%
treatment success rate for clinically active TB cases.
Conclusion: Detainees with active M. tuberculosis
who are referred prior to deportation to TBNet’s
bridge case management program by US Immigration
and Customs Enforcement demonstrate a high treat-
ment success rate consistent with the World Health
Organization’s goal of 85% treatment completion,
even though they represent a geographically mobile
population crossing international boundaries.
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FA-94080-05 Association between tobacco
smoking and active tuberculosis in Taiwan:
prospective cohort study

H Lin,"2 M Ezzati,345 H Chang,%” M Murray.'® 'Department
of Epidemiology, Harvard School of Public Health, Boston,
Massachusetts, USA; 2Department of Community Health,
Mennonite Christian Hospital, Hualien, Taipei, China;
3Department of Global Health and Population, Harvard School
of Public Health, Boston, Massachusetts, 4Department of
Environmental Health, Harvard School of Public Health,
Boston, Massachusetts, SInitiative for Global Health, Harvard
University, Cambridge, Massachusetts, USA; éCenter for Health
Policy Research and Development, National Health Research
Institute, Miaoli, Taipei, 7Institute of Population Health Science,
National Health Research Institute, Miaoli, Taipei, China;
8Division of Social Medicine and Health Inequalities, Brigham
and Women's Hospital, Boston, Massachusetts, USA.

Fax: (+1) 617 566 7805. e-mail: hsienho@gmail.com

Background: Previous case-control studies and co-
hort studies in specific high-risk populations have
found an association between tobacco and active tu-
berculosis, but no cohort studies have been conducted
in the general population on this association to date.
We conducted a prospective cohort study on smoking
and active TB in the general population of Taiwan.
Methods: 17699 survey participants (=12 years old)
in Taiwan National Health Interview Survey were fol-
lowed from 2001 to 2004. Smoking status and other
covariates were measured by an in-person interview
at baseline. Incident cases of active tuberculosis were
identified from the National Health Insurance data-
base. Multivariate logistic regression was used to es-
timate the association between smoking status and
active tuberculosis, adjusting for age, sex, alcohol con-
sumption and other covariates.

Results: Fifty seven new cases of active tuberculosis
occurred during the 3.3 years of follow-up. Current
smoking was associated with an increased risk of ac-
tive tuberculosis (adjusted odds ratio 1.94, 95%CI
1.01-3.73). The association was stronger among
those under 65 years old (adjusted odds ratio 3.04,
95%CI 1.36-6.82) than those above 65 years old
(adjusted odds ratio 0.78, 95%CI 0.26-2.32). We
found significant dose-response relations for ciga-
rettes per day (Ptrend = 0.0036), years of smoking

(Ptrend = 0.023), and pack-years (Ptrend = 0.0023).
Among never smokers, the adjusted odds ratio com-
paring persons who were exposed to second-hand
smoke at home with those who were not was 1.25
(95%CI10.57-2.73).

Conclusion: Tobacco smoking was associated with a
two-fold increased risk of active tuberculosis in a rep-
resentative cohort of Taiwan’s population.

FA-94107-05 Latent tuberculous infection
among close contacts of MDR-TB patients

C-M Chen,' Y-W Huang,' G-H Shen,? J-J Lee,3 W-T Yang.?
Department of Internal Medicine, Chang-Hua Hospital,
Chang-Hua, Taipei, 2Plumonary and Critical Care Medicine
Section, Taichung Veterans General Hospital, Tai-Chung, Taipei,
3Department of Internal Medicine, Buddhist Tzu Chi General
Hospital and Tzu Chi University, Hua-Lien, Taipei, 4Tuberculosis
Department of Taichung Hospital, Tai-Chung, Taipei, China.
Fax: (+886) 48284368. e-mail: hiwen1533@yahoo.com.tw

Objectives: To evaluate the multidrug-resistant tuber-
culosis (MDR-TB) transmission status in Taiwan by
examining the close contacts of notified MDR-TB pa-
tients. With early detection and treatment for latent
infections, we aim to reduce the burden of MDR-TB
in Taiwan.

Design: We collected the clinical information and de-
mographic data of all close contacts of MDR-TB pa-
tients in Chang-Hua Hospital, Department of Health.
The close contacts received tuberculin skin tests (TST),
QuantiFERON-TB Gold In-Tube (IT) tests, and CXR
examinations.

Result: Among the 78 close contacts enrolled into
our study, 38 (48.7%) were children of the index cases,
and 51 (65.4%) lived with the index cases in the same
house. Though 27 (34.6%) of the 78 close contacts
had abnormal CXR results, none were suspected of
active tuberculosis. Nine (11.5%) had a pulmonary
fibrosis lesion, and 23 had other pulmonary diseases.
The results of the QuantiFERON-TB Gold IT tests
were 15 (19.2%) positives. Thirty-six (46.1%) of the
78 close contacts’ TST results were positive. Nine of
the 78 had not received Bacillus Calmette-Guérin
(BCG) vaccination before and their TST results were
6 (66.7%) positive and 3 (33.3%) negative. Among
the other close contacts that had had a BCG vaccina-
tion, the TST results for 33 (47.8%) were positive,
and for 36 (52.2%), negative.

Conclusion: Among the 78 close contacts, 36 (46.1%)
had positive TST results and 15 (19.2%) had positive
QuantiFERON-TB Gold IT test results. The infected
contacts will likely develop active MDR-TB. In order
to control MDR-TB transmission, close follow-up of
infected contacts and implementation of the DOTS-
plus strategy are required.
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FA-94165-05 Molecular epidemiology of
multidrug-resistant Mycobacterium
tuberculosis in Eastern Taiwan

J-J Lee," C-B Lin," Y-S Lee,2 C-Y Chiang,3 A-H Hsu,’

Y-W Huang.# 'Buddhist Tzu Chi General Hospital,Hualien
and Tzu Chi University, Hualien, Taipei, 2Sixth Branch Office,
Centers for Disease Control Taiwan, Hualien, Taipei, China;
3International Union Against Tuberculosis and Lung Disease,
Paris, France; 4Department of Internal Medicine, Chang-Hua
Hospital, Department of Health, Excecutive Yuan, Taiwan,
Chang Hua, Taipei, China. Fax: (+886) 8561291.

e-mail: e0139@tzuchi.com.tw

Settings: Taiwan initiated a multidrug-resistant tuber-
culosis (MDR-TB) program in May 2007. We ana-
lyzed 77 MDR-TB patients enrolled from May 2007
to February 2009 in Eastern Taiwan.

Design: Isolates of 73 (94%) patients were available
for genotyping by spoligotyping and mycobacterial
interspersed repetitive-unit-variable-number tandem-
repeat (MIRU-VNTR) method.

Results: The spoligotyping results indicated a marked
prevalence of Beijing genotypes (7 = 48, 65%), fol-
lowed by Haarlem H3 (7 = 15,20%),T1 (n = 3,4%)
and East-African Indian 2 MANILLA (z = 1, 1%).
The remaining isolates (7 = 6, 8%) did not match
with any spoligotype in the SpoIDB4 database. By ap-
plying MIRU-VNTR typing with the full set of 24 loci,
29 unique and 44 clustered isolates (10 clusters) were
observed. The results obtained by the two different
methods showed that one isolate found to be cluster-
ing by MIRU-VNTR has unique spoligotype and was
not considered to be clustering, and the final clustering
rate by n-1 method was 45.2% (43-10/73). Specific
epidemiological links could be established in 19 (44 %)
of the 43 patients who had clustered pattern strains.
The largest cluster included 14 patients, in whom 8
lived in Hsiu-lin Township (with a population of about
1500), and had close relationships (family, relatives,
neighbors or colleagues). The second largest cluster is
comprised of 6 patients who also had close relation-
ships and all of them lived in He-ping Township
(about 1700 inhabitants).

Conclusion: The proportion of MDR-TB patients in
Eastern Taiwan infected with clustered pattern stains
was high. Early diagnosis and effective treatment of
MDR-TB is essential in curtailing transmission of
MDR-TB.

FA-94600-05 A randomized clinical trial of
efavirenz 600 mg/day versus 800 mg/day in
HiV-infected patients

N F Ello, M Karine, A Tanon, S Eholie, E Bissagnene. CHU
de Treichville, Abidjan, Cote d’Ivoire. Fax: (+22) 21252852.
e-mail: fredy_ello@yahoo.fr

Background: The concomitant use of efavirenz and
rifampicin is common in the treatment of HIV and
tuberculosis. The appropriate daily dosage of efavi-
renz is still unclear. Previous observational studies

have shown that efavirenz 600 mg tends to be suffi-
cient to treat an HIV-infected patients receiving
rifampicin.

Method: HIV-1 patients co-infected with active tu-
berculosis receiving rifampicin were enrolled in the
18-month randomized study of 2 INRT plus EFV
600 or 800 mg daily in Abidjan. The primary end
point was the proportion of patients with confirmed
viral load below 300 copies per mL at 24 weeks.
Analyses were done by intention to treat.

Results: Baseline characteristics were comparable in
the 130 patients (two groups of 65). At 24 weeks, the
average gain CD4 count was +237 cells/mm?3 in the
EFV 800 mg arm vs +261 cells/mm3 in EFV 600 mg
arm (P = 0.34).The proportion of patients with unde-
tectable viral load at 24 weeks were similar between
the two groups (59% in the EFV 800mg arm vs 70%
in the EFV 600 mg arm, P = 0.38). The cumulative
incidence of serious adverse events was higher in the
EFV 800 mg arm 17% vs 7% in the 600 mg EFV arm.
The most common severe adverse events were central
neurophysic 6%. We observed 5 cases of immune res-
toration syndrome (5%) including 2 cases of cerebral
toxoplasmosis documented brain scan and 3 cases of
inflammatory phenomena in the form of an enlarged
lymph node satellite.

Conclusion: Our study supports the use of efavirenz
600 mg/day in patients with tuberculosis who are also
receinving rifampicin in Abidjan.

FA-94823-05 Interferon-gamma release assays
in young children with active tuberculosis in a
high-burden setting

A Detjen,'2 P Goussard,®* G Walzl,4 H S Schaaf,’

K Magdorf,2 N Beyers,'! R Gie,' A C Hesseling.! 'Desmond
Tutu TB Centre, Department of Paediatrics and Child Health,
Stellenbosch University, Cape Town, South Africa; 2Department
of Pediatric Pneumology and Immunology, Charite University
Hospital, Berlin, Germany; 3Department of Paediatrics and
Child Health, Faculty of Health Sciences, Stellenbosch
University, Cape Town, 4DST/NRF Centre of Excellence in
Biomedical Tuberculosis Research and MRC Centre for
Molecular and Cellular Biology, Stellenbosch University,

Cape Town, South Africa. Fax: (+27) 21 938 97 19.

e-mail: anne.detjen@charite.de

Background: There are limited data on the value of
interferon-gamma release assays (IGRAs) for the diag-
nosis of paediatric tuberculosis disease (TB) in set-
tings highly endemic for TB and HIV. We evaluated
the use of IGRAs in children with TB and assessed
the effect of disease severity and HIV infection.
Design: QuantiFERON-TB Gold In-Tube (QFT-IT)
and T SPOT.TB (T-SPOT), Mantoux tuberculin skin
test (TST), HIV testing and CD4 counts were com-
pleted in a cross-sectional study of hospitalized South
African children with clinically suspected TB. TB dis-
ease classification was based on mycobacterial cul-
ture (confirmed) and chest radiography.
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Results: 58 children (median age: 13 months, range
1-180) were enrolled; 24% were HIV-infected. Eight
children had possible, 11 probable, 26 definite TB
(12 with pulmonary, 6 combined pulmonary and ex-
trapulmonary and 8 disseminated TB); 13 children
did not have TB. T-SPOT was completed in all and
QTF-IT in 39 children. The overall agreement between
T-SPOT and QFT-IT was 69%. In children with con-
firmed TB, TST and T-SPOT were positive in 69%
(18/26) and QFT-IT was positive in 79% (15/19). In
confirmed TB cases agreement between TST and
T-SPOT was 62%; agreement between TST and
QFT-IT was 68%. In HIV-infected children with con-
firmed TB (n = 7), T-SPOT and QFT-IT were positive
in 4 and TST positive in 6 children; HIV-infected chil-
dren with negative or failed IGRAs had lower mean
CD4% than HIV-infected children with positive
IGRAs. In children with disseminated TB agreement
between T-SPOT (6/8) and TST (3/8) was 25%.
Conclusions: TST and/or IGRA failed to detect 20—
30% of confirmed TB cases in young children. In
children with disseminated TB, IGRAs may improve
diagnostic accuracy compared to TST while in HIV-
infected children with confirmed TB IGRAs did not
aid the diagnosis. Further studies should investigate
the diagnostic accuracy of IGRAs in children with TB
disease considering factors such as disease severity,
immune status and age.

FA-95036-05 The use of tuberculosis death
surveillance to identify program errors and
improve database reporting

L Selig,"2J U Braga,3 A L Kritski,* M T C T Belo,5

N Spector,4 R M Guedes,2 A Trajman.> 'Serra dos Orgaos
Foundation, Rio de Janeiro, RJ, 2State Helath Department of
Rio de Janeiro, Rio de Janeiro, RJ, 3State University of Rio de
Janeiro, Rio de Janeiro, RJ, 4Federal University of Rio de
Janeiro, Rio de Janeiro, RJ, 5Gama Filho University, Rio de
Janeiro, RJ, Brazil. Fax: (+552) 25408828.

e-mail: lia.selig@gmail.com

Introduction: In 2006, 848 persons died from tuber-
culosis (TB) in Rio de Janeiro, corresponding to a
5.4/100000 population mortality rate. No specific
TB-death surveillance actions are currently in place
in Brazil.

Setting: Two general public hospitals with large open
emergency rooms in Rio de Janeiro city.

Objective: To evaluate the contribution of TB-death
surveillance for the identification of TB control gaps.
Methods: We conducted a TB-death surveillance from
September 2005 to August 2006. Records from TB-
related deaths and deaths from undefined causes were
investigated. Complementary data were gathered in
the mortality and TB-notification databases.

Results: Seventy-three TB-related deaths were inves-
tigated. Transmission hazards were identified among
firefighters, health-care workers and inpatients. Man-
agement errors included failure to isolate suspected

cases, to confirm TB, to correct drug doses in cachec-
tic patients and to trace contacts. As a result of the
surveillance, 36 cases not previously notified were in-
cluded in the National TB-notification database and
the outcome of 29 notified cases were corrected
(Table).

Conclusion: The surveillance of deaths in patients
with proven or suspected TB was able to pinpoint a
vast series of deficiencies related with the care of the
patients, the prevention of disease transmission and
the precise collection of data by the national infor-
mation systems. A set of specific local and program-
matic interventions could be proposed as a conse-
quence, although further studies are needed to assess
the effectiveness of these interventions. Through TB
monitoring and evaluation, correctable and specific
program and hospital-based care errors can be iden-
tified and the accuracy of TB database reporting can
be improved. Continuous active epidemiological sur-
veillance measures would be a very welcome resource
in the currently uphill battle we are facing against
this oldest enemy.

Table Information system findings among 73 TB-related
deaths in two hospitals in Rio de Janeiro, September 2005
to August 2006

Information system n (%)
SINAN (Disease Surveillance System)
Deaths not found in SINAN 36/73 (49)
Notification related to previous episodes
(>12 months before death) 8/37 (22)
Outcome ‘death’ not registered 12/18 (67)
No outcome in 54 notifications (more than one
notification per patient) 21/54 (39)
Outcome registered as cure in previous event 8/54 (15)
Mortality Information System
Not found in SIM 13/73 (18)
Possibly not TB-related 4/36 (11)
HIV-related, should not be in TB database 5/36 (14)

FA-95188-05 Utility of TST and
QuantiFERON®-TB Gold assay in screening
HIV-infected children for TB, Rwanda, 2008

R Song,' H Menzies,' G Vandebriel,2 D Akishuri,3

| Habimana,4 S Toney," G Ntaganira,5 M Gasana.* 'Centers
for Disease Control and Prevention, Division of TB Elimination,
Atlanta, Georgia, USA; 2Columbia University Mailman School
of Public Health, International Center for AIDS Care and
Treatment Programs, Kigali, 3Kigali University Teaching
Hospital, Kigali, 4Center for Infectious Disease Control,
Treatment and Research AIDS Center—Plus, Ministry of Health
Rwanda, Kigali, National Reference Laboratory, Kigali,
Rwanda. Fax: (+1) 404 639-1566.

e-mail: rinnsong@gmail.com

Background: Tuberculosis (TB) is the leading cause
of death among HIV-infected persons in resource-
limited settings. World Health Organization recom-
mends TB screening for all HIV-infected persons. TB
diagnosis in children is difficult because microbio-
logic confirmation is often lacking; evaluation focuses
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on chronic symptoms or TB contact history. Limited
data are available from high-burden settings on the
added diagnostic value of Tuberculin Skin Test (TST)
and QuantiFERON®-TB Gold In-tube assay (QFT)
in HIV-infected children.

Methods: During March—June 2008, HIV-infected
children in 3 HIV/AIDS outpatient care facilities in
Rwanda were enrolled in a cross-sectional study. We
conducted a standardized medical history, physical
examination, TST, chest radiography, QFT, and, when
clinically indicated, collected specimens for mycobac-
teriologic testing. TB cases were categorized as defi-
nite if confirmed radiologically or by culture, or as
clinical based on standardized case definitions and
expert review. We calculated sensitivity and specificity
of screening, limiting this analysis to definite cases.
Results: Overall, 325 children were enrolled. Median
age was 9 years (range 0-14 years); 42 (13%) of 325
were diagnosed with TB with 20 (48%) of 42 with
definite TB, including two culture-confirmed cases.
Sensitivity of TST alone (55%) or QFT alone (40%)
was low. Having any one of the following was 70%
sensitive and 67% specific: cough =2 weeks, failure
to thrive, or TB contact history. Adding TST increased
sensitivity to 80% (specificity 66%). Adding QFT in-
creased neither sensitivity nor specificity.
Conclusions: TB prevalence among HIV-infected
children surveyed in Rwanda is high. Adding TST to
a TB screening approach based on clinical symptoms
and contact history had higher sensitivity, and is fea-
sible to implement in resource-limited settings. QFT
had no added diagnostic value. Further studies are
needed to evaluate the utility of QFT among HIV-
infected children.

FA-95190-05 Design issues of a registration
TB drug trial: lessons learnt from the

Oflotub Project

C Merle," C Sismanidis,’ on behalf of the Oflotub
Project.23 1LSHTM, London, UK; 2WHO/TDR, Geneva,
Switzerland; 3IRD, Paris, France.

Fax: (+44) 207 6368739. e-mail: corinne.merle@Ishtm.ac.uk

Shortening the duration of TB treatment is recom-
mended by WHO Stop TB as a major target for the
improvement of tuberculosis control worldwide. Flu-
oroquinolones are proposed for shortened treatment
of pan-susceptible TB. The OFLOTUB project is the
pivotal Phase III trial of a registration portfolio for a
gatifloxacin-containing TB regimen. It is a randomised,
open-label, multicentre, controlled trial aiming at
evaluating the efficacy and safety of a gatifloxacin-
containing four-month regimen for the treatment of
pulmonary TB compared to the standard WHO-
recommended 6-month regimen.

While developing the OFLOTUB trial, key design
questions arose: Is superiority, equivalence or non-
inferiority design most appropriate? How to mini-

mise non-assessable patients recruited due to patients
lost to follow up or invalid outcome measurement? Is
blinding appropriate and feasible when treatment du-
ration in test arm is shorter? What should be the pri-
mary efficacy outcome? Recurrence vs relapse and
re-infection, composite ‘unfavourable’ outcome? How
best to establish diagnosis? What should be the length
of patients’ follow-up? What are the assumptions
for sample size calculation (choice of margin of non-
inferiority, selection of appropriate power for both
intent-to-treat and per-protocol analyses)?

There is no single right answer for any of these de-
sign questions in the context of a TB drug trial. In
this presentation, we aim at discussing what guided
our choices, so they could best serve in answering the
trial objectives, while at the same time satisfying reg-
ulatory authority requirements. Patients’ recruitment
for the trial was concluded on 31st October 2008. A
total of 1836 patients have been recruited: 316 in
Benin, 452 in Guinea, 200 in Kenya, 358 in Senegal
and 510 in South-Africa. By April 2010, all patients
will have been in the study 18 months post random-
ization, and a first preliminary analysis will be car-
ried out.

FA-95563-05 Incidencia reportada y esperada
de TB-MDR en Peru, 2005-2008

C A Mendoza, G Obregon, E Leo, J J Ramirez, E Valencia,
N Quispe, L Vasquez, L L Asencios. Instituto Nacional de

Salud, Lima, Peru. Fax: (+511) 4719920.
e-mail: mendozalberto@hotmail.com

Antecedentes : La prevalencia de TB-MDR en casos
nuevos y antes tratados en Pert, segun vigilancia de
2006, fue de 5,3% y 23,6% respectivamente; 8,3%
en todos los casos. La OMS estimé que en 2006 se
produjo en Perud, 3972 casos nuevos de TB-MDR, lo
que dista de lo reportado por la red de laboratorios.
Se busca determinar la brecha entre la incidencia de
TB-MDR reportada por el laboratorio con la inci-
dencia esperada segun la prevalencia de TB-MDR en
la altima vigilancia nacional.

Métodos : La red de laboratorios en Pert, desde 2005
cuenta con 6 laboratorios regionales que procesan
pruebas de susceptibilidad (PS). Toda cepa con patrén
MDR detectada en la red es remitida al laboratorio
de referencia nacional (LRN) para completar su sus-
ceptibilidad a 11 drogas. Se compara los casos nue-
vos de TB-MDR que se identificaron en el LRN, de
acuerdo al ano de emision de resultado, con los casos
por afio de TB-MDR esperados de los casos de TB
oficialmente reportados.

Resultados : Entre 2005 y 2008 el LRN emitié 17022
PS a drogas de primera linea y 11816 PS a drogas de
segunda linea. Los casos nuevos detectados de TB-
MDR en 2005, 2006, 2007 y 2008 fueron 1019, 601,
1097 y 1152, respectivamente. En el 2006, por prob-
lemas logisticos, se disminuyé la capacidad de pro-
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ducir PS. Los casos esperados de TB-MDR, para los
mismos afos, fueron: 2959, 3041, 2866 y 2953. Para
el 2008 se promedio los 3 anos previos. La incidencia
nacional de TB-MDR reportada y esperada, en tasa
por 100000 hab. fue: 3,7 y 10,6 en el 2005; 2,1 y
10,7 en el 2006; 3,9 y 10,4 en el 2007 y 4,1y 10,6 en
el 2008.

Implicancias : A pesar de una alta produccién de PS
en Peru, s6lo se detecta en promedio al 33% de casos
incidentes de TB-MDR esperados cada ano. Las posi-
bles causas de esta brecha no estan esclarecidas. Se
cree que no se esta solicitando PS oportunamente y
no se esta reportando pacientes con TB resistente
manejados en la practica privada o en los principales
hospitales de la seguridad social.

POSTER DISCUSSION SESSIONS

DOTS IMPLEMENTATION
AND EXPANSION

PC-94286-05 Strengthening the capacity of
non-laboratory technicians on the quality

of smear preparation

S Saint,’ S Pheng,2 T Thien,! H Nishiyama,' T Sugiyama,3
N Yamada,? T Mao.2 'Japan Anti-TB Association, Phnom
Penh, 2National Center for Tuberculosis Control, Phnom Penh,
Cambodia; 3Japan Anti-TB Association, Tokyo, Japan.

Fax: (+855) 23218090. e-mail: salysaint@yahoo.com

Background: In Cambodia, around 65% of smear-
slides are made by non-laboratory technicians (NLTs)
at Health Centers (HC). Despite routine external
quality assessment for AFB smear microscopy intro-
duced since 2004, the quality of smear-slides made by
NLTs was still poor (Cambodia NTP, 2006). Under
TBCAP Cambodia project, specific activities aimed at
improving the quality of smear preparation were im-
plemented since September 2007.

Objective: To describe the impact of strengthening
the capacity of the NLTs on the quality of smear
preparation at health center level.

Methods: Data were collected from routine project
information, comparing the baseline with the results
after the intervention. Period of study: October
2007-December 2008. The project covered five rural
provinces with 4318498 population (33% of the
country population), served by 50 peripheral TB
laboratories.

Results: A total of 135053 smear-slides made by
NLT were collected for analysis. Quality of sputum
specimen and smear-slides were evaluated by the Na-
tional Reference Laboratory. Results were compared
with baseline information (first semester 2007) for
the same provinces. Quality of sputum specimen in-

creased from 53.4% to 65.5% and about the quality
of smear-slides: adequate thickness increased from
36.5% to 50.7%, correct size increased from 39.2%
to 72.2% and appropriate evenness increased from
32.2% to 38.8% respectively.

Conclusion and recommendation: Although the proj-
ect improved the quality of smear preparation at HC
level, the impact is limited. Periodic feedback from
the peripheral laboratories to HC staff is crucial to
progressively increase the quality of smear prepara-
tion; therefore, a follow-up evaluation should be reg-
ularly done.

PC-94394-05 Investigation into low TB
case detection at Korle Bu Teaching Hospital
in Ghana

R Chimzizi," E Klinkenberg,2 P Suarez,! F Bonsu.3
"Management Sciences for Health, Accra, Greater Accra,
Ghana; 2KNCV, The Hague, Netherlands; 3Management
Sciences for Health, Washington, DC, USA.

Fax: (+23) 21660023. e-mail: rchimzizi@msh.org

Background: One of the key challenges facing the
Ghana National TB Control Programme is the low
case detection rate, estimated by the World Health
Organization (WHO) to be around 27%, far below
the 70% target. Despite great improvements in the
last decade in rolling out various interventions, case
detection rate has not increased as expected.

Study objectives: To quantify the proportion of pa-
tients who submit sputum samples to the laboratory
for TB diagnosis and do not collect smear results. To
assess whether TB cases are being lost due to non re-
cording and tracing of referred cases and if so, deter-
mine the magnitude of this problem.

Methods: The study was conducted at Korle BU
Teaching Hospital, Accra, Ghana. Using a structured
questionnaire data were obtained from the lab regis-
ter, sputum results forms not collected, the referral
books. To investigate traceability, client addresses
were classified using six categories.

Results: Of 2741 clients that had their sputum ex-
amined during the study period, 208 (8%) did not
come back for their results. From these 27 (37.1%)
were smear-positive of which 74% had inadequate
addresses to permit follow up. In the referral compo-
nent, 290 smear-positive patients were diagnosed, 236
(81%) were referred. Of 126 referrals followed up,
60% were on treatment at the referral place, 15%
were known to be referred to a third place and for
25% it was not clear whether they reported at the re-
ferral place and commenced on TB treatment.
Conclusion: TB patients are being missed and not
accessing treatment because of poor recording and
documentation. This could contribute to the low TB
case detection in Ghana. There is a need to establish
standard Operating procedure (SOP) for TB case de-
tection in Ghana.
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PC-94403-05 A cost-benefit analysis of
scaling up tuberculosis control in India

M Goodchild," S Sahu,! F Wares,! P Dewan,' K Floyd,?

L S Chauhan.3 '"World Health Organization, New Delhi, India;
2\World Health Organization, Geneva, Switzerland; 3Ministry of
Health and Family Welfare, New Delhi, India.

Fax: (+91) 1123382252. e-mail: goodchildm@searo.who.int

Background: The aim of this study was to estimate
the economic costs and benefits from scaling-up TB
control under the Revised National Tuberculosis
Control Programme (RNTCP) in India.

Methods: The public cost of TB control was calcu-
lated from RNTCP expenditure data and estimates
of other health sector costs at the state/district level
in terms of clinic visits and hospitalization. The health
benefits were estimated on the basis of the Disability
Adjusted Life Years (DALYs) gained from treatment,
while the economic benefits were derived by applying
the Value of Statistical Life Year (VSLY) concept to
calculate the corresponding gain in economic
wellbeing.

Results: A total of 6.3 million patients have been
treated under the RNTCP over the scale-up period
from 1997-2006. This has resulted in a total health
benefit of 29.2 million DALYs including a total of
1.3 million deaths averted. In the absence of the pro-
gramme, the health burden of TB measured in terms
of DALYs would have been 30% higher over 1997-
2006. The total economic gain from scaling-up TB
control in India is estimated at US$ 88.1 billion over
1997-2006. In 2006 alone, the economic gain from
TB control amounts to US$ 19.7 billion per annum.
Total public expenditure on TB control amounts to
US$ 768 million over the scale-up phase (or just
1.0% of total government spending on health over
this timeframe). This total includes US$ 299 million
in RNTCP expenditure and US$ 469 million in other
health sector costs. The cost of TB control averaged
just US$ 26 per DALY gained over 1997-2006 and
generated an average return of US$ 115 per dollar
spent.

10-Yr

2006 prices (unit) 1997 2006 Change total
RNTCP expenditure

(US$ Million) 6 50 44 299
Other public health costs

(US$ Million) 22 78 56 469
Total TB control costs

(US$ Million) 27 127 100 768
Patient numbers (000s) 20 1401 1381 6325
Deaths averted (000s) 4 280 276 1250
DALYs gained

(000 life-years) 91 6540 6449 29155
Total economic gain

(US$ Million) 273 19683 19411 88140
Cost per DALY gained

(US$) 300 19 -280 26
Return per dollar spent

(US$) 10 155 145 115

Conclusions: The scale-up of TB control under the
RNTCP has been a very cost-effective mechanism in
which to improve the health status of India’s popula-
tion whilst the return on investment has been excep-
tional from the perspective of the Government and
Donor agencies.

PC-94430-05 Assessment of accuracy of

TB data

S D Mahmoodi," M Isono,2 M K Saddiq," H Manochar,!
K Yamakami,2 M Zafari." 'Ministry of Public Health, Kabul,
2National TB Program, Kabul, Afghanistan.

Fax: (+009) 752014842. e-mail: ntp.mahmoodi@gmail.com

Background: Accurate recording and reporting sys-
tem are crucial for program evaluation and monitor-
ing. NTP has been collecting quarterly reports from
536 public health facilities (HFs) in Afghanistan.
However, there has been no MandE plan for TB con-
trol and the accuracy of data have been never as-
sessed before.
Objectives:
e To assess the accuracy of data on quarterly report
and data on TB registers
e To assess the knowledge of health worker regard-
ing data management
Methodology and site: The study was conducted in
28 health facility in 8 provinces. For accuracy of indi-
vidual component of data, data on quarterly reports
from health facilities were reviewed. Also discrepan-
cies among four TB registers (suspect, laboratory, TB
registers and treatment card) were reviewed. For
knowledge of health workers, structured interviews
were conducted.
Results: There were recording error for notified
cases, sputum conversion rate and treatment outcome
in 71%, 33% and 46% of HFs, respectively. Mainly,
errors were missing numbers but for treatment out-
come; the numbers of cured cases were more than ac-
tual cases. Discrepancies among registers were found
in 93% HFs. Most frequent discrepancies were for
the results of sputum examinations between suspect
register and laboratory register. Discrepancy of nega-
tive/positive were found in 11% of HFs. 15% HFs
in-charge has incorrect knowledge about time period
of quarterly data taking.
Conclusion: Strengthening the M&E system and pro-
vision of quality training on data management and
reporting can improve the data accuracy. And self
monitoring by head of clinic.

PC-94569-05 Performance assessment on the
financial viability of private DOTS facilities in
the Philippines

H Palaca,' T Rodrigo,2 R Ragadio,?2 A Sarmiento.2 'Quality
Plus Management Consulting Co., Quezon City, 2Philippine

Coalition Against Tuberculosis, Quezon City, Philippines.
Fax: (+63) 7819536. e-mail: tfrodrigo@yahoo.com
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Background: Towards the phasing out of Global
Fund grant, private-run DOTS facilities need to de-
termine their capacities in carrying out quality DOTS
services to communities. Sustaining the operation of
these facilities has become a major concern. This
study aims to assess the current financial performance
of PPMD units using financial and other relevant in-
dicators, analyze cost drivers in their operations, and
formulate recommended programs and activities to
control the significant cost drivers identified.
Methods: Case study method was employed to as-
sess two private hospital-based PPM DOTS facilities.
Information was gathered through interview of per-
sonnel, direct observation, and paper-trailing of per-
tinent documents and records.

Results: This study shows that the major cost drivers
of facility operations are attributed to manpower
(46.33% of total expenses for facility A and 41.52%
for facility B) material resource (20.03%, 31.63%),
facility and equipment (8.72%, 7.28%), and other
program activities (24.91%, 19.57%). Nonetheless,
the sources of revenue are primarily from govern-
ment, Global Fund grant, hospital, health insurance
and user fees.

Conclusion and Recommendations: The private PPM
DOTS facilities are heavily subsidized by both gov-
ernment and Global Fund for their operations. The
study recommends concrete resource generation and
cost reduction strategies for the private-run DOTS
facilities” survival. Resource generation is necessary
to recover operations cost and ensure continuity and
quality of TB services. On the other hand, cost reduc-
tion strategies should focus on more efficient use of
available resources.

PC-94580-05 Is large-scale, free DOTS
sustainable through a private practitioner
network?

J Hetherington,2 N N Minn,2 A K Linn,2 M Boxshall.2
Population Services International Myanmar, Washington, DC,
USA,; 2Population Services International, Yangon, Myanmar.
Fax: (+202) 785002 1. e-mail: jhetherington@psimyanmar.org

Background: In Myanmar, a high-burden TB coun-
try, a large percentage of health services for the poor
are accessed through the private sector, including
over 6000 private doctors. Diagnosis and treatment
of TB through this channel was hindered by costs and
a lack of skills and knowledge. PSI Myanmar used a
‘Social Franchising’ (SF) strategy to address these is-
sues. The challenge was to sustain large-scale free ser-
vices without the fees typical to SF.

Intervention: Selected from an existing SF network,
Sun Quality Health (SQH), 100 practitioners were
trained annually since 2004. Free drugs in complete-
treatment packages and comprehensive case manage-
ment and reporting forms are provided. SQH fran-
chisees are required to provide free treatment and

services (including a weekly consultation) using ‘fam-
ily DOTS’. Sputum microscopy in nearby private or
public labs is paid by PSI. Quality control is provided
by NTP microbiologists. PSI also pays for X-ray diag-
nosis in sm-ve suspects. Follow-up and monitoring of
SQH franchisees is provided by PSI staff doctors.
Results: SQH now has over 540 TB DOTS practitio-
ners in 123 townships, providing full DOTS treat-
ment to over 10000 patients per year (10% of na-
tional case detection). A 2007 study showed 67% of
were from the lowest SES. Current treatment success
rate is 85%, up from 82% in 2004. Average case load
of each cohort of trained providers is stable over
4 years and the aggregate new case load per provider
is 6/quarter. TB-HIV co-infection referral has recently
been introduced and well accepted by the network.
Conclusions: Sustained and successful DOTS is pos-
sible through SF despite providing no direct mone-
tary benefit to the franchisee. Prior membership in a
SF which allows fees for other services, non-economic
benefits such as standing in the community and indi-
rect effects such as increased client-flow may explain
the sustained effectiveness of this program and should
be studied further.

PC-94601-05 Positive smear at two months
is associated with poor outcome among new
smear-positive pulmonary TB patients

L-X Zhang,' Y Lin,' C-Y Chiang,2 | D Rusen,2 D Enarson.2
1China office, International Union Against Tuberculosis and
Lung Disease, Beijing, China; 2International Union Against
Tuberculosis and Lung Disease, Paris, France.

e-mail: zhang_li_xing@yahoo.com.cn

Setting: New smear-positive pulmonary tuberculosis
registered in 7 Fidelis projects of China.

Objective: To assess the association between results
of two month sputum examination and outcome of
treatment.

Methods: Retrospective review of medical records
using a standard data collection form Data were en-
tered into computer using Epidata Entry.

Results: Of the 82573 new smear-positive pulmo-
nary tuberculosis cases registered, 59522 (72.1%)
cases completed 6 months treatment and had the re-
sults of sputum smear examination at end of 6 months.
Of the 59522 cases, 1769 (3%) were smear-positive
at 2 months and 57753 (97%) were smear-negative at
2 months. Patients who remained smear-positive at
2 months were more likely to fail treatment (16.1% vs
0.4%, P < 0.001) and die (2.8% vs 0.6%, P < 0.001),
as compared with those who were smear negative).
Conclusion: In this setting, positive smear at 2 months
is associated with poor outcome.
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PC-94650-05 Childhood TB case management
desk-guide and structured monitoring:

an intervention to increase case detection

and improve outcome in a district of Pakistan
N Safdar,’2 S Hinderaker,2 A Khan,' N Baloch,3 D Baddar,3
D A Enarson,* O Morkve.2 1Association for Social
Development, Islamabad, Pakistan; 2Centre for International
Health, Bergen, Norway; 3TB Control Programme, Islamabad,
Pakistan, 4International Union Against Tuberculosis and Lung
Disease, Paris, France. Fax: (+925) 2871254.

e-mail: Nauman.Safdar@student.uib.no

Introduction: Since 2006, the NTP Pakistan has been
implementing the new childhood TB control policy in
district level hospitals. The review of this early expe-
rience in selected districts has shown increase in case
finding but variation in case management practices in-
cluding outcomes. The intervention package of child-
hood TB case management desk-guide and structured
monitoring could help NTP in scale-up process.
Objectives: To test the feasibility of the desk-guide
by comparing case finding and treatment outcome in
an intervention and control district in year 2008.
Method: The study was observational analytic study
with a cohort design (prospective). The comparison
was the diagnosis and outcome of children with TB
in an intervention and control district after the intro-
duction of the desk-guide and structured monitoring.
The intervention has been implemented for a period
of eight months and was assessed for its feasibility
and usefulness by comparing the indicators with the
same months previous year to the intervention.
Results: The preliminary results have shown that the
number of cases being diagnosed has doubled since
intervention 7 = 16 in 2007 to n = 37 in 2008. The
outcomes has improved with less then 10% default
rate and more then 70% improved practices among
clinicians since intervention. The final results will be
available by August 2009.

