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The Special Programme for Research and Training in Tropical 

Diseases (TDR) is a global programme of scientific collaboration 

established in 1975.  Its focus is research into neglected diseases 

of the poor, with the goal of improving existing approaches and 

developing new ways to prevent, diagnose, treat and control these 

diseases. TDR is sponsored by the following organizations:
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TDR is increasingly operating through broad-based 

partnerships and networks that include scientists 

and institutions from developing countries as core 

stakeholders.
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The years 2005-2006 have indeed been 
noteworthy for the future of research that 
contributes to global health improvements. 
As TDR was developing a new ten-year vision 
and strategy, recently endorsed by its Joint 
Coordinating Board, WHO was launching 
discussions on a new Organization-wide 
research strategy as well. These two efforts 
will, in the long term, generate new synergies 
and modes of cooperation between WHO and 
the TDR Special Programme.

The new TDR vision of “fostering an effective 
global research effort on infectious diseases 
of poverty in which disease endemic countries 
play a pivotal role” fits in well with the 
broader WHO aspiration to improve primary 
health care and respond more effectively 
to the health needs of women and children, 
particularly in Africa. 

TDR’s progress report describes achievements 
that have provided inspiration for the 
Programme’s new directions.  For instance, 
this report highlights how TDR-supported 
implementation research has generated a 
variety of community-based innovations 
for the delivery of health care interventions, 
particularly for malaria and onchocerciasis, 
but also now addressing other disease 
conditions. Research to develop such “bottom 
up” approaches, which enhance access to 
health care in a more integrated and coherent 
manner, are critical if we are to meet the 
Millennium Development Goals.

In addition to implementation research, this 
report also reflects TDR’s enormous invest-
ment in building research capacity, particular-
ly in fundamental and translational research. 
TDR is increasingly operating through broad-

based networks, which include scientists and 
institutions from disease endemic countries as 
core stakeholders, and that foster leadership. 
These new partnerships, engaging industry 
as well as academia and government, are of 
particular relevance to WHO as it continues 
to convene the Intergovernmental Working 
Group on Public Health, Innovation and 
Intellectual Property. 

Such efforts and initiatives will receive  
further emphasis and refinement in the com-
ing years, as the new TDR strategy  becomes 
fully operational. It is a strategy that I whole-
heartedly endorse – it is anchored in the 
longstanding WHO commitment  to  improve 
the health of the poor. Follow ing the untime ly 
death of former WHO Director- General 
Dr LEE Jong-wook in May, 2006, WHO con  -
tinues to build upon his interest and motiva-
tion to harness the tools of research for 
 delivering such health improvements.  

WHO has been a critical and integral senior 
partner to the TDR Special Programme since 
its inception over 30 years ago. This connection 
will only grow stronger in the years to come. 
Together with TDR’s other co-sponsoring 
partner organizations —    UNDP, UNICEF and 
the World Bank — and together with WHO’s 
member states and its country and regional 
offices, we look to TDR to continue to make 
a difference in the lives of many people 
throughout the world by its inclusive, yet 
rigorous, approach to research.

Dr Margaret Chan
WHO Director-General

FROM THE WHO 
DIRECTOR-GENERAL
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WHO provides a bridge and a link for TDR to work 

effectively within countries and with national 

institutions, and an incredible source of knowledge 

and outreach on what problems need to be addressed 

from a disease control perspective as well as on 

debates around policy development.
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I am pleased to be working once again with 
the Special Programme for Research and 
Training in Tropical Diseases (TDR). I was TDR’s 
Coordinator from 1999–2003, and it is amazing 
to consider how many changes have occurred in 
the world of infectious diseases during the last 
7–8 years. SARS emerged as a major concern 
that was largely contained due to public health 
efforts, but in recent years the threats of avian 
flu and extensively drug-resistant tuberculosis 
have shown that we can never be complacent 
in the face of infectious diseases.

However, it needs to be reiterated again 
and again that millions of people living in 
poor countries are continually struggling 
with other diseases that do not get as much 
media attention. These include the neglected 
tropical diseases that TDR has been working 
on for many years, and which are increasingly 
being highlighted by WHO, backed by ever 
more comprehensive control strategies. In the 
research world, it takes many approaches and 
many years to yield one or two key outcomes. 
Given this, TDR’s record of major contributions 
to global health remains outstanding and is 
further enumerated in this report. Highlights 
include the move to eliminate visceral 
leishmaniasis on the Indian sub-continent 
on the back of new tools developed through 
support by TDR and a variety of partners, and 
the move to eliminate congenital syphilis as 
a major health problem in several countries 
based on TDR validation of several diagnostics. 
Also highlighted are research efforts directed 
towards community-level impact, for example 
in malaria and river blindness. Much of this 
latter research builds on a 15-year history of 
innovation in new methods to develop and 
deliver interventions at the periphery of the 
health system and, through this, to enhance 
access to interventions within the context 
of national policies and systems. By building 
on research leading to community- directed 
interventions to support onchocerciasis 
control, systems are now being evaluated for 
other disease interventions, notably malaria.  

