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Early diagnosis and treatment of infection have 
important roles in interrupting transmission of 
infectious agents and preventing the development of 
long-term complications. Nonetheless, diagnostics 
have been an undervalued component of disease 
control and prevention. Although high-quality 
diagnostic tests for many infectious diseases are 
available, these often are neither affordable nor 
accessible to patients in developing countries, 
largely due to the lack of laboratory infrastructure 
and expertise. Furthermore, poor diagnostics are 
widely sold and used, due to the lack of strict 
regulatory approval standards in countries. There is 
thus an urgent need for accessible quality-assured 
diagnostics for infectious diseases of poverty, and for 
research to gather objective evidence on the cost-
effectiveness of using these tests in real-life settings.

To effect change in this diagnostics context, BL7 
provides a strategy to promote and facilitate research 
on the development, evaluation and introduction 
of diagnostic tests appropriate for use in developing 
country settings. The strategy capitalizes on TDR’s 
and WHO’s comparative advantages in 1) the global 
convening of relevant stakeholders and 2) networks 
of working relationships with country-level policy 
makers and researchers.

The specific strategic objectives of BL7 are to:

i) Define diagnostic needs for diseases of poverty 
and standards for diagnostics quality.

ii) Facilitate research for test development.

iii) Assess and assure diagnostic performance  
and quality.

iv) Increase access to appropriate diagnostics in the 
developing world, taking into account socio-
economic factors and issues of gender equity.

Activities are focused on diagnostics for human 
African trypanosomiasis (HAT), visceral 
leishmaniasis (VL), tuberculosis (TB), dengue, 
schistosomiasis, malaria and the three major curable 
sexually transmitted infections (STIs): syphilis, 
chlamydia and gonorrhoea.

To date, BL7 has responded to the international 
community’s call for disease elimination by 
facilitating research on the development, evaluation 
and deployment of diagnostic tools for two global 
elimination initiatives (malaria and congenital 
syphilis) and one regional elimination initiative  
(VL from the Indian subcontinent), as well as for 
the certification of the elimination of schistosomiasis 
in countries in the Eastern Mediterranean region. 
BL7 is partnering with public and private sector 
stakeholders, and with national control programmes 
and non-governmental organizations (NGOs), 
with the ultimate aim of pre-qualifying at least 2–3 
diagnostic tests for each major disease of poverty 
within its portfolio by 2015. If this aim is attained, 
BL7 will thus have a major impact both on reducing 
disease burden in the developing world and in the 
empowerment of disease-endemic countries (DECs) 
to lead and conduct research on accessible quality-
assured diagnostics.

Overview and highlights
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Progress and milestones

Over this past year, systematic reviews have 
been conducted, and supported field trials and 
evaluations have facilitated change in diagnostic 
policies in four key areas of its disease portfolio. In 
the context of its activities, BL7 has to date trained 
researchers and public health laboratory scientists 
in over 40 countries to conduct diagnostic research, 
including diagnostic evaluations. Key highlights of 
progress include:

•	 Publication and wide dissemination of a report 
on the evaluation of  19 serology tests for TB, 
none of which showed acceptable performance 
characteristics. As these same tests are widely 
used in DECs, this evidence is valuable for 
governments, control programmes and NGOs to 
avoid misdiagnosis and waste of precious public 
health resources.

•	 Significant change in TB diagnostic policy 
based on BL-sponsored systematic reviews 
and expert meetings. Notably, WHO issued a 
recommendation to promote the use of new 
molecular-based rapid line probe assays for 
diagnosis of multidrug-resistant (MDR) TB, based 
upon the recommendations of an expert meeting 
co-convened by TDR in May 2008.

•	 Three of nine dengue IgM tests evaluated by the 
TDR-PDVI network were included in the WHO 
Bulk Procurement Scheme at negotiated prices. 
This has not only improved case management, 
but also allowed many countries to detect and 
monitor dengue outbreaks much more effectively.

•	 Once again in 2008, BL7 expanded its network 
of specimen bank and evaluation sites in DECs, 
creating an evaluation/quality assurance network 
for VL and expanding sites for malaria and 
syphilis.
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1.1. Context

Early diagnosis and treatment of an infection have 
an important role in interrupting transmission of the 
infectious agent and preventing the development of 
long-term complications. To be useful, diagnostic 
methods must be accurate, simple and affordable 
for the population for which they are intended. 
They must also provide a result in time to institute 
effective treatment.

Despite their importance, diagnostics have been 
an undervalued component of disease control and 
prevention. Low-quality diagnostics leading to 
misdiagnosis and invasive diagnostic procedures, 
or lack of access to reliable, high-quality tests 
among poor, developing country populations, can 
kill just as easily as bad drugs or lack of access to 
good drugs. Key aspects of this issue are described 
further below.

Lack of access

Although high-quality diagnostic tests for many 
infectious diseases are available, many of these same 
tests are neither affordable nor accessible to patients 
in developing countries, largely due to the lack of 
laboratory infrastructure and expertise. Fig. 1 shows 
the distance to the nearest health facility for the 
poorest fifth of the population in selected countries.

In sub-Saharan Africa, for example, an estimated 
500  000 babies die each year from congenital 
syphilis because women lack access to a laboratory 
where they can be screened for syphilis in 
pregnancy. The lack of access to laboratory services 
for TB diagnosis is so serious in the developing 
world that only 16% of TB cases have a laboratory-
confirmed diagnosis.

1. Context, strategic objectives 
and framework

Fig. 1. Distance to nearest medical facility for the poorest fifth of the population. source: World Health Report 2004

Benin 7.5

Bolivia 11.8

Chad 22.9

Haiti 8.0

Madagascar 15.5

Niger 26.9

United Republic 
of Tanzania

4.7

Uganda 4.7

Zimbabwe 8.6

Distance (km) Country
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Weak regulatory framework and  
lack of quality standards

Few countries have a regulatory approval process for 
diagnostics that includes any quality standards. The 
result is that in the developing world, diagnostic 
tests are often sold and used with little evidence of 
effectiveness. Claims of test performance in product 
inserts are often misleading. For example, since the 
rK 39 test was recommended for the VL control 
programme in India, counterfeit copies of this test 
with unacceptably low sensitivity and specificity 
have appeared on the market. Without international 
standards to ensure stringent controls on products 
sold and used in both public and private sectors, it 
will be difficult to make progress towards disease 
control and elimination.