Conclusion: The Childhood TB desk-guide tested
has led to higher case finding and better treatment out-
comes, and will be refined and scaled up in Pakistan.

PC-94663-05 TB microscopy and quality
assurance practices in selected rural health
centers in Ethiopia

C Ruda," M Gebeyehu," M Melese,2 R Bushra,' C Kagoma,?3
C Mundy,4 P Suarez.* "MSH, Addis Ababa, Ethiopia; 2KNCV,
Addis Ababa, Ethiopia; 3Ministry of Health, Addis Ababa,
Ethiopia; 4MSH, Dar es Salaam, United Republic of Tanzania.
Fax: (+251) 116610793. e-mail: challanegeri@yahoo.com

Aim: To ascertain the current status of TB micros-
copy services in Ethiopia to provide a platform for
the interventions to improve laboratory support for
TB diagnosis and case management by USAID’s Tu-
berculosis Control Assistance Program.

Methods: Structured questionnaires were used to in-
terview laboratory staff of 25 health centers, 6 hospi-

tals and 3 regional laboratories. Stored sputum
smears (n = 186) and TB lab registers were also
reviewed.

Results: Three sputum specimens were submitted by
92% of new TB suspects. The majority of labs (26/31)
did not grade the smears and 94% (26/31) did not
perform internal quality control. Although 70%
(22/31) kept slides for blinded re-checking, slides
were only collected and re-read from 4% (6/31) of
laboratories. Of the 186 smears re-examined, 94 %
were prepared from good quality specimens, and
96% were well stained. However, 48% of the smears
were too thick or too thin, making proper micro-
scopic examination difficult. Of the 93 negative slides
re-checked, 2 were falsely reported as negative. There
were no false positive results. As there is no inventory
and supply chain management system in place, a push
system is used to provide sites with stains and other
supplies. While sputum containers, slides and stains
are present in all facilities, we observed that disinfec-
tants were present in 96% (24/25) of health center
laboratories and all hospitals.

Conclusion and way forward: The above findings are
symptomatic of poor leadership and lack of essential
management systems and processes. There is inade-
quate capacity at the regional and district levels to
support and manage decentralized TB microscopy
services in the health centers. Therefore the project
has embarked on a program to improve management
practices, and increase the quality of microscopy
through training of quality officers, revision of EQA
guidelines, introduction of an inventory management
system, and training of community health workers to
prepare sputum smears.

PC-94702-05 Progress report of MDR-TB
control project in Beijing metropolis
F Hong. Beijing Research Institute For Tuberculosis Control,

Beijing, China. Fax: (+86) 62264202.
e-mail: hexiaoxinbj@126.com

Objectives: To control the spread of multidrug-
resistant tuberculosis in Beijing.

Methods: From 1 March 2008, a project of MDR-
TB control was initiated in Beijing. All tubercle bacil-
lus cultures isolated from suspected MDR-TB cases
were tested for drug-susceptibility. Suspected cases
included initial-treatment patients whose sputum were
still culture-positive after 2 months of regular treat-
ment, and re-treatment patients whose sputum were
culture-positive. MDR-TB was diagnosed mainly ac-
cording to drug susceptivity test (DST) results. Regi-
men for MDR-TB patients was 6E.Z.Lofx.Pto.Amk/
12-18 E.Z.Lofx.Pto. Anti-tuberculosis drugs, sputum
examination, X ray chest examination, DST and other
necessary clinical examinations were free for patients.
Results: From 1 March 2008 to the end of January
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2009, 1) 189 suspected MDR-TB cases were regis-
tered. 2) 50 MDR-TB cases were diagnosed. Of the
50 MDR-TB cases, 16 didn’t receive the project treat-
ment: 1 received treatment in tuberculosis hospital,
7 were excluded for adverse effect. 1 rejected treat-
ment, and other 7 cases had been sputum culture-
negative as the DST results reported. 3) Of the re-
maining 34 cases, 18 (52.9%) were directly observed
treated by district/county tuberculosis dispensary
health workers, 10 (29.4%) by country and town
health workers, and 6 (17.6%) by family members.
4) Of 30 patients who had finished 3 months treat-
ment, 20 (66.7%) had been sputum negative. Of 16
who had finished 6 months treatment, 9 (56.3%) had
been sputum negative. 5) Of the 34 cases, 5 paused or
changed one kind of drug because of adverse effect,
3 paused all the treatment because of severe adverse
effect, one patient were treated irregularly because of
adverse effect.

Conclusion: 1) The prognosis in the first 6 months
was satisfied. 2) Adverse effects were not as severe as
expected. 3) Not all the MDR-TB cases could receive
project treatment for such and that reasons.

PC-94938-05 The cost of tuberculosis to
patients before starting directly observed
treatment in Nepal

T S Bam, N Wilson. The Union South-East Asia, International
Union Against Tuberculosis and Lung Disease, New Delhi,

Delhi, India. Fax: (+91) 11 4605 4430.
e-mail: tsbam@theunion.org

Setting: Thirty-seven randomly selected tuberculosis
(TB) clinics in 3 districts (Bhaktapur, Kathmandu,
Lalitpur) of the Kathmandu valley. The valley accounts
about 7% of the national population and about 18%
of national TB burden.

Objective: To describe patients’ expenditure incurred
before starting of TB treatment.

Methods: A cross-sectional study was conducted in
616 TB patients enrolled for directly observed treat-
ment (DOT) between January and August 2006. Cost
details (consultation, diagnosis and medication) were
obtained by using a semi-structured questionnaire.
Results: Of the 616 people interviewed, 379 (61.5%)
were male and 237 (38.5%) were female. The mean
(SD) age of the patients was 32.67 (14.38). The aver-
age total cost was calculated at USD 65.22 and it was
equivalent to 88.2% of patient’s mean monthly in-
come (USD 74.03). Of the 616 patients, 43 % visited
pharmacy, 27% visited physicians, and 16% visited
nursing home at any point prior to DOT. Main rea-
sons delay in reaching TB clinics were lack of money
(22%), and busy with work (26 %) and lack of aware-
ness about DOT (42%). Patients visited on average 3
health providers. About 44% (269) of the patients
lost on average 45 working days.

Conclusion: Collaboration with different providers
including private sector could reduce costs. Public
awareness programmes should highlight availability
and accessibility DOT services.

TB DIAGNOSTICS

PC-94071-05 Effectiveness and impact of a
quality assurance system (QAS) in a TB
laboratory network

B Tan, N Macalalad, C Ama, M Galit, C Villarico,

P Rostrata, C Narciso, E Reyes. National Tuberculosis
Reference Laboratory, Alabang, Muntinlupa, Research
Institute for Tropical Medicine, Alabang, Muntinlupa,
Philippines. Fax: (+632) 7722063.

e-mail: liztan_010953@yahoo.com

Setting: The National Tuberculosis Reference Labo-
ratory (NTRL), Research Institute for Tropical Medi-
cine, Philippines.

Background: The Laboratory Network consists of
1) a Central Level Laboratory whose one major func-
tion is to provide technical assistance and to monitor
and evaluate QAS activities. 2) The Regional TB Lab-
oratories oversees the implementation and provide
technical support to Quality Assurance Centers (QAC)
and Peripheral Level (PL) Laboratories while the
Provincial/City Laboratories act as QAC that imple-
ments the External Quality Assessment (EQA) for
AFB smear microscopy activities. 3) The PL or Mi-
croscopy Centers performs sputum smear micros-
copy, stores smear slides for rechecking and imple-
ments quality improvement (QI) measures.
Objective: To identify factors that affect the imple-
mentation of QAS.

Method: Collection of Laboratory Checklist and
Data Forms, gathering of provincial EQA data, con-
duct of on-site visits and Laboratory Consultative
Workshop.

Result: Access to laboratory services is limited. The
quality of slide assessment is not consistent. Feedback
and on-site supervisory visits are inadequate due to
lack of administrative support and use of informal
laboratory workers. Some hospitals, private, NGOs
and commercial labs are not covered. QI is not em-
phasized, focus is on the slide rechecking.Technical
support from the national and regional level is inade-
quate. Monitoring and evaluation system is narrow
in scope while planning for laboratory improvement
and expansion is not responsive to program needs.
Conclusion: Availability of laboratory services is
good, but access to services is still limited. The QAS
is in place but the conduct of activities needs im-
provement. Management of the laboratory network
should be strengthened. Broader private sector in-
volvement should be explored.
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PC-94266-05 A system for the identification
of mycobacteria and MDR from isolates and
sputum samples

J Cheng. Tsinghua University, Beijing, China.
Fax: (+86) 62773059. e-mail: jcheng@tsinghua.edu.cn

The rapid increase of mycobacterial infections is a
matter of serious public health concern. Rapid and
reliable identification of mycobacterium species and
TB drug susceptibility testing is essential for the
prompt initiation of appropriate therapies. Conven-
tional microbiological methods are time-consuming,
taking 4 to 8 weeks to complete due to the slow growth
of mycobacteria in cultures. A newly developed TB
assay system provides a complete diagnosis, encom-
passing isolate and sputum sample preparation, chip
hybridisation, detection and interpretation. One bio-
chip can identify mycobacterium species by 16 rRNA
ribotyping and can discriminate amongst TB and 16
kinds of NTM (M. intracellulare, M. avium, M. gor-
donae, M. kansasii, M. fortuitum, M. scrofulaceum,
M. gilvum, M. terrae, M. chelonae/M. abscessus,
M. phlei,M. nonchromogenicum, M. marinum/M. ul-
cerans, M. aurum, M. szulgai/M. malmoense,
M. xenopi, M. smegmatis). A second chip for detec-
tion of drug resistance can determine rifampicin and
isoniazid resistance, examining the rpoB, katG and
inhA genes. For both assays the whole procedure can
be completed within 6 h from the time of sampling. A
multi-center evaluation of the two assays in China
has been completed, examining 1200 clinical samples
for the detection of drug resistance and 1500 samples
for identification of mycobacterium species. The con-
cordance rate between the biochip assay and the
DNA sequencing results was 100% for both the my-
cobacterium species identification and the detection
of drug resistance chips. Compared to conventional
drug susceptibility testing, the concordance rate was
94% for RFP resistance, and 84 % for INH resistance,
respectively. Part of the results will be reported in the
IJTLD. The biochip system provides a simple, rapid,
reliable and accurate clinical assay for determination
of mycobacterial species and the detection of MDR-
TB in a 6 h procedure, diagnosing from either culture
isolates or sputum samples.

PC-94643-05 Pyrazinamide susceptibility
testing of M. tuberculosis strains by the
nitrate reduction test

H Syre, .2 K Ovreas,' H M S Grewal."2 1The University of
Bergen, Gades Institute, Section of Microbiology and
Immunology, Bergen, Norway; 2Haukeland University Hospital,
Bergen, Norway. Fax: (+47) 55974979.

e-mail: heidi.syre@gades.uib.no

Objective: Drug susceptibility testing of pyrazin-
amide (PZA), an important first-line anti-tuberculosis
drug, is difficult to perform. PZA needs reduced pH

in the medium for optimal drug activity, but the My-
cobacterium tuberculosis strains have limited or no
growth at this low pH. Thus, routine drug suscepti-
bility testing of M. tuberculosis for PZA is in many
laboratories not performed. The nitrate reduction
(NR) test has previously demonstrated a good test
performance for rifampin and isoniazid. However,
the NR test on Lowenstein-Jensen (L]) agar has never
been evaluated for susceptibility testing of PZA. The
aim of this study was to evaluate the inexpensive NR
test on LJ-agar for susceptibility of PZA on M. tuber-
culosis strains.

Methods: Nineteen M. tuberculosis strains (12 PZA
resistant and 7 PZA sensitive) were evaluated for
PZA susceptibility by the NR test on LJ-agar with
pH 6.0. The isolates were tested with a PZA critical
concentration of 100 wg/ml. Strains interpreted as re-
sistant to 100 pg/ml PZA were retested at a higher
PZA concentration (900 pg/ml). The BACTEC 460TB
system and sequencing of pncA, the gene associated
with PZA resistance, were used as reference tests.
Results: The NR test on LJ-agar using a critical con-
centration of 900 pg/ml PZA had a sensitivity of
83.3% (10 of 12 strains) and a specificity of 100% (7
of 7 strains) when the BACTEC 460TB system was
used as the reference test. The sensitivity and specific-
ity of the NR test using pncA sequencing as the refer-
ence test were 90% (9 of 10 strains) and 88.9% (8 of
9 strains), respectively. The average turnaround time
for the NR test was 8.3 days.

Conclusion: To prevent the further emergence and
spread of drug-resistant TB, there is an urgent need
to develop and test reliable and inexpensive assays to
identify drug resistance. The NR PZA susceptibility
test on LJ-agar is inexpensive, rapid and reliable. An
evaluation of this test on an extended battery of M.
tuberculosis strains is underway.

PC-94648-05 Sputum induction for paediatric
tuberculosis diagnosis in a resource-limited
setting

D Joel,’ P Mullan,! R Seleke,! R Johnson,2 A Steenhoff,3
R Makombe,4 R Phelps,” G Anabwani.! 'Botswana Baylor
Childrens Clinic, Gaborone, 2Princess Marina Hospital,
Gaborone, 3Botswana UPenn Partnership, 4CDC/BOTUSA,
Gaborone, Botswana, Botswana. Fax: (+267) 3190083.
e-mail: apsalms@yahoo.com

Background: The diagnosis of pediatric tuberculosis
is challenging because many children are unable to
expectorate sputum. Recent studies have shown higher
yields for sputum induction than for gastric aspirates
(GA). Sputum induction (SI) has the additional ad-
vantage of being an outpatient procedure with resul-
tant cost benefits to caregivers and the healthcare
system.

Objective: To assess the feasibility of implementing
SI in Botswana, a resource limited setting.
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Methods/design: The components of the project in-
volved a) training of health care workers in pediatric
SI and GA, b) installation of 3 SI facilities, ¢) opera-
tional assessment and d) development of information,
education and communication materials to educate
the public about TB in children.

Results: From September 2008, 80 health care work-
ers participated in a series of 2 day trainings in pedi-
atric SI. Attendees included 47 nurses, 13 doctors, 7
physiotherapists, 8 auxiliary nurse assistants, 3 nurs-
ing lecturers, 1 auxiliary school lecturer and 1 officer
from the Botswana National TB Program. Five of the
trainees became trainers. SI rooms in the three sites
were built to infection control standards and have
been fitted with SI equipment. Referral forms for SI
capture each patient’s clinical features and these will
be used with bacteriologic results to create a viable
pediatric tuberculosis diagnostic algorithm. To date,
138 children have successfully undergone sputum in-
duction. Of the 27 specimens that have a final culture
reading to date, 7 (26%) were AFB and/or culture
positive. Complications with the procedure were in-
frequent (2.7%) and self-limited.

Conclusion: Pediatric SI is feasible in a resource lim-
ited setting such as Botswana. It is associated with
few complications and has a satisfactory diagnostic
yield.

PC-94893-05 Evaluation of TB-Beads, a simple
method to concentrate TB from sputum prior
to microscopy

S M Wilson, A R Lane, CJ Stanley, R Rosedale. Microsens,
London, UK. Fax: (+44) 020 6912130.
e-mail: stuart.wilson@microsens.co.uk

Background: The TB-Beads technology enables sensi-
tive microscopy diagnosis by manually concentrating
TB from sputum onto a glass slide without the need
for a centrifuge. TB-Beads are paramagnetic beads
coated with a chemical ligand that selectively binds
mycobacteria and does not bind many other bacteria.
Design and methods: The TB-Beads technology was
evaluated compared to centrifugation concentration
on a blind panel of 130 sputum samples from the
TDR, WHO sputum bank in which the microscopy
results after centrifugation concentration were al-
ready known.

Results: The correlation between the two concentra-
tion methods was very high at 96.1% (124/129). Of
the TB negative samples, only one sample was posi-
tive by TB-Beads giving a specificity of 96.7% (29/30).
Microscopy following traditional centrifugation was
91.8% (78/85) sensitive compared to culture and
78.8% (78/99) sensitive compared to clinical diag-
nosis. Microscopy following the TB-Beads protocol
was 89.4% (76/85) sensitive compared to culture and
77.8% (77/99) sensitive compared to clinical diag-
nosis. In addition, the TB-Beads method gave a higher

microscopy score than samples concentrated by cen-
trifugation indicating that the TB-Beads method re-
sults in a more concentrated sample that is easier to
read by microscopy.

Conclusion: The TB-Bead protocol is a sensitive,
rapid, and simple alternative to centrifugation for the
concentration of TB from sputum prior to micros-
copy. Thus, in those laboratories without access to a
centrifuge, the TB-Beads approach should improve
case finding and diagnosis. Studies are underway in
multiple laboratories to demonstrate that the TB-
Beads concentration method results in a higher sensi-
tivity compared to direct smear.

PC-95300-05 MTBDRplus is a useful tool to
screen for multidrug-resistant tuberculosis in

a national survey

P De Haas,'2 R Zenhorst,' P Mwamba,” M Muvwimi,3

W Mwanza,' G Mbulo,’ N Kapata,* H Ayles.'2 ©ZAMBART
Project, Lusaka, Zambia; 2London School of Hygiene & Tropical
Health, London, UK; 3National TB Reference Laboratory,

Lusaka, 4Ministry of Health, Lusaka, Zambia.
Fax: (+002) 0211254710. e-mail: pewdehaas@gmail.com

Background: The World Health Organization re-
quests that countries conduct tuberculosis drug resis-
tance surveys (DRS) every five years to monitor trends
of drug resistance and to determine rates of multi-
drug-resistant tuberculosis (MDR-TB). Zambia con-
ducted its second nation-wide DRS in 2008. The ob-
jective of this study is to determine whether the
MTBDRplus assay (HAIN), a new molecular assay
performed directly on sputum, is a useful tool in con-
ducting a DRS.

Method: Approximately 900 sputum specimens were
collected from consecutive smear-positive TB patients
throughout Zambia and transported to the TB Refer-
ence Laboratory in Lusaka. Specimens were decon-
taminated and concentrated smears were prepared.
MGIT and Lowenstein-Jensen cultures were inocu-
lated. Drug susceptibility testing (DST) was per-
formed on positive cultures. Remaining decontami-
nated sputum was heat-killed, sonicated and stored
at —80°C. The MTBDRplus assay was performed us-
ing a 1:5 dilution of decontaminated sputum.
Results: Of the first 340 specimens tested using the
MTBDRplus assay, 307 (90.3%) showed no evidence
of resistance, while thirty-three (9.7%) showed mu-
tations consistent with resistance: 10 were MDR-TB,
20 were isoniazid (INH) mono-resistant and 3 were
rifampicin (RIF) mono-resistant. DST results were
obtained from 271 (79.7%) of 340 specimens with a
MTBDRplus result. We were unable to obtain DST
results from the remaining 69 (20.3%) specimens due
to contamination or lack of growth. Thirteen (39.4%)
of 33 specimens that showed mutations consistent
with resistance in the MTBDRplus assay failed to
yield a DST result (6 MDR, § INH mono-resistant
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and 2 RIF mono-resistant). One sample that showed
RIF mono-resistance using the MTBDRplus assay,
showed both isoniazid and rifampicin resistance uses
the DST.

Conclusion: In our study, the MTBDRplus assay
performed directly on sputum was more rapid and
cost-effective than culture to screen for MDR-TB.

PC-95385-05 C-reactive protein is a useful
marker for the diagnosis of pulmonary TB
independently of TST

V M Augusto,' D B Greco,' B H Andrade,” C M O Silva,’

A E S Stroppa,’ M Dalcolmo.2 'School of Medicine, Federal
University of Minas Gerais, Belo Horizonte, Minas Gerais,
2Helio Fraga TB Reference Center, Oswaldo Cruz Foundation,
Rio de Janeiro, Rio de Janeiro, Brazil. Fax: (+55) 31-32269034.
e-mail: augusto@medicina.ufmg.br

Background: The diagnosis of pulmonary tuberculo-
sis (PTB) based on sputum baciloscopy has a low
yield. C reactive protein (CRP), an acute phase reac-
tant, is found to be elevated in tuberculosis patients.
The Tuberculin Skin Test (TST) cannot be used as a
diagnostic tool for tuberculosis disease although it
defines latent tuberculosis infection (LTBI).
Objectives: To study the behavior of CRP in patients
with known pulmonary TB and controls, and to com-
pare CRP values in TST reactors with and without
pulmonary tuberculosis.

Methods: In a randomized case-control study, 221
patients with a recent diagnosis of pulmonary posi-
tive tuberculosis and 225 controls (same age, sex,
outpatient clinic) with no respiratory symptoms were
evaluated between May 2006 and April 2008. The
Tuberculin Skin Test (TST) was performed using the
Mantoux method (PPD RT23). The transverse diam-
eter of induration was measured 72 hours after injec-
tion. TST readings were carried out by two trained
nurses. CRP level in the serum was measured accord-
ing to standard nephelometry (IMMAGE-Beckmann-
Coulter, USA), with normal values below 8.00 mg/I.
Results: The mean CRP values in cases and controls
were 76.16 (=57.8) and 12.73 mg/L (*£25.94) re-
spectively. Of the subjects studied 183 cases (82.8%)
and 62 controls (27.5%) had a TST reaction of more

Table TST and CRP in patients with pulmonary
tuberculosis and controls

Cases (n = 221) Controls (n = 225)
TST
<4 mm 13 119
5-10 mm 25 44
>10 mm 183 62
TOTAL 221 225
CRP (mg/L) Cases (n = 221) Controls (n = 225)
All patients 76.16 (=57.83) 12.73 (£25.94)
TST > 10 mm Cases (n = 183) Controls (7 = 62)
70.93 (+£52.13) 7.43 (£8.76)

than 10 mm. The CRP in this subgroup had mean
values of 70.93 (+52.1) and 7.4 (+£8.76) mg/L re-
spectively. The CRP values = 20.70 had a sensitivity
of 0.91 and a specificity of 0.90 for the diagnosis of
tuberculosis (AUC 0.91; P < 0.001; IC 0.88-0.94)
whereas CRP value = 16.25 had a sensitivity of 0.92
and a specificity of 0.90 (AUC 0.95; P < 0.001; IC
0.92-0.98) for patients who had TST > 10 mm.

Conclusion: These results suggest that CRP may be a
valuable marker for the diagnosis of pulmonary tu-
berculosis, with good sensitivity and specificity. CRP
value was also useful in discriminating between cases
and controls with TST above 10 mm induration.

PC-95395-05 Genotyping methods in
tuberculosis transmission in Cracow, Poland
K Kruczak,' E Augustynowicz-Kopec,2 M Duplaga,’

G Passak,3 Z Zwolska,? E Nizankowska-Mogilnicka.!
Department of Pulmonary Diseases Jagiellonian University
School of Medicine, Cracow, 2Institute of Tuberculosis and
Lung Diseases, Warsaw, 3JPIl Hospital, Cracow, Poland. Fax:
(+48) 4305158.

e-mail: krucza@gmail.com

Rationale: In Poland the incidence of TB in 2008
was 22.4/100000 and in Cracow city 18.9. High tu-
berculosis rates are probably due in part to recent
transmission.

Aim: To analyse TB transmission in Cracow by ge-
notyping methods and standard epidemiological in-
vestigations and to compare the efficiency of them.
Methods: 123 of culture positive cases of TB were
diagnosed in Cracow city in 2007 and 2008. All
strains isolated from these patients were analyzed by
spoligotyping, a PCR based method supplemented by
IS6110 Mtb1/Mtb2 PCR. Demographic and clinical
data from all culture confirmed TB cases were com-
pared with fingerprints.

Results: A total of 49 distinct spoligopatterns were
obtained. 58 isolates were represented by a unique
pattern, 65 were clustered in 17 groups. Within 12
spoligopatterns tested by Mtb1/Mtb2 PCR in 8
(T153, H350, H3 746, H147, T252, H1382 and 2 or-
phans) 24 (19%) isolates were obtained, clustered in
groups from 2 to 8 isolates with the same molecular
pattern by the latter method. They were assumed to
be closely epidemiologically related. By standard epi-
demiologic investigation we did not find any direct
epidemiologic link between patients in clusters but
all patients within the same cluster (in the second in-
terview) have lived in the same city district and have
used the same public institutions.

Conclusion: Conventional TB contact tracing was
limited for epidemiologic investigation in Cracow
and should be supplemented by genotyping and sec-
ond interview. Recent TB transmission took place in
Cracow in 2007 and 2008 within ‘casual contacts’
living in the same city districts.



Abstract presentations, Saturday, 5 December  S75

PC-95401-05 Mycobacteraemia among
patients in public hospitals in Johannesburg,
South Africa, 2003-2008

C N Beylis, 2 J Thomas,23 A Karstaedt.23 'NHLS
Mycobacteriology Referral Laboratory, Johannesburg,
2University of the Witwatersrand, Johannesburg, 3Department
of Medicine, Chris Hani Baragwanath Hospital, Johannesburg,
South Africa. Fax: (+27) 11 489 9356.

e-mail: natalie.beylis@nhls.ac.za

Aim: Mycobacteraemia is an indicator of dissemi-
nated disease. We describe the trend of blood speci-
mens submitted for mycobacterial culture over a
6-year period in Johannesburg with emphasis on
positivity rate, predominant species and comparison
with HIV and CD4 status of patients.

Methods: The laboratory data information system
was used to extract culture results for blood speci-
mens submitted to a central mycobacteriology cul-
ture laboratory from January 2003 to December
2008, as well as HIV and CD4 counts.

Results: A total of 9966 and 23 702 blood specimens
were submitted in 2003 and 2008 respectively. 90%
of all specimens were from inpatients of 3 large aca-
demic hospitals. The overall positivity rate in 2003
and 2008 was 21.2% and 17% respectively. HIV se-
ropositivity was found in 71%, 92% and 97% of pa-
tients with negative-blood cultures, M. tuberculosis
complex-positive and M. avium complex (MAC)-
positive blood cultures respectively. The median CD4
count (cells/fmm3) was 122, 33 and 16 for patients
with negative-blood cultures, M. tuberculosis-positive
and MAC-positive bacteraemia respectively. The pro-
portion of blood cultures positive for M. tuberculosis
and MAC remained unchanged at 87% and 10%
respectively.

Conclusions: The number of mycobacterial blood
culture requests increased by 138% in 6 years, point-
ing to a dramatic rise in the burden on the health sys-
tem due to an increase in suspected disseminated my-
cobacterial disease. The positivity rate dropped slightly
in 2008; this may reflect that fact that antiretroviral
therapy became available in the public health care
system in 2004. The proportion of M. tuberculosis
complex remained constant, reflecting the high prev-
alence of tuberculosis in our setting. Disseminated
MAC disease remains a significant proportion of dis-
seminated mycobacterial disease and is found in se-
verely immunocompromised patients.

PC-95525-05 The impact of liquid culture
and DST implementation in three
programmatic settings

H Alexander Konopka,' N Malomanova,? T Tupasi,3
B Maharjan,4 P Cegielski,’ R O'Brien.5 'Division of TB
Elimination, Centers for Disease Control and Prevention,
Atlanta, Georgia, USA; 2Samara Oblast Tuberculosis
Dispensary, Samara, Russian Federation; 3Tropical Disease
Foundation, Makati City, Philippines; 4German-Nepal
Tuberculosis Program, Kathmandu, Nepal; SFoundation for
Innovative New Diagnostics, Geneva, Switzerland.

Fax: (+404) 639-1566. e-mail: drz5@cdc.gov

Background: Well-defined impact measures for im-
plementing rapid diagnostic assays are important in
informing scale-up efforts. Foundation for Innovative
New Diagnostics (FIND) liquid culture and drug sus-
ceptibility testing (DST) demonstration projects eval-
uated the introduction of routine liquid culture and
DST in laboratories that were proficient with solid
media.

Methods: Mycobacteria Growth Indicator Tube
(MGIT) liquid culture and DST was introduced in 3
laboratories in Nepal, Philippines, and Russian Feder-
ation. Laboratory turn-around-times (TAT), time to
initiation of appropriate treatment, and time to culture
conversion were measured and compared before and
after MGIT culture and DST were fully operational.
Results: Laboratory TATs after implementation of
liquid culture and DST varied by site. Median culture
TAT decreased by between 11 and 30 days and me-
dian TAT for culture plus DST decreased by between
29 and 117 days. In two sites, culture plus DST TAT
was affected primarily by decreased time from cul-
ture positivity to DST inoculation. The impact of
MGIT on time to treatment initiation was related to
whether empiric regimens were used. In the Russian
Federation, the median time to initiation of appropri-
ate therapy was 10 with solid media and 6 days with
MGIT. Conversely, MGIT implementation decreased
time to treatment initiation by 111 days in the Philip-
pines. Of patients diagnosed with solid culture and
DST in the Russian Federation, the median time from
diagnostic specimen collection to culture conversion
was 119 days, compared to 102 days for patients di-
agnosed with MGIT culture and DST.

Conclusions: The impact of implementing rapid di-
agnostic tests in programmatic settings is not only
dependent on the time to achieve test results. Evalua-
tion of diagnosis and treatment guidelines, as well as
laboratory workflow optimization and integration
with the TB program are necessary to maximize the
benefits of newer diagnostics.
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PC-95611-05 The colorimetric indicator STC
facilitates tuberculosis culture diagnosis using
the MODS technique

S Shell," E Ramos,23 B Herrera,23 R H Gilman,* W Quino,23
J Alvarado,? T Valencia,23 C A Evans.235 'Harvard School of
Public Health, Boston, Massachusetts, USA; 2Laboratorios de
Investigacion y Desarrollo, Facultad de Ciencias, Universidad
Peruana Cayetano Heredia, Lima, 3Asociacion Benefica
PRISMA, Lima, Peru; 4Johns Hopkins Bloomberg School of
Hygiene and Public Health, Baltimore, Maryland, USA; 5IFHAD:
Innovation For Health And Development, London, UK.

Fax: (+51) 1 464 0781. e-mail: carltonevans@yahoo.com

Background: The Microscopic-Observation Drug-
Susceptibility (MODS) broth culture technique sen-
sitively diagnoses TB in 1-3 weeks, but is time-
consuming because cultures must be examined
microscopically at least thrice weekly to detect TB
growth with concurrent drug-susceptibility testing.
We sought to increase the efficiency of MODS by
adding a colorimetric growth indicator.

Methods: We evaluated the use of the redox indica-
tor STC (2,3-diphenyl-5-(2-thienyl)tetrazolium chlo-
ride) for detecting microbial growth in MODS cul-
tures. 969 sputum samples were divided into halves
that were cultured (1) in standard MODS as described
previously with repeated microscopic examination of
culture wells, and (2) in parallel cultures in media
containing STC that were examined by naked eye,
followed by microscopic examination only if STC
formed a colored precipitate. Drug susceptibility was
determined concurrently from parallel cultures con-
taining isoniazid and rifampicin.

Results: The indicator STC did not inhibit tubercu-
losis growth and produced coloration visible by na-
ked eye only in wells that contained microbial growth,
obviating repeated microscopy of culture-negative
wells. STC-MODS decreased the time required for ex-
amination of MODS cultures by approximately 85%.
A typical MODS culture plate containing 5 clinical
samples normally required an average total reading
time of 73 minutes, compared with 10 minutes for
MODS with STC (Figure). STC-MODS allowed na-
ked eye detection of growth after a median of 12 days
(IQR 9-14) vs. 10 days (IQR 8-14) when all culture
wells were examined microscopically.
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Figure STC reduces culture reading time for the MODS TB
diagnostic technique.

Conclusions: Adding the indicator STC to the MODS
culture broth obviated repeated microscopic inspec-
tion of negative cultures, reducing sample reading
time considerably but delaying diagnosis slightly. In
high-throughput settings, the addition of STC is an
inexpensive and effective way to increase the effi-
ciency of the MODS assay.

INTERVENTIONS IN DEALING WITH
CHALLENGES IN TOBACCO CONTROL

PC-94857-05 Smoking intervention program
for male secondary school students in
Port-Said City

E Elsheikh,! K Hassan,2 G EI-Samman.3 'Faculty of Medical
Sciences,University of Science & Technology, Sanaa, Yemen;
2Faculty of Nursing, Suez Canal University, Port Said, 3Faculty
of Nursing, Cairo University, Cairo, Egypt.

Fax: (+20) 09 1530689. e-mail: nousa20@hotmail.com

This study was concerned with smoking intervention
program for male secondary school students. It was
conducted for 27 students as study group controlled
by another 27 students aged 15-18 years in male sec-
ondary schools in Port-Said. Quasi-experimental
study was carried out. Students in the study group
were divided into 5 groups each group consisted of
5-6 students. The program conducted in two days
per week for three weeks in 12 hours, 8 hours theory
and 4 hours practice or each group. The pre-post test
was applied to evaluate the program. T-test, Chi-
square test and Fisher exact test used as statistical
analysis. The results found that 77.8% of the study
and 66.7% of the control group started smoking at
the age 11-15 years, as a result from peer group in-
fluence. Also, 3.7% of both groups drink alcohol and
take illicit drugs. 74.1% of the study and 96.3% of
the control group were moderately dependent on nic-
otine before the program. An equal percent of both
groups (92.6%) had unsatisfactory knowledge about
smoking before the program while all of the study
had a good knowledge immediate the implementa-
tion of the program and 96.3% of them had a good
knowledge after 3 months from the program. In the
other hand the majority of the control group still had
unsatisfactory knowledge. 7.7% of the study succeeds
to quit. It could be reasonable to relate the results to
the fact that the program was beneficial to the smoker
students. Hence the study recommended that more
educational programs should be conducted.

PC-94922-05 Corporate social responsibility
in India’s tobacco industry
P Lal. International Union Against Tuberculosis and Lung

Disease, New Delhi, India. Fax: (+91) 11 46 05 44 30.
e-mail: plal@theunion.org
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Aim: To study efforts of the India’s tobacco indus-
try’s relationship and interaction with civil society
and media as part of their ‘corporate social responsi-
bility” efforts.

Methods: This study mapped leading tobacco indus-
try players (based on market leadership and geo-
graphic presence) and reviewed their corporate social
responsibility efforts. It also tracked their influence
on civil society through funding support, ownership,
control and board management participation, and
through direct representation in agencies that directly
or indirectly influence policy environment. The study
used publicly available industry documents, annual
reports, tobacco industry documents and interviews
with key informants.

Findings: Tobacco industry directly and indirectly
influences civil society through various means. Major
cigarette, bidi and chewing tobacco manufacturers
support local civil society efforts financially. Many
companies have set up foundations as an extension
of their brand or company name. Tobacco industry
also represents in several government and civil soci-
ety committees and boards through which they influ-
ence policy or are able to protect themselves from le-
gal obligations.

Conclusions: Tobacco industry exerts significant
pressure through civil society either through funding
or by board level participation. Both these offer to-
bacco companies opportunities to manipulate policy
and regulatory landscape through representation in
government committees or by weakening civil society
efforts. This is widely prevalent both locally and at
the national level. There is a need to create awareness
in civil society and promote ethical best practices to
deter tobacco industry participation in governance of
civil society and government process.

PC-94948-05 Results of a tobacco cessation
intervention conducted in Benin on
tuberculosis patients

F Kassa,' L Tawo,! G Ade," A Makpenon,! K Selma,?2

M Gninafon,’ N Ait-Khaled.2 'NTP Benin, Cotonou,
Cotonou, Benin; 2 International Union Against Tuberculosis and
Lung Disease, Paris, France. Fax: (+33) 1 43 29 90 87.

e-mail: naitkhaled@theunion.org

Setting: 5 tuberculosis treatment centres in Benin.
Method: A tobacco cessation intervention of re-
peated brief advice was offered to all smokers identi-
fied among new cases of smear-positive tuberculosis
identified in these centers from September to Decem-
ber 2008. The intervention was provided at the first
visit for TB treatment and at the 2nd, 5th and 6th
months of TB treatment.

Results: During the trial period, among 1437 smear-
positive TB patients 85 smokers (6 %) were identified;
84 (99%) were male, 55 (68%) had smoked for over
10 years and 37 (43%) smoked 10 or more cigarettes

per day. Point prevalence cessation rates were: 84%
at 2 months, 52% at 5 months and 48 % at 6 months.
One third (33%) of patients were sustained ex-
smokers (>3 months) at the end of TB treatment.
During the cessation intervention period, TB case de-
tection did not decrease in any of the 5 sites and im-
proved in 2.

Conclusion: High smoking cessation rates were reg-
istered among the TB patients in this trial at each
follow-up and a third of the smokers enrolled in the
trial showed sustained cessation at the final follow-
up. The introduction of this new intervention under-
taken by the same health staff did not jeopardise the
performance of the NTP.