I am looking forward to working closely with 
TDR to develop and implement the new strategy, 
building on its strong history of discovery research, 
product development and clinical studies, and 
strengthening of research capabilities in disease-
endemic countries. This new strategy is a bold 
approach to be a convener on health research 
issues, and to more strongly and strategically 
support researchers and governments in 
disease-endemic countries so that they can play 
a pivotal role in setting research priorities and 
agendas and conducting research. We believe 
this is what is needed to make a long-term 
health impact that is sustainable from within 
and contributes to improved health, poverty 
alleviation and real economic growth.

TDR’s future is building on the successes of the 
past while recognizing the need to adapt to the 
future. WHO provides a bridge and a link for TDR 
to work effectively within countries and with 
national institutions, and an incredible source of 
knowledge and outreach on what problems 
need to be addressed from a disease control per-
spective as well as on debates around policy 
development. By enabling TDR to operate as a 
broad-based co-sponsored research programme 
within WHO, closely aligned to disease control 
and development needs, we seek to build on 
WHO’s and TDR’s strengths to assist the develop-
ment of innovation and evidence-based policy 
and action through more formal links with the 
WHO disease control programmes. This report 
marks the completion of a strategic period that 
led to numerous achievements as a result of 
many years of attention and consistent, sustain ed 
support and funding. I thank the staff and 
scientists funded by TDR, and the donors and sup-
porters who have helped to make this happen.

Dr David Heymann
Assistant Director-General for Communicable 
Diseases and Representative of the Director-
General for Pandemic Influenza and Polio Era di ca-
tion, and TDR Special Programme Coordinator 

FOREWORD
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“An effective global research effort on infectious 

diseases of poverty in which disease endemic 

countries play a pivotal role.”

TDR’s new vision statement
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As this biennial report goes to press, TDR is  
transitioning to a new strategy that will be 
better attuned to today’s needs and environ-
ment, yet remains true to the Programme’s 
past ideals  – namely research to develop rel-
evant tools for disease control and research 
capacity strengthening in countries afflicted 
by tropical diseases. The strategy has been 
 developed over the last two years through 
an external review of the Programme and 
through analysis and broad consultation with 
multiple stakeholders, including two major 
meetings of TDR’s Joint Coordinating Board.  

TDR’s new vision statement is to foster:
An effective global research effort on infectious 
diseases of poverty in which disease endemic 
countries play a pivotal role. 

Examining how TDR’s historical accomplish-
ments link to more recent initiatives and 
 future strategic goals can provide a context 
for understanding the achievements of the 
last two years, and their long-term relevance 
to health research. The achievements result-
ing from TDR-sponsored research and part-
nerships highlight why TDR’s research has 
 historically been, and continues to be, such a 
high quality investment. Returns are measur-
able both in terms of the high impact of 
 research products and activities per dollar of 
support, and also by more intangible results, 
such as partner engagement and individual 
contributions of time and commitment.

TDR’S JOURNEY OF INNOVATION

The year 2007 marks the 30th anniversary 
of the establishment of the TDR Joint 
Coordinating Board. Since the mid-1970s, 
TDR has been a force for innovation in 
international health research in a dynamic 
and profoundly changing global environment. 
TDR began operations in the Cold War era, 
driven by the vision of the Alma Ata aspiration 
of “Health for All”. It subsequently witnessed 
the rise of globalized markets, the advance of 
the HIV/AIDs pandemic, and increased global 

awareness of how poverty and ill health 
afflict much of the world’s population.  More 
recently, TDR has seen emergent economies in 
many developing regions play a strengthened 
role in health research. And globally, there has 
been increased recognition that such research 
can directly and positively impact on health, 
and thus poverty alleviation. This has helped 
stimulate the creation of new partnerships 
and initiatives for tropical disease research, 
involving both the public and private sectors. 

Throughout all of these waves of change, TDR’s 
activities have continued to yield a wide array 
of new products and tools to improve health; 
strategies for enhancing access; and activities 
to build research capacity in disease endemic 
countries themselves. TDR has continuously 
sought innovative, yet pragmatic, multi-
disciplinary approaches and partnerships to 
develop and deliver on research and capacity 
strengthening opportunities. This has largely 
been possible due to the convening power 
of WHO as TDR’s executing agency and to 
the broad-based governance structure that 
underpins TDR actions and philosophy, notably 
the engagement of the World Bank, United 
Nations Development Programme (UNDP) 
and United Nations Children’s Fund (UNICEF) 
as co-sponsoring agencies, and an even mix of 
Organisation for Economic Co-operation and 

INTRODUCTION

The first JCB session in Africa was held in 2006 [WHO/TDR/Craggs]

Dr Robert Ridley, Director TDR
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FIGURE 0.1  The increase in 
public–private partnerships 
for health in recent years is 
very positive for infectious 
diseases research but there is 
danger of fragmentation of 
efforts and resources.