Invasive and high-risk procedures

Potentially fatal diseases like VL and HAT still 
require invasive procedures for diagnosis – splenic 
puncture and lumbar puncture, respectively. The 
drive for improved diagnostics that can be used 
with non-invasive specimens has remained an 
under-resourced public health priority.

Gender-insensitive

Sometimes the operational demands of a diagnostic 
test render it inaccessible and in turn inappropriate. 
Such is the case for sputum smear microscopy for 
diagnosis of tuberculosis, which requires two or 
three clinic visits. Women, in particular, cannot 
afford the time required for repeated visits to the 
clinic. Sexually transmitted infections (STIs) are 
more often asymptomatic in women than in men, 
but undiagnosed infections in women can lead to 
ectopic pregnancies and tubal infertility. The lack of 
sensitive screening tests that can be used for women 
in developing countries results in infertility, which 
in many societies greatly diminishes a woman’s 
status and value.

1.2. Strategic objectives

There is an urgent need for accessible quality-
assured diagnostics for infectious diseases of 
poverty, and for research to gather objective 
evidence on the utility and cost-effectiveness of 
using these tests in real-life settings. The goal of 
the BL is to promote and facilitate research on 
the development, evaluation and introduction of 
diagnostic tests appropriate for use in developing 
country settings. To this end, the BL7 strategic work 
plan has four key objectives:

i) Define diagnostic needs for diseases of poverty 
and standards for diagnostics quality;

ii) Facilitate research for test development;

iii) Assess and assure diagnostic performance and 
quality; and

iv) Increase access to appropriate diagnostics in 
the developing world, taking into account 
socioeconomic factors and issues of gender 
equity.

To date, BL7 has responded to the international 
community’s call for disease elimination by 
facilitating research on the development, evaluation 
and deployment of diagnostic tools for two global 
elimination initiatives (malaria and congenital 
syphilis) and one regional elimination initiative 
(VL from the Indian subcontinent), and for 
certifying the elimination of schistosomiasis. The 
quest for improved diagnostics for tuberculosis 
also remains an urgent priority in global health 
given the threat of rapid transmission, especially 
of drug-resistant phenotypes, within densely 
populated areas, and this is reflected in the aims 
of the Stop TB Partnership. In the context of these 
and other efforts, BL7 is partnering with public- 
and private-sector stakeholders and with national 
control programmes and NGOs. The ultimate aim 
is to pre-qualify at least two to three diagnostic 
tests for each major disease of poverty within its 
portfolio by 2015, while also empowering disease-
endemic countries to conduct their own research for 
accessible quality-assured diagnostics.
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1.3. Strategic framework

TDR’s work in the diagnostics arena is distinct from 
the activities of other actors in several respects. 
First, TDR, through this BL7, harnesses WHO’s 
convening power to set a global research agenda 
for diagnostics. TDR, in collaboration with WHO 
control departments, also plays a normative 
role in setting global standards of diagnostic 
performance and guidelines for appropriate use. 
Finally, the results of TDR-sponsored evaluations 
are used by WHO in its pre-qualification and bulk 
procurement scheme that offers member states 

quality-assured products at negotiated pricing. No 
other organization or public-private partnership can 
assume these normative roles.

BL7 staff are working principally with stakeholders 
and scientists in developing countries to achieve the 
four aforementioned strategic objectives across the 
priority diseases in its portfolio. These include human 
African trypanosomiasis (HAT), visceral leishmaniasis 
(VL), tuberculosis (TB), dengue, schistosomiasis, 
malaria and the three major curable sexually 
transmitted infections (STIs): syphilis, chlamydia 
and gonorrhoea. BL7 end-products, outcomes and 
impacts are summarized in Fig. 2 and Table 1.

Fig. 2. Bl7 strategic framework 

BL7
impact

BL7
outcomes

BL7
objectives

BL7
end-products

Objective 1:  
De�ne needs & 
standards 

Objective 2:  
Facilitate test  
development  

Objective 3:  
Assess & assure 
performance & 
quality  

Objective 4:  
Increase  access 

• Diagnostic needs and product 
speci�cations for DECs 

• Systematic reviews 
• Guides for diagnostic evaluations 

• Specimen & strain banks 
• Diagnostic target discovery & 

innovation network 
• Diagnostic trial sites in DECs   

• Reports of diagnostic evaluations 
• Acceptable tests listed in WHO 

Bulk Procurement 
• Guides for quality assurance (QA) 

• Framework & road map for test 
• Introduction and sustainable 

adoption
• Mathematical models for 

estimating impact & 
cost-e�ectiveness

Appropriate diagnostics 
developed; improved 
evaluation standards 

Increased number of 
products  in 
development;  increased 
industry  engagement

Informed procurement 
decisions; DECs 
implement QA for  
diagnostics 

Increased access to 
quality diagnostics with 
cost-e�ective & gender- 
sensitive strategies 

Reduced  disease 
burden  in DECs 
through  availability 
of  accessible  
quality-assured  
diagnostics  for 
diseases of  public 
health  importance  
in DECs

BL7
business plan

approved
(JCB 07)
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Table 1.  InDICaTORS fOR BL7 enD-PRODuCTS anD OuTCOmeS 

BL objectives End-products 
(by 2013)

Indicators for end-
products

Expected 
outcomes 

Indicators 
for expected 

outcomes

Objective 1: 
to define 
diagnostic 
needs and 
set quality 
standards for 
diagnostics 
& diagnostic 
evaluations

Diagnostics 
needs and 
product 
specifications  
by Decs 

systematic 
reviews to 
identify gaps/set 
research agendas
 
guides for 
diagnostic 
evaluations 

Diagnostic needs 
and number 
of product 
specifications 
defined

number of 
systematic reviews 
conducted

number of guides 
for diagnostic 
evaluations 
published

Appropriate tests 
developed for 
Decs 

evidence-based 
research
agenda

Adoption of 
diagnostic test 
standards by 
countries and 
industry

needs and 
product 
specifications 
defined by Decs

evidence-based 
research agenda  
for diagnostics 
set by Decs 

number of 
countries using 
diagnostic 
evaluation guides

Objective 2: 
to facilitate 
research 
on test 
development 

specimen and 
strain banks 

networks for 
diagnostics 
target discovery 
and innovation
 
Diagnostic trial 
site development

Detailed product 
specifications 
for  priority 
diagnostics  
published on tDR 
web site

number of specimen 
bank/evaluation 
sites established in 
Decs

number of 
specimens/strains 
requested & released
 
number of Decs 
engaged in 
network for Drug 
and Diagnostic 
innovation (AnDi)

number of Decs 
conducting 
diagnostics research
 
number of 
downloads of 
the product 
specification 
sheets for needed 
diagnostics