PC-94961-05 Assessment of initial reactions
of Iranian smokers to pictorial health
warnings label

A Abdolahinia, M R Maadani, M R Masjedi. Iranian Anti

Tobacco Association, Tehran, Islamic Rep of Iran.
Fax: (+98) 20109848. e-mail: aaliabd@yahoo.com

Pictorial warnings on cigarette packages are consid-
ered one of the most effective ways to convey infor-
mation on the health consequences of smoking. Ac-
cording to article 5 of the Iranian Comprehensive
National Tobacco Control Law, pictorial health
warnings labels should cover not less than 50% of
each side of the cigarette packet. Ministry of Health
in cooperation with other members has prepared 10
pictures for this order. The aim of this study is to as-
sess the initial reaction of smokers to these pictures
which are planned to be printed on cigarette packets
in future. In this cross-sectional study, 480 randomly
selected smokers in Tehran filled a questionnaire in-
cluding questions about duration of smoking, amount
of smoking, the most effective picture and the proba-
ble effect of these pictures on their tobacco use. The
study sample consisted of 405 men and 75 women
with the mean age of 40.1 (age range: 17-74) and
45.6 (age range: 20—67) years, respectively. The mean
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of cigarette consumption was 17.15 sticks per day.
The results of this study showed that 64% of smok-
ers agreed with the presence of these pictures on to-
bacco products’ packets. Among 10 pictures, picture
which compared smokers’ lung with healthy lung
was considered as the most effective picture by 24.2%
of smokers, followed by the picture which was about
oral cancer (18.6%). Fifty two percent of smokers
reported a probable decrease in their tobacco con-
sumption by these warnings on cigarette packets and
15% reported that they will totally give up. However
33% stated no probable change. Most of smokers
agreed with the presence of pictorial warnings on cig-
arette packets and more than half of them stated a
probable decrease or giving up their smoking.

PC-95027-05 Smoking cessation interventions
for tuberculosis patients in Anhui, China

X-H Kan,' C-Y Chiang,? L-X Zhang,3 G-W Chen.! 'TB
Control of Anhui Province, HEFEI, China; 2International Union
Against Tuberculosis and Lung Disease, Paris, France;
3International Union Against Tuberculosis and Lung Disease
China Resource Center, Beijing, China.

e-mail: ahfidelis@126.com

Background: Smoking has been shown to be associ-
ated with tuberculosis disease, tuberculous infection,
recurrent tuberculosis and tuberculosis mortality.
Smoking cessation intervention for tuberculosis pa-
tients is recommended by The Union and the World
Health Organization.

Objectives: To evaluate smoking cessation interven-
tions by brief advice for tuberculosis patients in An-
hui, China.

Methods: All tuberculosis patients were asked
whether they smoked, and if yes, brief advice of
smoking cessation was provided by asking amount
used per day, age start smoking, reason of smoking,
any reason to quit, motivation and confidence to quit,
and willingness to quit within the month. Brief ad-
vice was repeated at month 2 and month 3, if patients

did not want to quit at the beginning of tuberculosis
treatment.

Results: Of the 587 TB registered from April to
December 2008, 246 (43%) were smokers. 50.9%
of smokers start smoking between 20-24 years old.
92.7% of smokers were willing to quit at the be-
ginning of tuberculosis treatment. Of 154 patients at
2 months, 56 (36%) stopped smoking, 95 (62%)
continued smoking, and 3 (2%) were not evaluated.
Smoking status at month 6, month 9 and month 12
will be evaluated in due course.

Conclusion: Smoking cessation intervention by brief
advice is simple, feasible and effective for tuberculo-
sis patients.

PC-95042-05 Children, poverty and
second-hand smoke: a qualitative research
in Ecuador

R Vaca Bucheli," R Garcia,2 R Benavides,' M A Molina,’
J Bombon,? F Echeverria,? S Cifuentes,3 A Jaramillo.3
TFundacion Ecuatoriana de Salud Respiratoria, Quito,
Pichincha, 2Alianza Ecuatoriana Antitabaquica, Quito,
Pichincha, 3Voluntarias Universidad San Francisco de Quito,
Quito, Pichincha, Ecuador. Fax: (+593) 2448055.

e-mail: mamolina@fesar.org

Purpose: Increasing knowledge and awareness of the
health effects of SHS on children among several key
stakeholders to promote safer environments for the
children of Ecuador; identify policies, programs and
best practices for reducing any SHS related health
risk to children; facilitate a new level of understand-
ing of the cumulative scientific evidence on the effects
of SHS on the health of children; effectively advocate
to national and local legal reform.

Methods: Qualitative study (focus groups and inter-
views) to determine children exposition to SHS, that
has carried out with children, parents and teachers in
three schools from Ambato and three from Quito.
Results: Vulnerability of children related to tobacco
increases according their social, economic and cul-
tural context. This is, they are more exposed to to-
bacco and second hand smoke if they are part of a
poverty situation. The poorer a home, it is more likely
to have children exposed to SHS emanated from their
own parents, their relatives, friends and other indi-
viduals, in almost every place. The higher economic
position a family has, there is a tendency to protect
children from SHS. Deprivation and vulnerability are
part of the life of most Ecuadorian children. Vulnera-
bility with regard to threats in their environments, is
affecting mainly poor children, not only about to-
bacco, but alcohol and drug abuse as well.
Conclusions: People need information to change at-
titudes and made changes in their lives, it is necessary
to continue our social marketing campaign and work-
ing with local governments to implement article 8 of
FCTC.
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PC-95056-05 Is academic failure associated
with tobacco use among students of low
socioeconomic status in India?

P Dhavan,' M Stigler," C Perry," M Arora,2 K S Reddy.3
TUniversity of Texas School of Public Health, Houston, Texas,
USA; 2HRIDAY, Delhi, 3Public Health Foundation of India, Delhi,
India. Fax: (+001) 7135009329.

e-mail: Poonam.Dhavan@uth.tmc.edu

Background: Attendance at government (or public)
schools in India may be used as a surrogate measure
for low socioeconomic status. We examined whether
academic failure was associated with tobacco use and
related psychosocial risk factors among government
school students in Delhi and Chennai, India.
Methods: Project MYTRI (Mobilizing Youth for To-
bacco Related Initiatives, 2004-2006) was an inter-
vention trial to reduce tobacco use among 6th to 9th
graders in India. This study is a cross-sectional analy-
sis of data collected in 2006 through self-administered
surveys from students of seven government schools
in control condition (7 = 3799, age 11-16 years). Ac-
ademic “failure’ was assigned for those students who
remained in the same grade level for two or more con-
secutive years during the project period (n = 583).
Mixed-effects regression models were used to exam-
ine differences in tobacco use and risk factor scores
by academic failure.

Results: Students who had failed reported nearly 2—4
times higher rates of tobacco use compared to those
who progressed, for all tobacco products, especially
bidis [Table]. Analyses of risk factor scales showed
that students who failed were at greater risk for to-
bacco use. Compared to those who did not fail, for

Table Prevalence of tobacco use by academic status
(progress vs. failure), Project MYTRI control students,
Delhi and Chennai, India, 2006 (z = 3799)

Academic status - Academic status -
Progress (n=3216) Failure (n=583)
Prevalence 5% Prevalence 95% Frevalence  p-value
%' Confidence Y ConfMidence Ratio’
Interval Interval

Ever Use
Any kind of 5.66 4.30 =741 1381 10,18 = 1846 144 0,001
tobacco®
Chewing 186 181 -525 12,05 B.63 - 1650 312 <0.001
tohacen®
Hiedis™ 207 128 =331 567 538 - 13.69 4.19 <L
Cigarencs* 308 LI8-4.34 T.04 4.78 - 1025 23 =0.001
Past year use
Any kind of 137 1.63-343 4.49 2M0-T16 1.59 0.005
tohacen®
Chewing .12 079~ 159 1.50 0.80-2.78 134 0.395
tobacco
Didis™ (.61 0.25- 146 208 0.83 - 411 341 <(.001
Cigareties 0.7% 0ag 127 1.20 061 234 1.54 0182
Current  year
e
Any kind of 1.63 1.22-2.18 320 2.05 - 4.95 196 0.006
tobacco®
Chewing 0.65 04l - 1.03 1.37 0.71 - 262 211 0.03%
tobaceo®
Hidis* nsn 2%~ (K8 198 |04 - 372 1906 [LHE
Cigarenes 058 058 - LM 1.50 0.E] - 2.76 .70 008

'Prevalence estimates penerated using mived-effects regresiion models adjusied for npe and gender
i cver, past year and current iwbeeoy e as dependent variable sl academic st (rogress va.
failure) as independent variable. "Ratio represents the ratio of prevalence among those whe failed
prevalence among those wha progreed

*: Sumistically significant difference. Lovel of simisical significance set ai p-valug=0,08,

example, they reported greater intentions and suscep-
tibility to use tobacco and had less knowledge about
harmful effects of tobacco.

Conclusion and recommendations: Academic failure
in government schools is associated with tobacco use
among youth from low socioeconomic background
in this study. Further research is needed to identify ef-
fective tobacco control strategies and youth develop-
ment interventions in this setting.

PC-95281-05 Smoking cessation: whose
responsibility is it?
T Fraser. International Union Against Tuberculosis and Lung

Disease, Glenorchy, Otago, New Zealand.
Fax: (+64) 3 442 9237. e-mail: tfraser@theunion.org

Aim: To increase awareness among administrators in
national and local health agencies, and health profes-
sionals of their combined responsibility to increase
quit attempts and subsequent long term quitting rates
among the general population, and patients accessing
healthcare services.

Method: A brief review of current international
models of public health quit programmes integrated
with smoking cessation support systems within a
range of health services has been conducted. Exam-
ples of best practice models will be presented and dis-
cussed. Public health programmes have largely in-
cluded all aspects of tobacco control except smoking
cessation, addiction services have included alcohol
and other drugs but not tobacco, and clinicians have
believed that smoking cessation is not their responsi-
bility. More recently health professionals have been
identified as those who should be responsible for pro-
viding cessation support, and most developed coun-
tries are currently moving towards integrating the
provision of routine cessation support within health
services. However, smoking cessation support is still
very often provided in isolation, and dependent more
on the individual commitment of health profession-
als, rather than a mandatory requirement to provide
routine support. Effectively integrating smoking ces-
sation support into existing health systems, and in-
corporating into public health quit programmes will
be discussed. Low- and middle-income countries are
currently grappling with implementing smokefree
health facilities including the identification of patients
who smoke, provision of brief advice to quit smoking,
and the provision of cessation support. They need
models from developed countries to translate for im-
plementation in their countries.

Result: Public health experts and clinicians need to
collaborate to ensure high level government support,
and the integration of public health quit programmes
and clinical services.
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PC-95485-05 Smoke-free Chandigarh:
a case study

H Goswami.!2 'Burning Brain Society, Chandigarh, 2Tobacco
Free World Foundation, Chandigarh, India.
Fax: (+91) 1725165555. e-mail: hemantgoswami@gmail.com

Background: India was one of the first signatories of
FCTC and even the Indian tobacco control legislation
was passed in 2003 before the FCTC process was even
completed. Despite being one of the earliest signatory
and the legislation, none of the states in India had en-
forced the law till 2006 when innovative approach re-
sulted in complete compliance of the law and produced
Chandigarh as the first smoke-free State in India.
Methods: The smoke-free Chandigarh process was
assessed through various documents, correspondence,
legal papers, pictures and media reports. It was found
that innovative and new methods were tested to facil-
itate smoke-free campaign. Besides the regular educa-
tional activities to generate public support; the power
of independent judiciary, other legislations like Right
to Information Act, legal innovation, help from the
media, etc. were used to achieve success. Compliance
to the provisions of FCTC was also assessed.
Results: Innovation in strategic war against tobacco
resulted in Smoke-Free Chandigarh. The compliance
with smoke-free legislation and the provisions of
FCTC reached over 85 percent within six months of
the initiative. Nearly 1800 warning boards as pre-
scribed under the Indian tobacco law were installed
within six months and hundred percent hotels and
educational institutes became smoke free.
Conclusions: Innovative use of laws and judicious
mix of various form of activism can bring out good
results and compliance to FCTC. Even the civil soci-
ety can bring in a change and built momentum, inde-
pendent of the government. The results depend on a
strategic combination of various activities.

PC-95526-05 Monitoring of second-hand
smoke exposure in public places in
Ahmedabad, India

B Modi, P Dave. State Tobacco Control Cell, Government of
Guijarat, Gandhinagar, Gujarat, India. Fax: (+91) 7923253559.
e-mail: bhavmod@yahoo.com

Background: India is the second most populous
country in the world and has a prevalence of tobacco
use that has been reported to 57% in men. Despite
comprehensive Tobacco Control Act (COTPA) 2003,
violations are rampant. Between June 23 and July 1,
2008 air nicotine monitoring was conducted in in-
door places in Ahmedabad, India to get a baseline
characterization of SHS exposure in public work-
places, which will be used to promote clean indoor
air policies and programs and monitor and evaluate
the progress of ongoing and future smoke-free initia-
tives in Gujarat, India.

Methodology: Study design—a cross sectional expo-
sure survey. Secondhand smoke was estimated by
passive sampling of vapor-phase nicotine using a fil-
ter badge treated with sodium bisulfate. The follow-
ing types of buildings were visited: hospitals, colleges,
government offices, restaurants, and entertainment
venues by convenience sampling. Within each build-
ing, monitors were placed in areas which people fre-
quently occupy for 7 days. Of the 132 air monitors
received, results from 105 monitors from 36 build-
ings are reported here after excluding blanks, dupli-
cates, erroneous, and ripped (# = 3) monitors.
Result: In hospitals, government buildings, restau-
rants, and entertainment venues, all monitors re-
corded detectable levels of air nicotine. In colleges, 8
out of 18 monitors (44 %) recorded detectable levels
of air nicotine. The highest median levels of air nico-
tine were found in entertainment venues (0.63 pg/m3),
followed by restaurants (0.13 pg/m3). Measurable
levels of air nicotine were found in government build-
ings and hospitals.

Conclusion and Recommendations: Detectable lev-
els of nicotine were found in all venues monitored in
Ahmedabad. There is no safe level of exposure to
SHS. Complete prohibition of smoking in all indoor
environments and effective implementation of the
same is the only intervention which can effectively
protect people from the harm of SHS.

PC-95635-05 Factors related to awareness of
tobacco advertising and promotion among
adults in six cities in China

Y Yang, X Wu. China CDC, Beijing, China.
Fax: (+861) 83134706. e-mail: yangyan8288@hotmail.com

Objective: To examine levels of awareness of tobacco
advertising and promotion among smokers and non-
smokers and to examine factors associated with
smokers’ reported awareness of tobacco advertising
and promotion in six cities in China.

Methods: Data from Wave 1 of the International To-
bacco Control (ITC) China Survey (April-August
2006) were analyzed. The ITC China Survey employed
a multistage sampling design in Beijing, Shenyang,
Shanghai, Changsha, Guangzhou, and Yinchuan. Face
to face interviews were conducted with a total of
4763 smokers and 1259 non-smokers. Multivariate
logistic regression models were used to identify fac-
tors associated with awareness of tobacco advertis-
ing and promotion.

Results: Overall 40.3% smokers and 25.3% non-
smokers reported noticing things that were designed
to encourage smoking in the last 6 months. Television
(34.5%) and billboards (33.4%) were the most com-
monly channels that smokers noticed tobacco adver-
tisements. The most commonly reported tobacco
promotional activities was free gifts or special dis-
count offers on other products when buying ciga-
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rettes (22.5%). About half of the smokers held the
positive attitude to the tobacco companies and their
promotional activities. Compared to smokers in Bei-
jing, smokers in Changsha were more likely to notice
advertisements (P < 0.001) and sponsorships (P <
0.001).

Conclusion: A significant proportion of smokers and
non-smokers in the six cities reported noticing the to-
bacco advertising in the last 6 months. The disturb-
ingly high levels of reported exposure to Television,
newspapers and other channels that have been
banned of tobacco advertising demonstrate an inef-
fective enforcement of existing laws and regulations
in these cities.

TUBERCULOSIS: BASIC SCIENCES

PC-94089-05 Dissecting bactericidal and
sterilising activities of rifampin, isoniazid and
pyrazinamide

J Grosset, D Almeida, | Rosenthal, E Nuermberger. Johns

Hopkins University—School of Medicine, Baltimore, Maryland,
USA. Fax: (+1) 410 614 8173. e-mail: jgrosse4@jhmi.edu

Background: Rifampin (R) and pyrazinamide (Z)
are the key drugs for short-course chemotherapy be-
cause they kill persisters much more rapidly than iso-
niazid (H). On the other hand, H is the bactericidal
drug of excellence because of its potent early bacteri-
cidal activity (EBA). Although the RHZ combination
is the backbone of treatment for TB in humans, RZ is
much more active than RHZ in mice, suggesting an-
tagonism between H and RZ. The aim of the present
study is to dissect the relations between H, R and Z.
Materials and methods: Balb/C mice, female, 6-wk
old, aerosol infected with Mtb H37Rv. R, 10 mg/kg;
7,150 mg/kg; H, twofold doses ranging from 1.56 to
50 mg/kg. All drugs are given by gavage 5 days a
week. Cultures onto selective 7H11 agar.
1st experiment: mice (7 = 450) infected with 4.54 =
0.10 log10 CFU of Mtb and treated 2 wk later
(log10 lung CFU count, 7.89 * 0.25) for 8 wk with
H at twofold doses ranging from 1.56 to 50 mg/kg
either alone or in combination with RZ.
2nd experiment: mice (7 = 215) infected with 3.90 =
0.11 log10 and treated 2 wk later (log10lung CFU
counts, 7.08 = 0.16) for 8 wk with R alone, Z
alone, RZ, and H at 3.13, 12.5, and 50 mg/kg ei-
ther alone or combined with R or Z.
Results: H exhibited dose-dependent activity over
the range 1.56 to 12.5 mg/kg with lesser benefit be-
yond. After 2 weeks of treatment, the log10 reduc-
tion in CFU counts is about 1.0, 0.2, 0.6, 0.9, and 0.3
with 12.5 mg/kg H, R alone, RZ, RH, and ZH, re-
spectively, while CFU counts increased by 0.6 log10
with Z alone. In the following weeks, activity de-
creased for H and increased for R, RH, and RZ.

Conclusion: H alone has a dose dependent activity,
and in combination with RZ has a dose-dependent
antagonism. H and R have additive effect but not H
and Z.

PC-94298-05 7H9 broth is an ideal
tuberculosis culture medium for resource-
limited countries

M K Kaswa,'2 S C Larsen,' A Clobridge," A Somoskovi,’
M Salfinger.! "Wadsworth Center, New York State
Department of Health, Albany, New York, USA; 2National

Tuberculosis Program/DRC, Kinshasa, Democratic Republic of
Congo. Fax: (+32) 32476257. e-mail: meckkay2002@yahoo.fr

Growth detection of M. tuberculosis is still indispens-
able since culture is more sensitive than microscopy
and conventional drug susceptibility tests require via-
ble organisms. The introduction and routine applica-
tion of commercially available broth-based culture
systems might not be applicable or affordable for lab-
oratories in resource-limited countries. Therefore, a
prospective study was organized to evaluate the per-
formance of the inexpensive, home made 7H9 broth
for the recovery rate and time to detection of M. tu-
berculosis and to compare the results with those of
the MGIT 960, BACTEC 460TB and Lowenstein-
Jensen (LJ) media. The 7H9 tubes were weekly cen-
trifuged, an aliquot stained, and considered positive
when cord formation was detected. A total of 106
M. tuberculosis isolates were recovered from 136 clin-
ical specimens from known TB patients. The rates of
recovery of M. tuberculosis were 99% with 7H9,
85.6% with both the MGIT 960 and the BACTEC
460TB, and 70.5% with the L]. The mean time to
detection of M. tuberculosis in smear-positive speci-
mens was 8.8 (4-18) days for 7H9, 9.4 (2-24) for
MGIT 960, 8.3 (2-19) for BACTEC 460TB, and 21.3
(14-35) for L], and in smear-negative specimens, it
was 14.0 (4-42) days for 7H9, 14.2 (6-18) for MGIT
960, 16.3 (2-53) for BACTEC 460TB, and 26.0 (14—
35) for LJ. In conclusion, the 7H9 broth can be con-
sidered a viable alternative to shorten the TAT for
growth detection while increasing the yield of M. fu-
berculosis compared to L], BACTEC 460, and MGIT
960 in resource-limited countries.

PC-94380-05 Second-line drug susceptibility
testing of Mycobacterium tuberculosis

N Morcillo,! B Imperiale,’2 B Di Giulio.3 'Dr Cetrangolo
Hospital, Florida, Buenos Aires, 2National Council of Scientific
and Technological Research, Buenos Aires, 3P. V. de Cordero
Hospital, San Fernando, Buenos Aires, Argentina.

Fax: (+54) 4721 9153. e-mail: nora_morcillo@yahoo.com.ar

The accurate treatment of tuberculosis (TB) cases due
to multidrug-resistant and extensively drug-resistant
Mpycobacterium tuberculosis emphasizes the necessity
of new tools for rapid detection of these strains in
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clinical laboratories. Minimal inhibitory concentra-
tions (MICs) by MGIT960 and the colorimetric mi-
croplate method using MTT (M-MTT) were deter-
mined for the following drugs (pg/ml): amikacin
(AMK): 2.0, 4.0, 8.0; kanamycin (KM), capreomycin
(CPM), ethionamide (ETH): 2.5, 5.0, 10.0; cycloser-
ine (CS): 15.0; ofloxacin (OFX) and linezolide (LZ):
0.5, 1.0, 2.0; and moxifloxacin (MOX) 0.25, 0.5, 1.0.
MICs were performed on 94 clinical isolates. The
proportion method on Middlebrook 7H11 (PM) was
used as gold standard. Inoculated MGITs were incu-
bated in the instrument for no longer than 21 days. A
strain was considered resistant if a positive signal
flagged from the drug-containing tube within 5 days
of the positive control tube. Microplates of the
M-MTT were incubated for an average of 8 days. Sta-
tistical methods were applied to define drug-resistant
strains on the basis of the comparison between re-
sults obtained by MGIT960 and M-MTT (average
8.0 days) to the PM. The following critical concen-
trations were identified (wg/ml): AMK: 4.0; CPM,
ETH and KM: 5.0; CS: 30.0; LZ: 1.0; MOX: 0.5;
OFX: 2.0. Accuracy of MGIT960 and M-MTT was
100% for AMK, CPM, OFX, MOX and LZ.

PC-94716-05 Rapid low-cost identification of
M. tuberculosis complex using the resazurin
microplate assay

D Affolabi,” N Sanoussi,’ M Odoun,’ A Martin,?

J C Palomino,2 L Kestens,2 S Anagonou,? F Portaels.3
Laboratoire de Reference des Mycobacteries, Cotonou,
Bermuda; 2Institute of Tropical Medicine, Antwerp, Belgium;
3Medecins Sans Frontieres, Paris, France.

Fax: (+229) 21 33 70 57. e-mail: affolabi_dissou@yahoo.fr

A rapid test for the differentiation of Mycobacterium
tuberculosis complex from non-tuberculous myco-
bacteria (NTM) was developed using P-nitro-benzoic
acid (PNB) as inhibitor and the resazurin microplate
assay (REMA) for detection of growth. One hundred
and fifty-one M. tuberculosis strains and 36 NTM
were evaluated. Using a cut-off of 250 wg/ml of PNB,
all M. tuberculosis strains were correctly differenti-
ated from NTM; only two NTM strains failed to be
correctly identified with this procedure. The time to
obtain results was 8 days compared to 28 days ore
more with the conventional method. The use of REMA
and PNB represent a rapid and inexpensive proce-
dure that could be used in laboratories in low-income
settings for the rapid differentiation between M. tuber-
culosis complex and NTM.

PC-94740-05 Molecular versus classic methods
for diagnosing fluoroquinolone resistance in
M. tuberculosis

A Aubry, .23 W Sougakoff,1.23 J Robert, 23

C Truffot-Pernot,"2 V Jarlier,".23 N Veziris.23 'National
Reference Center for Mycobacteria, Paris, 2UPMC Universite
Paris 06, EA 1541, Paris, 3AP-HP, Hopital Pitie-Salpetriere,
Laboratoire de Bacteriologie-Hygiene, Paris, France.

Fax: (+33) 145 82 75 77. e-mail: alexandra.aubry@upmc.fr

Rationale: Fluoroquinolones (FQ) are now widely
used to treat multidrug-resistant tuberculosis (i.e.,
MDR-TB, resistance to isoniazid and rifampin). As a
consequence, resistance to FQ linked to mutations in
DNA gyrase (GyrA2GyrB2) emerged leading to ex-
tensively drug-resistant TB (XDR-TB, i.e., MDR
strains resistant to FQ and amikacin or kanamycin or
capreomycin).

Objectives: To evaluate the interest of gyrA and gyrB
sequencing for rapid diagnosis of FQ resistance in
M. tuberculosis and to assess the contribution of the
biochemical study of the impact of mutations in gyrA
or gyrB on FQ M. tuberculosis DNA gyrase affinity.
Methods: Comparison of gyrA and/or gyrB sequences
performed routinely on suspected MDR strains re-
ceived from 2004 to 2008 at the French National
Reference laboratory versus susceptibility to FQ of
whole bacteria and purified DNA gyrases.

Results: Among 567 strains, including 41% MDR
strains with 9 XDR, gyrA sequencing was performed
for 567 and gyrB sequencing for 275. 44 strains car-
ried mutations in gyrA and 12 in gyrB. Among strains
carrying a mutation in gyrA and/or gyrB for which
susceptibility to FQ was available, 20 were suscepti-
ble (mainly harbouring silent polymorphisms) and
29 were resistant to FQ. 14% of strains resistant to
FQ carried a single mutation in gyrB. The biochemi-
cal analysis of the FQ-DNA gyrase interactions for
the mutant gyrases revealed that some of the muta-
tions are not involved in FQ resistance, while others
are implicated in hypersusceptibility to FQ.
Conclusion: We demonstrated that 1) it is necessary
to sequence both gyrA and gyrB to investigate FQ
susceptibility in M. tuberculosis, 2) resistance to FQ
cannot be systematically inferred from presence of
mutations in gyrA and/or gyrB, 3) the molecular ap-
proach is complementary to but not yet able to re-
place the standard susceptibility testing on solid me-
dia and 4) biochemical analysis is essential to improve
our molecular comprehension of the mechanisms of
resistance to FQ.
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PC-94746-05 Evaluation of the nitrate
reductase assay for detection of MDR-

and XDR-TB

S Rosales, 23 L Pineda-Garcia,” N Andino, 4

N Almendarez,4 H Membreno,* S E Hoffner.3
Departamento de Microbiologia, Universidad Nacional
Autonoma de Honduras, Tegucigalpa, Honduras; 2Division of
International Health, Department of Public Health Sciences;
Karolinska Institutet, Stockholm, 3Department of Bacteriology,
Swedish Institutet for Infectious Disease Control, Solna,
Sweden; 4Laboratorio Nacional de Referencia de Tuberculosis,
Secretaria de Salud, Tegucigalpa, Honduras.

Fax: (+46) 8 301797. e-mail: fabymqgc@yahoo.com

Aim: To evaluate the Nitrate Reductase Assay (NRA)
for detection of multidrug-resistant (MDR) and ex-
tensively drug-resistant (XDR) Mycobacterium tuber-
culosis strains.

Background: The NRA is a rapid and low-cost drug
susceptibility test for M. tuberculosis based on its
ability to reduced nitrate to nitrite. The NRA uses the
detection of nitrite as growth indicator that can be vi-
sually detected by a colour change after adding chem-
ical reagents usually available in any TB laboratory.
Methods: In this study, NRA was compared to
BACTEC 460 for the detection of resistance against
isoniazid (INH), rifampicin (RIF), ofloxacin (OFX)
and kanamycin (KAN). Selected M. tuberculosis clin-
ical isolates (190) from the Honduran National Ref-
erence Laboratory and the Swedish Institute for in-
fectious Disease Control were used in this evaluation.
Thirty-nine were MDR-TB strains and twenty-one
were XDR-TB isolates.

Results: The majority of the NRA results (79%) were
available at day 10 after inoculation. An excellent
agreement was seen for the first-line drugs (see at-
tached table). In contrast, we observed a lower sensi-
tivity to detect OFX and KAN resistance. The specific-
ity was high, between 96% and 100% for these drugs.
Of the 39 MDR strains, 32 (82%) were correctly
identified by NRA. For the XDR-TB isolates, NRA
detected 10 out of 21 (48 %) mainly due to false KAN-
susceptible strains.

Conclusions: NRA is a reliable option for detection
of MDR-TB, especially suited for low and middle-
income countries. Our study shows that it is a prom-
ising diagnostic tool for detection of resistance also
to second-line drugs. Further studies are needed to
improve NRA sensitivity, especially for kanamycin.

Table Performance of the NRA compared with BACTEC
460 for detection of resistance to first and second line TB
drugs

INH RIF OFX KAN
Concentration (pg/ml) 0.2 40 2 30
n 190 190 149 86
Sensitivity (%) 98 95 86 56

Specificity (%) 100 100 98 100

PC-95159-05 Preliminary results of the
Namibian National TB drug resistance survey

F Mavhunga,' N Forster,! E Shihepo,'! R Indongo,’

E Shipiki,2 S Sawadogo,23 P Dhliwayo,* A Zezai.* '"Ministry
of Health and Social Services, Windhoek, 2Namibia Institute
of Pathology, Windhoek, 3Centers for Disease Control,
Namibia, Windhoek, 4KNCV Tuberculosis Foundation,
Windhoek, Namibia. Fax: (+061) 252740.

e-mail: mavhunga@hotmail.com

Background: Tuberculosis (TB) is major public health
problem for Namibia, compounded by HIV/AIDS.
The country faces challenges of drug-resistant TB, in-
cluding extensively drug-resistant TB (XDR-TB). Na-
mibia embarked on its first national TB drug resistance
(TB-DR) survey from May 2008. Patient enrollment
ended in December 2008 and data collection ended
in March 2009. Data analysis will be concluded by
end of April 2009. We present here a summary of the
preliminary findings.

Objectives: To establish the prevalence of TB-DR in
sputum smear-positive (SSP) pulmonary TB (PTB)
patients. It also aims to investigate the association be-
tween HIV and TB-DR.

Design and analysis: This is a prospective study. All
hospitals in Namibia were included. All TB suspects
had a survey form completed and sputum samples
collected from 1 May 2008 to 31st December 2008.
Specimens found to be SSP were included in the sur-
vey and had TB culture and drug sensitivity testing
(C/DST) and an HIV test performed on the sputum.
Smear negative patients were not included. Double
data entry was performed in Epidata version 3.1 and
analysed in Epidata Analysis V.2.0.3.1209.

Results: 1702 patients were enrolled onto the study.
Of these 786 (46%) were HIV positive. 1204 (71%)
had never been treated for TB, 415 (24%) were pre-
viously treated and 83 (5%) had no recorded prior
treatment status. Mycobacterium tuberculosis (M.tb)
was isolated in 1024 (85%) new cases and 291 (70%)
previously treated cases. 39 (3.8%) new cases and 48
(17%) previously treated cases had MDR-TB. No
cases of XDR were found. There was no significant as-
sociation between MDR-TB and HIV (Odds Ratio =
0.49, 95%CI: 0.24-0.99).

Conclusions and recommendations: TB-DR among
new SSP PTB patients is still low in Namibia, but re-
sistance among those previously treated is high. This
justifies the current practice of performing TB C/DST
for re-treatment cases. These results are only applica-
ble to the SSP PTB patients.
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PC-95213-05 Systematic approach to establish
cut-off for classification of rpoB mutants using
molecular beacons

D | Gomez,' S P Fisher-Hoch," A S Bordt,” T N Quitugua,?

J Robledo,? N Correa,3 J B Mccormick,’ B | Restrepo.!
1School of Public Health, UT Health Science Ctr Houston,
Brownsville, TX, 2Department of Microbiology and
Immunology, UT Health Science Ctr San Antonio, San Antonio,
Texas, USA, 3Bacteriology and Mycobacteriology Unit,
Corporacién para Investigaciones Bioldgicas, Medellin,
Antioquia, Colombia. Fax: (+1) 956-882-5152.

e-mail: Diana.Gomez.1@uth.tmc.edu

Background: Multidrug-resistant TB (MDR-TB) is a
frequent cause of treatment failure, with detection
based on culture methods taking =2 weeks. Rifampi-
cin (RIF) resistance is a hallmark of MDR-TB, and
detection of mutations in the rpoB gene of Mycobacte-
rium tuberculosis using molecular beacon (MB) probes
with real-time quantitative PCR (qPCR) is a novel
approach that takes approximately 2 days. How-
ever, qPCR classification of strains with mixed RIF-
susceptible (RIF-S) and RIF-resistant (RIF-R) bacteria
is operator-dependent. The aim of this study was to
develop an objective method to define rpoB mutants
using qPCR with MBs.

Methods: DNAs from 107 M. tuberculosis clinical
isolates with known sensitivity to RIF by culture-
based methods were obtained from Texas and Co-
lombia. M. tuberculosis CDC1551 was used as refer-
ence RIF-S strain. Mutations within the 81bp hot-spot
region of rpoB were established by qPCR with five
MBs spanning this region. Visual and mathematical
approaches were used to establish whether the Ct of
the experimental strain was significantly higher (mu-
tant) compared to the reference strain. gPCR perfor-
mance was compared to either RIF-R based on cul-
ture methods, or mutant detection based on DNA
sequence.

Results: Visual classification of MB qPCR had 100%
sensitivity and 94.6% specificity versus culture meth-
ods, and 98% sensitivity and 100% specificity ver-
sus mutant detection by DNA sequence. Receiver-
operator curves (ROC) identified Ct cut-off values
for each MB, with 94% sensitivity and 97% specific-
ity versus culture, and 96% sensitivity and 100%
specificity versus DNA sequence.

Conclusions: Classification of RIF-R based on visual
and mathematical approaches had a similar and ex-
cellent performance for strains from two distant geo-
graphical regions. The mathematical approach is su-
perior given the ease for implementation in any
laboratory using an excel template to eliminate reader
bias and conduct high-throughput analysis, particu-
larly for mixed RIF-R and RIF-S isolates.

PC-95315-05 Molecular detection of
rifampicin- and isoniazid-resistant
Mycobacterium tuberculosis isolates

A Ghariani, E Mehiri, Z Allagui, H Draoui, L Essalah,

N El Marzouk, L Slim-Saidi. A. Mami Hospital, Ariana,
Tunisia. Fax: (+216) 2 71 82 11 84. e-mail: leila.saidi@rns.tn

The aim of the study was to compare two molecular
methods, the Genotype MTBDR plus, Hain Life-
science, Nehren, Germany and a multiplex allele-
specific PCR assay (MAS-PCR) used to confirm resis-
tance to isoniazide and rifampicin and detect mutation
involved. The drug susceptibility of 48 clinical Myco-
bacterium tuberculosis isolates (25 multidrug-resistant
strains, 1 strain resistant only to rifampicin, 18 strains
resistant to isoniazid and 4 susceptible) is tested us-
ing proportion method and two molecular methods,
the Genotype MTBDR plus, Hain Lifescience, Nehren,
Germany and a multiplex allele-specific PCR assay
(MAS-PCR). The resistance to rifampicin is detected
in 24 cases (22 MDR) using the Genotype MTBDR
method and in 25 cases using MAS-PCR (23 MDR).
The 531 mutation is found to be the most frequent.
Among the 43 strains resistant to isoniazid, 38 cases
were detected using the Genotype method and 39 us-
ing MAS-PCR. As expected, the mutation in the co-
don 531 of katG gene is found to be the most frequent.
It is detected in 79% of cases by MTBDR method
and in 74, 4% by MAS-PCR. The mutation in inhA
regulatory region is involved in 20.9% cases using the
MAS-PCR and only in 4.6% cases using the MTBDR
method. 8 strains are found susceptible to both drugs
using the MTBDR method and 7 by MAS-PCR. The
correlation between the molecular method is 96%
and 97% in detecting rifampicin and isoniazid resis-
tance, respectively. Comparing to the gold standard
proportion method, the correlation is 90.1% with
Genotype method in detecting resistance to rifampi-
cin and isoniazid drugs, and 93.2% with MAS-PCR
method. MAS-PCR seems to be more sensitive than
Genotype MTBDR method, essentially in detecting
mutations in the inhA gene. The molecular methods
offer a rapid detection of resistant strains and improve
management of MDR tuberculosis. Whereas, they are
less sensitive than the proportion method, which re-
mains the gold standard.
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PC-95490-05 Sputum vital stain microscopy
to predict sputum culture results and
infectiousness

M A Bravard,'23 ) M Sherman,'2 L J Martin,24

L Grandjean,24 T Valencia,' R Montoya,' R H Gilman, 123
C A Evans..25 lLaboratorio de Investigacion y Desarrollo (LID),
Departamento de Microbiologia, Facultad de Ciencias,
Universidad Peruana Cayetano Heredia, Lima, 2Asociacion
Benefica Prisma, Lima, Peru; 3Johns Hopkins Bloomberg School
of Public Health, Baltimore, Maryland, USA; 4Wellcome Centre
for Clinical Tropical Medicine and Department of Infection and
Immunity, Imperial College London Hammersmith Hospital
Campus, London, UK; SIFHAD: Innovation For Health And
Development, Lima, Peru. Fax: (+1) 617 379 2697.

e-mail: marjorybravard@gmail.com

Background: Assessing whether patients remain an
infection risk requiring isolation after commencing
tuberculosis therapy is difficult because decisions are
based on culture results from sputum samples col-
lected many weeks previously. We therefore opti-
mized and validated fluorescein diacetate (FDA) vital
staining for predicting tuberculosis culture results.
Methods: A protocol was optimized to stain live but
not dead bacilli in decontaminated sputum samples
dried onto microscopy slides using fluorescein diace-
tate staining and standard fluorescence microscopy.
The reliability of fluorescein diacetate slide microscopy
in predicting quantitative culture results was com-
pared to that of auramine microscopy. Fluorescein
diacetate was assessed in two blinded experiments:
1) validation—combination dilutions of live and ster-
ilized, boiled sputum from untreated patients were
mixed in different proportions, and 2) evaluation—
sequential sputum samples from treated patients were
collected before and after 3, 6, and 9 days of first-line
tuberculosis treatment.