Development (OECD) countries and developing 
countries on its governing bodies. 

The true impact of TDR activities is impossible 
to quantify in a few brief sentences. However, 
through its support for over 10 000 research 
projects and its training of over 1500 PhD 
students since its inception, and through its 
outreach involving multiple partners, investi-
gators and advisers, the impact has been 
significant. Many new areas of research have 
been stimulated and many innovative practices 
developed. The net result over three decades 
has been that four of TDR’s eight original 
target diseases  (leprosy, oncho cerciasis, 
lymphatic filariasis, Chagas disease) are now 
targeted for global elimination, in large part 
due to tools, interventions and strategies 
developed through TDR-sponsored research in 
partnership with others. TDR-led research has 
also significantly influenced many of the 
current strategies at the heart of malaria 
control. This type of impact continues. Recently 
the date of 2015 was set for the elimination of 
visceral leishmaniasis from the Indian sub-
continent, a decision significantly driven by 
TDR-promoted research. There is now also talk 
of eliminating congenital syphilis as a global 

health problem, stimulated to a large extent 
by recent TDR research in diagnostics for 
sexually transmitted diseases. 

In addition to research output, TDR has heavily 
influenced the institutional global research 
environment through its catalytic incubation 
and promotion of organizations such as the 
Global Forum for Health Research and public–
private partnerships such as the Medicines for 
Malaria Venture, Drugs for Neglected Diseases 
initiative, and Foundation for Innovative New 
Diagnostics.  

In executing its new Ten-Year Strategy, follow-
ing endorsement by the JCB in June 2007, TDR 
will continue to innovate both scientifical ly and 
strategically. It will work with and through 
 partners to build on and maintain the growing 
momentum for positive change and innovation 
in addressing tropical disease-relat ed problems 
of poor people in poor countries. 

TDR’S ONWARD JOURNEY

The new TDR vision statement provided in the 
first paragraph of this introduction came from 
an analysis that indicated: a) infectious 
diseases of poverty still warrant focused 
attention; b) while the new environment of 
multiple players in research and increased 
resources is to be warmly embraced, there is 
danger of fragmentation of effort; c) the ad-
vanced research capabilities in disease endemic 
countries (DECs) are often under-recognized 
and under-valued and consequently DEC 
institutions are not adequately represent ed in 
global priority-setting.

The advanced research 

capabilities in disease 

endemic countries are 

often under-recognized 

[WHO/TDR/Craggs]

TDR 2007 | Eighteenth Programme Report | Progress 2005-2006
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In order to achieve the new vision of foster-
ing an effective global research effort on in-
fectious diseases of poverty in which disease 
endemic countries play a pivotal role, TDR will 
implement a three-pronged strategy to: pro-
vide a collaborative framework and informa-
tion service for research partners; empower 
scientists from DECs as research leaders; and 
support research on neglected priority needs. 
This strategy implies three major strategic 
functions that will underpin TDR activities: 

1. Stewardship of research on infectious 
diseases of poor populations: a major new 
role as facilitator and knowledge manager 
to support needs assessment and priority-
setting, progress analysis and advocacy, 
and provide a neutral platform for partners 
to discuss and harmonize activities. 

2. Empowerment of researchers and public 
health professionals from DECs, moving 
beyond traditional research training to 
build leadership at individual, institu-
tional and national levels so countries 
can: better initiate and lead research 
 activities, develop a stronger presence in 
international health research, and effec-
tively use research results to inform policy 
and practice. 

3. Research on neglected priority needs that 
are not adequately addressed by other 
partners. This will focus on three research 
functions: 
– fostering innovation for product dis-

covery and development, with an 
emphasis on DEC engagement; 

– fostering of research on development 
and evaluation of interventions in real-
life settings;  

– fostering research for improving  access 
to interventions.