A robust 
diagnostics 
development 
pipeline for Decs 

Diagnostic 
development 
coordinated and 
accelerated 

increased 
industry 
engagement

number of 
products in 
development

number of 
new diagnostic 
companies 
engaged by 2013
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BL objectives End-products 
(by 2013)

Indicators for end-
products

Expected 
outcomes 

Indicators 
for expected 

outcomes

Objective 3:
to assess 
and assure 
diagnostic 
performance 
and quality

Reports on 
diagnostic test 
performance

procurement 
advice for priority 
diseases

generic guides 
and workshops 
for establishment 
of eQA 
programmes

number of reports 
on diagnostic 
evaluations

number of 
procurement advice 
guides

number of Decs 
establishing eQA 
systems for diseases 
of public health 
importance

implementation 
research leading 
to development 
or change of 
policy

informed 
procurement 
decisions

Decs have 
capacity and 
expertise to 
implement 
eQA schemes 

number of 
diagnostics 
on WHo Bulk 
procurement 
scheme list

number of 
appropriate tests 
used by Decs
 
number of 
countries 
adopting eQA 
schemes

Objective 4:
to increase 
access to 
diagnostics in 
the developing 
world 

publications 
on diagnostics 
implementation 
research
 
Mathematical 
models to 
estimate impact 
and cost-
effectiveness

number of 
publications 
on diagnostics 
implementation 
research 

number of 
mathematical 
models developed

number of gender-
sensitive and pro-
poor strategies to 
increase access to 
diagnostics in Decs 

increased access 
to quality-assured 
diagnostics with
cost-effective, 
pro-poor and 
gender-sensitive 
strategies 

increased number 
of  confirmed 
cases of malaria, 
tB and stis

increased 
number of Decs 
adopting gender-
sensitive and  
pro-poor 
strategies 
for access to 
diagnostics

Table 1 (COnT).  InDICaTORS fOR BL7 enD-PRODuCTS anD OuTCOmeS 
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HAT
VL
TB
Schistosomiasis 
Dengue
Malaria
STIs

Cambodia

Nepal

India

China

Russia

Sri Lanka 

Bangladesh

Viet Nam

Philippines

Malaysia

Thailand

Columbia
Venezuela

Puerto Rico

Cuba

Argentina

Brazil
Peru

Haiti

Benin

Central African 
Republic

Swaziland

Congo

Gambia

Uganda
Ethiopia

South Africa

Madagascar

Tanzania

Kenya

Sudan

Egypt

Nigeria

Cameroon

Zambia

Rwanda

Activities are based in sites in over 40 countries,  
35 of which are in the developing world. 
Developing country scientists, public health and 

laboratory specialists learn by doing and will 
ultimately play a pivotal role in BL7 being able to 
achieve its strategic objectives (Fig. 3).

Fig. 3. WHo/tDR diagnostics networks  
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2. Key stakeholders, roles 
and responsibilities

the Global Malaria Programme to define the use of 
rapid tests in malaria case management.

BL7 has also developed and maintained several 
large diagnostics research networks linking more 
than 50 universities, research institutes and national 
control programmes in DECs. These networks 
were brought together with major tropical disease 
research institutions from the South and North for 
mutual benefit. DEC researchers play a pivotal role 
in helping BL7 achieve its goals while initiating 
evaluations and other diagnostic research to 
influence policy (Table 2).

In addition to the donors that provide undesignated 
funding to TDR as a whole, BL7 activities are 
supported the Bill and Melinda Gates Foundation, 
USAID and the Paediatric Dengue Vaccine Initiative 
(PDVI).

BL7 works closely with WHO control departments 
and their partners to develop consensus on the use 
of appropriate diagnostics and in defining cases 
for both patient management and surveillance 
purposes. In 2008, TDR worked with the Stop TB 
and Neglected Tropical Diseases departments on 
new case definitions for TB and dengue, and with 
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Partners Diseases Collaborative activities

Foundation for innovative 
new Diagnostics (FinD), 
geneva, switzerland

tB,
malaria

Field evaluations of improved microscopy 
technology and re-tooling for introduction 
of tB diagnostics; malaria rapid test 
evaluations and field trials

instituts pasteur in senegal, 
cambodia, Madagascar and 
central African Republic

Dengue, 
malaria, tB, stis

Diagnostic evaluations, test development 

institute for tropical 
Medicine, Belgium

tB, Vl
test evaluations, specimen/strain bank, 
policy and test introduction 

Kenyan Medical Research 
institute  

Vl, malaria evaluation of diagnostics 

london school of Hygiene 
and tropical Medicine 

Malaria, stis, Vl 
evaluation of diagnostics, field trials, quality 
assurance, mathematical modelling, policy 
development

liverpool school of tropical 
Medicine 

tB evaluation of diagnostics 

national institute for Medical 
Research, united Republic of 
tanzania

stis, malaria
evaluation of diagnostics, field trials, 
training materials

national institute for parasitic 
Diseases, china

schistosomiasis
evaluation of diagnostics, quality assurance 
programmes; specimen banks

programme for Appropriate 
technologies for Health 
(pAtH), usA 

All diseases 
platform for diagnostics target discovery 
and prioritization; use of point of care 
diagnostics in Decs 

pediatric Dengue Vaccine 
initiative

Dengue
evaluation of diagnostics, diagnostics 
research 

pedro Kourí tropical 
Medicine institute, cuba

Dengue
evaluation of diagnostics, diagnostics 
research

Royal tropical institute, 
netherlands

tropical 
diseases

test development, test evaluation,  
re-tooling (test introduction and scale-up)

centers for Disease control 
and prevention, usA

stis, malaria, 
schistosomiasis

test development, test evaluation, re-tooling, 
quality assurance, training materials 

Table 2.  BL7’S majOR COLLaBORaTORS/PaRTneRS
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3. Implementation plan 
2008–2013 and progress

For example, in TB and schistosomiasis, where 
all existing diagnostics are inadequate, BL7’s 
main focus for 2008–9 has been at the first stage 
of this R&D progression: new or improved test 
development and enhanced case detection methods. 
In contrast, for malaria and dengue fever, efforts 
are focused on the second stage, test evaluation, 
insofar as there are already a large number of tests 
commercially available but there is limited data on 
test performance, particularly on performance in 
remote and poorly resourced settings.