Results: Fluorescein diacetate slide microscopy took
40-60 minutes and required basic skills and only a
microscope. Quantitative culture took 3-6 weeks and
required a biosafety cabinet, centrifuge, vortex, incu-
bator and moderate laboratory expertise. In the valida-
tion experiments, FDA-microscopy accurately reflected
the proportion of live tuberculosis in each sample. In
the evaluation experiments, FDA-microscopy reliably
predicted quantitative culture results (#2 = 0.77). In
contrast, auramine microscopy did not reliably pre-
dict quantitative cultures (72 = 0.33 before treatment
and 72 = 0.26 during treatment).

Conclusions: As compared to weeks of information
lag when using quantitative cultures, fluorescein di-
acetate microscopy reliably predicts future cultures
results in minutes, allowing for a dynamic, real-time
approach to infection control.
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Figure Validation experiment (top): FDA and auramine mi-
croscopy in live/heat killed combinations of bacilli (shown: re-
sults from decontaminated 3+ bacilli). Evaluation experiment
(bottom): Correlation of FDA to CFU in sputum samples of pa-
tients before and after treatment.

PC-95416-05 Direct detection of tuberculosis
and related antibioic resistances in raw
sputum samples

S Barth, M Klein, G Luedke. Curetis AG, Holzgerlingen,
Germany. Fax: (+49) 703 149 195 19.

e-mail: gerd.luedke@curetis.com

Aim: Here we present feasibility and performance
studies for tuberculosis diagnostics, including sam-
ple preparation and assay development activities for
a range of mycobacteria and related antibiotic
resistances.

Methods: A one-tube lysis procedure was combined
with a silica membrane DNA purification. Multiplex
endpoint PCR was performed to specifically amplify
unique target regions for the detection of different
species of the Mycobacterium tuberculosis complex
and different MOTTs, as well as assays for antibiotic
resistance against rifampicin, isoniazid, aminoglyco-
sides, streptomycin and fluoroquinolones.

Results: The one-tube lysis procedure has been tested
with over 100 native sputum samples, showing excel-
lent liquefication performance even in cases where
very viscous sputa or sputa with high amounts of
solid particles were used. Inhibition tests showed that
the isolated DNA does not show any inhibitory effect
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on the subsequent PCR amplification. Assay evalua-
tion tests have been performed to determine the per-
formance of the multiplex assays with different sam-
ple types. In these blinded evaluation studies, 42 TB
DNA isolates of mostly MDR strains were used.
Analysis of these isolates showed that the analytical
performance of the multiplex assays exceeded the ex-
pected coverage of the panel. Additionally, 31 myco-
bacterial strain lysates were used to evaluate the per-
formance of the multiplex panel. All markers showed
a specificity of 100%. Coverage of the panel exceeded
the expected ranges. For the strain lysates more than
96% were correctly profiled for resistances. A third
evaluation study was performed with 46 sputum left-
overs. The sputum leftovers were treated with the
one-tube lysis protocol and analyzed with the multi-
plex panel. The sensitivity for smear-positive sputum
samples was above 80%. Resistance profiling was
correct for all strains, except for 3 strains classified
false positive for resistance against streptomycin.

PC-95540-05 Evaluation of molecular testing
of stool samples for pulmonary TB diagnosis
and drug susceptibility

P Sheen,' J Cordova,' F Arenas,' L Caviedes," V Kawai,?2
G Soto,2 D Williams,3 C A Evans.'24 'Microbiology
Department, Universidad Peruana Cayetano Heredia, Lima,
2Asociacion Benefica PRISMA, Lima, Peru; 3HRSA, BPHC,
Division National Hansen’s Disease Program, Baton Rouge,
Louisiana, USA; 4FHAD: Innovation For Heatlh And
Development, London, UK. Fax: (+511) 483-294.

e-mail: patricia.sheen@gmail.com

Background: Pulmonary tuberculosis diagnosis is
difficult when patients cannot produce sputum. Most
sputum is swallowed and tuberculosis DNA can sur-
vive intestinal transit, so we evaluated stool speci-
mens for detecting tuberculosis originating from the
lungs.

Methods: 159 paired stool and sputum samples were
collected from 89 patients with sputum culture-proven
pulmonary tuberculosis. 47 control stool samples
were collected from patients without tuberculosis
symptoms. The diagnostic accuracy of the polymerase
chain reaction (PCR) in stool was compared with
sputum testing by PCR and culture. A hemi-nested
IS6110-PCR was used for tuberculosis detection and
IS6110-PCR positive stool samples then had rifampi-
cin sensitivity-testing by heteroduplex-PCR.

Results: For newly diagnosed pulmonary tuberculo-
sis patients, stool IS6110-PCR had 86% sensitivity
and 100% specificity compared with sputum culture.
Stool PCR had similar sensitivity for HIV-positive
and HIV-negative patients. The agreement between
rifampicin susceptibility-testing by sputum culture
vs. stool heteroduplex-PCR was 98% for diagnostic
samples and 96% considering all samples. Stool
heteroduplex-PCR at the time of diagnosis correctly
predicted multidrug-resistant tuberculosis in 100% of

cases. Tuberculosis detection and drug susceptibility-
testing by stool PCR took 1-2 days compared with
an average of nine weeks for traditional culture-based
testing. Considering all 159 stool samples from pa-
tients, stool PCR was more sensitive for patients with
sputum microscopy-positive tuberculosis (P < 0.001)
and remained positive for most patients for more
than one week of treatment.

Conclusions: Stool PCR is a sensitive, specific, rapid
and relatively biosecure technique for the diagnosis
and drug-susceptibility testing of pulmonary tubercu-
losis and should be considered when sputum samples
are unavailable.
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Figure Evaluation of molecular testing of stool samples for
pulmonary TB diagnosis and drug susceptibility testing.

POSTER DISPLAY SESSIONS

TB CONTROL IN PRISONS AND OTHER
SPECIAL POPULATIONS

PS-94296-05 Improving information
technology in TB sputum microscopy
defaulter tracing

G Ojango. General Hospital, Kakamega, Kenya.
Fax: (+254) 056-30072. e-mail: ojangojango@yahoo.com

Objective: To assess the effect of using cell-phone
technology to trace pulmonary tuberculosis suspects
who ‘default’ at diagnostic level, to estimate the cost
of tracing a single patient on the same, and to estab-
lish whether involving patients volunteered friend in
the exercise would facilitate the tracing.

Design: Operational research carried out in period
of 6 months (July 2006 to December 2006).

Setting: The exercise was carried out in the Western
Province Referral Hospital, one of the leading spu-
tum AFB-microscopy centers in Kenya.

Methods and intervention: All patients suspected of
PTB were referred to the laboratory for sputum mi-
croscopy. The suspect’s cell phone numbers, spouses
plus patient volunteered friends were written on pa-
tients’ pathological request forms and retained with
first sputum in the laboratory. Any patient who took
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more than 48 h (2 days) before delivering the subse-
quent specimens or collecting the results of the first
sputum report were defined as defaulters for the pur-
pose of this research. Those patients were engaged
systematically starting with own cell phone number
before trying the rest.

Results: Six hundred and eighty two cases were seen

during the period of study, of which 180 subjects de-

faulted at the laboratory level (26.4%). The positiv-

ity rate in defaulter samples were 20 patients (11.1%),

patients traced by the use of cell phone were 162

(90%) the cost of tracing a single patient was ap-

proximate 0.64USD. The patients volunteered friends

traced 82 patients (48.3%).

Conclusions:

— Cell phone use is an effective means of tracing de-
faulters and case holding.

—The cost of using a cell phone is minimal compared
to the traditional methods of using public health
officers.

—The involvement of patient’s volunteered friends
has a great multiplier effect.

PS-94393-05 Prevalence of active pulmonary
tuberculosis among prisoners at Kamiti
Maximum Security Prison, Kenya

C N Okaru,' K M Bhatt," E O Amayo,’ A A Aywak,?2

H M Irimu.? "Department of Clinical Medicine and
Therapeutics, University of Nairobi, Nairobi, 2Department of
Diagnostic Imaging and Radiation Medicine, University of
Nairobi, Nairobi, 3Respiratory and Infectious Diseases
Department, Kenyatta National Hospital, Nairobi, Kenya.
Fax: (+25) 2713148. e-mail: krcosmas@yahoo.com

Background: Tuberculosis (TB) is one of the leading
causes of mortality in Kenyan prisons. No systematic
studies have been done to determine the prevalence
of TB in this population. This study set out to deter-
mine the prevalence of active pulmonary TB in the
largest prison in Kenya.

Methods: A survey involving all the 3650 inmates at
the Kamiti Maximum Security Prison was done be-
tween November 2007 and May 2008. Each block in
the prison was visited and enquiry made for prison-
ers with a cough for =2 weeks duration. Those with
a cough for =2 weeks were recruited into the study
after giving an informed consent. Their demographic
characteristics were recorded. Those with a produc-
tive cough submitted 3 sputum specimens for smear
microscopy. If microscopy was negative for Myco-
bacterium tuberculosis, sputum culture and chest ra-
diography were done. For those with dry cough, a
chest radiograph was done. Depending on the out-
come of these tests, the prisoners were either classi-
fied as having or not having active pulmonary tuber-
culosis by active case finding. The data for active
pulmonary TB by passive case finding was abstracted
from the TB notification summaries available at the

prison clinic. Statistical Package for the Social Sci-
ences version 14.0 was used for data analysis.
Results: By passive case finding, the prevalence of TB
was 1425/100000 population. Active case finding
strategy yielded an extra 931/100000 with active
pulmonary TB. The overall prevalence of active pul-
monary TB in this prison was 2356/100000. Only
age was found to have a statistically significant asso-
ciation with a prisoner’s TB status (P < 0.05).
Conclusion: The prevalence of active pulmonary TB
in this Kenyan prison was 7 times the national preva-
lence. Interventions to control TB in this prison are
therefore urgently needed. A larger study is also needed
to document the prevalence of TB in the whole prison
population in Kenya.

PS-94559-05 Adherence to self-administered
tuberculosis treatment in Homa Bay, Kenya

E Espie,’ F Nackers,' J Chakaya,2 A O Aloo,3 H Huerga,*

J Sitienei,3 F Varaine,* M Bonnet.! 'Epicentre, Paris, France;
2Centre for Respiratory Diseases Research, Kenya Medical
Research Institute, Nairobi, 3National Leprosy Tuberculosis
Program, Nairobi, Kenya; 4Medecins sans Frontieres, Paris,
France. Fax: (+33) 140215400.

e-mail: emmanuelle.espie@epicentre.msf.org

Background: Efficiency and feasibility of Directly
Observed Therapy (DOT) under routine program
conditions have often been questioned. In Homa Bay
(Kenya), self-administered therapy (SAT) was intro-
duced by Médecins sans Frontiéres as an alternative
to DOT. In addition to treatment outcomes, we as-
sessed patients” adherence to SAT and performance
of simple tools for monitoring adherence.

Methods: We conducted a cross-sectional survey
amongst new TB cases receiving 6 months of stan-
dard TB chemotherapy with fixed dose combination
under SAT, weekly drugs collection for first 2 months,
and monthly for the last 4 months. Adherence was
assessed at home with urine testing for Isoniazid
(INH), interviewer-administered questionnaire and
visual analogue scale (VAS). Agreement of adherence
between different tools was measured.

Results: In November 2008, out of 139 eligible pa-
tients 32 were excluded: 5 never started treatment,
8 defaulted, 4 were dead, 13 could not be located and
2 refused, resulting in 107 inclusions. Median age was
29 years, 56 % were female, 87% had pulmonary TB,
77% were HIV-positive (one third under antiretrovi-
ral). Median treatment duration at the date of the
survey was 96 days. Urine INH test was positive for
98% of the patients. Ninety-five patients (89%) re-
ported never having missed tablets during their treat-
ment. On the VAS, all patients rated their adherence
as least 80%. Amongst 77 patients who had a treat-
ment outcome at the time of analysis, 4 defaulted,
1 died and 71 were treatment success.

Conclusion: Preliminary results suggest adequate
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treatment adherence using SAT in Homa Bay. Given
the small sample size, an extension of this survey, us-
ing same methodology, will be conducted in May
2009. Combined results, including concordance be-
tween different monitoring tools, will be presented.

PS-94624-05 Implementing collaborative
TB-HIV activities in Cameroonian prisons

S Mbondi Mfondih,! J Noeske,' G Amougou Ello.2
1German Technical Cooperation (GTZ), Douala, 2Central Prison

of New Bell, Douala, Cameroon. Fax: (+237) 33.43.33.60.
e-mail: juergennoeske@yahoo.fr

Setting: Central and principal prisons in Cameroon.
Objective: To assess the implementation of collab-
orative TB-HIV activities in nine myor prisons in
Cameroon.

Design: Descriptive and retrospective study. Prison
registers, TB registers, HIV/AIDS registers, and activ-
ity reports in the target prisons for collaborative TB-
HIV activities were analysed for the year 2008.
Results: Since 2005, a comprehensive package of TB
and HIV/AIDS prevention and treatment comprising
peer education, systematic medical screening of new
inmates and provider initiated HIV counselling and
testing, CD4 count, ART, as well as active TB detec-
tion and treatment has been implemented in Camer-
oonian prisons, covering at the end of the year 2008
a target group of almost 11000 inmates or 40% of
the prison population. During 2008, >6000 new in-
mates were screened and about 7500 were tested for
HIV (mean prevalence 6.5%). 469 (>90%) of HIV-
seropositive inmates were put on prophylactic CTX.
For nearly 400 of the latter CD4 counts were per-
formed, and 70 inmates were put on ART. About 180
(1.6%) of inmates were put on anti-TB treatment
(country-wide estimated TB prevalence 0.18%). De-
spite the intervention, the crude mortality in the pris-
ons covered by the activities remained at 21.9 p.m. or
at least two times as high as in the comparable civil
society group.

Conclusions: Prison inmates in Cameroon constitute
a high risk population for TB and HIV infection and
disease. The implementation of comprehensive TB-
HIV prevention, care, and treatment services is fea-
sible. But mayor obstacles conditioning optimal
functioning of these services persist: extreme over-
populations and consequent crowding; lack of infra-
structures and equipment; a manifest lack of skilled
personnel; a yearly turnover of the prison population
of up to 70%; for not to mention the huge difficulties
related to the collection of complete and reliable data
for monitoring and evaluation.

PS-94696-05 Tuberculosis control in prisons
in Bangladesh

P CBarua,” M M Rahman,! N Islam," S Banu.2 'Directorate
General of Health Services, Dhaka, 2ICDDR,B; Lab Science
Dept., Dhaka, Bangladesh. Fax: (+88) 9884657.

e-mail: drmdmojib@gmail.com

Background and challenges: Bangladesh adopted
DOTS strategy in 1993 and achieved 85% treatment
success rate in 2003. But case detection was low. So
in DOTS expansion plan prisons/jails were included.
In Bangladesh there are 67 jails (11—central and
S6—district/sub-jails). The number of inmates resid-
ing in these prisons is nearly 3 times of the actual ca-
pacity 76 517 Vs 28 198 as on 01/03/2009. A survey
in Dhaka central jail revealed significantly higher TB
prevalence among the inmates. This paper is to high-
light the TB problem and TB services in prisons in
Bangladesh.

Response: Through a collaborative approach of NTP,
and its partner, TB case detection and treatment ser-
vices were introduced among the prisoners in 2005
after providing training, ensuring uninterrupted sup-
ply of drugs and other logistics. The TB services in
the jails were also linked to the general TB referral
network for proper diagnosis, treatment, and follow
up. Data were collected from NTP database and other
secondary sources.

Results and lesson learned: In 2005, TB services were
made available in 15 prisons, the number increased
to 44 by 2008. Of these 44 prisons, 20 reported di-
rectly to NTP and others reported jointly with nearby
DOTS centre. Analysis of data from these 20 prisons
reveals that during this period a total of 1705 cases
were registered; 70.6% NSP, and16% NSN. Out of
894 new smear-positive cases registered during 2005-
2007, 64% were successfully treated while 34% were
transferred out.

Conclusion and recommendation: By collaborative
approach TB control activities can effectively be im-
plemented in prisons. The referral linkage to evaluate
the transferred out patients needs to be strengthened.

PS-94719-05 Tuberculosis burden in Kinshasa
prison, DRC

N Nkiere,' M Kaswa,' G M Kabuya,! L Mbulula,’

G Bakaswa,? P Lubamba,2 A Ndongosieme,' J P Kabuayi.!
"National Tuberculosis Program/DRC, Kinshasa, 2Damian

Action, Kinshasa, Democratic Republic of Congo.
Fax: (+32) 32476257. e-mail: meckkay2002@yahoo.fr

Tuberculosis (TB) is considered worldwide as a ma-
jor cause of illness and death in prison. The peniten-
tiary center of Kinshasa is the largest prison in DRC.
It received prisoners and people in pre-trial coming
nationwide. Even collected, no TB data analysis have
been performed to assess the importance of the prob-
lem in DRC prisons. Organizational model of TB ser-
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vices is fully decentralized in DRC. Since 2004, Na-
tional Tuberculosis Program/DRC implemented the
DOTS programmes in this prison clinic. The study
objectives were to determine the magnitude and the
distribution of TB in this prison and to assess the
treatment outcomes in order to evaluate the DOTS
programmes and to identify problems compromising
its overall success. We did a retrospective review of
all records reported by the prison clinic to the provin-
cial TB coordination (CPLT) from 2004 through 2008.
From cases notification gathered, and the prison pop-
ulation per year, we did estimate the prevalence. From
TB registers, we performed a cohort analysis to eval-
uate the treatment outcomes. Among 21769 prison-
ers incarcerated during the five years, 416 TB cases
were notified to the CPLT. Of 416 cases, 14 (3%) are
female and 402 (97%) are male. The estimated prev-
alence of TB (all TB forms) is 1900 per 100000 pris-
oners. The 20-29 age group represents 39% of all TB
cases. According the cohort analysis, only 60% of
prisoners-patient have been evaluated. The cure rate
in Kinshasa penitentiary prison is 36%. More than
40% of patients are lost to follow-up. TB prevalence
in Kinshasa penitentiary center is over three times
higher than in the civilian population. This result does
illustrate the magnitude of the problem in prison. The
prisoners-patients are composed predominantly of
men aged 20-29 years. The low cure rate is corre-
lated to the high lost to follow up observed. An inte-
grated and linked civilian-prison TB services are fun-
damental to enabling prisoners released on treatment
to complete it.

PS-94993-05 Evaluation of bacteriological
response in tuberculosis treatment with four
drugs in different combinations

E E Ferreira-Guerrero,' L D Ferreyra-Reyes,' S Molina
Hernandez,'2 A Hernandez,3 B Chavez Mazari,?

S Canizales-Quintero," M L Garcia-Garcia.! 'Instituto
Nacional de Salud Publica, SSA, Mexico, D.F, 2Instituto
Nacional de Ciencias Medicas y Nutricion, Mexico, D.F,
3Instituto Nacional de Enfermedades Resiratorias, Mexico, D.F,
Mexico. e-mail: cielo2219@yahoo.com.mx

Setting: Treatment of tuberculosis requires 3 or 4
drugs. Segregated ministration of these drugs may de-
rive in the risk of discontinuation and resistance. The
WHO recommends innovating strategies to ensure
cure.

Objective: To assess the bacteriological response (ba-
cilli load) in two groups of patients with pulmonary
TB who are receiving treatment in different pharma-
cological presentation and measure treatment success
in Orizaba, Veracruz, Mexico, 2005-2007.

Method: From 2005 to 2007, all cases with pulmo-
nary tuberculosis aged over 15 were selected. Clinical
and bacteriological information were obtained (iden-
tification, isolation, drug-susceptibility tests). In com-

pliance with the Mexican norm, DOTS was adminis-
tered with primary drugs (H, R, Z, E) in two groups:
group 1 with combined HRZE combination and
group 2 with combined HRZ and E alone. A monthly
follow-up was performed to assess clinical and bacte-
riological evolution and completion of treatment.
Results: 115 patients were recruited. Group 1 in-
cluded 64 patients and Group 2, 51. Respectively
66% and 87% were diagnosed with bacilli loads +
and ++. In the first 3 months, respectively 95% and
90% of each group showed negative results, with
Group 1 showing faster negative results. Success of
treatment was the same for both groups, 82%, with
less default in Group 1. There was 29% and 37% re-
sistant in groups 1 and 2 respectively, and 62% were
cured with primary treatment.

Conclusions: The effect of single dose combination
therapy achieves favorable evolution in the control of
tuberculosis. Treatment was successful, better even
than the results reported by the National Control
Program; the same was found for patients with resis-
tance. Further studies to asses the efficacy, efficiency,
adverse events, relapses and risk of discontinuation
must be conducted.
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PS-95077-05 Factors associated with health
system delay for the diagnosis of pulmonary
tuberculosis in Brazil

A Machado, ' R Steffen,2 P Monteiro,2 D Chalfun,?

C Cyriaco,2 O Oxlade,® D Menzies,? A Trajman.! 'Gama
Filho University, Rio de Janeiro, RJ, 2RJ TB Scientific League, Rio
de Janeiro, RJ, Brazil; 3McGill University, Montreal, Quebec,
Canada. Fax: (+552) 25321661. e-mail: atrajman@gmail.com

Introduction: Tuberculosis (TB) diagnosis delay in-
creases disability, mortality and transmission of the
disease. Patients in developing countries are often di-
agnosed with severe, advanced disease. Delay in diag-
nosis of TB may be due to delay in seeking for medi-
cal help or to health-care system issues. The objective
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Table Time (days) to the diagnosis of pulmonary
tuberculosis since care-seeking by patients
Time (days)
Characteristics Median (IQR) P value*
Sex
Female (1 = 79) 34 (14-72) <0.001
Male (7 = 139) 17 (5-34)
Age
<35 (n = 99) 23 (10-45) 0.905
=35 (n = 119) 1 (7-49)
Schooling
None (7 = 29) 15 (4-45)
Primary (n = 103) 3 (12-48)
Unfinished High School (7 = 21) 1 (8-34) 0.062
Finished High School (n = 53) 5(11-49)
University (n = 12) 8 (0-47.5)
Household size
Living alone (n = 25) 29 (21-48)
24 (n = 143) 21 (8-51) 0.038
=5 (n = 50) 16.5 (1-35)
Household monthly income before
diagnosis (US$)*
<$55 (n = 40) 22 (13-44)
55-222 (n = 64) 23.5 (6-57) 0.906
220-444 (n = 49) 21 (6-48)
>444 (n = 65) 20 (9-42)
Formal work
No (7 = 105)
Yes (n = 83) 3 (10-48) 0.524
Missing/non-applicable (n = 30) 0 (7-41)
Co-morbidities
No (n = 146) 23.5 (10-48) 0.538
Yes (n = 72) 19.5 (7.5-43.5)
Cough
No (7 = 11) 13 (-28) 0.115
Yes (1 = 207) 22 (10-48)
Sputum
No (1 = 55) 26 (10-47) 0.749
Yes (1 = 163) 21 (8-49)
Hemoptysis
No (1= 152) 23 (11-47) 0.250
Yes (1 = 66) 17.5 (4-48)
Fever
No (1 = 52) 23 (10.5-44.5)  0.565
Yes (1 = 166) 20 (9-48)
Fatigue
No (1 = 48) 19.5 (4-35.5) 0.097
Yes (n = 170) 22.5 (11-52)
Weight loss
No (n = 34) 19.5 (4-34) 0.364
Yes (n = 18) 22.5 (10-48)
History of previous TB treatment
New case (n = 187) 23 (11-48) 0.093
Retreatment (7 = 31) 14 (1-37)
Type of first searched facility
Public Primary Care Unit
(n = 69) 19 (8-41)
Pharmacy (7 = 21) 29 (17-37)
Hospital (n = 84) 20 (6.5-48.5) 0.527
Private Clinic (1 = 41) 26 (10-62)
Others (7 = 2) 1(13-89)
DOTS in area of residence
No (1 = 94) 25 (11-58) 0.082
Yes (n = 124) 18.5 (7.5-40.5)
Time to reach healthcare unit
<80 min (1 = 112) 17.5 (7.5-39.5)  0.081
=80 min (n = 106) 4 (11-52)
Health Insurance
No (n = 184) 1(10-45.5) 0.828
Yes (n = 34) 27.5 (6=53)
Hospitalization
No (n = 189) 1(10-46) 0.620
Yes (n = 29) 1(8-51)

*From Kruskal-Wallis or Wilcoxon non-parametric tests, as appropriate.

tAt the time of interviews, US$1 = R$1.8.

IQR = interquartile range.

of the present study was to evaluate factors associ-
ated with health system delay in the diagnosis of TB.
Methods: We conducted a questionnaire-based sur-
vey among 218 patients with bacteriologically con-
firmed pulmonary TB in 21 health posts distributed
in 8 cities of Rio de Janeiro state (R]J), Brazil. Previ-
ously trained medical students interviewed patients
in the 2nd month of treatment who signed an in-
formed consent.

Results: Median delay was 21 (IQR = 8-47) days.
Female sex and living alone were significantly associ-
ated with longer delay (Table). Although not statisti-
cally significant, there was a trend for longer delays
in places where DOTS was not implemented, among
those with higher education and those who take lon-
ger time to reach the health-care unit from home.
Conversely, retreatment cases had a trend a shorter
time to diagnosis.

Conclusions: Overall health system delay for TB
diagnosis was high. Female health vulnerability, pre-
viously demonstrated in developing countries, was
confirmed. Since TB is more frequent among male
and the poor, doctors may fail to think promptly of
TB among women and highly educated subjects. This
adds to patients’ fear for stigma and denial, which
causes delay in help-seeking. Living alone has been
recognized as a risk factor for unfavorable outcomes,
and delayed diagnosis may explain more advanced
disease. DOTS seems to be effective in reducing this
delay. Other interventions are needed in order to re-
duce delay to TB diagnosis especially for women.

Support: FAPER], ICOHRTA AIDS/TB # 5§ U2R TW006883-02,
DC and PM have a grant by PIBIC/UGF/CNPq.

PS-95234-05 Comparison of periods before
and after directly observed treatment:
dispensary study for 12 years

S Arpaz,' S Keskin,' N Sezgin,' S Ozkara.2 'Nazilli
Tuberculosis Dispensary, Aydin, 2Ataturk Chest Diseases and

CSRE Hospital, Ankara, Turkey. Fax: (+903) 3552110.
e-mail: ozkaraseref@yahoo.com

Aim: Directly observed treatment (DOT) was initi-
ated in April 1st, 2000 in our dispensary. In this study
comparison of pre- and post DOT period TB control
activities are made.

Method: In 12 year period (1996-2007) TB treat-
ment initiated in 1165 patients in our dispensary:
pre-DOT 458, DOT period: 707. Smear-positive cases
were 190 and 308 respectively. Records of 32 trans-
ferred out cases (31 of them from pre-DOT period)
were not found. Only demographic data of them are
present. Statistics were made by # test and x? test.
Findings: 74 cases were found from contact investi-
gation. Median age was 40.7 years, females were
26.7%, new cases were 91%. Sputum smear was not
done only 4% of the pulmonary TB cases. In DOT
period 96% of the cases were given treatment with
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observation. DOT was given 40% by dispensary per-
sonnel, 27% by primary health care personnel, 11%
in different instutions and 22% by a family member.
Treatment duration was 9.1 months in pre-DOT and
6.9 months in post-DOT periods. Bacteriological
conversion time was 2.4 and 1.8 months in pre and
post-DOT periods (P = 0.000). Treatment success
was 94% and 95% in these two periods. Cure rates
among smear-positive pulmonary cases were 82%
and 91 %, respectively (P = 0.006). Defaulters were 2
and 1 cases in two periods, respectively. Death rates
were 4.2% and 3.4%; treatment failures were 1.1%
and 0.4% respectively. Follow-up periods were 63
and 31 months in these two periods and relapse rates
were 3.7% in pre-DOT and 0.8% in post-DOT pe-
riod (P > 0.002).

Conclusion: As a pioneering dispensary for DOT, we
had health personnel DOT more than 67%. When
compared with the pre-DOT period, in DOT period,
bacteriological conversion time and cure rates of
smear-positive cases were increased and in all cases
relapse rates decreased.

PS-95245-05 Tuberculosis in prisons:
epidemiological study in the State of Paraiba
from 2000 to 2005, Brazil

D Soares, N Formiga, R De Paula, R Maia. Paraiba State
Health Secretary. UNESCO/Ministry of Health, Brazil, Joao

Pessoa, PB, Brazil. Fax: (+55) 11 30822772.
e-mail: regiane@latos.com.br

Introduction: In the last years, tuberculosis (TB) has
been demanded direct and indirect alternatives for its
control. Lately, TB is considered of easy infectiousness
and transmissibility it has addressed major attention
to the prison population as much by existing a reso-
lution of Ministries of Health and Justice endorsing
The National Health Plan for Penitentiary System as
presenting major contamination probability in abso-
lute numbers of people from a positive acid-fast ba-
cilli (AFB) who can exceed the number of infected
among those prisoners began from this first case.
Objective: To evaluate the TB situation in the prison
system in the State of Paraiba.

Methods: By TB Notification Information System
(SINAN-TB) of Ministry of Health, it was notified
165 new TB cases with both gender and over 25 years
old into the prisons of Paraiba State. It was made
AFB-smear, X-ray and anti-HIV test and consequently,
treatment under Ministry of Health pattern (DOTS
strategy).

Results: From 2000 to 2005 it was detected 165 TB
cases with a variation of incidence rate from 593.7 to
1058.3 by 100000 inhabitants. Among men, 47.8%
from 25 to 34 years-old were compromised. From 57
anti-HIV tests done, 6 of them were positive and
from 154 AFB-smear, 99 were positive and 55 were
negative. It was demonstrated in the cohort study

rates 80.0% of cure, 19.4% of default and 0.6% of
failure.

Conclusion: A TB Control Program needs to be es-
tablished in the Paraiba State prison system. Aside
from noble care it is necessary to offer among prison-
ers and their families an effective control, avoiding
sequelae of disease.

PS-95309-05 TB in prisons: a remaining
challenge for a tertiary care hospital in

El Salvador

R Cedillos,” M Menjivar.2 'Infectious Diseases Hospital
Nacional Rosales, San Salvador, 2Epidemiology Unit Hospital

Nacional Rosales, San Salvador, El Salvador.
Fax: (+503) 2263 6386. e-mail: racedillos@gmail.com

Setting: El Salvador reported in 2006 13 cases of TB
per 100000 inhabitants in the general population.
For the same year the rate of TB in the prison popula-
tion was 66 per 100000 inhabitants. Hospital Nacio-
nal Rosales is the only tertiary care hospital in the
country and is entrusted with serving the largest
prison in the country.

Objectives: We were interested in assesing the demo-
graphic and clinical characteristics of TB cases diag-
nosed at the hospital, the presence of TB-HIV coin-
fection as well as access to diagnosis and treatment
for both conditions.

Method: The medical records of 10 cases of TB diag-
nosed at Hospital Nacional Rosales from the years
2003 to 2008 were reviewed.

Results: All 10 cases were male, 23 years old on aver-
age. 7 cases were Pulmonary TB, 2 Lymph node TB and
1 Pleural TB. 5 of the 7 cases of Pulmonary TB were
sputum positive. 5 cases were TB-HIV coinfected. On
average time from admission to treatment for TB was
16 days for all cases. In those with HIV, on average
the interval from diagnosis of HIV and qualification
for retroviral therapy and treatment was 88 days.
Conclusion: There is unacceptable delay in diagnosis
and treatment for TB in the prison population served
by our hospital, a tertiary care facility equipped with
tools for diagnosis of TB like any other in the coun-
try. This delay is without doubt contributing to the
high rate of TB in the prison population of El Salva-
dor. This review also points out to problems of early
access to retroviral therapy in the prison population.

PS-95594-05 Barriers of access to the
diagnosis of tuberculosis in prison units.

Joao Pessoa, Paraiba, Brazil

J Nogueira,’ D A F M Maximino,2 A C O Silva,’

JV S Trigueiro,2C CS Melo,2 S A Almeida.2 'Federal
University of Paraiba, Joao Pessoa, Paraiba, 2 Faculdade de
Enfermagem Nova Esperanca/Facene, Joao Pessoa, Paraiba,
Brazil. Fax: (+83) 32167248. e-mail: jal_nogueira@yahoo.com.br

Introduction: The national plan of health of the Bra-
zilian penitentiary system previews that the diagnostic



S92 Abstract presentations, Saturday, 5 December

and treatment of the tuberculosis be done by health
teams of the prison unit.

Objectives: It was aimed to verify under the view of
the prisoner the access to the diagnostic of tuberculo-
sis in the Prison Units of Jodo Pessoa, Paraiba, Brazil.
It is a descriptive research with quantitative approach
that used a questionnaire as instrument of collection
of data.

Methodology: The sample was constituted of 30
(thirty) prisoners with TB, hospitalized in units of
state reference of the Paraiba.

Results: The results show that by occasion of ap-
pearing of symptoms, 37% look for the ambulatory
of the prison unit from two to three times, 20% from
four to six times and 20% more than six times. About
the local of the first appointment, 70% were investi-
gated in unit of hospital reference and only 23%
evaluated by the team of health of the prison system;
44% of the cases informed that live with the diagnos-
tic of the disease from 1 to 2 years; 100% said that
the biggest difficulty for the diagnostic has been the
lack of access to the medical appointment inside the
carcerary institutions.

Conclusion: It was checked that the suspect cases
have not been investigated by the prison unit, causing
late diagnostic of the disease. It is imperative to beat
the organizational, logistic and political difficulties so
that the adequate execution of the official prescrip-
tion determined by the National Plan of Health be
done, assuring the access of the carcerary population
to the precocious diagnostic of the tuberculosis.

PS-95606-05 Integral strategy of tuberculosis
treatment of immigrant applicants to US

A Rascon Villanueva,' | Orozco Andrade,! R Narro Gil,!
M Aguilar,’ R Assael,2 L Todd.? 'Laboratorios Medicos
Especializados S de RL de CV, Ciudad Juarez, Chihuahua,
2Clinica Medica Internacional S de RL de CV, Ciudad Juarez,
Chihuahua, 3Servicios Medicos de la Frontera SA de CV,
Ciudad Juarez, Chihuahua, Mexico. Fax: (+656) 6165606.
e-mail: ana314@hotmail.com

Introduction: To guarantee the treatment of TB un-
der strict Directly Observed Therapy (DOT) to every
applicant with active TB diagnosis it is necessary they
stay at Juarez, Chihuahua, Mexico. We have opened
a treatment center with integrated attention to the
patients during their stay in the treatment center in
this city (DOTMANIA) we provide, stay, meals and
treatment free of cost.

Objective: To provide treatment and integrated at-
tention to the immigrant applicants to US diagnosed
with active TB.

Method: Between October 1, 2007 and December
31, 2008, 53 applicants were diagnosed with active
TB. 32 of them are on treatment in DOTMANIA,
diagnoses are done by CXRs, clinical assessment and
mycobacterial cultures and susceptibilities (in addi-

tion to smears). Patients are evaluated by an internist
physician to integrate their TB care with any other
medical problems they may present. Patients who are
treated at DOTMANIA are assigned a private room
with an air extractor system.

Results: The first 2 weeks of isolated treatment, is an
adjustment period which is very stressful for the pa-
tients, staff and other patients provide intensive sup-
port and they receive phone calls from relatives. After
the isolation period, patients are allowed to mix with
the general population and are more fully integrated.
Through out the treatment, there is a need to provide
emotional support. They are fully informed of their
progress by the physicians and nurses, to let them see
there is a positive end to their treatment and con-
finement. Our end of treatment success has been of
100%.

Conclusion: The integrated attention to the TB pa-
tients who live outside of their place of origin is an
extreme challenge. However, the strong support by
staff at all levels, other patients and family is crucial.
Patients and family need to be treated in a humanis-
tic, respectful and loving manner. The project success
is dependant on its holistic approach and the infor-
mation we give to our patients.

PS-95615-05 Tuberculosis active case finding
in two prisons, Guarulhos, Sao Paulo, Brazil.
Preliminary results

V M Galesi,' M J P Rujula,” R M C Abrahao,?

P A Nogueira.2 'S3o Paulo Health Secretary, Sdo Paulo, SP,

2Faculty of Public Health, University of Sao Paulo, Sao Paulo,
SP, Brazil. Fax: (+55) 30822772. e-mail: veragalesi@uol.com.br

Introduction: Sao Paulo State has an estimated pop-
ulation in prisons of 145401 prisoners. It has 146
prisons distributed in 248209. 42 km? of the state.
Two prisons are located in the municipality of Gua-
rulhos, metropolitan area of Sao Paulo and had about
2480 prisoners in February 2009.

Objective: To evaluate different tuberculosis strate-
gies of active case finding in three prisons in the mu-
nicipality of Guarulhos.

Method: A survey using a questionnaire by an inter-
view with trained staff and supervised collection of
sputum specimen of all prisoners at the moment of
23 visits done in the three prisons. Those specimen
samples were sent to three certified laboratories with
quality control for complete bacteriological examina-
tions. A radiological screening with a mobile car is
finished in one of the prisons.

Results: Were interviewed 2435 prisoners. Those
32.2% had cough and 15.3% referring symptoms for
two weeks and more. From 12.3% of those who had
cough for more than two weeks had also expectora-
tion. Laboratorial data of 2007 routine showed that
12.0% of prison population was examined by acid
fast bacilli (AFB) at prison system. The symptomatic
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respiratory prevalence in those prisons (15.3%) was
superior, therefore to the value found on routine of
146 units (12.0%), but the AFB positivity was 5.2%
on routine and 0.6 % on research, showing the active
case finding was broad. Were diagnosed 16 TB pa-
tients where 11 were discovered by culture only. My-
cobacteria other than tuberculosis (MOTT) were de-
tected in 5 prisoners. Culture added 68.7% for AFB.
Conclusions: Cultures are essential for active case
finding. There is the necessity to complete the re-
search to find out the better strategy, under technical
and operational point of view, for case finding at
prison system in the State of Sao Paulo regarding the
high number of prisons and distance between them.