More details on the strategy and on the busi-
ness plan that will implement the strate gy,  
can be obtained from the TDR website.1 
However, the links to TDR's past remain the 
foundation of its future direction. It takes time 
for research to deliver results, and just as 
much of the success outlined in this report 
is built on the activities undertaken by a 
multitude of players and organizations over 
many years, future successes will build upon 
current research activities. A brief summary of 
key highlights of the past two years is provided 
in the second part of this introduction, with 
an emphasis not only on activities that have 
delivered interesting scientific results, but 
also on research that has had, or is beginning 
to have, a profound impact on public health 
practice or research approaches in general. 1  www.who.int/tdr 

FIGURE 0.2 The need for 
a new TDR vision/strategy 
was triggered by critical 
trends in the global 
research environment.
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IMPACT OF TDR RESEARCH 
IN 2005–2006 

This report summarizes recent activities 
across the broad areas of TDR work. A brief 
perspective on each area is provided below to 
help readers gain a comprehensive overview 
of  TDR's activities: 

Evidence for policy, strategy and 
implementation of interventions 
Two significant activities where headway has 
been made during the past two years are in 
home management of malaria and in research 
to support visceral leishmaniasis elimination 
on the Indian sub-continent. Social issues 
are particularly relevant to this area of work 
and the implementation of interventions. 
Therefore particular attention is paid to social 
science, including the issue of gender. A third 
activity showing significant promise, which 
will likely feature prominently in the future, 
is that of integrated community-directed 
interventions. 

Home management of malaria: research has 
focused on the use of artemisinin combination 
therapy in community settings, with promis -
 ing results. Future emphasis will be on the 
 inte gration of interventions, particularly of 
 malaria chemotherapy within the treatment  
of fevers generally, and on the combined use 
of  diagnostics and drugs. In addition, greater 
emphasis will be placed on the evaluation of 
new drugs in real-life settings. 

Visceral leishmaniasis elimination on the In-
dian sub-continent: the drive announced in 
2005 by the governments of India, Nepal and 
Bangladesh to eliminate visceral leishmania-
sis from the Indian sub-continent by 2015 was 
based on the availability of new drugs and di-
agnostic tools developed largely through TDR-
supported partnerships. TDR will work with 
regional and national programmes and many 
research partners in the coming years to de-
velop and implement an integrated package 
of interventions, including for vector control, 
case detection, and case management. 

Integrated community-directed interventions: 
in collaboration with the African Programme 
for Onchocerciasis Control, and based on the 
ivermectin distribution networks operating 
within national programmes, TDR-sponsored 
studies are assessing the potential for inte-
grated and co-implemented community-
 directed interventions. Over 100 million people, 
a sixth of the population of sub- Saharan Africa, 
will be covered by ivermectin distribution net-
works by 2010, so these same networks offer 
significant opportunities for innovative scaled-
 up community-directed approaches for other 
diseases, notably malaria.  

Product development and evaluation 
Progress made in research and evaluation 
of diagnostics and vector control tools for 
dengue is  highlighted in this biennial report.  
In addition, several drug development 
and evaluation activities are likely to yield 
significant results in future years. Given the 
rise in product development public-private 
partnerships, TDR’s future focus in product 
development will be in areas not adequately 
covered by other organizations. 

Diagnostics: TDR-sponsored initiatives for 
evaluation and validation of rapid syphilis 
diagnostics have led to plans for the elimina-
tion of congenital syphilis in several countries. 
Guidelines for diagnostics evalua tion have 
been developed and these will guide future 
efforts by TDR and others to develop and 
evaluate quality-assured, point-of-care  dia  gno-
s tics applicable at the periphery of the health 
system.

Vector control for dengue: there is increasing 
recognition of the importance of research that 

FIGURE 0.3 The continuum 
of research highlighting 
how translation research 
and implementation 
research (represented by 
the ovals) can fill critical 
gaps and improve health 
impact.  
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improves vector control tools and methods as 
part of the battle against vector-borne dis-
eases. The recent increase in dengue cases 
globally adds a particular urgency with re-
spect to this disease. This report highlights 
research that tests how innovative ‘pupal pro-
ductivity surveys’ can identify the most prolif-
ic breeding sites of dengue mosquito vectors 
and thus target them for control efforts. Stud-
ies on the potential of insecticide-treated cur-
tains also are a significant development. TDR’s 
future vector-related research will be expand-
ed to leverage activities from multiple part-
ners for a number of diseases.  

Drug development and evaluation: a number 
of drug development and evaluation projects 
are underway with TDR support, including for 
malaria, tuberculosis and onchocerciasis. It is 
anticipated that TDR will in the future focus 
its drug development efforts primarily on the 
more neglected diseases, in particular on cer-
tain helminth infections, leaving the estab-
lished public–private partnerships to increas-
ingly take on the role of drug development for 
diseases such as malaria and TB. 

Basic research and discovery 
Two specific activities highlighted below relate 
to innovation in drug discovery and to the 
initiation of a genome sequencing consortium 
for the tsetse fly. The general significance of  
translational research is also highlighted. 

Innovative drug discovery partnerships: in the 
past several years, TDR has initiated a new para-
digm of partnering and networking between 
academia and the private sector for drug dis-
covery. Several networks have been esta   blish  ed, 
with industry contributing through in-kind 
 support such as the provision of compounds 
and high-throughput screening facilities. 
 Industry has also collaboratied with  institutions 
in developing countries to facilitate training 
and capacity strengthening for innovation. 