Progress and key milestones

In 2008, BL7 reached four major milestones 
(Table 4). In doing so, researchers and public 
health laboratory scientists in over 40 countries 
were trained in the conduct of diagnostic research, 
including diagnostic evaluations. The major 
milestones were:

1. Publication and wide dissemination of the 
evaluation of 19 TB serology tests was one of 
the most important milestones of this year’s 
work. BL7 found that none of these tests showed 
acceptable performance characteristics with 
sensitivities ranging from 1–60% and specificities 
53–99%. As these tests are currently widely 
used in DECs, this evidence is valuable for 
governments, control programmes and NGOs 
so that precious public health resources are not 
wasted on these tests.

2. Significant changes in TB diagnostic policy 
occurred, based on systematic reviews conducted 
by BL7 and/or expert meetings convened. 
Among these, WHO issued a recommendation 
to promote the use of new molecular-based 
rapid line probe assays for diagnosis of multi-
drug resistant (MDR) TB, based upon the 
recommendations of an expert meeting co-

3.1. Plan, progress and  
key milestones

To date, BL7 has responded to the international 
community’s call for disease elimination by 
facilitating research on the development, evaluation 
and deployment of diagnostic tools for two global 
elimination initiatives (malaria and congenital 
syphilis) and one regional elimination initiative 
(VL from the Indian subcontinent), as well as for 
certifying the elimination of schistosomiasis for 
countries in WHO’s Eastern Mediterranean Region 
(EMRO). BL7 also is partnering with public- and 
private-sector stakeholders and with national control 
programmes and NGOs with the ultimate aim of 
pre-qualifying at least 2–3 diagnostic tests for each 
major disease of poverty within its portfolio by 2015.

The plan for 2008, as well as progress and 
milestones along the path from test development 
to evaluation and widespread introduction, varies 
with each disease in the BL7 portfolio (Fig. 4). At 
the same time, for each diagnostic or diagnostic 
issue being addressed there are certain common 
objectives and systematically defined key milestones 
against which progress can be measured. These are:

1. Development of robust pipelines of products for 
each priority disease in the portfolio.

2. Tests evaluated either directly by the BL or with 
the support of the BL.

3. Tests with acceptable performance listed in 
WHO’s Bulk Procurement Scheme.

4. Evidence provided through community 
deployment of tests for developing or changing 
policy for test use.

5. Widespread use of appropriate diagnostics in 
DECs.
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convened by TDR in May 2008. The expert 
meeting considered systematic reviews as well 
as findings from a large South African trial, 
conducted by the Foundation for Innovative New 
Diagnostics (FIND) together with South Africa’s 
Medical Research Council and National Health 
Laboratory Services.

3. Three of nine dengue IgM tests evaluated by 
the TDR-Paediatric Dengue Vaccine Initiative 
(PDVI) network are now included in WHO 
Bulk Procurement Scheme at negotiated prices. 
This major advance has not only improved case 
management, but also allowed many countries to 
detect and monitor dengue outbreaks much more 
effectively this year.

4. The network of specimen bank/evaluation sites 
was expanded in 2008, creating an evaluation/
quality assurance network for VL and expanding 
malaria, syphilis and TB specimen bank 
networks.

Other key points of progress include:

•	 An agreement with the British Association for 
Research Quality Asssurance (BARQA) was 
negociated to allow WHO/TDR non-exclusive 
rights to use the Good Clinical Laboratory 
Practices (GCLP) developed by BARQA. Under 
this agreement, WHO can develop web versions 
of the GCLP Guidelines (available on the TDR 
web site) and materials for GCLP training and 
implementation.

Fig. 4. Focus of Bl7 activities, 2008–2009

Technology
platform

Product 
prototype

Test introduction: 
implementation 
research

Lab and �eld 
evaluations

Proof of 
principle

Reagent 
research

TB

Schistosomiasis 

Dengue

VL

Malaria

STIs

Models to estimate 
impact and 
cost-e�ectiveness

Lab and �eld 
site networks

Specimen 
banks

De�ne needs 
and product 
speci�cations

Policy for 
test adoption

WHO Bulk
Procurement



17TDR BL7 • 2008 Report 17

AccessiBle QuAlity-AssuReD DiAgnostics Bl7

BL objectives Proposed activities (2008–2013) Milestones

1. Define 
diagnostic 
needs and 
set quality 
standards for 
diagnostics 
and 
diagnostic 
evaluations

1.1.  convene meetings to define diagnostic 
needs (as needed)

1.2.  synthesize existing knowledge through 
systematic reviews  (2007–2010)

1.3.  convene consultations to develop 
guidelines for the design and conduct of 
diagnostic evaluations (2006–2009)

1.4.  Assist countries with introducing quality 
standards in approval of diagnostics (2009–2013)

gaps in knowledge identified and 
diagnostic needs and product 
specifications defined

product specifications and contexts 
for use defined, taking into account 
access for the poor and issues of 
gender inequity

Quality standards for diagnostic 
evaluations developed

2.  Facilitate 
research 
on test 
development 

2.1.  publish needs and product specifications to 
guide public/private sector development efforts 
(2007–2013)

2.2.  Accelerate discovery of novel diagnostic 
targets (2008–2013)

2.3.  Fund “bright ideas” projects for novel/
improved test formats (2007–2013)

2.4.  provide well-characterized specimens and 
strains to facilitate diagnostics R&D (2007–2013)

2.5. publish product specifications for needed 
diagnostics (2008-2013) on the tDR web site and 
advertise to biosensors/diagnostics developers

Diagnostics target prioritization 
forum established for sharing 
strategies on target discovery and 
diagnostic innovation

network of specimen and strain 
banks established to facilitate test 
development, evaluation and quality 
control  

product specifications for all Bl7 
diseases published on tDR web site

Table 3.  BL 7 ImPLemenTaTIOn PLanS anD mILeSTOneS
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BL objectives Proposed activities (2008–2013) Milestones

3.  Assess 
and assure 
diagnostic 
performance 
and quality

3.1.  organize and fund evaluations of diagnostic 
test performance and operational characteristics 
(2007–2013)

3.2.  improve quality of diagnosis by assisting 
countries with the establishment of quality 
assurance networks (2009–2013)