MDR-TB TREATMENT

PS-94014-05 Treatment outcome of
pulmonary and extrapulmonary tuberculosis
patients in northwest Ethiopia

B Tessema,’.23 A Muche,* A Bekele,? D Reissig,> U Sack,2

F Emmrich.2 TInstitute of Medical Microbiology and
Epidemiology of Infections, University of Leipzig, Leipzig,
Saxony, 2Institute of Clinical Immunology and Transfusion
Medicine, Faculty of Medicine, University of Leipzig, Leipzig,
Saxony, Germany; 3Department of Medical Laboratory
Technology, College of Medicine and Health Sciences, University
of Gondar, Gondar, Amhara, 4Department of Anatomy, College
of Medicine and Health Sciences, University of Gondar,
Gondar, Amhara, Ethiopia; °Institute of Anatomy, Faculty of
Medicine, University of Leipzig, Leipzig, Saxony, Germany.

Fax: (+004) 3419715209. e-mail: bt1488@yahoo.com

Background: DOTS as a strategy was introduced to
the tuberculosis control programme at Gondar Uni-
versity Hospital in 2000. The World Health Organi-
zation (WHO) has proposed that treatment outcome
is an important indicator of tuberculosis control pro-
grams. Therefore, the aim of this study was to assess
treatment outcome of tuberculosis patients at Gon-
dar University Hospital.

Methods: A total of 4000 tuberculosis patients regis-
tered at Gondar University Teaching Hospital from
September 2003 to May 2008 were included in this
study. Treatment outcomes and tuberculosis types
were categorized according to the national tubercu-
losis and leprosy control program guideline.

Results: From the total of 4000 patients, 1133
(28.3%) were extrapulmonary, 2196 (54.9%) smear
negative and 671 (16.8%) were smear-positive pulmo-
nary tuberculosis cases. Of all patients, 1181 (29.5%)
were successfully treated, 730 (18.3%) defaulted, 403
(10.1%) died, 6 (0.2%) treatment failure and 1680
(42.0%) were transferred out. Males were more likely
to die or to default than females, and the elderly were
more likely to die than younger patients. The propor-
tion of death rate during the study period was steadily
decreased across the years from 146 (13.9%) to 27

(5.1%). However, default rate was increased across
the years from 97 (9.2%) to 228 (42.9%). Being fe-
male patient, age group 15-24 years, smear-positive
pulmonary tuberculosis and being urban resident
were associated with higher treatment success rate.
Conclusion: The unsatisfactory outcome of tubercu-
losis treatment at Gondar University Teaching Hospi-
tal highlights the necessity of strengthening DOTS
strategy and improving case holding to reduce treat-
ment interruption.

PS-94036-05 Resistencia primaria y secundaria
en El Salvador, 2007
J Garay Ramos. Ministerio de Salud, San Salvador,

El Salvador. Fax: (+503) 2205 1746.
e-mail: jgaray@mspas.gob.sv

Disefio/Metodos : Bajo protocolo establecido se ca-
pacité a los encargados de programa de todos los es-
tablecimientos de salud del Ministerio de Salud e In-
stituto Salvadorefio de Seguro Social para que de 1o.
de enero del 2007 al 31 de diciembre del mismo en-
viaran a su laboratorio de Referencia una muestra de
todos los pacientes diagnosticados con esputo positivo
ya fuesen nuevos o antes tratados para realizarles las
pruebas de sensibilidad y resistencia y todos los datos
fueron procesados en un Software adaptado para este
y avalado por la organizacién Panamericana de la
Salud de donde se obtuvieron todos los resultados.
Resultados : Se procesaron un total de 713 muestras
de las cuales 639 eran nunca antes tratadas y se ob-
tuvo una resistencia a la rifampicina e isoniacida de
0.0 (resistencia primaria); y 74 muestras de paciente
con antecedentes de tratamiento previo, obteniendo
una MDR de un sé6lo caso (1.4% resistencia se-
cundaria), obteniendo una resistencia general de am-
bas de 0.1.

Conclusion : La multidrogoresistrencia en El Salva-
dor no representa un problema de Salud Publica en
este momento, ya que (0 primaria y 1.4 secundaria)
muestran el impacto de aplicar un DOTS de calidad
en todo el pais; asi mismo el patron de monoresisten-
cias ha aumentado comparado con el estudio del
2001 por lo que el tratamiento adecuado para la po-
lifarmacoresistencia debera ser una prioridad para
evitar el aparecimiento de la MDR-TB a futuro.

PS-94098-05 Simple measures improve
success rates for tuberculosis treatment in
rural Cameroon

A Cambanis,'2 M Lybarfe.2 'Tropical Medicine Program,
PIH-UCI Family Medicine Residency, Whittier, California, USA,
2TB Unit, St. Elizabeth Hospital, Shisong, Northwest,
Cameroon. Fax: (+1) 6982541.

e-mail: alexiscambanis@yahoo.com

Background: Despite improving tuberculosis (TB)
control efforts, the goal treatment success rate of
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85% for new smear-positive cases remains elusive in
many parts of the world. In 2003, the Africa region
had a 76% success rate and 63% cure rate, compared
with 84.7% and 78% worldwide, respectively. St. Eliz-
abeth Hospital in rural Northwest Cameroon reported
a 53% success rate and 28% cure rate for 2004.
Intervention: Major changes were instituted at the
hospital in early 20035 in the handling of TB patients.
A single medical officer was placed in charge of the
TB Unit and coordinated inpatient and follow-up ac-
tivities. Patients were urged to remain in the ward for
the first month of intensive phase treatment, where
they were seen three times a week on rounds. During
this time, social rapport was established between the
physician and the patients, education about the diag-
nosis was reinforced, and outpatients at later stages
of treatment provided encouragement. At the time of
discharge, strict dates were assigned for follow-up,
and containers were given in advance for streamlined
processing of control sputum specimens. Modest funds
were applied to offset transport fees for those who
couldn’t afford them and to track non-compliant pa-
tients by cell phone.

Results: Over a two-year period, significant improve-
ments were noted in outcome measures, and by the end
of 2006 the treatment success rate rose to 79% and
cure rate to 78% (P < 0.001). Patients lost to follow-up
declined from 9.3% to 1.3%.1In 2007, a nurse trained
by the medical officer assumed responsibility for the
TB Program, and success rates remain high.
Conclusions: Addressing barriers to health care both
economic and social in areas with high burdens of
disease and poverty is paramount for effective TB
control. Alleviating transport costs, ensuring that ef-
ficient follow-up and testing is free, tracking compli-
ance, and destigmatizing illness can significantly im-
prove patient outcomes.

PS-94113-05 Efficiency of treatment of TB
patients with multidrug resistance

A Alisherov, A Toktogonova. National Center of
Phthisiology, Bishkek, Kyrgyzstan. Fax: (+99) 312 59 50 26.
e-mail: alish@theglobalfund.kg

In the Kyrgyz Republic, as well as in the whole
Central-Asian region, there was an intense TB epide-
miological situation. Our country takes the second
place on TB incidence rate among the countries of
Central Asia entering into CIS. A serious obstacle in
the problem decision of TB incidence is its social con-
ditionality; more than 90% of patients have no con-
stant source of income. Except the adverse social and
economic conditions, one of the main causes of pres-
ervation of the unstable period of TB spread in our
republic, as well as in other countries, is growth of
number of cases with drug-resistant tuberculosis. The
aim was to study efficiency of treatment of TB pa-

tients with multidrug resistance (MDR) in the Kyrgyz
Republic. Results of chemotherapy of 60 MDR-TB
patients are included in the analysis, enrolled in treat-
ment in IV quarter of 2005 and I-II quarters of 2006,
receiving therapy under the standardized scheme,
recommended by WHO, and have completed treat-
ment courses by duration of 18-24-30 months. Pres-
ence of MDR-TB has been confirmed by bacteriologi-
cal method at all patients. Treatment of patients of
the basic group was spent under the standardized
scheme: in injection treatment phase patients received
6 anti-TB drugs (Capreomycin, Ofloxacin, Prothion-
amide, Cycloserine, Pyrazinamide and PAS) within
6 months after sputum smear conversion; in con-
tinuation phase patients continued treatment within
18 months without Capreomycin. Efficiency of che-
motherapy with use of standardized treatment scheme
among patients was enough high. The treatment in-
terruption for the various reasons has made 26.7%.
The main reason of treatment interruption by pa-
tients was a social factor (left on earnings to another
country). At direct observance of chemotherapy regi-
men it is possible to achieve the termination of bacte-
rioexcretion at more number of patients (93.6%) and
favorable treatment outcomes at 58.3% of patients.

PS-94571-05 Outcomes of multidrug-resistant
TB patients on ambulatory treatment in Nepal,
2005-2006

P Malla," E Kanitz,2 M Akhtar,3 D Falzon,2 K Feldmann,4
C Gunneberg,2 F Mirzayev,2 M Zignol.2 'National TB
Programme, Kathmandu, Nepal; 2World Health Organization,
Geneva, Switzerland; 3World Health Organization,
Kathmandu, Nepal; 4Kuratorium Tuberkulose in der Welt,
Gauting, Germany. Fax: (+41) 227911589.

e-mail: falzond@who.int

Aim: End-of-treatment outcomes for multidrug-
resistant M. tuberculosis (resistance to at least isonia-
zid and rifampicin; MDR-TB) patients in Nepal.

Methods: Data on pulmonary MDR-TB patients en-
rolled on the Green Light Committee (GLC)-approved
National TB Programme between September 2005
and 18 October 2006 were studied. Standardized
regimen was used (8Z-Km-Ofx-Eto-Cs/12Z-Ofx-
Eto-Cs) for a maximum of 32 months. Culture was
done every 30 days in the intensive phase (first 8-
12 months) and 60 days thereafter. Management was
ambulatory and drugs for adverse effects were pro-
vided throughout treatment. Over one half (63%) of
patients were in centres in and around Kathmandu
and the rest in 8 centres in another four regions. Multi-
variable analysis was used to explain treatment suc-
cess as a function of age, sex, initial body weight,
previous treatment history, and region (term for in-
teraction between age <30 y and sex included).

Results: A total of 184 laboratory-confirmed MDR-
TB cases had outcomes reported. Most cases had
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failed a Category 2 first-line regimen (88%) or a Cat-
egory 1 regimen (5%); 1.6% were previously un-
treated contacts of known MDR-TB cases and 5%
were unspecified. Male cases (62%) were on average
older than females (36y vs 31y; age-range all patients:
14-69y). Success was reported among 70% of pa-
tients (67.4% cured + 2.2% completed), 8% died,
5% failed treatment, 18% defaulted/transferred. At
logistic regression, success was independently associ-
ated with female sex [Adj.OR = 4.9; 95%CL 1.5-
16.4], age <30y [Adj.OR = 3.2; 95%CL 1.2-8.6],
incremental body weight [Adj.OR = 1.1; 95%CL
1.1-1.2 for each unit increase in weight]. In one re-
gion, cure was significantly lower than the reference
[Adj.OR = 0.2; 95%CL 0.1-0.5].

Conclusion: Outcomes for the first cohort of MDR-
TB patients in Nepal suggest that standardized, am-
bulatory treatment is effective in low resource settings.
The determinants of unfavorable outcome should be
targeted to maximize likelihood of success.

PS-94592-05 Some aspects of Cfz and
Amx/Clv use in the treatment of MDR-TB
in prisons of Azerbaijan

R Mehdiyev, F Huseynov, A Hajiyev. Main Medical

Department of Ministry of Justice, Baku, Azerbaijan.
Fax: (+994) 4656519. e-mail: health.bak@icrc.org

Setting: Specialized Treatment Institution, Ministry
of Justice, Azerbaijan.

Objective: To examine interim outcomes of treat-
ment of the patients, who received Cfz and Amx/Clv
in complex treatment with 2nd line drugs.

Methods: We observed the results of culture conver-
sion of the patients who received Cfz and Amx/Clv
among other 2nd line TB drugs. These drugs were
prescribed to patients whose DST showed resistance
to some other 2nd line drugs. Sputum smear, culture
and DST were performed on all patients at the begin-
ning of treatment and thereafter according to treat-
ment protocols. 15 patients have received both medi-
cations (2-8 months), 10 only Cfz (1-14 months), 17
patients only Amx/Clv (1-8 months).

Results: See Table.

Patients
whose culture Patients
converted, whose culture
clinical and became
radiological positive again
improvements after stopping
Treatment Patients occurred drug intake
regimen with n n (%) n (%)
Cfz + Amx/Clv 15 12 (80) 4(33)
Cfz 10 8 (80) 4 (50)
Amx/Cly 17 11 (65) 6 (55)

Conclusion: Despite the fact that a combination of
Cfz and Amx/Clv were used for a short period for

DR-TB patients, the obvious positive effect of treat-
ment is possible to observe. Deterioration of bacterio-
logical, clinical and radiological condition after stop-
ping the drug intake proves the effectiveness of this
combination one more time. Longer and more in depth
analysis should be carried out. However, in our case it
was impossible because the supply of these two drugs
was stopped and future availability is uncertain.

PS-94595-05 Interim outcomes of MDR-TB
treatment in Azerbaijani prisons
R Mehdiyev, F Huseynov, A Hajiyev. Main Medical

Department of Ministry of Justice, Baku, Azerbaijan.
Fax: (+994) 4656519. e-mail: health.bak@icrc.org

Setting: Specialized Treatment Institution, Ministry
of Justice, Azerbaijan.

Objective: To evaluate smear and culture conversion
of DR-TB patients integrated in treatment with 2nd
line anti-tuberculosis drugs.

Methods: DOTS-plus treatment in Azerbaijani pris-
ons has started in 2007 within the framework of
GFATM Grant agreement. Sputum smear, culture,
DST and radiological examinations were performed
on all patients according to treatment protocols.
Results: From April 2007 to February 2009, 120
MDR-TB patients in Azerbaijani prisons have been
integrated to the DOTS-Plus treatment with the 2nd
line anti-TB drugs. 87 patients out of them (72.5%)
had TB in both lungs, 33 patients (27.5%) had TB in
one lung. Seven patients (6%) had infiltrative, 113
(94%) had cavitary TB. Interim outcomes of first 66
patients are shown in the Table.

Conclusion: Sufficient efforts should be put to
achieve sputum conversion during the first 6 months
of treatment as the rate of conversion improves
mostly by that time. These outcomes need a long-
term follow up.

6 months 9 months 12 months
of of of
treatment  treatment treatment
Total # of patients at 85 82 66
Sputum smear conversion 66 (78%) 63 (77%) 50 (76%)
Culture conversion 62 (73%) 61 (74%) 49 (74%)
X-ray results improvement 58 (68%) 57 (69%) 46 (69%)

PS-94609-05 Revised CAT Il regimen as an
alternative strategy for re-treatment of CAT |
regimen failure

P Tabarsi,' V Tabatabaei,! E Chitsaz,' P Baghaei,’

M Marjani," M Masjedi,' M van der Werf.2 ' National
Research Institute of TB and Lung Disease, Tehran, Islamic
Republic of Iran; 2KNCV, Amsterdam, Netherlands.

Fax: (+98) 2120109590. e-mail: tabarsi@nritld.ac.ir

Background and aims: Re-treatment Success rate
with CAT II in CAT I treatment failures and defaults
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is nearly 50%. Therefore, we tried to find another
strategy with higher success rate.

Material and methods: From January 2004 to No-
vember 2007, 105 patients with pulmonary TB, who
failed prior CAT I regimen or with more than one
course of irregular anti TB treatment, included in this
study. Drug susceptibility testing, for first line anti TB
drugs, and PCR were performed. By the time of avail-
ability of DST that took 3—4 months, a pilot protocol
consisted of Isoniazid, Rifampin, ethambutol, Oflox-
acin, Cycloserine and Amikacin started. Then thera-
peutic regimen adjusted based on four categories of
DST pattern: sensitive, non-MDR pattern, MDR pat-
tern, Culture negative. Treatment outcomes were cat-
egorized and analyzed.

Results: 48 patients with prior CAT I treatment fail-
ure and 52 with more than one irregular treatment
courses included in analysis. 72% subjects assigned
to good outcome and 28% assigned to poor outcome
group. 17% were culture negative. Regarding DST
pattern, 13% isolated strains were completely sensi-
tive to first line drugs. 53% strains were MDR, 10%
Monodrug and 7% Polydrug-resistant. There was no
significant association between DST pattern and out-
come. (P value = 0.13) (47% vs. 27% P value =
0.102). Of 100 patients, 72% were cured, 5% aban-
doned treatment, 12% died, 6% were classified as
treatment failure, 1% relapsed and 5% were trans-
ferred out. Of 53 patients with MDR-TB 33 subjects
were cured and 7 died. All together, successful out-
come was in 62.2%, 76%, and 76% of MDR-TB,
non-MDR-TB, and completely sensitive case.
Conclusion: Re-treatment strategy based on DST
and replacing the Category II regimen with interme-
diate regimen called revised CAT II may improve
clinical outcomes.

PS-94701-05 Predictors of treatment outcome
among MDR-TB patients enrolled in PETTS in
the Philippines

J C Caoili," M Gler,” M Quelapio,’ T Perez,' R Guilatco,’

T Dalton,2 P Cegielski,2 T Tupasi.! 'Tropical Disease
Foundation, Makati, Philippines; 2Division of TB Elimination,

Centers for Disease Control and Prevention, Atlanta, Georgia,
USA. Fax: (+632) 8129183. e-mail: janice.caoili@gmail.com

Background: Preserving Effective TB Treatment Study
(PETTS) is a multi-country prospective study that
aims to determine the frequency of, risk factors for
and consequences of acquired resistance to second-
line TB drugs (SLDs). The Tropical Disease Founda-
tion (TDF) is implementing PETTS in the Philippines.
Demographic and clinical data obtained from pa-
tients enabled us to identify predictors of treatment
outcome among MDR-TB patients on SLDs.

Design/methods: From March 2005 to June 2008,
we enrolled consecutive, consenting adults with pul-
monary MDR-TB and viable baseline isolates start-

ing SLDs. We analyzed standardized demographic
and clinical characteristics of patients in relation to
treatment outcome using WHO standard outcome
definitions. Cure and treatment completion were con-
sidered good outcomes while failure, death and de-
fault were considered poor outcomes. Univariate and
multivariate analyses were performed (significance
set at P < 0.05).

Results: Of 458 patients enrolled, 228 had treatment
outcomes by February 2009, and 148 (65%) had
good outcomes. Good outcomes were significantly
associated with: 1) a BMI > 18 kg (72.4%, vs. 57.1%
for BMI <18 kg); 2) a history of > 2 episodes of pre-
vious TB treatment (73.1%, versus 52.7% for 1-2
episodes); and 3) culture conversion within the first
3 months of treatment (69.7%, vs. 42.9% for con-
version beyond 3 months of treatment). 4) Any cul-
ture reversion during the course of treatment was sig-
nificantly associated with poor treatment outcome
(69.2%, vs. 40.7% in the absence of reversion).
Conclusion and recommendations: Four patient
characteristics were significantly associated with
treatment outcome. Further investigation is under-
way to explain why patients with >2 previous treat-
ment episodes had better outcomes. Results of the
analysis are to be used by TDF to improve the MDR-
TB program in the Philippines.

Table Univariate and multivariate analyses for predictors of
treatment outcome among 228 MDR-TB patients

Multivariate

Ptsh regression

wit :

good Crude odds ratios Adjusted

Pts outcome OR P OR P
o % (95%CI)  value (95%CI) value

Employment
prior to
TB treatment

Unemployed 98 57.1 0.6(0.3-1.0) 0.05 0.6 (0.4-1.1) 0.13

Employed 130 70.8
Number of prior
TB episodes
1-2 93 527 0.4(0.2=0.7) 0.002 0.4 (0.2-0.7) 0.003
>2 134 73.1
BMI
>18 116 724 2(1.1-3.6) 0.02 2(1.1-3.6) 0.02
<18 112 571
Culture conversion
1-3 months

conversion 195 69.7 3.1(1.3-7.4) 0.01 2.5(1.2-5.6) 0.02

4 months and

longer 28 429
Culture reversion
Yes 27 407 0.3(0.1=0.7) 0.001 0.4 (0.2-0.9) 0.02
No 198 69.2

*Sex, age group, educational attainment, marital status, diabetes, AFB smear and DST
results of sputum for diagnosis, radiographic results, waiting time to treatment, admis-
sion to TB housing, hospitalization were not significantly associated with outcome in
univariate or multivariate analyses

PS-94777-05 Therapeutic effect of
rifamycin-containing regimen on central
nervous system tuberculosis

S Zhang, S Ping, Z Yunpeng. Shenzhen Futian Chronic

Diseases Control Hospital, Shenzhen, Guangong, China.
Fax: (+86) 075583891381. e-mail: xensonz@qqg.com
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Objective: To study the therapeutic effect of rifamycin-
containing regimen on central nervous (CNS) system
tuberculosis.

Methods: 39 patients with CNS tuberculosis were
treated by 3HAKRsZ/9HRZ regimen (H: isoniazid,
AK: amikacin, Rs: rifamycin sodium, Z: pyrazin-
amide, R: rifampin), while another 40 cases were
treated by 3HRAKZ/9HRZ as control group. The
cure rates of these two groups were compared.
Results: In rifamycin therapy group, 34 were cured
(87.2%) with 4 better, 1 dead and 4 with sequelae af-
ter the completion of regimen while in control group
21 were cured (52.5%) with 15 better, 4 dead and 7
with sequelae. The difference between the cure rates
of the two groups were significant (P < 0.01).
Conclusion: Using rifamycin sodium intravenously
as a substitute for rifampin during the initial phase of
regimen can significantly improve the cure rate of
CNS tuberculosis.

PS-94968-05 Early treatment response
predicts MDR-TB, treatment failure

and mortality

A Bernabe-Ortiz, C P Carcamo,’ R H Gilman,23

J F Sanchez,24 G Soto,25 M Tovar,2 A Tapley,2 C A Evans.'.26
"Universidad Peruana Cayetano Heredia, Lima, 2Asociacion
Benefica PRISMA, Lima, Peru; 3Department of International
Health, Johns Hopkins Bloomberg School of Public Health,
Baltimore, Maryland, USA; 4Micro-Red de Salud Trebol Azul,
Lima, SHospital Maria Auxiliadora, Lima, Peru; éinnovation for
Health and Development, London, UK. Fax: (+511) 3819072.
e-mail: abernabeo@gmail.com

Aim: Worldwide, patients are usually only tested
for MDR-TB if they survive failing to respond to 4-
8 months of empiric first-line therapy. The resultant
delay in MDR-TB diagnosis risks transmission, drug-
resistance amplification, morbidity and mortality. We
therefore assessed early predictors of treatment fail-
ure and MDR-TB to identify a high-risk group for
early focused MDR-TB testing.

Methods: Unselected patients who adhered to DOTS
for pulmonary TB in Peruvian shantytowns were in-
cluded. Treatment failure was defined as death or
lack of cure during 6 months of treatment. In the first
community, weight change and sputum microscopy
results during early treatment were used to define risk
factors for treatment failure. These factors were then
evaluated in patients in a nearby shantytown for pre-
dicting treatment failure, S-year outcome (failure,
death or recurrence) and MDR-TB.

Results: Treatment failed to cure 9.1% of 460 pa-
tients. The best predictors of failure were weight loss
or positive sputum microscopy. After 1-month of
therapy, 23% of patients had these risk factors, which
included 65% of patients whose treatment later
failed. By 2-months therapy, 30% of patients had
these risk factors, including 74% of treatment fail-
ures. When these risk factors were evaluated in a sec-

ond population, after 1-month they were positive for
26% of 411 patients, including most patients with
MDR-TB or poor outcome. By 2-months of therapy,
these risk factors defined the third of patients who
had 3-times the hazard of poor 5-year outcome
(graph, P = 0.0003) and who included 74% of treat-
ment failures and 80% of MDR-TB.

Conclusion: Weight loss or positive sputum micros-
copy during the first 2-months of TB therapy are risk
factors that identify approximately a quarter of pa-
tients, including three-quarters of those whose treat-
ment will fail and 80% of MDR-TB. Thus, patients
with these risk factors during early TB treatment
should receive enhanced care including early and
rapid MDR-TB testing.

Progenion alive without Irsalment failurs of recurmence

[ L] 2 20 a0 ) -] 7
Menths of foliow-up

————— \With riek factor WiEhaut riek fackor

Figure Weight loss and sputum microscopy predict TB
outcome.

PS-94994-05 Unfavorable outcome observed
in two different TB treatment regimens:
2HREZ/6TH and 2HREZ/4(RH)3

M A Hamid Salim,’ E Declercq,2 P K Nandi,' M S Islam,3
A M Siddiqui,* M A Ali,4 S C Dutta.3 'Damien Foundation
Bangladesh, Dhaka, Bangladesh; 2Damien Foundation
Belgium, Brussels, Belgium; 3Damien Foundation Bangladesh,
Mymensingh, 4Damien Foundation Bangladesh, Tangail,
Bangladesh. Fax: (+880) 2 8810903.

e-mail: dfsalim@citechco.net

Setting: The Damien Foundation Bangladesh is in-
volved in TB control for a population of 27 million
through 165 diagnostic and treatment centers. The
Directly Observed Therapy (DOT) is ensured through
community based DOT providers. These are regu-
larly supervised by the programme staff.

Methods: Retrospective analysis of data for new
smear-positive patients registered in the cohorts 2000
(treated with 2HREZ/6TH) and 2004 (treated with
2HREZ/4R3H3) to see their ultimate treatment out-
comes (initial treatment outcome plus further out-
come of those re-treated as failures, relapses and de-
faulters from same cohort). Data were also analyzed
to see the proportion of chronic cases (failures after
re-treatment regimen) produced by both regimens.
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The relapse rate was analyzed over a three-year follow-
up after initial outcome of both cohorts.

Results: During the year 2000 and 2004, totals of
8378 and 9398 new smear-positive TB patients were
registered, respectively. Analysis of the treatment out-
come of both cohorts it showed that for the cohort
2000 the ultimate cure rate was 90%, default rate
3.6%, death rate 5.4% and chronic case was 0.19%.
The outcomes for the cohort 2004 were 91%, 3.7%,
3.52% and 0.23% respectively. The relapse rate was
2.39% and 1.56% respectively for the cohort 2000
and 2004.

Conclusion: The ultimate cure rate and chronic cases
produced by both the regimens have no significant dif-
ference but the death rate and relapses are higher
among patients who received the 8-month regimen
than that of those who received the 6 month-regimen.

PS-95128-05 Tuberculosis multi-
drogorresistente en el estado

de San Luis Potosi

A Gomez de Noyola-Cherpitel, S Lopez-Meza,

D E Diaz-Ornelas, M Aranda-Alvarez, S Perches-Gonzalez.
Facultad Medicina, San Luis Potosi, Mexico.

Fax: (+524) 833 73 60. e-mail: neumogom@yahoo.com.mx

Antecedentes : La tuberculosis (TB) es un problema
de salud publica en México. La TB multidrogoresis-
tente (TB-MDR) causa una mortalidad elevada, gas-
tos considerables en su tratamiento, ademas de la po-
tencial transmision. Para poder considerar nuevas
estrategias para su prevencion, es importante conocer
las caracteristicas de los pacientes con TB-MDR en
nuestra poblacién,

Métodos : Se realizé un estudio retrospectivo, obser-
vacional y descriptivo con el objetivo de describir las
caracteristicas sociodemograficos y clinicas de una
cohorte de pacientes con TB-MDR en el Estado de
San Luis Potosi. Se incluyé a todos los con diag-
noéstico comprobado de TB-MDR mediante cultivo,
drogosensibilidad y tipificaciéon que fueron identifica-
dos durante los afios 1998-2008.

Resultados : La edad promedio de los pacientes fue
de 47,3 afios. La principal comorbilidad asociada fue
diabetes mellitus [11 casos (39%)], seguida del taba-
quismo [8 casos (29%)] y desnutricion [6 casos
(21,4%)]. El nivel socioeconémico predominante en
esta poblacion fue bajo [23 casos (83%)]. Al momento
del diagnéstico de TB-MDR los pacientes habian reci-
bido, en promedio, 2,9 tratamientos previamente. En
18 de ellos (64 %) se reportd fracaso en el primer trata-
miento. 16 de los pacientes (57,1%) han fallecido.
Conclusiones y recomendaciones : Los pacientes con
TB-MDR cuentan con comorbilidades frecuente-
mente. En la mayoria de los pacientes la respuesta
del primer tratamiento no fue favorable. La vigilan-
cia estrecha de la respuesta al tratamiento, particular-
mente en pacientes con enfermedades subyacentes,

podria resultar en detecciéon temprana de pacientes
con riesgo de desarrollar TB-MDR 'y, potencialmente,
tener un impacto positivo en la curacion y preven-
cion de complicaciones.

PS-95222-05 Second-line tuberculosis drugs
lack sterilizing activity

S Ozkara, E Bozkurt Yilmaz. Ataturk Chest Diseases and
CSRE Hospital, Ankara, Turkey. Fax: (+903) 3552110.
e-mail: ozkaraseref@yahoo.com

Three different activity of anti tuberculosis drugs are
described: early bactericidal activity, preventing the
emergence of drug resistance and sterilizing activity.
Sterilizing activity is mostly seen in rifampisin and
pyrazinamide, so this two drugs decreased treatment
period to 6 months. We observed treatment interrup-
tion in some tuberculosis patients receiving second
line treatment (SLT) and some of them became smear/
culture positive again in short durations. We wanted
to share this experience. Retrospectively we reviewed
the files of these patients. All patients presented here
were treated with standard first line regimens for 5 to
24 months and all failed. Seven of these 8 patients
were multidrug-resistant tuberculosis (MDR-TB).
They all received amikacin, ofloxacin, PAS, prothion-
amid and cycloserine as SLT. Data of the 8 patients
are presented in the Table. First patient received SLT
for 12 months and continued as smear negative after
interrupting treatment for 12 months. Second patient
received SLT for a short duration (3 months) and af-
ter 5 months without drugs he became culture positive.
Third patient received 5 months of SLT and became
culture positive after a long period of (12 months)
stopping treatment. Patients 4 to 8 received SLT for
4.5 months and more; culture conversion was seen in
the first month (4 cases) and second month (1 case);
after short duration of pause of the treatment (15 to
51 days) they all became culture positive; 4 of them
heavily positive. These findings, especially the results
of patients 4-8 show the lack of sterilizing activity of
second line TB drugs. This implies that, SLT should
be given under strict observed treatment and treat-
ment duration should be kept long.

Second Duration
Resistant line Culture of Culture
first treatment  con- treatment after

Patient line duration version inter- inter-
number  drugs (months) (months) ruption ruption
1 HRSE 12 ? 12 months -
2 HR 3 2 5 months ++
3 HRSE N 1 12 months ++
4 HRS 4.5 1 24 days +
5 None 4.5 1 30 days ++
6 HRSE S 1 51 days ++
7 HRSE 6 2 19 days ++
8 HR 10 1 15 days ++
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PS-95291-05 Drug-resistant tuberculosis
management: Egypt experience
S Victor, M Fawzy, S Kandil. National Tuberculosis Control

Program, Cairo, Egypt. Fax: (+2) 02 23428867.
e-mail: sherry_victors@yahoo.com

In Egypt, multidrug resistance tuberculosis (MDR-
TB) was 2.2% among newly diagnosed cases and
38.4% among retreated cases according to the last
drug resistance survey in 2002. Application to the
Green Light Committee to establish a DR-TB man-
agement project was approved and patient enrol-
ment started July 2006 applying standardized treat-
ment regimens.

This study aimed at describing the cohort of the
127 patients enrolled and evaluating the treatment
outcome of the 27 who finished treatment by Septem-
ber 2008.

The descriptive analysis of the 27 patients included
socio-demographic characteristics, type of patient
(new/retreated), presence of other co-morbidities, the
treatment regimen used, side effects, time of direct
smear and culture conversion.

27 patients completed their treatment regimens,
achieved 66.7% cure rates. Mortality rate was 18.5%,
treatment failure 11.1%, and 3.7% defaulted.

By the 5th month, direct sputum smear conversion
was 100% and culture conversion 74%. Out of the
studied factors that could affect treatment outcome;
female gender, younger patients’ age, negative history
of previous intake of second-line anti-TB drugs, and
the short duration of illness before starting treatment
with the second-line drugs were significantly associ-
ated with favorable treatment outcome.

PS-95372-05 Effect of second-line drug
resistance on treatment outcome among
MDR-TB patients in PETTS Study

C L Kvasnovsky,'2 J E Ershova,? A Borisov,3 K Kurbatova,'
T L Dalton,? J Campos-Caoili,4 J P Cegielski,? for Global
PETTS Investigators.567 TEmory University School of
Medicine, Atlanta, Georgia, USA; 2Medical Research Council
of South Africa, Pretoria, South Africa; 3Centers for Disease
Control and Prevention, Atlanta, Georgia, USA; 4Tropical
Disease Foundation, Manila, Philippines; SSATLD, Riga, Latvia,
Tartu University Lung Hospital, Estonia; 6Office of Disease
Prevention and Control, Region 7, Ubon Ratchatthani,
Thailand; 7Ministry of Health/National Institute of Health/
Socios en Salud, Lima, Peru. Fax: (+240) 383 2157.

e-mail: ckvasno@learnlink.emory.edu

Setting: ‘Preserving Effective TB Treatment Study,
PETTS, is a prospective, observational study of con-
secutive MDR-TB patients enrolled in 9 countries,
2005-2008: Estonia, Latvia, Peru, Philippines, Russia,
South Africa, South Korea, Taiwan and Thailand.

Objectives: The overall objectives of PETTS are to
determine the rate of, risk factors for, and conse-
quences of acquired resistance to second-line drugs
(SLD) in MDR-TB patients. The focus of this analysis

is to examine the treatment outcomes of patients en-
rolled in 2005-6 in 6/9 participating countries.
Methods: Sputum specimens are cultured for myco-
bacteria at the start of treatment and monthly. M. fu-
berculosis isolates are shipped to CDC where drug
susceptibility tests (DSTs) for 12 first- and SLDs by
the proportion method on Middlebrook 7H10 agar.
‘Plain’ MDR was defined as resistance to at least iso-
niazid (INH) and rifampicin (RIF) but no SLDs. XDR
was defined as resistance to INH, RIF, a fluoroquino-
lone (FQ), and an injectable SLD (IN]: amikacin, cap-
reomycin, kanamycin). Cure and completion were
considered favorable outcomes; death, failure, and
default, unfavorable. CDC and participating country
IRBs approved this research, funded in part by
USAID.

Results: As of 03/2009, 411/799 MDR-TB (51%)
patients enrolled in PETTS, 2005-06, had baseline
DST completed. Eight patients transferred and were
not evaluated. Of 403 patients, 210 had a favorable
outcome (52.1%), 160 unfavorable (39.7%), and 33
were continuing treatment (8.2%). Of 216 patients
with no SLD resistance, 77 (35.6%) had a poor out-
come. Relatively more patients had poor outcomes
among those who had resistance to an INJ (26/48,
54.2%),a FQ (15/27,55.6%), or both (17/21, 81%)
(P < 0.05) (Table).

Conclusions: Compared with ‘plain® MDR-TB, pa-
tients whose baseline isolates were resistant to an IN]
or a FQ (but not both) had ~1.5-fold increased risk
and resistance to both drug classes conferred ~2.3-
fold increased risk of a poor outcome.

Outcome, 7 (%)

Resistance
pattern Total Unfavorable Favorable RR,95% CI
All 370 160 (43.2) 210 (56.8)
Plain MDR,

no SLDs 216 77 (35.6) 139 (64.4) Ref
MDR + ETA

or PAS* 58 25(43.1)  33(56.9) 1.2(0.9,1.7)
AnyINJ,no FQ 48 26 (54.2) 22 (45.8) 1.5(1.1,2.1)
AnyFQ,noIN] 27  15(55.6) 12 (44.4) 1.6 (1.12.3)
XDR-TB 21 17(81.0) 4(19.0) 2.3 (1.7.3.0)

* Ethionamide, p-aminosalicylic acid.

PS-95379-05 Treatment outcomes in MDR-TB
patients: the Peruvian National Control
Program experience

C Herrera,' CBonilla," Y Cortez,' A Chavez,' M Zimic,'2
K Gutarra,! A Soto.3 "Ministry of Health, Lima, 2Cayetano
Heredia University, Lima, 3Hipolito Unanue National Hospital,
Lima, Peru. Fax: (+511) 3301067.

e-mail: cesarwherrera@hotmail.com

Background: Multidrug-resistant tuberculosis (MDR-
TB) is an important problem in public health with
changing programmatic approaches over the last
decade.
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Objective: To describe the outcomes of MDR-TB pa-
tients included in a large national Peruvian cohort.
Methods: Outcomes of patients included in the Na-
tional Program-based cohort of subjects treated for
MDR-TB who started treatment from January 1996
to September 2006 were analyzed. Diagnosis of MDR
was done in a clinical and microbiological basis. Final
outcomes were classified as cure, failure, lost of fol-
low up or death. Treatment schemes were categorized
as empiric (based on the drug susceptibility of the
MDR contact), standardized based on 5 drugs, stan-
dardized based on 7 drugs and individualized (based
on available susceptibilities).

Results: During the study period, 11148 patients
were included in the program for MDR-TB from
which 2233 were excluded from the cohort due to in-
complete data. 9402 patients were included in the fi-
nal analysis. The overall cure rate was 49.8%. For in-
dividualized treatments, the overall cure rate was
63.6%. Standardized treatment based on 7 drugs re-
duced significantly the proportion of failures com-
pared to the 5 drugs based standardized scheme (23.7
vs 6.8; P < 0.01); however the overall cure rates were
similar (41.6 for both) and the lost of follow up was
higher. Empiric schemes had 57.6% cure rate. The
overall mortality was 11.5%.