Tsetse fl y genome consortium: the potential 
value of sequencing the tsetse fly genome 
became evident following consultation with 
lead investigators. TDR provided resources and 
coordination to establish the basic tools and 
information to facilitate a sequencing effort. 
Significant resources were then leveraged and 
provided by major sequencing organizations 
to sequence the entire genome. The value of 
the genome as a resource for future research 
directed to tsetse control could be significant.

Translational research: TDR has always 
 emphasized research directed towards a prac-
tical application or outcome and many 
 examples are given in this report. TDR’s new 
strategy will continue to emphasize ‘transla-
tional research’, whereby basic science dis-
coveries are translated, through exploratory 
studies, into product deve lop ment opportuni-
ties, and clinical and methodological applica-

Malaria: emphasis has been placed on 

the applicability of artemisinin 

combination therapy in community 

settings [WHO/TDR/Craggs]

The ivermectin 

distribution networks 

offer signifi cant 

opportunities for 

scaling up innovative  

community-directed 

approaches for other 

diseases, notably 

malaria
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tions. There will be a very strong emphasis on 
developing capacity for innovation within 
 disease endemic countries. 

Building research capacity and 
an enabling environment 
The two activities highlighted in this report 
are project management training and the 
 development of a Forum for African Medical 
Editors (FAME). Both activities started small 
and have the potential to grow and impact in 
a major way on research capabilities and the 
thinking about how research capacity can be 
sustainably developed. TDR continues to 
maintain a series of grants to assist develop-
ing country scientists and institu tions; the 
 future will see a focus on leader  ship in health 
research and the empowerment of DEC 
 institutions to better engage in health re-
search both nationally and internationally. 
TDR  contributed to a successful meeting of 
the Multilateral Initiative for Malaria (MIM)  
in Yaoundé in 2005. 

Project management training: guidelines and 
supporting materials, based on industry pro-
ject management concepts, have been deve l-

oped to assist researchers in better planning 
of their projects. Project management train-
ing will in the future be built into all TDR 
 research capacity strengthening grants. The 
tools,  including train-the-trainer documenta-
tion, are being made widely available and 
many agencies and institutions are express-
ing an interest in accessing and utilizing 
them. 

Forum for African Medical Editors (FAME): this 
initiative is enhancing the quality of research 
papers in local journals and facilitating the 
indexing of African journals in major public 
databases such as PubMed. The initiative is 
leading to a wider debate on best research 
practice and writing.

Empowerment and research leadership: 
greater emphasis is being placed on the 
empowerment of research leadership in 
disease endemic countries and institutions 
through a range of available mechanisms, 
including: grants, courses in specified areas 
of need, and further expansion of networks 
and forums to discuss research and capacity-
building needs. Efforts will be made to ensure 

The future will see a 

focus on leadership in 

health research and 

the empowerment 

of DEC institutions 

to better engage 

in health research 

both nationally and 

internationally

Researchers in Ibadan, Nigeria, 

leading a community and home 

management of malaria project 

[WHO/TDR/Craggs]
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alignment between individual, institutional 
and national capacity building activities 
associated with TDR projects. 

Knowledge management 
Research generates knowledge, and TDR 
uses a variety of mechanisms to make this 
knowledge accessible and useable. 

Scientifi c working groups: traditionally TDR 
has impacted the global research agenda 
through targeted analysis and meetings, and 
through publications resulting from scientific 
meetings. In the past two years TDR spon-
sored five Scientific Working Group meetings 
addressing research issues related to: Chagas 
disease, lymphatic filariasis, schistosomiasis, 
tuberculosis, and dengue. A number of other 
scientific reports and guidelines were also 
 published by TDR. In addition, more than 400 
papers resulting from TDR-sponsored research 
were published in peer-reviewed journals.

Stewardship through knowledge manage-
ment: The new TDR strategy incorporates the 
concept of ‘stewardship’ through knowledge 
management anchored in the principles 
of independent review and stakeholder 
consultation. It is anticipated that this will 
help harmonize the agendas of technical and 
political organizations engaged in research 
for health, and facilitate the establishment of 
synergistic partnerships and networks. There 
will be a broad-based engagement of all key 
players and leading scientists in analyses and 
consultations. A biennial report on the status 
of tropical diseases research will be a new 
output resulting from this activity. 

The activities described in this report represent 
only a small sample of TDR’s past and present 
achievements, as well as its future aspirations. 
The impact of TDR research on global 
development and poverty alleviation extends 
well beyond the concrete achievements 
of defined products and strategies. This 
impact is also reflected in the ever-increasing 
involvement of disease-endemic countries in 
global research partnerships and networks, 
as a cumulative result of decades of TDR-
sponsored capacity strengthening activities. 