3.3.  Develop, in collaboration with WHo 
partners, a prequalification scheme to ensure un 
member states have access to quality-assured 
diagnostics (2009–2013)

Reports of performance 
characteristics of new and existing 
diagnostic tests for Bl7 diseases 
available to un member states

generic systems developed for 
national diagnostics quality 
assurance programmes

establishment of pre-qualification 
schemes for diagnostics of Bl7 
diseases 

4.  Increase 
access to 
diagnostics 
in the 
developing 
world

4.1.  Develop a road map and framework for 
the introduction and sustainable adoption of 
appropriate diagnostics in the developing world 
(2008–2013)

4.2.  Develop a policy platform for accelerating 
the translation of diagnostic research evidence 
into policy and practice (2008–2013)

4.3.  conduct, with partners, operations research 
to demonstrate feasibility and effectiveness 
of new tools and diagnostic approaches to 
optimize case finding, addressing gender and 
socio-economic issues to ensure equitable 
access (2008–2013)

Advocacy package for test 
introduction developed

platform/mechanism developed for 
translating diagnostic evidence on 
validated diagnostics and diagnostic 
approaches into policy and practice

user guides and manuals for 
appropriate use of diagnostics 
developed

Data on feasibility, cost-effectiveness 
and equitable access to diagnostics 
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Table 4.  BL7’S majOR aCHIevemenTS In 2008 

BL7 
objectives Progress Implications

1.  Define 
diagnostic 
needs and 
set quality 
standards for 
diagnostics 
and 
diagnostic 
evaluations

A meta-analysis of the performance of purified antigens for the 
serodiagnosis of pulmonary tuberculosis published
 
A review on evidence-based tuberculosis diagnosis published 

presentataion on the quality of diagnostic accuracy studies 
published; and Nature supplement “evaluating diagnostics: the 
cD4 guide” published in December 2008

Define areas of research for 
improved case detection 
tools for tB

Recognition of the Nature 
series on “evaluating 
diagnostics” since the 
evaluation of cD4 
technologies has not 
previously been a Bl7 
priority  

2. Facilitate 
research 
on test 
evelopment 

participation in the creation of African network for Drugs and 
Diagnostics innovation (AnDi)

unprecedented 
opportunities to accelerate 
innovative research 
for better drugs and 
diagnostics, soon to be 
extended to other regions 

specimen banks 
1. creation of a Vl specimen bank/diagnostic evaluation 
network 
2. expansion of the malaria and tB specimen bank networks

one patent application on 
new technology citing tDR 
tB specimen Bank in its 
validation

new technology validated 
with specimens from tB 
bank taken to field trials by 
tDR

3.  Assess 
and assure 
diagnostic 
performance 
and quality

laboratory-based evaluation of 19 commercially available rapid 
diagnostic tests for tuberculosis, WHo/tDR, 2008 

All tests showed poor 
performance, highlighting 
the need for stricter 
regulatory control of 
diagnostics to avoid 
misdiagnosis and reduce 
wasted resources

Report on external quality assessment of nucleic Acid 
Amplification tests (nAAt) used in tB reference laboratories

the use of three 
commercial nAAt validated

Report on the evaluation of 9 dengue igM tests 

three tests with acceptable 
performance listed in WHo 
Bulk procurement scheme 
at negotiated prices; 
results already used for 
dengue outbreaks in many 
countries 
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BL7 
objectives Progress Implications

4. Increase 
access to 
diagnostics 
in the 
developing 
world

publication of guide on the use of rapid Vl tests

tB: translation of research into policy:
1. tDR contribution to policy guidance on Drug-susceptibility 
testing (Dst) of second-line Anti-tuberculosis Drugs, WHo, 
2008
2.  tDR and WHo/stop tB Department co-convene expert 
meeting on the use of molecular line-probe assays for screening 
patients at risk of MDR-tB

tDR made major contributions towards: 
1.  tB Retooling task Force (WHo publication 2008),  new 
diagnostic tools for tuberculosis control, describing the tB 
diagnostics pipeline 
2.  Retooling task Force (WHo publication 2008): Engaging 
stakeholders in retooling for TB control  
3.  Retooling task Force (WHo publication 2008): Checklist for the 
introduction of liquid TB culture systems

estimating cost-effectiveness of diagnostics:
Added value of bleach sedimentation microscopy for diagnosis of pulmonary 
tuberculosis: a cost-effectiveness study. Bonnet M et al. presented at union 
World conference on lung Health, paris, october 2008.  

Developing models for investigating the impact of new diagnostics:
improving the estimation of tuberculosis infection prevalence using 
t-cell-based assay and mixture models. pai M et al. International Journal of 
Tuberculosis and Lung Diseases, 2008, 12:895–902.  

gender-sensitive access to diagnostics:
sputum, sex and scanty smears: new case-definition may reduce sex 
disparities in smear-positive tuberculosis. Ramsay A et al. (Accepted for 
publication by International Journal of Tuberculosis and Lung Diseases)

Yield of smear microscopy and radiological findings of male and female 
patients with tuberculosis in Abuja, Nigeria. lawson l et al. presented at 
union World conference on lung Health, paris, october 2008. 

important guidance for 
the use of rapid tests in 
the elimination of Vl in the 
indian subcontinent

Recommendations of 
expert meeting led to 
policy change: molecular 
line-probe assays are now 
recommended by WHo 
for screening patients at 
risk of multi-drug-resistant 
tuberculosis 

target audience: national 
tB control programme 
managers and staff 

software for the latent 
class analysis developed by 
Mcgill university, canada, 
with support from tDR 

increased access to 
treatment for women

Cross-cutting activities

capacity 
building and 
good clinical 
laboratory 
practice

WHo obtained non-exclusive copyright for good clinical 
laboratory practice from the British Association for Research 
Quality standards

promotion of standard 
for laboratories involved 
in clinical trials to ensure 
quality of clinical trial data 

Diagnostics 
evaluation 
expert panel 
(Deep)

Deep meeting: focus set on the human and economic costs of 
bad diagnostics

strategy established to set 
focus on the increasing 
problem with substandard 
and fake diagnostic tools
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•	 The Nature Publishing Group, in collaboration 
with TDR, published in Evaluating Diagnostics: 
the CD4 Guide, the fourth in a series that has 
gained recognition for its reviews of best practice 
in diagnostics evaluation. The evaluation of 
CD4 serological tests1 was initiated in response 
to a request by a consortium from the USA 
Centers for Disease Control (CDC) and National 
Institutes of Health (NIH), as well as the United 
Kingdom-based CD4 External Quality Assurance 
group and the Collaborative Forum for HIV 
Research. TDR also has been approached by 
groups working on viral haemorrhagic fevers and 
diarrhoeal diseases to develop further guides in 
this series.