Conclusions and recommendations: The introduc-
tion of individualized treatments based drug suscep-
tibility represented a landmark in the treatment of
MDR-TB patients improving significantly the cure
rate. Lack of adherence still represents an important
issue. From a national program basis, we propose
that efforts must be done to include early results of
drug susceptibility in the treatment decisions to opti-
mize the outcomes in resource-constraint settings.

the patients treated at the National TB Program, a to-
tal of 1368 MDR-TB patients failed to treatment and
4542 patients cured. The probability of failure was
modeled with a multiple logistic regression by com-
paring ‘failure’ vs. ‘cure’. As predictor covariates we
tested baseline and follow-up covariates correspond-
ing to the first and third month of treatment. In order
to control for confounding, adjusting for registered
covariates, interactions and second order effects were
assessed.

Results: The addition of cycloserine and PAS to the
old 5-drugs standardized scheme reduced the proba-
bility of failure in 53%. The standardized scheme
was associated to an overall risk of failure 24 fold
higher compared to the individualized scheme. The
empiric scheme had a 4 fold higher risk of failure
compared to the individualized scheme. A positive
initial sputum smear and a positive culture at the first
month of treatment increased the risk of failure 1.7
and 2.8 fold respectively compared to a negative bac-
teriology. An unfavorable clinical and an unfavorable
X-ray evolution at the 3rd month of treatment were
associated with 3 and 13 fold increased risk of failure
compared to a favorable evolution (Table).
Conclusion: It is possible to determine early indica-
tors of treatment failure to design preventive inter-
ventions. The early switching to an individualized
scheme reduces 24 fold the risk of treatment failure
in average.

Recommendations: Efforts should be done to offer
individualized treatments to all patients with MDR-
TB. It is also important to access to a fast report of
early longitudinal variables in order to determine
more precisely high risk groups of patients for treat-
ment failure.

Lost to

Regimen Cured Failure Death follow up Total
Individualized 1820 (63.66) 125 (4.37) 405 (14.17) 509 (17.8) 2859
Standardized

5 drugs 1998 (41.8) 1132 (23.68) 487 (10.19) 1163 (24.33) 4780
Standardized

7 drugs 444 (45.92) 66 (6.83) 107 (11.07) 350 (36.19) 967
Empiric 178 (57.61) 15 (4.85) 28 (9.06) 88 (28.48) 309

Total 4440 (49.8) 1338 (15.01) 1027 (11.52) 2110 (23.67) 8915

PS-95405-05 Risk factors for treatment failure
in MDR-TB patients from the Peruvian National
TB Control Program

A Chavez,'Y Cortez,' M Zimic,'2 A Soto,3 K Gutarra,’
CBonilla," C Herrera,' R Jamanca.! "Ministry of Health,
Lima, 2Cayetano Heredia University, Lima, 3Hipolito Unanue
National Hospital, Lima, Peru. Fax: (+511) 3301067.

e-mail: cesarwherrera@hotmail.com

Introduction: During MDR-TB treatment it is im-
portant to early recognize risk factors for treatment
failure in order to decide preventive interventions.

Materials and Methods: During 1996-2008, among

Multiple logistic regression

Predictor 3rd month 1st month Baseline
covariate OR (P value) OR (P value) OR (P value)
Sex 1.15 (0.411) 1.11 (0.417) 1.04 (0.663)
Age 0.99 (0.095)  1.00 (0.711)  1.00 (0.150)
Stand 5 vs 7 0.47 (0.028)  0.47 (0.005)  0.54 (0.001)
B init. 1.65 (0.050)  1.74 (0.007)  2.22 (0.000)
Cult 1st m 2.76 (0.000) 3.29 (0.000) NE
Prev retreat 2.39(0.006)  2.16 (0.002)  1.66 (0.004)
Clin evol

3rd stationary 3.10 (0.000) NE NE
Clin evol 3rd

Unfavorable 2.71(0.032) NE NE
X-ray evol

3rd station. 1.95 (0.001) NE NE
X-ray evol

3rd unfavor. 13.13 (0.000) NE NE
Standard. scheme 23.54 (0.000) 17.92 (0.000) 12.57 (0.000)
Empiric scheme ~ 3.89 (0.046)  3.43 (0.021)  2.42 (0.024)

R2=036 R2=026  R2=0.20
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PS-95407-05 Impact of medication adherence
on culture conversion during treatment of
MDR-TB in Tomsk, Russia

| Gelmanova,'2 S Shin,'3 S Mishustin,4 Y Andreev,5

S Atwood,3 A Yedilbayev,2 A Golubkov,! S Keshavjee.'.3.6
TPartners In Health, Boston, Massachusetts, USA; 2Partners In
Health Russia, Moscow, Russian Federation; 3Division of Global
Health Equity, Brigham and Women’s Hospital, Boston,
Massachusetts, USA; 4Tomsk Oblast Tuberculosis Services,
Tomsk, STomsk Penitentiary Services, Ministry of Justice, Tomsk,
Russian Federation; 6Department of Global Health and Social
Medicine, Harvard Medical School, Boston, Massachusetts,
USA. e-mail: skeshavjee@partners.org

Background: There are limited data available regard-
ing the impact of adherence levels on culture con-
version during treatment of multidrug-resistant tu-
berculosis (MDR-TB). Many MDR-TB management
programs encounter problems keeping patients ad-
herent to an 18-24 month course of treatment. The
aim of this study was to identify the impact of adher-
ence on MDR-TB culture conversion.

Methods: We analyzed data from all patients who
were enrolled for MDR-TB in Tomsk, Russia between
September 2000 and November 2004. We measured
the proportion of missed doses (non-adherence) from
the beginning of treatment until culture conversion
or until the end of treatment (among non-converters).
Using logistic regression we examined the association
between adherence and failure to achieve culture con-
version with other known predictors of culture con-
version such as bacteriological culture load, resis-
tance to fluoroquinolones (ofloxacin) and injectables
at the beginning of treatment, body mass index, unfa-
vorable initial X-ray, long duration of TB, and the
presence of alcohol and/or drug dependence.
Results: Out of 636 patients, 529 had a positive cul-
ture at the beginning of treatment and were eligible
for this analysis. Among patients with high adherence
(median of 2.4% missed doses), 256/262 (97.7%)
patients achieved culture conversion, versus 199/267
(74.5%) among those with low adherence (>2.4%
of missed doses). In multivariable logistic regression,
low adherence (adjusted odds ratio [AOR] 12.5,
95%CI 5.1-30.7) and resistance to ofloxacin (AOR
4.1, 95%CI 1.6-10.6) were strongly associated with
the failure to achieve culture conversion.
Conclusion: In the Tomsk MDR-TB treatment pro-
gram, there is a strong association between adherence
level to medication and the odds of culture conversion
during treatment. More efforts and resources should
be devoted to improve adherence among patients.

PS-95450-05 Successful treatment of
multidrug-resistant tuberculosis in

Kampala, Uganda

| Ayakaka," M Joloba," A Okwera,' R Mugerwa,’

J J Ellner,2 P Smith,3 E C Lopez-Jones,2 K P Fennelly.2
1College of Health Sciences, Makerere University, Kampala,
Uganda; 2UMDNJ-New Jersey Medical School, Newark, New
Jersey, USA,; 3London School of Hygiene and Tropical Medicine,
London, UK. Fax: (+25) 530359.

e-mail: ayakaka@gmail.com

Introduction: We previously reported the detection
of multidrug-resistant tuberculosis (MDR-TB) in pa-
tients treated at the Mulago Hospital in Kampala,
Uganda. As treatment for MDR-TB was not previ-
ously available in Uganda, we implemented a treat-
ment program with second-line drugs to assess the
feasibility of treating MDR-TB in this resource-
limited setting.

Methods: We retrospectively reviewed records to col-
lect data on demographics, HIV status, time to cul-
ture conversion, toxicity, relapse and mortality.
Results: MDR-TB patients were selected for treat-
ment on the basis of ability to comply with directly-
observed therapy and with follow-up in our clinic; all
resided within the greater Kampala area. All patients
were treated with an individualized regimen guided
by drug-susceptibility testing using BACTEC cultures.
All received levofloxacin orally and amikacin intra-
muscularly as well as other first and second line
drugs. Twelve patients (5 women and 7 men; mean
age 33.1 years; S.D. 9.6) initiated treatment for MDR-
TB. All patients had cavitary disease with a large bac-
illary load [median AFB smear 4 (range 1-4); mean
BACTEC days-to-positive 3.1 days (SD 1.9)]. Two pa-
tients were HIV-positive, one with a CD4 count >400
and one receiving anti-retroviral medication. All pa-
tients completed 24 months of therapy except for one
patient who died from non-TB causes during month
3 of treatment after sputum culture conversion. The
mean time to culture conversion was 2.67 months (SD
1.23). There were no relapses identified at follow-up
24 months after completion of treatment. The major
adverse reaction to the treatment regimen was pain
associated with the intramuscular injections of ami-
kacin, probably related to the volume.

Conclusion: Treatment of MDR-TB in this resource-
limited setting is feasible and relatively well-tolerated.
Treatment outcomes after two years are good in spite
of the presence of cavitary disease and the lack of ac-
cess to surgical resections.
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PS-95463-05 Retrospective analysis of
mortality from TB based on the data

of tuberculosis hospital of the city

A Sapargalieva, A Toktarova. Kazakh National Medical

University, Almaty, Kazakhstan. Fax: (+77) 2927439.
e-mail: aigul_sapargalieva@yahoo.com

Kazakhstan is a high burden country in terms of mor-
bidity and mortality from TB, however, there is no
data about social groups of population which has TB
and dies from it.

We undertook retrospective analysis of 100 autop-
sies (including 11 females at the age from 23 to 54,
and 89 males at the age from 21 to 72) from tubercu-
losis hospital which treats patients from narcologic
center.

The results were the following:

—1In 39 cases, different TB forms were diagnosed

during the morphological analysis

—1In 93 cases, the cause of death was from aggra-
vation of TB, including 6 cases of pulmonary
hemorrhage;

—In 14 cases, patients were alcoholics, and in
three cases the death was a result of massive
hematemesis

—In 30 cases, there was cachexia

—In 13 cases, there were traces of narcotics in
blood (in three cases HIV was diagnosed).

During morphological analysis we found changes in
internal organs that indicated presence of two and
more chronic diseases (in addition to TB) at the stage
of decompensation.

During the analysis we revealed secondary TB:
Central caseation and peripheral fibrosis (47

cases),
Caseous pneumonia (9 cases).
Moreover, we observed systemic miliary tuberculosis
affecting three and more systems (6 cases), and tuber-
culous meningitis (3 cases).
Conclusion:

Social factors play important role in the structure
of morbidity and mortality in Kazakhstan (because
of combination of TB with chronic alcoholism, drug
addiction and cachexia).

Unfavorable course of TB is connected with pres-
ence of grave conditions, which can be considered as
competing conditions (alcoholic cirrhosis with mas-
sive hematemesis; malignant tumours with metastasis;
arterial hypertension with cerebral hemorrhage; and
diabetes mellitus).

Development of hilar lymph nodes with caseation
can be considered as morphological feature of second-
ary TB with central caseation and peripheral fibrosis.

PS-95504-05 Comparison of characteristics of
XDR-TB survivors with those of non-survivors
in rural KwaZulu-Natal

S Shenoi,” N R Gandhi,2 A P Moll,3 | Master,4 N S Shah,?2
R P Brooks,3 T Van Der Merwe,3 F Friedland.! 'Yale
University School of Medicine, New Haven, Connecticut,
2Albert Einstein College of Medicine, Bronx, New York, USA;
3Philanjalo, Tugela Ferry, KwaZulu-Natal, 4King George V
Hospital, Durban, KwaZulu-Natal, South Africa.

Fax: (+27) 86 647 1331. e-mail: sheela.shenoi@yale.edu

Background: The initial 53 XDR-TB cases reported
in 2006 from Tugela Ferry had rapid and high mor-
tality. Since then, 468 patients (pts) have been diag-
nosed and a growing number of survivors have
emerged. We compare demographic, clinical, and treat-
ment characteristics of survivors and non-survivors.
Methods: Retrospective review of hospital records
and TB registers of XDR-TB cases from Tugela
Ferry, South Africa. Survivors were defined as alive
>6 months (mos), and non-survivors as having died
<6 mos, from sputum collection.

Results: From 2005-2008, 63/468 XDR-TB pts
(14%) survived. Of the initial 31 survivors and 30
non-survivors reviewed, 65% and 73% were female;
median age 33 and 34 years. At time of review, survi-
vors lived a median 16 mos (IQR13-24) after sputum
collection, while non-survivors died after a median
2.9 mos (IQR1-4.6). Sputum smears were positive in
39% of survivors and 70% of non-survivors (P =
0.01). 100% of survivors and 90% of non-survivors
were HIV coinfected, with median baseline CD4
counts of 166 cells/mm3 (IQR76-313) and 103/mm3
(IQR56-169), respectively (P = 0.13). 84% of survi-
vors and 40% of non-survivors received antiretrovi-
ral therapy (ARVs) (P = 0.001). 50% of deaths oc-
curred prior to referral for XDR therapy while all
survivors initiated standardized XDR treatment (eth-
ambutol, pyrazinamide, ethionamide, PAS, cycloser-
ine/terizidone, capreomycin). 59% of survivors had
sputum culture conversion after 12 mos of therapy
and 79% achieved undetectable VL with median rise
of 160 CD4 cells/mm3 (IQR86-175).

Conclusions: Mortality from XDR-TB and HIV
coinfection remains extremely high, but a growing
number of survivors have emerged. In this preliminary
analysis, these pts were more likely to receive ARVs,
AFB smear-negative, and receive treatment for XDR-
TB, compared to those who died within 6 mos. Ear-
lier diagnosis and ARVs may improve survival from
XDR-TB; further study should investigate the role of
ARVs and XDR-TB therapy for coinfected pts.
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PS-95586-05 Extended susceptibilities of 281
XDR-TB and 5589 MDR-TB strains from patients
in Peru

L L Asencios,” N Quispe,’ E Leo,' J J Ramirez,! E Valencia,'
L Vasquez,' C Evans,2 C A Mendoza.! 'Instituto Nacional de
Salud, Lima, Peru; 2Imperial College of London, London, UK.
Fax: (+511) 4719920. e-mail: mendozalberto@hotmail.com

Background: Tuberculosis drug resistance has in-
creased in Peru from 3% of all cases in 1999 to 8% of
all cases in 2006 and Peru has diagnosed more than
200 XDR-TB cases. We therefore studied MDR-TB
and XDR-TB extended sensitivities in order to guide
treatment.

Methods: All 5589 MDR-TB strains from 3870 pa-
tients and 281 XDR-TB strains from 173 patients
identified by the Peruvian National reference labora-
tory system from January 2005 until December 2008
had extended drug-susceptibility testing by the pro-
portions method (7H10 agar), with pyrazinamide sus-
ceptibility testing using the Wayne technique. The pro-
portion of strains that were resistant (95 % confidence
intervals) are stated in the text and shown in the graph.
Results: MDR-TB patients were mainly male (61.6%)
and 77.8% were from Lima. Most MDR-TB strains
were also resistant to pyrazinamide or ethambutol.
Two thirds of MDR-TB was resistant to streptomycin.
Of the MDR-TB strains, 8.0% (7.2-8.8%) were re-
sistant to ciprofloxacin and 5.0% (4.7-6.1%) were
XDR-TB. 26.0% of MDR-TB strains were fully sen-
sitive to all other drugs tested. 64% of XDR-TB pa-
tients were male and 93% were from Lima. Most
XDR-TB strains were resistant to most drugs includ-
ing ehtionamide or kanamycin or capreomycin. In
contrast, amongst the XDR-TB strains, only 4.6%
were resistant to cycloserine and 21.5% were resis-
tant to PAS.
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Figure MDR-TB (white) and XDR-TB (gray) resistance patterns.

Implications: Resistance to streptomycin was fre-
quent. Most MDR-TB was also resistant to ethambu-
tol or pyrazinamide and therefore requires specific
therapy and should not be treated with first-line drugs
alone. MDR-TB resistance to ciprofloxacin was rare
and MDR-TB and XDR-TB resistance to cycloserine

and PAS were uncommon. These resistance profiles
should be used to guide appropriate therapy for pa-
tients awaiting drug-susceptibility testing results.

TB TREATMENT, ADVERSE REACTIONS
AND SUPPLEMENTAL THERAPY

PS-94030-05 Weight loss is an important risk
factor for interruption of anti-tuberculosis
medication in hepatotoxicity

G Warmelink," N H T Ten Hacken,2 T S Van Der Werf,3

R Van Altena." "Tuberculosis Center, University Medical
Center Groningen, Haren, Groningen, 2Pulmonary
Department, University Medical Center Groningen, Groningen,
Groningen, 3Department of Internal Medicine, University
Medical Center Groningen, Groningen, Groningen,
Netherlands. Fax: (+31) 505338650.

e-mail: G.Warmelink@cvr.umcg.nl

Aim: Drug-induced hepatotoxicity (DIH) is an im-
portant complication of treatment of tuberculosis
(TB); if severe, it may necessitate interruption of anti-
TB medication. Because malnutrition might be a risk
factor in DIH, we aimed to determine its contribu-
tion to interruption of anti-TB medication.

Methods: Retrospective observational study of 192
TB patients consecutively admitted in a third-line Tu-
berculosis Center in the Netherlands, 2005-2008.
The outcome measure for DIH was defined as neces-
sitating interruption of TB drug treatment. Multivari-
ate logistic regression analysis on interruption of
anti-TB medication was performed, with age, gender,
nutritional status, tuberculosis disease severity, drug
resistance, co-morbidity including baseline liver func-
tions, anti-TB medication regimen, co-medication and
addictions as independent risk factors.

Results: Anti-TB medication was interrupted in 31
patients (16.1%) of the population studied. The most
important risk factor was weight loss of 2 kg or more
within 4 weeks during TB treatment (OR = 211, CI =
36.0-1232). Other independent risk factors were in-
fection with hepatitis C (OR = 19.6, CI = 2.4-164),
age over 60 years (OR = 18.5, CI 2.3-151) and multi-
drug-resistant TB (OR = 8.2, CI 1.3-53.6).

n =192
Characteristics of the study population (100%)
Age, mean = SD 39.8 * 16.6
Female 44 (22.9%)
Non-European, origin 124 (64.6%)
Body mass index, at start treatment, mean = SD 20.3 = 3.9
Weight loss =2 kg after start treatment 28 (14.6%)
Pulmonary TB 135 (70.3%)
Multidrug resistance TB 15 (7.8%)
HIV positive 15 (7.8%)
Hepatitis B positive 3 (1.6%)
Hepatitis C positive 11 (5.7%)
Alcohol abuse 67 (34.9%)
Drugs abuse 50 (26.2%)
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Conclusions: Weight loss during TB treatment was
the most important risk factor for DIH necessitating
interruption of anti-TB medication. Future studies on
prevention of weight loss are needed to demonstrate
a causal relationship.

PS-94049-05 Anti-tuberculosis drug
complications in patients with

pulmonary tuberculosis

N Baghaie, S Khalilzadeh, M Bloorsaz, A Velayati. Chronic

Respiratory Disease Center, NRITLD, Tehran, Islamic Republic of
Iran. Fax: (+009) 2120109549. e-mail: nbbaghaie@yahoo.com

A retrospective study was performed on 102 smear-
positive pulmonary tuberculosis (TB) patients hospi-
talized in TB ward of Masih Daneshvari Hospital
during a one-year period (2007). Demographic data
including age, gender, race and some factors like type
of treatment group, anti-TB drug complication, dura-
tion of drug use, history of underlying disease, addic-
tion, co-administration of other drugs and manage-
ment method of drug complication were evaluated in
this study. Forty (38.7%) out of 102 patients had anti-
TB drug complications of which 21 (20.5%) were
male and 10 (18.6%) were female. Mean age of pa-
tients was 50.6 = 20.2 yrs (range, 8-81 yrs). Eighty-
one (79.4%) cases were included in treatment group
1 and 21 (20.5%) were included in treatment group
2. Twenty-six (25.5%) had minor complications and
14 (13.5%) had major complications. Major compli-
cations were clinical hepatitis, vestibular system in-
volvement, generalized seizure and thrombocytope-
nia which were detected in 10 (9.8 %) cases, 2 (1.9%),
1 (0.9%) and 1 (0.9%), respectively. Minor compli-
cations included hyperuricemia in 7 cases (6.8%), ar-
thralgia in 7 (6.8%), increased transaminase levels
without clinical jaundice in 6 (5.8%) and GI compli-
cations in 6 cases (5.8%). Anti-TB drug complica-
tions were detected in all patients 3 or 6 weeks after
their initiation. Regarding high incidence of anti-TB
drug complications we found in this study, it is rec-
ommended as follows:

1 Performing more clinical trials using newer anti-
TB drugs with less complications.

2 Careful monitoring of patients, para- or clinically,
for evaluation of minor and major complications
during the anti-TB treatment course.

3 Education of patients before initiation of anti-TB
therapy.

PS-94187-05 Adherence to LTBI treatment in
homeless and illegal immigrants

L R Codecasa,! G Ferrara,2 M Ferrarese,’ M Delmastro,’

L Casali.2 "Niguarda Hospital-Villa Marelli Inst, Milan,
2University of Perugia/Terni-Dep of Respiratory Medicine, Terni,
[taly. Fax: (+003) 0264445826.

e-mail: luigi.codecasa@ospedaleniguarda.it

Background: Treatment of latent tuberculosis infec-
tion (LTBI) in immigrants from endemic countries is
an asset to control and eliminate tuberculosis (TB) in
western countries. Metropolitan areas are the main
destination of new immigrants, thus the best setting
to implement targeted LTBI testing and treatment.
Methods: Data about all immigrants undergoing a
LTBI treatment were extracted from an electronic
database recording all subjects treated for LTBI en-
rolled prospectively from January 1992 to December
2008 at the Villa Marelli Institute, Niguarda Hospi-
tal, Milan Italy. Treatment completion rate was eval-
uated and a sub-analysis was performed for subjects
not holding a visa to stay in Italy or applying for
shelters.

Results: Of 11122 subjects treated for LTBI, 7968
immigrants were recorded in the study period. The
overall completion rate in immigrants was 67.3%,
lower than among Italians (77.2%, P > 0.01). Among
immigrants with visa but applying for shelter, a sta-
tistically lower completion rate was recorded (51.8%)
compared with subjects without visa but able to rent
a place to stay (72.2%, P < 0.01).

Conclusions: Our data show that implementation of
LTBI treatment among immigrants can be a feasible
and successful intervention; special consideration
should be given to immigrants without a place to stay,
due to their higher rate of defaulting to treatment

PS-94326-05 Shift from private health facility
to government health facility under the
RNTCP programme

J Jagannatha Rao,! C Niruparani,” M Vasantha,!

V K Vijayalakshmi,2 A Thomas.! 'Tuberculosis Research
Centre, Chennai, Tamil Nadu, 2 Reach Foundation, Chennai,
Tamil Nadu, India. Fax: (+91) 44 2836 2528.

e-mail: jagannatharao2003@yahoo.com

Background: Studies have revealed that private health
providers (PPs) were the preferred choice of contact
by chest symptomatics/TB patients for diagnosis and
treatment. However after the initiation of the Re-
vised National TB Control Programme (RNTCP) it
has been found that there is a shift in this health seek-
ing behaviour among chest symptomatics/TB pa-
tients. It has been observed that patients who have
been initiated on treatment at private facilities fre-
quently switch over to the public health facility.
Aim: To find out the perceptions of patients on pri-
vate/government health facilities and reasons for
shifting treatment from private facility to government
health facility.

Methods: All the patients (1311) diagnosed and reg-
istered for TB treatment in government Tuberculosis
Units (TU) both in rural and urban areas, between
June and December 2005were considered for the
study. A screening form was used to enlist private pa-
tients (104) who had shifted their treatment to gov-
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ernment health facilities. A semi-structured interview
schedule was used to collect data.

Results: The perceptions among patients regarding
private facilities was proximity (84 %) reported more
among urban patients than rural patients (P < 0.05).
Reasons for discontinuation of treatment from PPs
and moving to government facilities was due to fi-
nancial problems (63%), availability of free treat-
ment (49%) and referred by PPs themselves (43%).
Satisfaction with government facilities was expressed
by 94% and 84% of patients reported that even if the
drugs were provided by PPs free of cost they would
prefer a government facility.

Conclusion: This study has reflected that while pri-
vate facilities are approached initially, there is a shift
to government facilities for treatment. Overall satis-
faction of patients towards the government health fa-
cilities has been reported. More advocacy programmes
are required to sensitize patients on the availability of
free and quality health care at government heal
facilities.

PS-94406-05 Understanding the socio-cultural
determinants of delays to diagnosis of TB:

a study from Chennai, India

B Thomas,' M S Jawahar,' S Ganapathy,” M G Weiss.2
"Tuberculosis Research Centre, Chennai, Tamil Nadu, India;
2Department Of Public Health and Epidemiology, Swiss Tropical
Institute, Socinstrasse, Basel, Switzerland.

Fax: (+91) 44 2836 2525. e-mail: beenaelli09@gmail.com

Background: Globally, notified cases of tuberculosis
in men exceed that in women significantly. They are
often attributed to issues of accessibility of health ser-
vices, socio-economic and socio-cultural factors and
health system weaknesses. Understanding these deter-
minants is crucial for TB control. This study con-
ducted in Chennai India was part of a multi-centered
study and used a cultural epidemiological approach
to identify the role of gender and illness-related
socio-cultural determinants of problem delay with
reference to the interval from symptom onset to diag-
nosis of TB.

Methodology: The study consisted of four compo-
nents: Situation assessment of the health system, re-
view of TB programme data from the records of 18
Microscopy Centers in the city, Individual, in-depth
semi-structured interviews with men and women TB
patients (127 patients) and survey of new TB patients
(1000 patients).

Results: Overall, there was a steady decline in the
Female:Male ratio from the Out Patient stage (0.71),
through Laboratory testing (0.61) to Treatment initi-
ation (0.37). More women (64%) than men (47%)
went to a private medical practitioner first incurring
an avoidable expenditure. The mean stigma score
was higher for women (21.72) compared to the men
(18.55) more women had a successful outcome to

treatment compared to men (92% vs 86%), Death
was higher in women (4% vs 2%) whereas failure of
treatment was higher in men.

Conclusion: There is a gender pattern in health seek-
ing, investigation and treatment for TB showing more
males than females at every level. We believe that
women delayed the crucial step leading to diagnosis
possibly due to poorly understood sociological and
economic reasons. Delays in initiating treatment
could again be considered both from the patients’
perspective as well as from the provider’s viewpoint.

PS-94411-05 The prevalence of vitamin D
deficiency in adult TB patients at a central
hospital in Malawi

T J Allain, RV Banda, B Mhemedi. College of Medicine,
University of Malawi, Blantyre, Malawi. Fax: (+26) 1875774.
e-mail: theresa.allain@gmail.com

Aim: Vitamin D deficiency is associated with impaired
macrophage function and impaired immunity to my-
cobacterium. Clinically, vitamin D deficiency (VDD)
is associated with susceptibility to Tuberculosis (TB).
The main objective was to assess the prevalence of
Vitamin D deficiency in adult TB patients at a teach-
ing hospital in Malawi. A secondary objective was to
investigate associations of vitamin D deficiency.
Methods: This was a cross sectional study. A struc-
tured questionnaire was administered to all adult TB
patients (in- and out-patients) receiving care from the
hospital during July/August 2008. A single blood sam-
ple for vitamin D measurement was collected and ana-
lysed using an IDS 25-hydroxy vitamin D (25 (OH)D
enzyme immunoassay.

Results: 161 patients were enrolled, 74.5% (120/
161; 95%CI 67.1-81.1) had hypovitaminosis D
(25 (OH)D < 75 nmol/L), 42.2% (68/161; 95%CI
34.6-49.8) had VDD (<50 nmol/L) and 11.2% (21/
161; 95%CI 6.3-16.1) had severe VDD (<25 nmol/
L). VDD was more common in in-patients: 49/102
(48%) vs 19/59 (32%); OR 2.83 (95%CI 1.27-6.34;
P = 0.01). No relationship was established between
BMI and vitamin D status, however, BMI was lower
in in-patients 19.0 (18.4-19-6) vs. 20.5 (19.7-21.2),
P < 0.004. All patients were black Malawians. No
association of VDD with admission period, HIV sta-
tus, age, gender, type of TB or TB frequency was
found.

Conclusion: This population is representative of ur-
ban, adult TB patients in Malawi. Hypovitaminosis
D was highly prevalent, in particular in in-patients.
No association was found with any of the other fac-
tors investigated although the relatively small sample
size may have obscured some associations.
Recommendations: To carry out a larger cross sec-
tional and prospective study to determine the asso-
ciations of hypovitaminosis D and effect on out-
come. If an association between hypovitaminosis D
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and TB risk or poor treatment outcome is established
to carry out an intervention study of vitamin D
supplementation.

Mean (SD)
25(oh)d

Variable Frequency % Nmol/l
Gender

Male 82 51 58.4(28.3)

Female 79 49 61.1(29.2)
Age distribution, years

18-30 58 36 57.9 (25.9)

>30-50 89 55 61.0 (13.3)

>50 14 9 59.3 (30.5)
Education

None 1 0.6

Primary 96 59.6

Secondary 58 36

Tertiary 6 3.7
Occupation

Unemployed 62 37.6

Employed 43 29.9

Self employed 56 35
Admission status

In-patients 102 63.4 56.0 (28.3)

Out-patients 59 36.6 66.0 (28.4)
TB frequency

1st episode 93 57.8 62.4 (30.4)

2nd 63 39.1 56.5(26.5)

3rd or more N 3.1 49.9 (18.0)
HIV status

Positive 106 65.8 58.0 (27.4)

Negative 23 14.3 55.4 (28.9)

Unknown 32 19.9 68.4 (31.8)

PS-94461-05 Adverse effects in long-term
full dose linezolid treatment in patients
with intractable MDR-TB

S Baruzzo, S Frattima, S De Lorenzo, G De laco,

G Besozzi. Department of Thysiology Sondalo Hospital,
Sondalo, ltaly. Fax: (+3) 0342808498.

e-mail: besozzig@gmail.com

Background: Although in vitro studies have shown
good activity of linezolid against MDR, its long-term
use may be limited by its serious adverse reactions.
Objective: To correlate certain variables (age, gender,
body mass index, co-morbidity and prophylaxis with
pyridoxine) with side-effects caused by prolonged
full-dose linezolid treatment in patients with untreat-
able MDR-TB.

Methods: 26 MDR-TB patients unresponsive to at
least three cycles of treatment with second-line drugs
were treated with linezolid (600 mg twice a day) in
combination regimens for a minimum of 12 days up
to a maximum of 480 days (median 60 days). All
strains were sensitive to linezolid with MIC < 1 mg/l.
The association between the variables and side effects
was evaluated by x2.

Results: In 14 (53.8%) on 26 patients treated with
linezolid the cultures become negative. Serious ad-
verse events were observed in 17 patients (65%) out
to the 26, without any association between the vari-

ables analyzed. Peripheral neuropathy was reported
in 7 patients (41%) out of these 17 and anemia was
reported in 9 patients (53%). Both adverse events
were observed in only one patient. In all patients with
hematological abnormalities the bone marrow func-
tion normalized after cessation of linezolid but was
not observed regression of peripheral neuropathy.
Conclusion: Although clinical and microbiological
evidence suggests that linezolid may be an effective
therapeutic option in untreatable MDR-TB its side-
effects remain a major limitation to its use in the long
term therapy, particularly peripheral neuropathy. Since
no association was observed between the variables
analyzed and the occurrence of drug-related side ef-
fects, an electromyography and serial neurological
clinical examinations before and during treatment
with linezolid may be only way to detect the early
development of neuropathic injury in order to inter-
rupt linezolid therapy and avoid irreversible adverse
reactions.

PS-94517-05 The detoxification protein gene
polymorphisms in adverse drug reactions
among TB patients

R-M Huang,' S-T Chien,! P-F Wu,2 T-A Chiang.? "Chest
Hospital Department of Health Executive Yuan, Tainan, Taipei,
2Department of Occupational Safety and Hygiene, Tajen
University, Pingtung, Taipei, 3Department of Medical
Technology and Graduate Institute of Biological Science and
Technology, College of Medicine and Life Science, Chung-Hwa
Universi, Tainan, Taipei, China. Fax: (+886) 6-270-5280.
e-mail: Chiendog@ms22.hinet.net

Background: The three phases of detoxification are
oxidation, conjugation, and transportation. The ox-
idation reaction is mainly catalyzed by cytochrome
P 450 (CYP), while UDP-glucuronosyltransferase
(UGT) is the major enzyme involved in the conjuga-
tion reaction, with a number of proteins responsible
for the transportation of toxic metabolites. Conjuga-
tion and transportation are newer areas of research
focus in the 21st century. This study investigate the
relationships between detoxification protein (UDP-
glucuronosyltransferase, UGT) gene polymorphisms
and adverse drug effects of anti-tuberculosis disease
drugs.

Methods: 100 TB infected cases with adverse drug
effects and 150 TB infected cases without adverse
drug effects were included. 222 TB infected cases (80
cases and 142 controls) are included in analysis and
some samples are exclude due to the incompetence of
demography data. Total genomic DNA was isolated
from peripheral blood cells (K3EDTA as anticoagu-
lant) using the blood DNA isolation kit (Maxim Bio-
tech Inc, San Francisco, CA, USA). PCR amplification
was performed in a thermal cycler (Perkin-Elmer Ce-
tus, Norwalk, CT, USA). The genotypes of UGT1A7
were identified with the restriction fragment length
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polymorphism (RFLP) method and confirmed by
DNA sequencer.

Results: Genotypes of UGT 1A7%2/*3 may increase
the risk and severity of anti-TB drug-induced hepati-
tis as the odds ratio (OR) are 2.52 (95%CI = 1.05-
6.03). This study indicated that the UGT 1A7 poly-
morphism may correlate the drug-related adverse drug
effects among TB patients in Taiwan.

Conclusions: Checking liver enzymes and detoxifi-
cation genotype before treatment and regular moni-
toring liver enzymes during treatment are highly
recommended. Application of pharmacogenetics or
pharmacogenomics, such as assessing UGT genetic
polymorphism, may help prevent this hepatotoxicity.

PS-94521-05 Rifabutin for the treatment

of tuberculosis in patients intolerant

to rifampicin

S-T Chien, S-Z Huang, R-M Huang. Chest Hospital, Health

Department of Executive Yan, Taiwan, Taipei, China.
Fax: (+886) 6-270-5280. e-mail: Chiendog@ms22.hinet.net

Purpose: Rifabutin containing regimen was as effec-
tive as the rifampicin containing regimen for the treat-
ment of tuberculosis in HIV or non-HIV TB patients.
Rifabutin was also well tolerated by the HIV and
non-HIV TB patients. Many experts recommended to
use rifabutin if rifampicin was intolerable. But the
success rate had not ever been reported.

Materials and methods: Chart review was done in
Chest Hospital between 2006 March and 2009 Jan-
uary. If the patient was intolerant to rifampicin,
rifabutin-containing regimen was tried except patient
had severe thrombocytopenia, leucopenia, shock or
total bilirubin over 10. We define success as patient
could continue rifabutin over one month. Failure
was defined as patient should be stop rifabutin due to
the same or other side effect during the treatment
course.

Results: There were 127 patients had ever been
treated with rifabutin in this period. There were 22
patients used rifabutin for MDR-TB (14), XDR-TB
(1), RIF-resistant TB (3), AIDS-TB coinfection (2)
and MAC infection (2). There were 105 patients used
rifabutin for rifampicin intolerable adverse effect in-
cluding 31 patients drug allergy with skin rush
(31.3%), 35 patients hepatitis (35.4%), 28 patients
Gl upset like nausea, vomiting, poor appetite (28.3%),
1 patient flue-like syndrome, one leucopenia, one red-
eye and 6 cases unknown cause. The success rate was
41.9% (13/31) in skin rash group, 59% in hepatitis
group (19/32) and 74% in GI upset group (17/23).
The overall success rate was 58% (52/89).
Conclusions: There were high success rate with
rifabutin-containing regimen used in rifampicin in-
tolerable TB patient. In order to increase the cure rate
and shorten the treatment course, we suggest the trial

with rifabutin-containing regimen for all TB patients
if the rifampicin-containing regimen was intolerable.

PS-94565-05 Introduction of reducing of
reimbursement from NHI to improve the
inadequate regimen for TB control

Y P Li, P C Chan, K F Wang, CH Yang, H S Kuo. Division of
TB and HIV, Centers for Disease Control, Taipei, Taiwan, China.
Fax: (+886) 2 3393 6149. e-mail: lyaping@cdc.gov.tw

Background: Nearly one-third of regimens for TB
care were not standardized in intensive phase of treat-
ment in a study performed in Taiwan, 2007. Com-
mon problems include using non-standardized regi-
men (less than 4 drugs in intensive phase), insufficient
dose, or inappropriate frequency. The coverage of
National Health Insurance (NHI) is up to 95% in
Taiwan.

Materials and methods: TB controllers in county or
city level keep a name list of physicians who prescribe
inadequately. Application sheets for fee of medication
and clinical care from hospitals providing care to TB
cases were selected according to this name list. Tai-
wan CDC cooperated with Bureau of NHI to per-
form review process by an expert committee since
March, 2008. Hospitals received no reimbursement if
the applications were viewed as inadequate regimens
by the committee.