Running through all of these achievements,  
is the underlying importance of partnerships 

to TDR’s mission and its effective execution. 
We look forward to continuing significant 
partnerships and liaising with many 
organizations as we initiate our new strategy. 
Building on the past, we look forward to: 
(i) helping ensure a greater harmonization 
of research efforts and priorities that meet 
country needs; (ii) helping develop increased 
and sustainable research leadership in DECs; 
and (iii) enhancing accessibility of improved 
interventions needed to address infectious 
diseases of poverty. Above all, we look 
forward to working with all stakeholders to 
realize a common vision that resulted from 
our consultations and has been so broadly 
accepted, namely to foster: 

Dr Robert Ridley
Director TDR     

Traditionally TDR has impacted 

the global research agenda 

through targeted analysis and 

meetings, and through publica-

tions resulting from scientific 

meetings

An effective global research effort on infectious 

diseases of poverty in which disease endemic countries 

play a pivotal role. 
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The research described in this chapter is aimed at producing evidence to 

improve the strategies, policies and methods used in tropical diseases 

control. This evidence is geared towards immediate translation into 

relevant policy or strategy, whether it be for prevention, treatment, 

diagnosis or surveillance. The research results have potential for 

immediate impact. Two main areas of work, community and home 

management of malaria and elimination of visceral leishmaniasis 

on the Indian sub-continent, are described in detail to illustrate how 

immediate this impact can be. A brief section on capacity strengthening 

is followed by other research achievements in this line of work, mostly 

summarized by disease.

CHAPTER 1 

EVIDENCE FOR POLICY, 
STRATEGY AND 
IMPLEMENTATION OF 
INTERVENTIONS
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FOCUS: COMMUNITY AND HOME 
MANAGEMENT OF MALARIA 

Community and home management of 
malaria (HMM) is a strategy for improving 
access to treatment for malaria. Establishing 
the evidence base for scaling up HMM with 
artemisinin combination treatments (ACTs) 
continued to be a focus of the TDR research 
strategy during 2005 and 2006. This evidence 
will allow countries to move quickly into large-
scale implementation of HMM using highly 
effective drugs. 

Using the HMM strategy, effective, pre-pack-
aged medicines are made available close to 
the home through trained community-based 
providers backed up by a communications 
strategy for behaviour change. Effective treat-
ment needs to be available in the community 
as deployment through the public health sec-
tor alone will not reach many of those who 
need treatment. It should be remembered 
that if a child with fever is not treated within 
24 hours, there is a strong likelihood of death. 
Earlier studies supported by TDR showed the 
strategy to be feasible and effective in the Af-
rican region, where the malaria mortality bur-
den is greatest and where many children die 
before they reach health facilities. In fact, 33 
countries in Africa have now included HMM in 
their malaria control strategy though most of 
them have yet to implement HMM on a large 
scale. 

Research strategy: original tack 
TDR began to support studies on HMM in the 
1990s, when it was shown that self-treatment 
at home using over-the-counter purchases 
or left-over drugs is the main means of 
treating uncomplicated malaria and is often 
inadequate. This was followed by studies to 
provide evidence for scaling up HMM, at first 
on a small scale. The antimalarial drug used at 
that time was chloroquine. 

HMM involves ensuring that people can 
access effective treatment within 24 hours 
(i.e. ensuring that quality antimalarials are 
easy to obtain even in remote villages) and 
that they take the correct dose and comply 
fully with the treatment. This can be achieved 
by providing training and information to all 
those involved – manufacturer, care-giver, 
health care worker, volunteer. The whole 
process must be continuously supervised, 
monitored and evaluated.
 
Studies during 1999 to 2001 showed that 
unit-dose pre-packaging of antimalarials 
improves adherence to treatment and reduces 
the costs of treatment, that compliance to 
correct dose of chloroquine correlates with 
better clinical outcome, and that training 
shopkeepers, drug vendors, village volunteers, 
and schoolteachers is feasible and improves 
the quality of treatment. Teaching mothers to 
provide home treatment for malaria reduced 
all-cause mortality by 40% and malaria-
specific mortality by three times in studies 
in Ethiopia, while an HMM study in Burkina 
Faso reduced by 53% the proportion of 
uncomplicated disease episodes progressing 
to severe malaria.                                               

Change in first-line treatment 
The first scaling-up studies looked at the 
use of chloroquine and pyrimethamine/
sulphadoxine (SP) in HMM. However, the 
research strategy was modified following 
wide-scale emergence of resistance to 
these conventional antimalarials and the 
consequent change in policy to ACTs for first-
line treatment in health facilities. This put a 
brake on rapid implementation of HMM as 
studies needed to be undertaken to assess 
which of the more complex ACT regimens 
were amenable to HMM. Thirty-six countries in 
Africa have adopted ACT as first-line treatment, 