•	 The rapid chlamydia and gonorrhoea tests that 
were evaluated showed poor performance, and a 
major effort will be needed to stimulate interest 
in improved tests.

•	 Six effective rapid syphilis tests previously 
evaluated are currently listed in WHO’s Bulk 
Procurement Scheme. BL7 is working with seven 
countries (Brazil, China, Haiti, Peru, United 
Republic of Tanzania, Uganda and Zambia) 
on how to introduce the tests into control 
programmes and to ensure the quality of tests 
and testing when these are used in remote 
settings. In the meantime, improved rapid 
syphilis tests have been developed, and these will 
be evaluated in 2009.

The experience with rapid syphilis tests illustrates 
another aspect that is characteristic of this BL’s 
plans, progress and milestones. Much of the work 

facilitating test development and conducting 
diagnostic evaluations and implementation research 
involves recurring activities without defined end 
dates. Many of the current tests under evaluation, 
while representing an improvement over past 
procedures, still remain far from satisfactory either 
in terms of overall test performance or because the 
tests  1) require non-invasive specimens tests; 2) are 
not affordable to many DEC populations; or 3) are 
not in formats that allow widespread accessibility. 
So as new diagnostics are constantly entering the 
market, the procedures outlined above continue to 
be repeated.

3.2 Implication of progress/
delays and global context 
changes on 2008–2013 plans

No significant delays or changes are foreseen in 
2008–2013 plans.

3.3 Specific activities for 2009

See Table 5.

 1Assays to determine CD4 blood count levels are commonly used to determine whether HIV-positive 
patients should be put on anti-retroviral therapy. 
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Objectives 2009 planned activities Expected implications

1. Define 
diagnostic 
needs and 
set quality 
standards for 
diagnostics 
and diagnostic 
evaluations

1.1.  Develop guides for the design of 
diagnostic evaluations for dengue and tB 
in collaboration with the nature publishing 
group 

1.2.  convene meetings with regulatory 
authorities on the need for quality standards 
used in the approval of diagnostics 

countries start to evaluate 
diagnostics sold and used using 
guidance from the Nature series 
on how to design and conduct 
diagnostic evaluations 

2.  Facilitate 
research on test 
development 
(in collaboration 
with BL3)

2.1.  convene brainstorming meetings for 
an Asian network on drug and diagnostics 
target discovery and innovation 

2.2.  Develop a business plan for Diagnostics 
Resource centres which will help support 
tools that accelerate innovation and 
enhance the quality of diagnostics products

2.3.  continue to fund “bright ideas” projects 
for novel/ improved test formats for Vl, 
schistosomiasis and HAt

2.4.  continue to fund collection of 
specimens for the tB, malaria, dengue, Vl 
and schistosomiasis specimen banks  

2.5. start providing detailed product 
specifications on the tDR website for 
needed diagnostics and advertise this 
information to biosensors/diagnostics 
platforms developers

A coordinated effort at facilitating 
the creation of more robust 
diagnostic product pipelines for 
neglected diseases

Table 5.  PLanneD BL7 aCTIvITIeS fOR 2009 
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Objectives 2009 planned activities Expected implications

3. Assess 
and assure 
diagnostic 
performance 
and quality

3.1.  Data on the evaluations of 40 rapid 
malaria tests, performed in collaboration 
with WpRo and FinD, will be analysed and 
finalised. Results will be published in a 
tDR report and implications of the finding 
will be discussed with major stakeholders 
and procurement agencies to come out 
with a single harmonized message to be 
communicated to Decs on rapid malaria test 
performance and how tests should be used. 
A second round of evaluations of another 40 
malaria rapid tests will begin in Q2 2009. 

3.2.  conduct a multi-country study of 
front-loaded microscopy and leD-based 
fluorescent microscopy to improve tB case 
detection in 2008-2009 (results will be 
available mid-2009) 

3.3.  continue to fund and organize 
evaluations of diagnostic test performance 
and operational characteristics for Vl, 
schistosomiasis, stis and dengue 

3.4.  support workshops for the 
development of quality assurance panels for 
stis, Vl and dengue 

these results will be the first large 
head-to-head study of tests made 
by companies with documented 
compliance of good Manufacturing 
practice and heat stability 
requirements.  this data forms 
part of the WHo pre-qualification 
programme for diagnostics. 
procurement in WHo and by major 
donors and technical agencies will 
be based on these results.  

WHo’s stop tB Department agreed 
to the convening of expert meetings 
in 2009 to review the evidence for 
leD-based fluorescence microscopy 
and front-loaded microscopy, and 
to make recommendation on policy 
implications to its strategic and 
technical Advisory group (stAg-tB)

timely advice to Decs on diagnostics 
with acceptable performance and 
operational characteristics for 
patient management, surveillance 
and monitoring the effect of 
intervention

countries to develop plans for 
initiating quality assurance schemes 
for diagnostics

4. Increase 
access to 
diagnostics 
in DECs (in 
collaboration 
with BLs 9,  
10 & 11) 

4.1. pilot platform/mechanism for 
translating diagnostic evidence into policy 
and practice; and user guides and training 
manuals for appropriate use of diagnostics

4.2. Develop tools to monitor the impact 
of increased access and track progress on 
access to pro-poor and gender-sensitive 
tests; develop mathematical models based 
on work already done for stis to project 
health impact and cost-effectiveness for 
other diseases and post on tDR website 

increased access to affordable 
quality-assured diagnostics in Decs 

Table 5 (COnT).  PLanneD BL7 aCTIvITIeS fOR 2009 
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4. BL leverage, contributions 
to empowerment and  
stewardship and synergies 
with TDR business lines

4.2. Contributions to overall 
empowerment and steward-
ship objectives

BL7 has contributed to TDR’s overall stewardship 
objectives through the convening of global and 
regional consultations to define diagnostic needs 
and through sponsoring and/or conducting 
systematic reviews to identify research gaps. This 
contribution has been particularly important in 
the context of disease elimination initiatives, in 
which diagnostics tools play a critical role in case 
detection, monitoring and evaluation, as well as in 
the final certification of disease elimination.