Results: There were 199 charts reviewed by the com-
mittee. Overall, from the selected applications, 50.3%
(100) were appropriate and the reimbursement was
paid. Among the 99 inappropriate prescriptions,
28.3% (28) were non-standardized regimen, 32
(32.3%) were inadequate dosage, and 19 (19.2%)
were inappropriate frequency. Nine applications
(9.1%) were considered to have other obstacles so
that they did not fulfill the standard treatment for
TB. Some applications had more than two errors in
their regimens. Four (4%) had inadequate dosage
combined with inappropriate frequency. Two (2%)
had inappropriate frequency combined with non-
standardized regimen. Four (4%) had inadequate
dosage combined with non-standardized regimen.
One (1%) had three of the errors in the regimen.
Conclusions: Adequate regimens for TB care recom-
mended by international standard of TB care should
be broadcasted to physicians and all health provid-
ers by all means. However, if the quality of regimen
is still not good enough, cooperation between gov-
ernmental apparatuses may achieve the goal to cor-
rect inadequate prescriptions by reducing or cutting
reimbursements.
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PS-94574-05 Antituberculosis drug-induced
hepatotoxicity in children: a literature review

P R Donald. Paediatrics and Child Health, University of
Stellenbosch, Tygerberg, Western Cape Province, South Africa.
Fax: (+27) 21 938 9138. e-mail: prd@sun.ac.za

Setting: Antituberculosis drug-induced hepatotoxic-
ity (ADIH) is often considered unusual in children,
perhaps because relatively lower dosages of antitu-
berculosis agents recommended in children. A litera-
ture review explored ADIH in children associated with
essential agents, isoniazid (INH), rifampicin (RMP
and pyrazinamide (PZA).

Chemoprophylaxis: 18 studies recorded INH usage
in 11128 children (dosages 4-6, 10 and 10-20 mg/
kg). Hepatotoxicity symptoms occurred in 70
(0.63%) children, jaundice in 1 (0.01%). There was
no relationship to INH dosage; 5 studies enrolled
children and adults; no ADIH occurred amongst chil-
dren. In 969 children transaminase values were as-
sessed and increased in 98 (10.1%). RMP and INH
or PZA was used in 1580 children; 13 experienced
ADIH symptoms, none developed jaundice; treat-
ment was stopped in 1 (0.06%).

Treatment of TB disease: 51 papers record the use of
INH, with RMP and other agents, in 8947 children.
ADIH symptoms occurred in 31 (0.35%) and jaun-
dice in 82 (0.78%); 48 cases of jaundice were re-
corded in 3 papers. Liver function tests in 380 chil-
dren found transaminase values increased in 380
(9.9%). In 7 selected papers giving details of 1123
adults transaminase values were increased in 244
(22%). 19 papers described 717 children with tuber-
culous meningitis (TBM); jaundice occurred in 72
(10.8%). In 329 children with TBM LFT were evalu-
ated and transaminases increased in 174 (52.9%). In
several studies INH dosages > 15 mg/kg, together
with RMP, were associated with an increased jaun-
dice incidence. Slow acetylators of INH were more
likely to experience increased transaminases but RMP
dosage did not influence ADIH occurrence. Several
papers document infectious hepatitis in association
with ADIH.

Conclusion: Children experience a lower incidence
of ADIH than adults except when higher dosages of
INH are used in conjunction with severe forms of TB
such as TBM. Infectious hepatitis may be an impor-
tant precipitating factor.

PS-94657-05 People’s perspective on
accepting treatment for latent tuberculosis
infection

F Marra,’2 N Guo,2 C A Marra.2 'BCCDC, Vancouver, British

Columbia, 2UBC, Vancouver, British Columbia, Canada.
Fax: (+1) 604 775 2716. e-mail: fawziah.marra@bccdc.ca

Background: Successfully treating latent tuberculosis
infection (LTBI) is essential in reducing the overall
impact of TB. However, levels of acceptance and

completion of LTBI treatment are consistently low in
our institution. This study was conducted to explore
people’s perspectives regarding the LTBI treatment
and to identify their perceived barriers and facilita-
tors to initiating the treatment.

Methods: English or Mandarin-speaking subjects
who were diagnosed with LTBI and offered the 9-
month isoniazid regimen were eligible for this study.
Individual semi-structured interviews were conducted
and an interview guide was used to facilitate all inter-
views. Participants were invited to discuss their knowl-
edge and awareness about TB, LTBI and isoniazid
regimen, the important reasons motivating treatment-
taking or barriers preventing them from initiating the
treatment. All interview data were audio-taped, tran-
scribed and analyzed qualitatively.

Results (preliminary): A total of 9 eligible subjects
were interviewed so far. Their mean age was 42.3
years (range 20~71) and 5 people were male, 7 were
Asian or Pacific Islanders and 2 were Canadian Ab-
original. Concerns about family/friends and perceived
risk of progression to active TB is the major reason to
initiate the treatment. Trust on the care provided by
health care providers that the safety of the treatment
would be closely monitored is another important rea-
son for treatment-taking. Among those declined the
LTBI treatment, most did not want to take medica-
tions while they are healthy and normal. Other rea-
sons included the low risk of developing TB in the fu-
ture, problem with the time commitment due to
school or work, perceived drug side effects, doubt
about the accuracy of the TST and the belief that they
could not adhere to the regimen.

Conclusions: Shorter regimen with fewer side effects
might improve LTBI treatment adherence. Building a
trustful relationship between HCP and patient may
also help.

PS-94754-05 Zinc cream augments paediatric
tuberculin skin test reactions

M A Tovar,'2 J Alva,2 Y Ahn,'J Franco,?2 Y Magallanes,?

S Carrera,2 R H Gilman, 123 C A Evans."24 1Asociacion
Benefica PRISMA, Lima, 2Universidad Peruana Cayetano
Heredia, Lima, Peru; 3Johns Hopkins Bloomberg School of
Public Health, Baltimore, Maryland, USA; 4FHAD: Innovation
For Health And Development, London, UK.

Fax: (+44) 8704421724. e-mail: MARCOTOVAR@terra.com.pe

Background: The tuberculin skin test is an important
tool for diagnosing childhood tuberculosis (TB), but
groups at highest risk can have false-negative results
due to impaired cellular immunity. Zinc deficiency is
an important cause of suppressed cellular immunity
and zinc supplementation can augment anti-myco-
bacterial immune responses. We therefore investi-
gated whether zinc cream increased the reliability of
tuberculin skin testing in children living in an area
with high TB incidence.
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Methods: We recruited children being assessed for
suspected TB infection or disease. A baseline tubercu-
lin skin test was injected in the right forearm and
read 48-72 hours later. Then a second tuberculin skin
test was injected in the left forearm with zinc cream
or placebo cream applied under an occlusive dressing
until reading 48-72 hours later. Zinc cream or pla-
cebo allocation was randomized 2:1 and all proce-
dures were double-blind.

Results: The baseline tuberculin skin test result was
positive (>5 mm) in 46% (77/166) of participants.
Second tuberculin skin tests to which cream was ap-
plied were completed for 71 children and the median
diameter of the second tuberculin skin test (see graph)
was larger for those with zinc cream than placebo
cream (5.0 mm vs. 1.0 mm respectively, P = 0.005).
Zinc cream caused significant augmentation of the sec-
ond tuberculin skin test compared with the first, such
that the median increase in size was 5.0 mm with zinc
cream vs. 0.0 mm with placebo cream (P = 0.02). Zinc
cream caused tuberculin skin test conversion from
negative to positive (>5 mm) in 64% (27/42) of chil-
dren vs. 19% (4/21) with placebo cream (P = 0.001).
Conclusion: The application of zinc cream caused a
clinically significant increase in the size of tuberculin
skin test reactions in children with suspected TB. This
implies that false-negative tuberculin skin tests were
common and that the diagnostic sensitivity of the tu-
berculin skin test was increased by zinc cream.
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PS-94758-05 Burden of childhood TB in
hospitals and clinics in Java Island, Indonesia
T Lestari,’ A Probandari,2 A Utarini.3 'Center for Health
Service Management, Gadjah Mada University, Yogyakarta,
2Department of Public Health, Sebelas Maret University,
Surakarta, 3Department of Public Health, Gadjah Mada
University, Yogyakarta, Indonesia. Fax: (+62) 274549425.
e-mail: trisasilestari@gmail.com

Background: Despite significant achievement in tu-
berculosis (TB) control program, childhood TB has
been relatively neglected. Its burden remains un-
known due to lack of surveillance data. This study

aimed to determine the caseload of childhood TB in
lung hospitals and lung clinics in Java Island,
Indonesia.

Design/methods: A cross-sectional study to 7 lung
hospitals and 24 lung clinics was carried out in Java
Island from August 2006 to May 2007. Two lung
hospitals and 5 lung clinics which performed child-
hood TB recording and reporting routinely was se-
lected and data were analyzed descriptively.

Results: Of 13 520 TB cases reported in DOTS regis-
ter, 1388 (10.2%) were childhood TB and 51.2% of
those were <5 years old. Selected study sites treated
most cases (1195, 86.1%) in which childhood TB
comprised 20.9% of their total TB cases on average.
Among 1195 childhood TB cases, 99.2% were new
cases and 97.7% diagnosed as pulmonary TB. The
result of smear sputum examination were positive in
17 cases (1.4%), negative in 777 cases (65 %) and not
done in 402 cases (33.6%). All positive cases were
cured. Cases with treatment completed, default and
transferred were 914 (76.4%), 235 (19.6%) and 30
(2.5%) respectively.

Conclusion and recommendation: Burden of child-
hood TB in lung hospitals and lung clinics with rou-
tine reporting of childhood TB is high, with subopti-
mal treatment completion and high default rate.
National TB Program in Indonesia should strengthen
childhood TB management within the Public-Private
Mix initiatives involving lung hospital and clinics.

PS-94787-05 The short-term effect of
applying a regimen of OK-432, rifamycin and
levefloxacin to MDR-TB

S Zhang, P Song, M Y Zhang. Shenzhen Futian Chronic
Diseases Control Hospital, Shenzhen, Guangong, China.
Fax: (+86) 755 8389 1381. e-mail: xensonz@qgqg.com

Objective: To explore the therapeutic effect of pa-
tients with multidrug-resistant pulmonary tuberculo-
sis with synthetical therapeutic regimen (include ok-
432, rifamycin sodium, levefloxacin).

Methods: 31 cases of multidrug-resistant pulmonary
tuberculosis were treated with OK-432,rifamycin so-
dium, levofloxacin regimen, and combined with drug
sensitivity test and add other sensitivity drugs from
January 2006 to January 2007. The regimen is
3DRsAKVZE/6DVZE+QOK-432: Salverine). Examine
sputum smear and X-ray at 3,6,9 month, and exam-
ine liver function, kidney function and blood routine
very month. Detect T cell subgroup separatively be-
fore and at the end of the therapy.

Results: The sputum negative conversion rate was
96.7% (30/31), 93.7% (29/31), 93.7% (29/31) in
3,6,9 month. T cell subgroup examination: CD4/CD8
have become distinctive better after therapy than be-
fore therapy. Complication: liver function damage
1 case, allergic dermatitis 1 case, drug fever 1 case.
Conclusion: The recent therapeutic effect of this
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regimen is satisfied and the side effect of drug is lit-
tle, patents have good compliance. This regimen is
worthy to be spreaded.

PS-94831-05 Anti-tuberculosis drug-induced
hepatotoxicity: management and outcome

L P Zanaga, V M Sinkoc, M T Garcia, M L Moretti,

M R Resende. Medical Sciences Faculty, University of

Campinas, Campinas, Sao Paulo, Brazil. Fax: (+19) 35217451.
e-mail: mresende@hc.unicamp.br

Objectives: To evaluate the occurrence of anti-
tuberculosis drug-induced hepatotoxicity, the clinical
management and outcome of cases.

Methods: A retrospective study was performed at
the State University of Campinas’ Hospital, Sio Paulo,
Brazil; 121 TB cases reported, from January to De-
cember, 2006 were evaluated. Definition of hepato-
toxicity: a rise to five times the normal levels AST and/
or ALT for asymptomatic patients or two times the
normal values for symptomatic individuals and/or bili-
rubin dosage higher than twice the normal limits,
with the exclusion of other causes of liver toxicity.
Results: The initial regimens were R (rifampin), H
(isoniazid), Z (pyrazinamide) in 101 (83.5%) pa-
tients, R, H, Z, E (ethambutol) in 19 (15.7%) cases
and E, S (streptomycin) for 1 (0.8%) patient. HIV co-
infection was detected in 29.9% patients (36/117);
anti-HCV positive and HBsAg positive were diag-
nosed in 26.2% and 7%, respectively, among 61 indi-
viduals tested. Hepatotoxicity was observed in 11
(9.1%) cases, at a median period of 13 days since the
beginning of therapy (min 4, max 61 days). There
was AST elevation in all of cases studied (max 1195
U/L), ALT in 9 of them (max 1541 U/L) and bilirubin
in 5 cases (max 10.3mg/dl). The drugs possibly asso-
ciated with toxicity were Z in 7 cases and R in 2 (it’s
not possible to determine the drug involved for the
other 2 cases). HIV infection was associated with hep-
atotoxicity, whereas viral hepatitis and alcoholism
were not. RHZ was reintroduced in 4 (36.4%) cases,
Z was changed by E in 5 (45.4%) (regimen RHE) and
ES and ofloxacin were introduced in 2 (18.2%) of
cases. Death was more frequent among patients with
liver toxicity (45.5% x 13.6%, P = 0.0216), at a me-
dian period of 30 days after the beginning of the
treatment.

Conclusion: Hepatotoxicity occurred at a small
number of cases with standard regimens. HIV co-
infection and death were more frequent in patients
with hepatotoxicity.

PS-94879-05 Coadjuvant surgery for
treatment of multidrug-resistant tuberculosis:
report of 410 cases

J G Somocurcio,! A Sotomayor,! M Valcarcel,' S Portilla,’
S Shin,2 J Furin,2 ) Bayona,2 D Guerra.2 'Surgeons of Health
Ministry, Lima, 2Partners in Health Peru, Lima, Peru.

Fax: (+511) 4343240. e-mail: ase@terra.com.pe

Background: Treatment for pulmonary Tuberculo-
sis (TB) is drug-based but the emergence of drug-
resistance has decreased its therapeutic efficacy. Pul-
monary surgery is an important beneficial adjuvant
strategy for MDR-TB treatment. We present our ex-
perience in Peru, where the availability of infrastruc-
ture and limited technical and financial resources nec-
essary to have a working surgical program still present
a challenge.

Methods: Between May of 1999 and January of
2008, a team of surgeons from the Peruvian Ministry
of Health performed pulmonary surgery on 410 pa-
tients. We describe the types of surgical procedures
performed and summarize the clinical characteristics
and evolution of these patients.

Results: A total of 414 surgical interventions were
performed on 410 patients. Most cases were male
(57.9%) and the mean age was 31.3 years. Patients
were resistant to a mean of 6.5 drugs. Cavitary le-
sions were the most common (90%) and lobectomy
was the most commonly performed surgical procedure
(68.11%). Postoperative morbidity occurred in 11.6%
of cases. Bronchopleural fistula, empyema and pro-
longed air leak were the most common postoperative
complications. Postoperative mortality occurred in
1.4% Patients were followed post-operatively for a
maximum time of 79.3 months and culture conver-
sion was achieved in 352 (85%) cases.

Conclusions: Pulmonary adjuvant surgery on MDR-
TB patients is an effective alternative in culture con-
version. This strategy should be included as part of
treatment programs.

PS-94945-05 Zinc and vitamin A as
co-adjuvants for the treatment of
pulmonary tuberculosis

L Lawson,' M A Yassin,2 T D Thacher,?> A N Onuoha,’
A Usman,* N Emenyonu,' P D O Davies,5 L E Cuevas.?
1Zankli Medical Centre, ABUJA, FCT, Nigeria; 2Liverpool School
of Tropical Medicine, Liverpool, Merseyside, UK; 3Mayo
Hospital, Rochester, Minnesota, USA; 4National Hospital,
Abuija, FCT, Nigeria; 5Cardiothoracic Centre, Liverpool,
Merseyside, UK. Fax: (+234) 95239570.

e-mail: lovettlawson@hotmail.com

Background: Several observational and a few experi-
mental studies have established a strong relationship
between micronutrient deficiencies and Tuberculosis.
Aim: To assess the efficacy of zinc and zinc plus vita-
min A as adjuncts for the treatment of PTB.

Methods: A double-blind, placebo-controlled clinical
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trial of patients >135 years old with cough >2 weeks
duration and acid-fast bacilli (AFB) in sputum. In ad-
dition to anti-TB treatment, patients were randomly
allocated to receive weekly supplements of zinc, zinc
plus vitamin A or placebos. Clinical, demographic and
biochemical data were collected from each patient.
Results: 350 patients were enrolled. The mean time
for the sputum to become AFB-negative was shorter
for patients receiving zinc or zinc plus vitamin A than
placebos. (3.1 and 3.5 weeks versus 4.1 weeks, re-
spectively P = 0.03). Supplemented patients had ear-
lier resolution of clinical symptoms and improvement
of laboratory markers, but these differences were not
statistically significant. Patients receiving zinc and vi-
tamin A supplements had higher mortality than pa-
tients receiving placebo (9/117 and 9/117 versus
1/117, P = 0.01).

Interpretation: The difference in the mean time to be-
come sputum AFB-negative is small would not be of
clinical significance for the management of patients.
The higher mortality of patients receiving micro-
nutrient supplements needs to be further investigated.

PS-95089-05 Malnutrition and zinc deficiency
in patients with pulmonary TB

D Ramalho,! K Delogo,! A C G Duarte,' M L Moraes,’

E D D Mesquita," H M M G de Oliveira,2 A L Kritski,?2

M M Oliveira.! Federal Universisty of Rio de Janeiro,

Rio de Janeiro, RJ, 25anta Maria Hospital, Rio de Janeiro,

RJ, Brazil. Fax: (+552) 2562-2426.

e-mail: martholiveira@yahoo.com.br

Introduction: Malnutrition is one of the factors that
contribute to the susceptibility of the TB disease and,
followed by the need of micronutrients, can be a pre-
disposing factor for infection and severe disease.
Methodology: Patients with TB admitted in two hos-
pitals in Rio de Janeiro were assessed in three periods,
within a two-month period. The anthropometry was
evaluated through arm muscular area (AMA) and
triciptal skin fold (TSF), these being compared to the
percentiles according to Frisancho (1989). The zinc
was evaluated by atomic emission spectophotometry.
The reduced levels were considered as low values as
0.85 mg/L and the normal values above 1.2 mg/L. The
reactive C protein (RCP) was dosed by nephelometry
and the cut point was 0.03 mg/dL.

Results: 40 patients were assessed. According to the
TSE, there was the prevalence of severe malnutrition
(SM) in the follow up: 84%, 82% and 72% of the
patients, in the 0-, 30- and 60-day periods, respec-
tively. The SM was also prevalent concerning the
AMA classification: 87%, 79% and 69% in the three
periods respectively. As for the zinc, 86.5%, 87.5%
and 89.5% of the patients showed low levels and
13.5%, 12.5% and 10.5% had normal levels in the
0-, 30- and 60-day periods, respectively. All patients
showed RCP levels over 0.03 mg/dL.

Discussion: According to the RCP levels, this group
is in an acute phase response, which leads to a de-
crease in the muscle and fat mass characterizing the
SM found. Amongst these patients, 83 % showed zinc
deficiency, a contributing factor for a possible de-
crease in the immune response.

Conclusion: A protein-caloric malnutrition observed
in these patients admitted with TB as well as the defi-
cit of micronutrients such as the zinc must be consid-
ered when defining the diet to be offered.

Project funded by ICOHRTA AIDS/TB, grant # 5 U2R TWO00

6883-02, Process—CNPq/INCT 573548/2008-0, CNPq TB. Pro-
cess 507658/2004-3. FAPER J—PensaRio. Process: 11.288/2007.

PS-95307-05 Using traditional healers,
‘Sangomas’, to improve TB-HIV treatment
success in South Africa

K Dong,'2 Z Thabethe,2 T Sibaya,2 J Vanderplank,?2

H Dlwati.3 "Mass General Hospital/Harvard, Boston,
Massachusetts, USA; 2iITEACH/Edendale Hospital,
Pietermartizburg, KZN, 3Edendale Hospital, Pietermaritzburg,
KZN, South Africa. Fax: (+27) 33 395-4523.

e-mail: woodil.iteach@gmail.com

Background: South Africa (SA) has one of the high-
est TB incidence and lowest TB treatment and cure
rates, contributing to rising DRTB. Combined with
high HIV co-infection, TB is the leading cause of
death in SA. Despite a reported 100% DOT cover-
age, SA continues to fall short of global and National
TB targets. In SA, 80% of patients seek care from a
Traditional Healer (Sangoma) before going to a clinic
or hospital. However, no systematic integration of
healers has been attempted to strengthen TB or HIV
services.

Methods: In 2006, an NGO (iTEACH) based at a
large government hospital in SA, began training 300
Traditional Healers on basics of TB and HIV. Train-
ing was conducted in local language (isiZulu) as the
majority of healers are illiterate. In 2008, approval
was obtained for the certification course for HIV
Counseling to be conducted in isiZulu, to enable heal-
ers to provide HIV voluntary counseling and testing
(VCT). In Feb 2009, HCWs (doctors, nurses, coun-
selors) and patients were surveyed to assess attitudes
around integrating Traditional Healers in govern-
ment TB and HIV services. In March 2009, a 1-page
patient assessment form was created to enable heal-
ers to document signs/symptoms of TB, AIDS and drug
side-effects, and to serve as a patient referral letter to
a clinic or hospital. Signs/symptoms were depicted
graphically (photo or drawing), to enable healers to
take a history by checking a box next to an image.
Results: Retention of TB and HIV information was
high amongst healers, as was acceptance of the need
for TB and HIV patients to receive treatment from a
clinic/hospital. HCWs expressed reservations about
receiving referrals from healers, while patients were
strongly in favor of a plan for dual support.
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Discussion: Traditional Healers may serve as power-
ful allies in achievement of TB and HIV treatment
adherence and success in SA, and thus represent an
underutilized resource. A pilot is planned to deter-
mine feasibility and efficacy.

PS-95400-05 Low-level isoniazid and
ethionamide co-resistance: preliminary
findings in the Western Cape

M Barnard,' Z Bhyat,2 G Coetzee,2 V Azevedo,3 H Cox,*

C McDermot,4 M Bosman,! H J Koornhof.2 'NHLS, Cape
Town, 2National TB Reference Laboratory, Johannesburg, 3City
Health, Cape Town, 4MSF, Cape Town, South Africa.

Fax: (+27) 11 386 6394. e-mail: gerrit.coetzee@nhls.ac.za

Introduction: Based on the presence of katG and
inhA mutations, the Genotype®MTBDRplus (Hain
Lifescience) line-probe assay (Hain LPA), provides a
presumptive diagnosis of isoniazid (INH) resistance.
Low-level INH resistance, mostly associated with
inhA mutations, has been shown to be associated
with co-resistance to ethionamide (ETH). This study
aims to determine if in the Western Cape, this associ-
ation occurs frequently.

Design and methods: Specimens were collected dur-
ing a TB drug resistance survey at two clinics in
Khayelitsha, Cape Town and 527 cultures from these
patients were tested by Hain LPA and then sent for
‘blind’ susceptibility testing at the National TB Refer-
ence Laboratory in Johannesburg. Critical concentra-
tions of 0.1 ug/ml and 0.4 ug/ml were used for low-
level- and high-level INH resistance determination
and 5.0 ug/ml for ethionamide resistance.

Results: Early findings indicate that all of 7 cultures
found to harbour the MUT1 inhA mutation exhib-
ited low-level INH resistance with co-resistance to
ethionamide. An eighth isolate which also showed
co-resistance had a katG mutation, indicating that in
this small cohort the MUT1 inh A mutation is strongly
associated with low-level INH resistance combined
with ethionamide resistance. Further DST results are
being awaited, and once available, the inhA mutation
distributions will be assessed.

Discussion and conclusion: There is good clinical ev-
idence that patients with low-level INH resistance
may respond to high-dose INH therapy. The present
study is ongoing and if this strong correlation be-
tween the MUT1 inhA mutation and dual resistance
between these two drugs is confirmed, also in studies
from other regions, the demonstration of this muta-
tion by routine line-probe testing could, as has been
suggested, be used for early optimization of MDR-
TB management with high-dose INH and omitting
ethionamide from the treatment schedule.

PS-95422-05 The cost of acidic commercial
fruit drinks versus fresh citrus microcarpa juice
for use with PAS

M L Agcaoili, N R C Mira, M | D Quelapio, J P Campos,

J SR Pancho, T E Tupasi. Tropical Disease Foundation, Inc.,
Makati, Philippines. Fax: (+6) 027516021.

e-mail: mlagcaoili@tdf.org.ph

Background: Para-aminosalicylic Acid (PAS) is given
to 22% of patients with MDR-TB in the Philippines
in a formulation that requires an acidic medium upon
ingestion. This is an additional cost to the expensive
treatment for MDR-TB.

Design and objectives: Commonly chosen fruit
drinks by patients were listed and tested. This study
aimed to determine and compare the pH and costs of
these drinks with fresh calamansi or Citrus micro-
carpa juice for use with PAS.

Results: The mean pH of commercial fruit juices
ranged from 2.8-3.6 which is acidic, of which grape
fruit juice had the lowest. Powdered juices 45 g pack

Table Cost and pH of commercial fruit drinks and
preparation using fresh Citrus microcarpa juice

Cost/  Cost/

unit 250 ml  Mean

Preparation/Product ml/unit  USD  USD pH
Commercial fruit drinks
Liquid
Tetra pack
Product 1 (pineapple,
grapes, orange, 0.109- 0.137-
mango) 200ml  0.125 0.156 2.8-3.6
Bottled
Product 2 (pine
orange, pineapple) 330 ml  0.438 0.331 3.2
Product 3 (orange,
apple) 355ml  0.416 0.293 3-3.03
Can
Product 4 (four
seasons) 240 ml  0.469 0.488 3.6
Powder
45g pack
Product 5 (sweet
ponkan) 1L water 0.186 0.058 2.9
Product 6
(calamanst) 1L water 0.186 0.058 3.1
Citrus microcarpa  Cost/
juice in 250 ml 250 ml
of water USD pH
Preparation using fresh Citrus microcarpa juice
Without sugar S5 ml 0.035 2.8
10 ml 0.058 2.7
20 ml 0.10$ 2.5
30 ml 0.152 2.4
40 ml 0.199 2.6
50 ml 0.246 2.6
With 2 teaspoon sugar S5 ml 0.039 2.8
10 ml 0.062 2.6
20 ml 0.109 2.5
30 ml 0.156 2.4
40 ml 0.203 2.6
50 ml 0.250 2.6
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diluted in one liter of water had a pH of 2.9 and 3.1.
Pure Citrus microcarpa juice, 5 ml to 50 ml incor-
porated in 1 cup of water with or without sugar,
had a pH range of 2.4-2.8. As low as one teaspoon
of Citrus microcarpa juice in 1 cup of water produced
an acidic drink with a pH of 2.8 which means that
as low as USD 0.035 can be spent by patients for
use with PAS. The cost of commercial fruit drinks
ranged from USD 0.058-USD 0.488 and the cost of
using fresh Citrus microcarpa ranged from USD
0.035-0.246.

Conclusion: Commercially available fruit juices with
flavors of orange, pineapple, grapes, mango, pine or-
ange and apple are safe for use with PAS. Powdered
citrus fruit juices are safe provided that the recom-
mended dilution by the manufacturer is strictly fol-
lowed. As low as one teaspoon of Citrus microcarpa
in 1 cup of water with pH of 2.8 can already be used
with PAS. With the increasing prices of basic com-
modities, patients will have the option of taking this
very economical juice drink with PAS.

PS-95429-05 Severity of adverse drug
reactions to second-line anti-tuberculosis
therapy

J N Banavaliker, A Bhatnagar. Rajan Babu TB Hospital,
Delhi, India. e-mail: jnbanavaliker@yahoo.com

Background: The treatment of MDR-TB is difficult
due to adverse effect of second line drugs which can
lead to default, morbidity and failure of treatment.

Methods: Retrospective analysis of patients with
MDR-TB admitted in hospital in last one year was
done. Directly observed, standardized treatment with
second line ATT was given to all patients. The sever-
ity of ADR was graded according to modified com-
mon toxicity criteria (NIH, DCTD, DHHS 1998).
Appropriate interventions were done for the ADR.

Results: 110 HIV-seronegative in-patients (65 males,
55 females, mean age 50 *= 24 years) were studied.
ADR were observed in 93/110 (85.4%). These were
gastritis (73/93, 78.5%), pruritis (26/93, 28 %), injec-
tion abscess (23/93, 24.7%), arthralgia (15/93,
16.12%), hypothyroidism (12/93, 12.9%), headache
(10/93, 10.7%), ototoxicity (9/93, 9.7%), hyperurice-
mia (9/93, 9.7%), rashes (8/93, 8.6%), vertigo (4/93,
4.3%), gynaecomastia (2/93, 2.1%), skin discoloura-
tion (2/93, 2.1%), psychosis (1/93, 1%). No ADR
was seen in 17/110 (15.4%). Many of the patients
had more than one ADR simultaneously. The onset of
ADR was significantly higher in 4 to 6 months as com-
pared to first 3 months of ATT (79/93 vs 9/93, Odds
Ratio = 8.77, 95%CI = 4.15-18.52, P = 0.0001).
Grade I ADR were seen in 79/93 (85%), grade I in
13/93 (14%), grade 11T in 1/93 (1%), while grade IV
ADR was seen in none. Sputum conversion was seen
in 85/110 (77.3%) within six months of starting of
treatment, while 25/110 (22.7%) were given extended

intensive phase treatment as the sputum conversion
was delayed.

Conclusions: Onset of ADR were highest 4-6 months
after starting treatment. Gastritis was the commonest
occuring ADR. Most of the patients had grade | ADR,
while grade II ADRs were seen in those on an ex-
tended intensive phase. Recognition and management
of ADRs to second-line therapy is important to pre-
vent default and failure of treatment.

PS-95655-05 Impact of food support on
TB treatment at a community-based DOTS
program, Kampala, Uganda

S Guma, J Apuuli. Kawempe Home Care, Kampala, Uganda.
Fax: (+041) 530414. e-mail: sguma08@gmail.com

Background: It has been observed that loss of food
security is a major challenge faced by patients with
TB-HIV living in a large urban slum with population
269000 people in Kawempe division, Kampala,
Uganda. This contributes to poor adherence and a
high default rate 15% (MOH 2007).

Intervention or response: The most vulnerable pa-
tients are identified by the community volunteers
during DOTS and their socio economic status is eval-
uated. Those eligible are put on weekly rations of
food support including rice, sugar, beans and maize
flour for a maximum of 4 months at a cost of 20 US
dollars a month. The patient’s health is evaluated
through regular home visits by clinical team.
Results: In 2008, 161 HIV patients were treated for
TB of which 49 (30.4%) have received food support.
Of the food beneficiaries, 28 (57.2%) have completed
treatment, 6 (12.2%) died before completion while
15 (30.6%) are still on treatment. 50% of the people
who are still on treatment have been on food support
for at least three months. 90% of those who com-
pleted treatment have resumed work and marked im-
provement in their health was noted within 3 months
after food initiation. 112 (69.6%) of the patients who
did not receive food support also reported good ad-
herence as well as marked health improvement.
Conclusion/recommendation: The food support for
destitute TB patients improves their adherence and
treatment outcomes. Organisations providing TB-
HIV care should consider providing food support to
the vulnerable patients.



S114  Abstract presentations, Saturday, 5 December

LABORATORY AND TB DIAGNOSIS |

PS-94077-05 A rational laboratory approach
during mass screening in Azerbaijan prisons

R Mehdiyey,! R Tahirli," A Khaligov," H Babayev,'

S Bakshaliyev,' V Popova,' L Kiebooms,2 S Rusch-Gerdes.3
Main Medical Department of the Ministry of Justice, Baku,
2International Committee of the Red Cross, Baku, Azerbaijan;
3Supranational Reference Laboratory, Borstel, Germany.

Fax: (+994) 4656519. e-mail: health.bak@icrc.org

Setting: Specialized Treatment Institution, Ministry
of Justice, Baku, Azerbaijan.

Objective: To illustrate how a modified lab approach
can cope with prison-context induced problems, by
limiting microscopy, without affecting detection.
Method: Following identification of “TB suspects’ by
MS combining Questionnaire and MMR, sputum is
examined by microscopy and culture.

Results: MS identified 2068 ‘TB suspects’ in 2008.
Specimens were collected on 1764 of these “TB-
suspects’ (85% coverage due to release, transfers, and
refusal of detainees to comply). 2951 sputum speci-
mens were examined (<2 specimens per ‘TB-suspect’,
due to their high numbers induced by a low screening
sensitivity) microscopically after ZN, resulting in 54
SS+ patients (3%), of whom 12 (22% of SS+) were
highly infectious cases. Sputum of 1369 “TB-suspects’
was cultured out of a total of 1764 ‘TB-suspects’
(78% coverage, due to low volume and/or quality),
either on both MGIT and L], or on LJ only due to
lack of MGIT reagents. (Table)

Conclusions: Low-yielding microscopy combined
with the problems obtaining quality specimens led to
reducing the number of specimens to <2/patient.
Nevertheless, a single microscopic slide identified the
highly infectious cases, while culture identified the vast
majority of TB patients. When considering the preva-
lence of MDR-TB, a growing culture offers the sup-
plementary advantage of enabling timely Drug Sensi-
tivity Testing.

Cultured on

LJ only:
Cultured on both MGIT and LJ: 699 specimens 670 specimens
CC+ on C+ on C+ on C+ on
MGIT only MGIT & L] Ljonly L
351699 (5%) 961699 (14%)  9/699 (1%) 751670 (11%)
Microscopy vs. C+/88— C+/8S+ C—/8S+
culture/results 165 (75%) 50 (23%) 4 (<2%)

PS-94156-05 Monitoring of quality and
effectiveness indicators of TB microbiology
diagnosis in Russia

E Sevastyanova, V Punga, V Erokhin. Central TB Research

Institute, Moscow, Russian Federation. Fax: (+749) 785 91 08.
e-mail: elinasev@yandex.ru

Aim: To develop optimal criteria to evaluate quality
and effectiveness of TB microbiology diagnosis and

determine recommended values for Russian labora-
tories. To carry out a comparative analysis of labora-
tories performance in different Russian regions based
on the most demonstrative indicators.

Methods: The studies have been carried out for sev-
eral years in 15 Russian regions monitored by the
Central TB Research Institute. Out of them 5 were
pilot territories, i.e. they first implemented the DOTS
Programme and the qualitative laboratory studies as-
surance system.

Results: We observed low effectiveness of sputum
smear-positive TB cases detection by Ziehl-Neelsen
microscopy at clinical diagnostic laboratories of gen-
eral health institutions of Russia. However, based on
the pilot regions experience, we established that gen-
eral health institutions could detect over 50% of all
registered TB cases with positive smears. At the same
time, the proportion of sputum smear-positive TB
cases detected by general health clinical diagnostic lab-
oratories from the total number of examined patients
was 1-3%. The monitoring of TB bacteriology labo-
ratories performance revealed that in 2007 average
proportions of smear and culture positive pulmonary
TB cases out of all newly-detected pulmonary TB cases
in Russia were 33.7% and 45.8% respectively. But in
the pilot regions these rates were significantly higher
than the Russian average, and in 2007 reached: in Iva-
novo region 53.1% and 70.3%, in Orel region 53.8%
and 78%, in Mary-El Republic 46% and 75.3%, re-
spectively. In the other regions these indicators were
the same or even lower than the Russian average rate.
Conclusion: In the pilot regions of the Russian Fed-
eration TB microbiology diagnosis effectiveness indi-
cators are significantly higher than in the other regions
and meet the international standards. This demon-
strates the necessity to implement the system of quali-
tative laboratory studies assurance countrywide.

PS-94178-05 Evaluation of fluorochrome
staining technique at room temperature and
at 37°C to detect acid-fast bacilli

N Karki,’ J P Ghimire,2 P Malla,’ S N Shrestha,’

R K Bhandari." 'National Tuberculosis Centre, Bhaktapur,
Bagmati, 2SAARC TB and HIV/AIDS Centre, Bhaktapur,
Bagmati, Nepal. Fax: (+977) 16635986.

e-mail: narayanbahadur@yahoo.co.in

Background: Fluorochrome staining is preferred for
Acid Fast Bacilli (AFB) detection in the overburden
laboratories as it is readily interpreted and yields
greater sensitivity. This cross-sectional study was con-
ducted at National Tuberculosis Reference Labora-
tory, National Tuberculosis Centre, Bhaktapur, Nepal
with an objective to evaluate Fluorochrome staining
techniques at room temperature and at 37°C to de-
tect AFB in direct sputum smear.

Methods: A total of 300 specimens from clinically
tuberculosis suspected cases were processed from
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July to November 2007 attending Out Patient Depart-
ment (OPD) National Tuberculosis Centre were sub-
mitted for study. Two sets of direct smear were prepared
using standard method. Staining was done at room
temperature as well as 37°C using standard methods.
Results: Out of the 300 sputum specimen processed,
61 (20.3%) patients were diagnosed as having as tu-
berculosis by culture whereas; the contamination rate
was 7.3%. Compared to culture, the sensitivity, spec-
ificity, positive predictive value and negative predic-
tive values at room temperature and at 37°C were
67.2%, 95.8%, 82% and 77%, 95.8%, 84% and
93.6% respectively. Sixty three (21%) were positive
for AFB by fluorochrome staining techniques, 55 were
positive for both methods and 8 were positive at 37°C
only. Staining at 37°C increased the smear positivity
by 12.7%. Of the 55 positive smear by both meth-
ods, 17 (31%) had more AFB on smear stained at
37°C, and 6 (11%) had greater number of AFB on
smear stained at room temperature.