A poster developed as part of the communications 

strategy for behaviour change [WHO/TDR/Craggs]

Unit-dose pre-packaging improves 

adherence to treatment and 

reduces the costs of treatment 

[WHO/TDR/Craggs]
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but, with little experience in the use of ACTs 
beyond the health facility level, evidence on 
their use in HMM needed to be generated 
quickly. Concerns about the appropriateness 
of using ACTs at the community level 
include: feasibility, acceptability, compliance, 
effectiveness, and possible increase in 
resistance as a result of undisciplined use. 
These concerns are being addressed by TDR 
through implementation research so that the 
evidence for how countries can make ACTs 
available to communities in a safe, acceptable 
and effective way can guide scale-up of malaria 
treatment. This research is being carried out 
in a number of countries in order to cover the 
range of malaria transmission intensities, 
socio-cultural settings, health systems, ACT 
selections, and mixes of community provider 
existing in different countries. Other areas 
of TDR research include extension of HMM 
to urban areas and possible need to restrict 
use of ACTs to malaria-confirmed cases (i.e. 
the need to use the drugs in conjunction with 
diagnostics). 

Need for rapid diagnosis 
The growing resistance to conventional 
antimalarials also necessitated another 
change in research strategy. Being new 
and expensive, unnecessary use of ACTs 
could encourage the appearance of parasite 

resistance to the medicines and lead to 
unnecessary expenditure. So some experts are 
calling for restriction of use of ACTs to patients 
with confirmed diagnosis, which itself raises 
another concern: the difficulty of diagnosing 
malaria by clinical examination alone, which 
may overestimate the true incidence. 

If diagnosis could be improved by use of rapid 
diagnostic tests (RDTs) within the context 
of HMM then treatment could be targeted 
only to confirmed malaria cases, allowing 
those suffering from other febrile illnesses 
to also receive appropriate care. However, 
the operational and financial implications of 
RDT use would need to be offset against less 
use of ACTs. In January 2006 TDR initiated 
implementation research in sub-Saharan 
Africa to establish the role of RDTs in the 
context of HMM with ACTs, based on the 
feasibility, acceptability, risk-benefit and cost-
effectiveness of RDT use at community level.  

Research 2005–2006
To enable gathering of information from 
various epidemiological, socio-cultural and 
socioeconomic settings, so strengthening the 
results and favouring their translation into 
policy, the more than 20 ongoing studies are 
located in many different sites. The areas of 
investigation include: 

> The feasibility and acceptability of use of 
ACTs in HMM. The first study was completed 
in 2005,1 and six larger scale projects 
developed in 2004 will be completed in 
2007. Preliminary results from studies in 
Nigeria indicate that the proportion of 
caregivers using ACTs correctly in terms of 
promptness, dosage, and number of days, 
is more than 90%, leading to reduced delay 
in seeking treatment. 

Trained shopkeepers and village 

volunteers have been shown able to 

provide treatment in an appropriate 

way [WHO/TDR/Pagnoni]

Concerns about the appropriateness of using ACTs at 

community level are being addressed by TDR through 

implementation research [WHO/TDR/Craggs]

The whole process 
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supervised, monitored 
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1  Chinbuah AM et al. Feasibility 

and acceptability of the use 

of artemether-lumefantrine 

in the home management 

of uncomplicated malaria in 

children 6-59 months old in 

Ghana. Tropical Medicine and 

International Health, 2006, 

11(7):1003-1016.
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2  WHO/TDR. Partnerships for 

malaria control: engaging the 

formal and informal private 

sectors. Geneva, Switzerland, 

2006 (TDR/GEN/06.1)

> The impact of HMM using ACTs. Results 
from a clustered randomized controlled 
trial in rural Burkina Faso on under-five 
mortality will be available by 2008.  

> The effectiveness (parasite clearance by 
day 28) of ACTs used in the context of 
HMM. Studies on older drugs such as chlo-
roquine and SP have shown that the effi-
cacy of antimalarials declines drastically 
under real-life conditions in the communi-
ty compared with the efficacy under trial 
conditions. This concern is considerable 
with ACTs as there is little reserve should 
resistance to artemisinins develop, and if 
it did there would be major policy impli-
cations. The drop in effectiveness could be 
due to lack of compliance or other factors. 
Five pilot effectiveness studies began in 
2005; results will be available in 2007. 

> HMM with ACTs in urban areas of sub-Sa-
haran Africa. Given the extent of the urban-
ization process across Africa, it is impera-
tive that the HMM strategy (developed for 
rural areas) be adapted for urban areas and 
its effectiveness assessed. Seven ongoing 
projects on HMM with ACTs in urban areas 
will have reported by 2008. 