BL7 has contributed to TDR’s overall empowerment 
goals through its development of technical 
capacity for diagnostic evaluations, clinical trial 
capacity, implementation research and leadership 
of diagnostics research in DECs. Networks of 
laboratory and clinical sites have been established 
for priority diseases through open calls for 
applications. Sites selected are provided with 
workshops on Good Clinical Laboratory Practice 
(GCLP) and Good Clinical Practice (GCP) and 
primers in biobanking. BL7 works with experts 
and principal investigators (PIs) from sites to 
develop protocols for diagnostic evaluations and 
implementation research. Site PIs learn by doing 
and many TDR PIs have now begun to lead the 
initiation of diagnostic evaluations and other 
research for their own country or region.

PIs are invited to present their research in TDR-
sponsored symposia at international meetings.

4.1. Leverage

BL7 has benefited from many in-kind contributions 
in its work with research institutions in both 
developed and developing countries. For example:

•	 The BL7 VL diagnostic evaluation and quality 
assurance network has leveraged EU funding 
for the LeishRisk programme to the Institute for 
Tropical Medicine in Belgium to have meetings 
of its network members during the LeishRisk 
meeting, and to implement the VL diagnostic 
quality assurance work within the LeishRisk 
network.

•	 For STIs, the introduction and integration of 
syphilis screening programmes into Prevention 
of Mother to Child Transmission (PMTCT) 
programmes for HIV has enhanced training 
materials and quality assurance schemes 
developed by the US Centers for Disease Control 
(CDC) for its Global AIDS Programme. CDC 
has also provided external quality assurance 
panels for syphilis serology to 70 laboratories 
around the world on behalf of WHO without any 
financial support from WHO/TDR.
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4.3. Synergies with work  
of TDR BLs

BL 7 works closely with other BLs within TDR as 
well as with control departments in WHO and 
the relevant WHO regional offices. Whenever 
possible, this BL takes advantage of TDR-sponsored 
drug trials to evaluate new or existing diagnostics. 
Reference standard diagnostics are usually 
performed in these trials to identify patients and 
monitor trial progress. These collaborations are 
summarized in Table 6.

4.4. Elements enhancing  
sustainability of BL outcome

The elements that enhance the sustainability of the 
outcomes of BL7 are as follows:

•	 Funding and efforts are mainly directed at 
research institutions and national control 
programmes in DECs, with an emphasis on 
empowering them to initiate and sustain 
diagnostic research that will benefit their own 
country or region.

•	Many tools are developed, such as mathematical 
models, external quality assurance programmes, 
and guides and training materials for the use of 
diagnostic tests, which are widely disseminated 
and available both on the web and as printed 
material, free of charge to all users.

•	A good working relationship has been established 
with industry and public-sector test developers 
to ensure the coordination and acceleration 
of the development of appropriate diagnostics 
for diseases of public health importance in the 
developing world.
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BL7 objectives BL1 BL2 BL3 BL5 BL6 BL8 BL9 BL10 BL11

needs and 
standards

✓ ✓ ✓ ✓ ✓

test development ✓ ✓ ✓ ✓ ✓

performance
and quality

✓ ✓ ✓ ✓

implementation 
research

✓ ✓ ✓ ✓

Area of work TDR business lines WHO departments

1.  Define 
diagnostic needs 
and set standards 
for diagnostic 
quality

Bl1: stewardship and the 
relevant disease-specific 
Bls

WHo control departments including 
stop tB, global Malaria programme, 
neglected tropical Diseases (ntD), 
Reproductive Health (stis), essential 
Health technologies, Health systems and 
services

2.  Facilitate 
research on test 
development 

Bl3 on diagnostic target 
discovery and prioritization

tB department research movement and 
ntD

3.  Assess and 
assure diagnostic 
performance and 
quality

Bl2 for capacity building 
and all disease-specific Bls;
Bls 8, 9 and 10 on 
evaluations and quality 
assurance

WHo control departments, including 
stop tB, global Malaria programme, 
ntD, Reproductive Health (stis), essential 
Health technologies, Health systems and 
services

4.  Increase access 
to diagnostics in 
the developing 
world

Bls 9, 10 and 11 on 
implementation research 
including Vl elimination 
and community-directed 
interventions for malaria 
and dengue 

WHo control departments, including the 
Retooling task Force within the stop tB 
partnership, malaria, ntD, Reproductive 
Health (stis), HiV, and Research policy and 
coordination (Rpc) in the information 
evidence and Research cluster

Table 6.  BL7 COLLaBORaTIOnS WITHIn TDR anD WHO
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5. Critical issues and 
suggested solutions

Issue 2: There is the risk that the existing rounds 
of TDR funding for research in the early stages of 
new or enhanced test development (i.e. bright ideas 
grants) may not quickly yield products that can be 
readily commercialized.

Possible solutions: To mitigate such risks in 
the future, BL7 is developing regional networks 
for diagnostic innovation (in synergy with BL3′s 
network for drug innovation) to stimulate and 
support diagnostic test development, and to ensure 
that PIs with promising diagnostic targets are 
partnered with the appropriate test developers to 
turn bright ideas into promising products. Plans are 
to provide a forum for these strategic partnerships 
between industry, research institutes, academia and 
PPPs.

Issue 3: Unlike other BLs in TDR, most of BL7’s 
funding is designated. There is a danger that BL7’s 
work is mainly aligned to the agenda of its donors.

Possible solutions: TDR needs to allocate sufficient 
programme funding to support core strategic 
activities in BL7 so that there is a better balance 
between designated and undesignated funding for 
the business line, so that it can achieve its strategic 
objectives without over-reliance upon a particular 
donor agenda.

There are three primary issues or con-
cerns associated with this BL, which are 
briefly discussed below

Issue 1: Traditionally, diagnostics have been a very 
low priority both for health research and control. 
Even when good-quality diagnostics are available, 
purchase of tools by countries has been severely 
underfunded by public health systems. At the same 
time, poor regulation and monitoring of diagnostics 
available in many DECs creates a serious drain on 
public and private resources when they are used to 
purchase ineffective diagnostics; private providers 
often lack the knowledge to purchase the most ef-
fective and appropriate diagnostics.

Possible solutions: This BL needs to develop and 
enhance a two-pronged approach to provide: 1) 
communications and advocacy that will relate issues 
and findings to stakeholders so that diagnostics 
become a key consideration in control programmes, 
and 2) further implementation research with DECs, 
public-private partnerships (PPPs) and donors 
(such as the Global Fund) to pilot and identify 
innovative ways of financing the purchase and use 
of appropriate diagnostics that could be adopted 
and sustained by countries themselves.