Conclusion: The fluorochrome staining technique at
37°C is found to be more sensitive and enables visu-
alization of greater number of AFB in a smear. Hence,
the study concludes that fluorochrome staining at
37°C is economical in terms of both time and expense
and can be recommended for routine use.

PS-94188-05 Systematic review of sputum
processing methods for smear microscopy:

an update

A Cattamanchi,’2 J L Davis,'2 P C Hopewell, 2

K R Steingart.2 'University of California, San Francisco, San
Francisco, California, 2Francis J. Curry National Tuberculosis
Center, University of California, San Francisco, San Francisco,
California, USA. Fax: (+1) 415 695 1551.

e-mail: acattamanchi@medsfgh.ucsf.edu

Background: A systematic review published in 2006
found that any chemical processing of sputum fol-
lowed by centrifugation or gravity sedimentation in-
creased the sensitivity of smear microscopy for TB
diagnosis. We present an updated analysis that in-
cludes studies published since 200S5.

Methods: Multiple databases were searched (2009
January) for primary studies in all languages compar-
ing direct (DM) and processed microscopy (PM). Un-
like the prior review, studies were ineligible if they in-
cluded <10 participants or only specimens found
negative on DM. Standard methods for systematic re-
views were followed, including visual assessment of
forest plots and testing for heterogeneity (x2 and I2
tests) overall and within pre-specified PM sub-groups:
A) Any chemical processing + centrifugation (7 =
15); B) Bleach centrifugation (z = 7), and C) Bleach
sedimentation (7 = 5).

Results: 69 studies (46 articles) were included. 45
(65%) studies enrolled TB suspects, 36 (52%) pre-
sented patient-level analyses, 27 (39%) reported ade-

quate blinding, 7 (10%) included HIV-infected pa-
tients, and 6 (9%) evaluated PM in a peripheral
laboratory. Microscopy was performed using Ziehl-
Neelsen stain in 61 (88%) and culture served as the
reference standard in 35 (51%) studies. Significant
heterogeneity in sensitivity estimates was present over-
all (P < 0.001,12 87%) and in each sub-group. How-
ever, inspection of forest plots revealed that PM sen-
sitivity was at least 5% greater than DM sensitivity
in 11/15 sub-group A, 5/7 sub-group B, and 3/5 sub-
group C studies.

Conclusions: Although significant heterogeneity was
present, we found that the majority of studies in all
sub-groups reported higher sensitivity with PM than
with DM. Additional high quality studies conducted in
peripheral laboratories in low income countries are
needed to adequately inform policy recommendations.

PS-94214-05 Same-day smear microscopy for
tuberculosis diagnosis: an alternative approach
A Cattamanchi,’2 J L Davis, 2 W Worodria,34 S Yoo,3

S den Boon,5 M Joloba,3 P C Hopewell,"2 L Huang.!
"University of California, San Francisco (UCSF), San Francisco,
California, 2Francis J. Curry National Tuberculosis Center,

San Francisco, California, USA; 3Makerere University (MU),
Kampala, Uganda; 4Uganda Ministry of Health, Kampala,
SMU-UCSF Research Collaboration, Kampala, Uganda.

Fax: (+1) 415 695 1551.

e-mail: acattamanchi@medsfgh.ucsf.edu

Background: Recent studies highlight the impor-
tance of completing the TB diagnostic evaluation at
the initial patient visit in high burden countries. We
compared the accuracy of smear microscopy for TB
diagnosis when using a same-day strategy (one direct
and one concentrated smear prepared from a single
spot sputum specimen) versus using the standard
spot-morning sputum collection strategy.

Methods: Consecutive patients admitted to Mulago
Hospital (Kampala, Uganda) with cough =2 weeks
provided sputum specimens at initial evaluation (spot)
and early the next morning. Direct (Ziehl-Neelsen)
and NALC-NaOH concentrated (Auramine-O) smears
were prepared from both specimens. The same-day
strategy combined the results of direct and concen-
trated smears of the spot specimen only. The standard
strategy combined the results of direct smear of the
spot specimen and concentrated smear of the morning
specimen. Sensitivity and specificity were compared
using sputum culture as the reference standard.
Results: Of 640 patients enrolled, 532 (83%) were
HIV-infected and 371 (58 %) patients had at least one
positive TB culture. The sensitivities of the standard
(66%) and same-day (64 %) sputum collection strate-
gies were not significantly different (difference 2%,
95%CI —3% to +6%, P = 0.60). Direct smear of
the spot specimen detected 51% of cases. The incre-
mental gain in sensitivity with the second, concen-
trated smear was 15% for the standard and 13% for
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the same-day strategy. The specificities of the two strat-
egies were also similar (88% vs. 87%, P = 0.74).
Conclusions: In a hospital-based cohort with high
HIV prevalence, examining two smears prepared
from a single sputum specimen was as sensitive as ex-
amining two smears prepared from sputum specimens
collected on successive days. This same-day approach
may enable improved infection control through ear-
lier identification of infectious patients and also mer-
its further evaluation in ambulatory settings.

PS-94310-05 Systematic review of same-day
sputum examination for smear microscopy

J L Davis, "2 A Cattamanchi,’2 P C Hopewell, 2

K R Steingart.2 'University of California, San Francisco, San
Francisco, California, 2Francis J. Curry National Tuberculosis
Center, San Francisco, California, USA.

Fax: (+1) 415 695-1551. e-mail: lucian.davis@ucsf.edu

Background: The recommended approach to evalu-
ating pulmonary TB suspects is to collect and exam-
ine at least 2 sputum specimens over 2 consecutive
days. This ‘standard’ approach is associated with
substantial patient drop-out. As an alternative, ‘same-
day’ smear microscopy, in which either 2 specimens
are collected on the same day (‘front-loaded’) or a
single specimen is examined by 2 separate smears
(‘single-specimen’), may reduce losses without decreas-
ing smear+ case detection. We performed a system-
atic review of the literature to compare the accuracy
of same-day with standard (2-day) smear microscopy.
Methods: We searched multiple databases for pri-
mary studies in all languages comparing same-day to
standard sputum microscopy on =2 smears for diag-
nosing pulmonary TB. Using standardized instru-
ments, 2 reviewers independently extracted informa-
tion on study design and quality, as well as data to
calculate sensitivity of same-day and standard strate-
gies. We tested for heterogeneity using x2 and 12 tests,
and generated Mantel-Haenszel pooled estimates of
sensitivity and within-study sensitivity differences.
Results: 5 studies (4 articles) from 5 low-income
countries were included (1563 participants). All were
of high quality, and 4/5 included a reference standard.
2 studies enrolled HIV+ patients. Pooled estimates of
sensitivity were 65% (95%CI 61-69) for the same-
day strategy, and 66% (95%CI 62-70) for the stan-
dard strategy, both without significant heterogeneity.
Within-study sensitivity differences found the same-
day strategy as sensitive as the standard strategy (dif-
ference —1.2%,95%CI —6.7-4.3, P = 0.66) without
heterogeneity.

Conclusions: Examining 2 separate sputum smears
obtained on the same day detected a similar propor-
tion of TB cases as standard, 2-day strategies. Addi-
tional large studies performed under operational con-
ditions and including HIV + patients would strengthen
the case for changing guidelines.

PS-94367-05 Lack of sensitivity of interferon-
gamma release assay for TST conversion in
recently exposed HHCs

R Ribeiro-Rodrigues,’ E Jones,2 D Alland,2 L Batista,’

G Fregona,’ P Salgame,2 R Dietze,' J Ellner.2 'Universidade
Federal do Espirito Santo, Vitoria, ES, Brazil; 2University of
Medicine and Dentistry of New Jersey, Newark, New Jersey,
USA. Fax: (+55) 3335 7207. e-mail: rodrigrr@ndi.ufes.br

Introduction: A major challenge in tuberculosis (TB)
control is the diagnosis and treatment of latent TB in-
fection. Until recently, there were no alternatives to
the tuberculin skin test (TST) for diagnosing latent
tuberculosis; however, interferon-y assays that use
Mycobacterium tuberculosis (Mtb)-specific antigens,
such as ESAT-6 and CFP-10, were developed and may
have advantages over the TST, in terms of higher
specificity, better correlation with exposure to Mtb,
and less cross-reactivity due to BCG vaccination and
non-tuberculous mycobacterial infection.

Methods: One-hundred and forty-nine household
contactants from TB index cases, aged 1-78 years,
from 23 families, were tested by both TST and Quan-
tiferon-Gold (QTF-G). TST was given at time of en-
rollment and QTF-G 8 weeks later. If the first TST
was negative (<10 mm) it was repeated at the time of
QTEF-G. The presence of soluble IFN-vy in the super-
natants was evaluated by ELISA.

Results: All 149 individuals were tested by both TST
and QTF-G. We observed 27% (40/149) discordance
between QFN-G and TST = 10 mm. All of the dis-
cordants were TST+ but QFN-negative. Among
those 40 discordant individuals, 8 (20%) did not
present a BCG scar and 14 (35%) were TST convert-
ers; therefore, highly unlikely to be false positive for
TST. Even the stable TST+ subjects are unlikely to be
false positive TST+, given their status as household
contacts of highly infectious index cases. Further-
more, 30/40 discordant individuals aggregated within
nine families.

Conclusion: These findings from the household con-
tacts indicate that QFN-G test may lack sensitivity in
detecting tuberculosis infection in newly infected
patients.

PS-94450-05 Can LED fluorescence
microscopes replace conventional bright

field microscopes?

H Sohn,’ C Boehme,' Y Mundade,? C E Zamudio Fuertes,3
K Sosamma,4 K R John,4* M Mareka,> C N Paramasivan.’
TFIND, Geneve, Cointrin, Switzerland; 2FIND India, New Delhi,
India; 3Instituto de Medicina Tropical Alexander von Humboldt,
Universidad Peruana Cayetano Heredia, Lima, Peru;
4Department of Community Health, Christian Medical College,
Vellore, India; SMinistry of Health and Social Welfare, Maseru,
Lesotho. Fax: (+41) 22 7100599. e-mail: dhjsohn@gmail.com

Diagnosis of TB by sputum microscopy has been the
cornerstone in resource-poor, high burden countries.
Conventional fluorescence microscopy (FM) with au-
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ramine O staining has higher sensitivity and specificity
compared to ziehl-neelsen (ZN) method using bright
field light microscopes. However, due to logistical dif-
ficulties and high cost (need for a darkroom, constant
power, expensive equipment, periodic replacement of
bulbs and frequent maintenance), FM has not been
widely used. Recently, new range of microscopes uti-
lizing light emitting diode (LED) technology have
been introduced, with a performance characteristics
similar to FM at a much lower cost, hassle-free
maintenance, and minimal infrastructure require-
ment (no need for a darkroom or air-conditioner). As
part of the FIND iLED demonstration study, cost
analysis was performed comparing FM (in select
sites), ZN and LED FM in various settings (low to
high volume microscopy centers) in Lesotho, India,
and Peru. Cost per sputum specimen screened by var-
ious microscopy methods was calculated based on de-
tailed in-laboratory observations, expenditure records,
interviews and annualized capital costs over the esti-
mated life-time. Our preliminary results reveal cost
LED FM (unit cost per test ranging from 0.90-
1.15 USD) is cost-favorable compared to ZN (1.00-
1.20 USD). Further analysis is being done to evaluate
full cost-effectiveness of LED FM as an alternative
routine method for AFB smear microscopy.

PS-94610-05 Concentrated sputum and light
emitting diode fluorescence microscopy to
diagnose tuberculosis

M Bonnet,’ L Gagnidze,' W Githui,2 L A Osana,3

A M Chege,3 P J Guerin," A Ramsay,*> F Varaine.®
Epicentre, Geneva-21, Switzerland; 2Centre for Respiratory
Disease Research, Kenya Medical Research Institute, Nairobi,
3Medecins Sans Frontieres, Nairobi, Kenya; 4Liverpool School
of Tropical Medicine, Liverpool, UK; 5TDR, WHO, Geneva,
Switzerland; éMedecins Sans Frontieres, Paris, France.

Fax: (+42) 22 8498488.

e-mail: maryline.bonnet@geneva.msf.org

Background: Simplified fluorescence microscopy
(FM) using Light Emitting Diode (LED) is an alterna-
tive to conventional FM for overburden peripheral
laboratories. Our study aims to evaluate the perfor-
mance of the FluoLed Easy Blue™ FM after over-
night sputum sedimentation with sodium hypochlo-
rite (NaOCl).

Method: Three sputa were collected over 2 days from
tuberculosis (TB) suspects in an urban health clinic in
Mathare, Nairobi-Kenya. Auramine staining was per-
formed the same day on fresh specimen and the fol-
lowing day on sediment after overnight sedimenta-
tion with equal volume of 3.5% NaOCI. Forty fields
were read using 40X objective. A 4th specimen was
collected and sent to the Kenyan Medical Research
Institute laboratory for Lowenstein Jensen culture.
McNemar’s test was used to compare positivity rates,
sensitivity and specificity.

Results: A total of 1062 specimens from 387 TB sus-

pects were analyzed. Smear-positivity rate increased
from 19.6% to 25.1% after NaOCI sedimentation,
P < 0.001. Culture results were available for 281
patients (824 sputa). After NaOCI sedimentation,
sensitivity increased from 63.8% (136/213) to 69%
(147/213), P = 0.03. Specificity decreased from
98.2% (600/611) to 91.3% (555/608), P < 0.001.
Out of 53 false positive results after NaOCl sedimen-
tation, 38 (73.1%) had below 3 acid-fast bacilli (AFB).
Of a total of 55 smears with <3 AFB after NaOCI
sedimentation, a third (17) were from culture posi-
tive patients. Artefacts were reported in 1.5% and
7.9% of 1062 smears using direct and FM after Na-
OCI sedimentation, respectively (P < 0.001).
Conclusion: Despite a significant increase of detec-
tion using NaOCL sedimentation method in addition
to simplified FM, the loss in specificity is a serious
concern. The increase of artefacts could be a reason
and should be further investigated.

PS-94707-05 Relation between macroscopic
and microscopic assessment of specimens
collected for TB diagnosis

S Banu,’ M K M Uddin," M B H Chowdhury,’ K Zaman,'

M A Quaiyum,’ S A S Hossain,! F van Leth.23 'International
Centre for Diarrhoeal Disease Research, Dhaka, Bangladesh;
2KNCV Tuberculosis Foundation, The Hague, 3Center for
Infection and Immunity, Academic Medical Center, University
of Amsterdam, Amsterdam, Netherlands.

Fax: (+31) 703584004. e-mail: vanlethf@kncvtbc.nl

Background: The diagnosis of tuberculosis (TB) by
bacteriological examination needs a high-quality spec-
imen. The quality is, under programmatic conditions,
assessed by macroscopic evaluation. If this evalua-
tion fails to match with formal microscopic features
of an adequate bacteriological specimen, specimens
can be falsely rejected or accepted, which will have a
detrimental effect on the diagnosis.

Objective: To assess the agreement between macro-
scopic assessment of specimens by health workers
and formal algorithms based on microscopic features
of the specimen, in the setting of a national TB-
prevalence survey in Bangladesh.

Methods: The study was carried out in 17 selected
clusters of the prevalence survey (in total 40 clusters).
Each collected specimen in the prevalence survey was
scored macroscopically as saliva or sputum by the
field worker. This analysis was restricted to specimens
from individuals who reported cough for at least
3 weeks. The specimen was sent to a central labora-
tory for microscopic assessment (Gram-stain). Four
different algorithms for classifying specimens by mi-
croscopy were used; 1) Murray: based on epithelial
cells; 2) Scoy: based on polymorphic cells; 3) Barry:
based on epithelial and polymorphic cells; 4) Gal-Oz:
based on epithelial and polymorphic cells. The last
algorithm has an intermediate scoring which was also
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assumed to be sputum. For each of the algorithms we
assessed agreement with macroscopic classification
(kappa), where adequate agreement was assumed
when kappa > 0.4.

Results: Specimens from 707 individuals were in-
cluded, of which 433 (61.2%) were classified as sa-
liva. See Table for results on assessments.
Conclusion: Macroscopic assessment of sputum spec-
imens has no agreement with microscopic features of
the specimen, regardless of algorithm used. Deciding
to reject specimens based on a macroscopic assess-
ment of saliva would falsely reject up to half of the
specimens.

Macroscopic assessment

Saliva Sputum
Sputum (n = 433) (n=274)
according to n (%) n (%) Kappa
Murray 229 (52.9%) 149 (54.4%) 0.01
Scoy 2 (0.5%) 7 (2.6%) 0.03
Barry 103 (23.8%) 75 (27.4%) 0.04
Gal-Oz 243 (56.1%) 157 (57.3%) 0.01

PS-94747-05 Evaluation of portable
fluorescence kit for sputum smear microscopy

N V Kaunetis,! E Vitek,2 G V Volchenkov.! "Vladimir Oblast
TB Dispansery, Vladimir, Russian Federation; 2Civilian Research
and Development Foundation, Atlanta, Georgia, USA.
Fax: (+7) 49 2232 3265. e-mail: vichnkv@yahoo.com

Aim: Sputum smear microscopy remains a common
and inexpensive method for infectious TB case find-
ing and treatment monitoring. Fluorescent microscopy
of sputum smears provides higher sensitivity than con-
ventional light microscopy, but is more costly and re-
quires dark room conditions and more complicated
maintenance. New simpler and cheaper equipment op-
tions based on LED technology have become available
recently for fluorescent microscopy. We evaluated the
performance and sensitivity of one, the Lumin Kit.
Methods: 200 sputum samples from hospitalized pa-
tients on TB treatment with previously confirmed TB
by sputum microscopy and/or culture on solid media
were stained by Zeil-Nielsen and by rodamine and
auramine. An experienced microscopist examined all
smears using each of the following: a light micro-
scope Mikmed-6 (Russia); a fluorescent microscope
Lumam DRS-250-3 (Russia); and Mikmed-6 equipped
with a portable fluorescence kit Lumin (USA). The
average time for microscopy, number of positive re-
sults, and subjective comments by the microscopist
were collected and analyzed for each method.
Results: The average time for microscopy of a slide
was 10 minutes for light, 5 minutes for fluorescent,
and 4.5 minutes for light microscope with Lumin. Of
200 slides, 52 (26%) were AFB positive by light mi-
croscopy, 78 (39%) by traditional fluorescent micros-

copy, and 80 (40%) by light microscopy with Lumin.
The impressions of microscopist were that in high
workload settings it would be helpful to attach a pro-
tective screen to the microscope with Lumin to shield
the operator’s eyes from reflected LED light.
Conclusions: Sputum smear microscopy by a light
microscope with Lumin is much more sensitive than
conventional light microscopy. This technology can
increase the capacity of a microscopist up to 2.2 times
without such negative features of conventional fluo-
rescent microscopy as substantially higher cost, com-
plicated maintenance and need for dark room
conditions.

PS-94828-05 Validation of a clinical algorithm
for the diagnosis of smear-negative
pulmonary tuberculosis

A Soto,"23 L Solari," J Agapito,23 E Gotuzzo,?3 R Acinelli,3
A Mantilla," V Acurio,' P Van der Stuyft.4 "Hospital
Nacional Hipolito Unanue, Lima, 2Instituto de Medicina
Tropical Alexander von Humboldt, Lima, 3Universidad Peruana
Cayetano Heredia, Lima, Peru; 4Institute of Tropical Medicine
Prince Leopold, Antwerp, Belgium. Fax: (+51) 3625546.
e-mail: sotosolari@yahoo.com

Background: Diagnosis of smear-negative pulmo-
nary tuberculosis is a clinical challenge, especially
where only clinicians’ criteria and conventional solid
culture media define diagnosis. Current guidelines
are vague in their definitions, and don’t provide the
necessary elements for decision making, so a clear,
stepwise diagnostic approximation is needed to ad-
dress this health problem.

Objective: To validate a diagnostic algorithm for
smear-negative pulmonary tuberculosis in a high in-
cidence country.

Setting: Two third-level hospitals with a high burden
of pulmonary tuberculosis in Lima, Peru, a country
with a concentrated epidemic of HIV/AIDS.
Methods: A Delphi panel developed a diagnostic al-
gorithm for smear-negative pulmonary tuberculosis.
The algorithm was composed of a sputum concen-
trate, a clinical prediction rule (score), response to an
antibiotic trial and two liquid culture media for pa-
tients still without diagnosis after all the previous. The
algorithm was validated in a set of patients with clin-
ical suspicion of pulmonary tuberculosis and 2 nega-
tive acid fast bacilli (AFB) smears in simple sputum
specimens. We compared the algorithm-based deci-
sion against a composite gold standard defined by the
sputum culture positivity in any of three culture me-
dia (Ogawa, Middlebrook 7H9 and MGIT).

Results: 684 patients were included from September
2005 to March 2008, out of which 663 had complete
data available. 182 (27.1%) had Smear-negative pul-
monary tuberculosis based on positive cultures. The
sensitivity, specificity, positive predictive value, neg-
ative predictive value, diagnostic accuracy, positive
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and negative Likelihood ratios for the algorithm were
0.84, 0.94, 0.86, 0.93, 0.91, 14.25 and 0.17
respectively.

Conclusion: The clinical algorithm was an efficient
way of diagnose SNPT. It could be used to uniform
the management of patients with suspicion of this
condition. Prospective validation in other settings is
suggested.
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PS-94839-05 Performance of the algorithm
proposed by WHO for diagnosis of smear-
negative pulmonary tuberculosis

A Soto,'23 L Solari,' J Agapito,? E Gotuzzo,23 R Acinelli,2
J Diaz,2 L Diaz," P Van der Stuyft.4 "Hospital Nacional
Hipolito Unanue, Lima, 2Universidad Peruana Cayetano
Heredia, Lima, 3Instituto de Medicina Tropical Alexander von
Humboldt, Lima, Peru; 4Institute of Tropical Medicine Prince
Leopold, Antwerp, Belgium. Fax: (+51) 3625546.

e-mail: sotosolari@yahoo.com

Background: Smear negative pulmonary tuberculo-
sis is an increasingly important problem in Public
Health, especially for less developed countries. Cur-
rent World Health Organization (WHO) guidelines
for diagnosis of smear negative tuberculosis are based
on an algorithmic approach (‘WHO algorithm’). How-
ever, this algorithm should be formally validated.
Objective: To evaluate the diagnostic performance of
the “‘WHO algorithm’ for diagnosis of smear-negative
pulmonary tuberculosis in HIV-negative patients in
two hospitals in Lima, Peru.

Methods: Patients with clinical suspicion of tubercu-
losis and three negative sputum smears were included.
They underwent a clinical history, physical examina-
tion, Chest X Ray and HIV testing. Sputum culture
was done in Ogawa, 7H9 and MGIT. In patients test-
ing negative for HIV, diagnostic performance of the
“WHO algorithm’ was evaluated. Clinical assessment
was aid by a clinical prediction rule (‘score’). The ref-
erence standard for diagnosis was a positive culture
in either of the media.

Results: 285 patients were included. Out of them, 75
(26.3%) patients had a positive culture for M. tuber-
culosis. 21 patients did not complete the follow up
and were considered ‘indeterminate’ in the final diag-
nosis. The “WHO algorithm’ results were conclusive
for 264 patients. Its sensitivity was 22.9% and its
specificity 95.4% when compared against culture re-
sults. Its positive predictive value was 64% and the
negative predictive value was 77.4%. The positive
likelihood ratio was 4.92 and the negative LR was
0.81.

Conclusions: The “WHO algorithm’ for diagnosis o
smear-negative pulmonary tuberculosis should be re-
evaluated before its widespread use. Its sensitivity
and positive predictive values were poor, hence miss-
ing most patients with tuberculosis. An important
component of the algorithm to be reassessed is the
clinical response to antibiotics, which is likely even in
cases of tuberculosis and can be misleading.
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PS-94935-05 Comparison of two interferon-
gamma assays and Roche Cobas Amplicor
Mycobacterium tuberculosis assay

C-H Chou," H-L Hsu,2 P-R Hsueh.2 "National Taiwan
University Hospital Yun-Lin Branch, Yun-Lin County, Taipei,
2National Taiwan University Hospital, Taipei, Taipei, China.
Fax: (+886) 223 955 072.

e-mail: chouchienhong@yahoo.com.tw

Background and purpose: Two commercial inter-
feron gamma (IFN-v) assays, which are commonly
used for diagnosing latent tuberculosis, are also use-
ful for diagnosis of active TB. We compare interferon
gamma assays and PCR in diagnosis of tuberculosis.
Methods: A prospective comparison of the perfor-
mance of two commercial interferon gamma assays
(QuantiFERON-TB Gold [QFT-G] and T-SPOT-TB
[T SPOT]) and PCR using the Roche Cobas Ampli-
cor Mycobacterium tuberculosis (RCA-TB) Assay in
the rapid diagnosis of tuberculosis was conducted
from January 2007 to December 2007 at a university-
affiliated hospital in Taiwan.

Results: Of the 187 study patients, results from
both T SPOT and QFT-G were available in 154,
including 109 active tuberculosis patients and 45
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non-tuberculosis patients. The sensitivity of T SPOT
(89.0%) was higher than that of QFT-G (71.4%).
RCA-TB had the highest sensitivity (90.2%) and speci-
ficity (100%), but was usually performed in acid-fast
bacilli smear-positive patients. In extrapulmonary tu-
berculosis, T SPOT had high diagnostic value (sensi-
tivity, 81.3%). Significant discordance between the
two interferon gamma assays was also noted. Inter-
feron gamma assays provided more rapid diagnosis
of tuberculosis (mean difference 8.23 = 12.86 days,
P < 0.001) than the conventional culture method.
Conclusions: Use of interferon gamma assays may
shorten the duration before diagnosis of tuberculosis,
especially in smear negative patients and those with
extrapulmonary disease.

B Non-TB
(n = 109) (n=45)

) . Predictive value
Assay Assay Assay Assay Sensi- Speci-

Positive Negative

(+) (=) () (=) tivity ficity
T SPOT 97 12 11 34 89.0% 75.6% 89.8% 73.9%
QFT-G* 70 28 7 30 71.4% 81.1% 90.9% 51.7%

RCA-TB 74 8 0 21 90.2% 100% 100%  72.4%

*Exclude 11 indeterminate results in TB group and 8 indeterminate results
in non-TB group.

PS-95030-05 Rapid diagnosis of pulmonary
tuberculosis in patients with diabetes mellitus
by enzyme-linked immunospot assay

C-C Lai," H-W Chen,2 C-H Liao,? C-H Chou,* H-L Hsu,*

Y-T Huang,* P-R Hsueh.4 "Yi-Min Hospital, Taipei, 2Lotung
Pohai Hospital, Yilan, Taipei, 3Far-Eastern Memorial Hospital,
Taipei, 4National Taiwan University Hospital, Taipei, China.
e-mail: dtmed141@yahoo.com.tw

Background: Diabetes mellitus is a known risk fac-
tor for pulmonary tuberculosis and had negative im-
pact on the treatment outcome. However, the presen-
tation of tuberculosis in diabetic patient may be
atypical and lead to a delay diagnosis. Recently, an
enzyme-linked immunospot (ELISPOT) assay was
demonstrated to be a supplementary tool for diag-
nosing active pulmonary tuberculosis. Therefore, we
evaluated the feasibility of ELISPOT for interferon-y
for diagnosis of pulmonary tuberculosis in diabetic
patients.

Methods: From January 2007 to December 2008,
diabetic patients with suspected pulmonary tubercu-
losis were recruited in a tertiary care hospital. Clini-
cal characteristics and conventional laboratory re-
sults were collected and a blood sample was obtained
for the performance of ELISPOT assay.

Results: A total of 84 diabetic patients with sus-
pected diagnosis of pulmonary tuberculosis were re-
cruited during the two-year study period. The clinical
characteristics were shown in the Table. Of the 84 pa-
tients, 51 (60.7%) were classified as pulmonary tu-
berculosis, including 42 (50.0%) confirmed tubercu-

losis plus 9 (10.7%) probable tuberculosis, and 33
(39.3%) were classified as not tuberculosis. Of the 42
patients with confirmed tuberculosis, 36 (85.7%)
were had positive ELISPOT results. Of the 9 patients
with probable tuberculosis, ELISPOT assay showed
positive result in 7 (77.8%). While combine two
groups (confirmed and probable tuberculosis) into
the analysis, the overall sensitivity, specificity, positive
predictive value and negative predictive value are
84.3%, 66.7%, 79.6%, and 73.3%, respectively.
Conclusions: ELISPOT assay could be an adjuvant
tool for diagnosing pulmonary tuberculosis in pa-
tients with diabetes mellitus.

Table Clinical characteristics of 84 diabetic patients with
suspected pulmonary tuberculosis

Patients

Variable n (%)

67 (32-93)
63:21

Mean age, y (range)
Male:female
Underlying condition
Malignancy
Solid cancer
Hematologic cancer
Chronic renal failure
Chemotherapy or immunosuppressant therapy
Received steroid
Transplantation
Liver cirrhosis
Autoimmune disease
HIV infection
History of tuberculosis
Prior antituberculosis treatment before recruitment
Positive acid-fast smear
Granulomatous inflammation or acid fast bacilli in
biopsy specimen
Positive ELISPOT assay
Confirmed tuberculosis
Probable tuberculosis
Diagnosis other than tuberculosis
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PS-95220-05 Evaluation of new methods for
quality control of acid-fast bacilli smear
microscopy in Cuba

M R Martinez Romero,' G Garcia Leon,' M Sardina
Aragon,' M Diaz Almaguer,2 M Peralta Perez,3

E H Montoro Cardoso.? 'National Reference Laboratory of
Tuberculosis and Mycobacteria, Tropical Medicine Institute
Pedro Kouri, Havana City, 2Microbiology Laboratory of Ernesto
Guevara Hospital, Tunas, 3Epidemiology, Tropical Medicine
Institute Pedro Kouri, Havana City, Cuba.

Fax: (+537) 204 60 51. e-mail: mperalta@ipk.sld.cu

Aim: Quality control of smears for acid fast bacilli
(AFB) is essential for the appropriate functioning of
the laboratory work. We evaluated two new meth-
ods for quality control of sputum smears for AFB in
Cuba.

Method: Between January 2004 and December 2006,
2058 smears were evaluated, 1518 by the blinded re-
checking method and 540 by the panel testing method
in selected laboratories from Havana City and Las
Tunas provinces. Rechecking was applied quarterly
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and two controls were done, the first at the TB Pro-
vincial Laboratories of Microbiology of the partici-
pating provinces and the second at the National
Reference Laboratory (NRL), Institute Pedro Kouri.
The panels were prepared and validated at the NRL
before the application with a biannual frequency.
Results: With the rechecking method, we identified
4 reading errors during the first control, and 33 in the
second. The general rate of errors, the rates of false
positives and false negatives were not over 5% in the
two controls carried out. The quality indicators
showed values over 99%, with a kappa index of
0.9926 (P > 0.05). With the panel testing method 63
reading errors were detected.

Conclusions: By the blinded rechecking method, the
agreement obtained between two laboratories was
high and the quality indicators showed acceptable
values. The application of the panels testing permit-
ted the identification of the laboratories where the
personnel needed additional training in order to im-
prove their reading quality for AFB smears.

PS-95264-05 External quality assessment of
acid-fast bacilli smear microscopy in Korea
CKKim,"Y TJoo," TS Shim,2D Y Kim,3 H J Kim,'

W J Lew.! "Korean Institute of Tuberculosis (KIT), Seoul, 2Asan
Medical Center, Seoul, 3Mokpo National Hospital, Mokpo,
Republic of Korea. Fax: (+82) 2 575 3595.

e-mail: psoas95@gmail.com

Introduction: Sputum smear microscopy remains the
basis of diagnosis for tuberculosis (TB) in Korea. The
importance of correct examination of sputum smears
at the district level, where the diagnosis is usually
made, is critical. Therefore, quality assurance of smear
microscopy is an essential part of an effective na-
tional TB control program (NTP). In this study, we
evaluated the concordance between smear results at
the district level and subsequent regional laboratory
and slide rechecking results.

Methods: From Jan 2007 to Dec 2007, a total of
246272 sputum specimens were examined at 258
public health centers (HC) and 152522 specimens
were subsequently referred to 12 Korean National
Tuberculosis Association (KNTA) branch laborato-
ries for culture. HC slides, which showed the discrep-
ancy with KNTA smear result, were requested and
rechecked by KNTA laboratories staffs.

Results: Among the 152522 specimens, which were
examined at both KNTA laboratories and HCs, posi-
tive rate of smear microscopy at KNTA laboratories
and HCs were 4.3% and 3.6%. The discrepancy be-
tween HCs and KNTA laboratories was 1.2% (1899
specimens). Possible false-negative [KNTA (+)/HC
(—)] were 1473 (77.6%) and possible false-positive
[KNTA (=)/HC (+)] were 426 (22.4%). 74.5% of
specimens with possible false-negative were culture
positive, but only 30.8% of specimens with possible

false-positive were culture positive. Rechecking 699
slides of 1473 possible false negative slides confirmed
23.5% (n = 164) were truly positive. Of 426 possible
false positive slides, 242 were rechecked and among
them, 45.5% (n = 110) were truly negative.
Conclusion: Relatively poor performance of dis-
trict level laboratories was observed. Therefore,
quality assurance system of NTP in Korea should be
strengthened.

PS-95351-05 Comparison of three LED-based
fluorescence microscopy methods for

TB detection

H Albert," Y Manabe,2 M Joloba,? G Lukyamuzi,’

J P Ademun,’ S Mukkada,' C N Paramasivan,* M Perkins.4
'FIND, Foundation for Innovative New Diagnostics, Kampala,
2Infectious Diseases Institute, Kampala, 3National Tuberculosis
Reference Laboratory, Kampala, Uganda; 4FIND, Foundation
for Innovative New Diagnostics, Geneva, Switzerland.

Fax: (+256) 312 265 992.

e-mail: heidi.albert@finddiagnostics.org

Sputum smear microscopy using Ziehl-Neelsen (ZN)
staining is the mainstay of TB diagnosis in most high
burden countries, including Uganda. Although rapid
and inexpensive, it has low sensitivity in program-
matic settings, particularly in HIV co-infected pa-
tients. Replacement of light microscopy (ZN) with
fluorescence microscopy (FM) would be an immedi-
ate option for improving TB case detection in high-
burden settings. Several systems utilising ultra-bright
LEDs to enable inexpensive FM have been recently
developed. We compared the performance of three
LED-based systems iLED Primostar (Zeiss); Lumin
(LW Scientific Inc); AFTER Fluorescence LED mod-
ule (Fraen Corporation) for detection of acid-fast ba-
cilli in TB suspects presenting at Mulago Hospital,
Kampala. Fraen uses transmitted light, the other two
systems use reflected light. In phase 1 of the study, we
compared performance of the three systems and ZN
by blindly reading smears prepared using 242 spu-
tum specimens, submitted for routine FM micros-
copy, in a research laboratory. Reading of smears by
each LED method and ZN was done using grading
charts and in a blinded fashion. Sensitivity and speci-
ficity of TB detection of each LED-based system and
routine FM was compared with direct ZN and cul-
ture (MGIT and LJ) and correlation of iLED, Fraen
and Lumin performance was calculated. Phase 2 of
the study will compare operational performance in
810 TB suspects presenting at the Infectious Disease
Institute at Mulago Hospital. An end-user appraisal
and assessment of examination time of the three LED
methods will also be reported.
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PS-95447-05 Outpatient assessment of WHO
recommendations for the diagnosis of sputum
smear-negative tuberculosis

D Wilson," C Morroni,2 L Mbhele,' J Nachega,3

R Chaisson,3 G Maartens.4 'Edendale Hospital,
Pietermaritzburg, KwaZulu-Natal, 2Institute of Infectious
Diseases & Molecular Medicine, University of Cape Town, Cape
Town, Western Cape, South Africa; 3Johns Hopkins Bloomberg
School of Public Health, Baltimore, Maryland, USA; 4Division of
Clinical Pharmacology, Department of Medicine, University of
Cape Town, Cape Town, Western Cape, South Africa.

Fax: (+27) 33 3954060. e-mail: wilsond1@ukzn.ac.za

Background: The World Health Organization (WHO)
recently published new recommendations for the di-
agnosis of smear-negative TB (SNTB) in resource-
limited high HIV prevalence settings.The diagnostic
utility and outcomes of the algorithms are unknown.
Design: Four hundred and twenty one adults with at
least 2 negative sputum smears and symptoms sug-
gesting TB were enrolled from clinics around Edendale
Hospital in KwaZulu-Natal, South Africa. Participants
with a normal examination and chest radiograph as-
sessed by primary care clinicians were referred for
pericardial and abdominal ultrasound. Induced spu-
tum and other relevant specimens were obtained for
mycobacterial culture. Participants identified with a
disease process compatible with WHO SNTB recom-
mendations or intra-abdominal TB were started on
antitubercular therapy (treatment group); those with-
out were observed over eight weeks (observation
group).

Results: Two hundred and ninety nine participants
(71.0%) were assigned to the treatment group and
122 (29.0%) in the observation group. Two hundred
and thirty four participants (54.1%) consented to
HIV testing and 228 (83.5%) were HIV seropositive.
Overall, 135 participants (45.1%) in the treatment
group and 19 participants (15.6%) in the treatment
group were diagnosed with confirmed or probable
TB (P < 0.0001); sensitivity 0.88 (95%CI0.81-0.92)
specificity 0.39 (95%CI 0.33-0.45); PPV 0.452
(95%CI 0.39-0.51) NPV 0.84 (95%CI 0.77-0.90),
positive likelihood ratio 1.43, negative likelihood ratio
0.32. Twenty participants (8.7%) were assigned to the
treatment group based on ultrasound scan findings
only. Eight participants died in the treatment group
and four died in the observation group (