BL7 is already working with WHO initiatives 
for laboratory strengthening so that new tools 
are sustainably implemented and there is quality 
control of their use. Work is also under way with 
the WHO Bulk Procurement Scheme so that tests 
with acceptable performance are listed for bulk 
procurement at negotiated pricing; often this could 

be as low as a third to a half of retail prices.
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6. Annexes

Laboratory-based evaluation of 19 
commercially-available rapid 
diagnostic tests for tuberculosis. 
WHO/TDR, 2008. 

Retooling Task Force (WHO 
publication 2008): New diagnostic 
tools for tuberculosis control 
describing the TB diagnostics 
pipeline. 

Retooling Task Force (WHO 
publication 2008): Engaging 
stakeholders in retooling for TB 
control. 

Retooling Task Force (WHO 
publication 2008): Checklist for 
the introduction of liquid TB culture 
systems. 

Evaluating Diagnostics: the 
CD4 Guide, Nature Reviews 
Microbiology supplement, Dec 2008

Guide on the use of rapid VL tests. 
WHO/TDR, 2008. 

Hunsperger E et al. Evaluation of 
commercially available anti-
dengue virus IgM tests. Emerging 
Infectious Diseases, (accepted in 
2008  for publication in 2009). 

Boelaert M et al. Diagnostics tests 
for kala-azar: a multi-centre 
study of the freeze-dried DAT, 
rK39 strip test, and KAtex in 
East Africa and the Indian sub-
continent. Transactions of the 
Royal Society of Tropical Medicine 
and Hygiene, 2008, 102:32-40. 
PMID:17942129

Weiss H et al. Spousal sexual 
violence and poverty are risk 
factors for sexually transmitted 
infections in women: a 
longitudinal study of women in 

Goa, India. Sexually Transmitted 
Infection, 2008, 84:133-139. 
PMID:17942576

Benzaken A et al. Field evaluation 
of the performance and testing 
cost of a rapid point-of-care test 
for syphilis in a red-light district 
of Manaus, Brazil. Sexually 
Transmitted Infection, 2008, 
84:297-302. PMID:18305119

Auna-Villaorduna C et al. Cost 
effectiveness analysis of 
introduction of rapid alternative 
methods to identify multi-drug 
resistant tuberculosis in middle 
income countries. Clinical 
Infectious Diseases, 2008, 47:487-
495. PMID:18636955

Bonnet M et al. Bleach 
sedimentation: an opportunity 
to optimize smear microscopy 
for tuberculosis diagnosis in 
settings of high prevalence of HIV. 
Clinical Infectious Diseases, 2008, 
46:1710-6. PMID:18444789

Pai M, Ramsay A, O’Brien R. 
Evidence-based tuberculosis 
diagnosis. Public Library of 
Science Medicine, 2008, 5:e156. 
PMID:18651788

Pai M et al. Improving the 
estimation of tuberculosis 
infection prevalence using T-cell-
based assay and mixture models. 
International Journal of Tuberculosis 
and Lung Disease, 2008, 12:895-
902. PMID:18647448

Ramsay A et al. Sputum, sex 
and scanty smears: new case-
definition may reduce sex 
disparities in smear-positive 

tuberculosis (accepted by 
International Journal of Tuberculosis 
and Lung Diseases). 

Steingart K et al. Performance 
of purified antigens for the 
serodiagnosis of pulmonary 
tuberculosis: a meta-analysis 
(accepted by Clinical and Vaccine 
Immunology, November 2008). 

Conference presentations
Quality of diagnostic accuracy 

studies: evaluation using QUADAS 
and STARD standards. Fontela 
P et al. Presented at the World 
Congress of Epidemiology, Brazil, 
September 2008. 

A randomised, controlled trial of 
sputum processing techniques to 
improve the performance of smear 
microscopy. Chirambo P et al. 
Presented at UNION World 
Conference on Lung Health, 
Paris, October 2008. 

Yield of smear microscopy and 
radiological findings of male and 
female patients with tuberculosis 
in Abuja, Nigeria. Lawson L et 
al. Presented at UNION World 
Conference on Lung Health, 
Paris, October 2008. 

Evaluation of FASTPlaqueTB to 
diagnose smear-negative tuberculosis 
in a peripheral health clinic in 
Kenya. Bonnet M et al. Presented 
at UNION World Conference 
on Lung Health, Paris, October 
2008. 

6.1 Full list of publications resulting from BL7 or  
related activities in 2008
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6.2. BL7 Strategic and Scientific Advisory Committee  
membership

Name Gender Nationality Disease Discipline

peter smith 
(chair)

M uK tropical diseases
epidemiology, infectious 
diseases, clinical trials

Jane cardosa F Malaysia tropical diseases
Diagnostics development 
and evaluation

Wilai 
chalermchan

F thailand HiV, stis
Quality assurance systems 
for diagnostics

paul Klatser M netherlands tropical diseases Diagnostics development

David Mabey M uK
sti, tropical 
diseases

Diagnostic evaluations, 
clinical trials

steven Reed M usA Vl, tB, leprosy
Diagnostics development, 
clinical trials

Victor tsang M china/usA schistosomiasis
Diagnostics development 
and evaluations

Monique 
Wasunna

F Kenya tropical diseases epidemiologist
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6.3. Responses to specific JCB / STAC requests

Table 7. RequeSTS fROm STaC In 2008 fOR BL7

1.  Additional resources to be allocated as needed: additional resources will be requested 
as part of the tDR annual portfolio review process. Major funding will be required for 
supporting the diagnostic component of the network for Drug and Diagnostics innovation 
activities in collaboration with Bl4

2.  continue emphasis on capacity building at country level: the learning by doing 
philosophy will continue with the expansion of the Bl7 laboratory and field networks

3.  Develop a system for evaluation of uptake of new diagnostics by countries and control 
programmes. selection made and there is a need to evaluate what has been developed: 
these tools are being developed as part of the Bill and Melinda gates Foundation-funded 
project on the introduction and sustainable adoption of syphilis rapid tests. these tools can 
be adapted to work for other diseases. A tool to evaluate uptake is also being developed as 
part of the tB Re-tooling programme to monitor the success of uptake of new technologies 
into control programmes in Decs
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The Special Programme for Research and Training in Tropical Diseases 
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