> The use of RDTs in HMM with ACTs. In an 
attempt to limit costs and preserve effica-
cy, the use of ACTs should really be focused 
on confirmed malaria cases. Three studies 
are ongoing to assess the validity of this 
approach; they will be completed by 2008. 
The research aims to also test a commu-
nity-level case-management strategy cov-
ering both malaria and pneumonia (both 
major killers of infants) in an attempt to 
address treatment of fever. This research 

Preliminary results indicate that more 

than 90% of caregivers are able to use 

artemisinin combination treatments 

correctly [WHO/TDR/Craggs]
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will also establish the feasibility of using 
RDTs under field conditions of use and 
storage. 

> Engagement of the private sector in ex-
panding access to ACTs. A document has 
been produced2 in collaboration with the 
Working Group on Financing and Resources 
of the Roll Back Malaria Partnership, 
chaired by the World Bank. 

> The effectiveness of distributing antima-
larials through community shops operat-
ing under a franchise system. The aim of 
a study being carried out in selected dis-
tricts of Kenya is to increase prompt ac-
cess to adequate malaria drug treatment 
(Coartem). 

So, by the end of 2008 there will be solid 
scientific evidence on the feasibility of using 
ACTs within the HMM context, the modalities 
under which ACTs can/cannot be used, the 
results that can be expected from ACT use, 
and the possibility of expanding ACT use to 
urban areas of sub-Saharan Africa. 

In the short term, the priority is to ensure 
timely and successful conclusion of the 
ongoing studies as well as dissemination 
of the results and their integration into 
policy. Fig. 1.1 summarizes the work on HMM 
supported by TDR. A new research area has 
also been proposed which will be developed in 
partnership with several other organizations:

> Safety and effectiveness of antimalarials 
in real-life conditions of use. Several 
new antimalarial treatments are being 
developed and increased funds are being 
made available for disease endemic 
countries to deploy them. However, as a 
basis for making policy choices, countries 
need objective and comparative evidence 
on the safety and effectiveness of these 
antimalarial drugs, and for this, the 
different drugs need to be scientifically 
evaluated under real-life conditions. 
Targeted research producing solid 
scientific evidence to inform malaria 
treatment policy decisions is therefore key 
to translating the opportunities offered 
by new and more efficacious drugs into 
reduced malaria burden.

FIGURE 1.1 TDR support for community and home management of malaria 

1998-2000

2001-2002

2005-2008

2006-2008

2008-2011

Research on 
community and home 
management of 
malaria (HMM) using 
chloroquine (CQ)

Research on 
efficacy and safety 
of artemisinin 
combination therapy 
(ACT)

Evidence for policy 
decisions that HMM 
is a key strategy for 
malaria control

Research on HMM 
using ACTs 

By 2007: 
Evidence for feasibility, 
acceptability and 
effectiveness of HMM with 
ACTs in settings relying on 
presumptive treatment 

Research on  
integrated treatment 
of malaria and 
pneumonia added

Research on HMM in 
urban areas added

By 2009:
Strategy for integrated 
treatment of malaria and 
pneumonia

By 2008:
Strategy for 
implementation of HMM 
in urban areas 

Research on rapid 
diagnostic tests (RDTs) 
added

By 2008:
Evidence for 
implementation of HMM 
with ACTs and RDTs 

By 2011:
Strategy for community-
level treatment of malaria 
episodes of various degrees 
of severity 

Research on 
community-level 
treatment of 
uncomplicated and 
severe malaria added 
(with ACTs + rectal 
artesunate)

Evidence on increas-
ing resistance to CQ 
and sulphadoxine/
pyrimethamine

Change of malaria 
treatment policy to 
ACTs
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Future strategy
Once conclusive evidence is available on the 
use of ACTs in HMM, the research strategy will 
be re-focused on scaling up HMM, including 
large-scale implementation and delivery 
strategy, cost effectiveness and related policy 
implications. Another research focus will be 
on use of an integrated approach to childhood 
fevers. Based on the huge symptom overlap 
between pneumonia and malaria, the two 
main childhood killer diseases, the use of RDT 
to discriminate between the two and other 
causes of fever will be explored, and a strategy 
developed for community-based, integrated 
management of the two diseases. A study 
of the possibilities of linking HMM with 
other community-directed interventions (for 
example, vaccination through the expanded 
programme of immunization [EPI], ivermectin 
treatment, vitamin A delivery) is under way in 
West Africa (see page 32) .

FOCUS: VISCERAL LEISHMANIASIS 
ELIMINATION

For the last three decades, visceral leish-
maniasis (VL, also known as kala-azar) has 
been a major public health problem in the 
state of Bihar, India, also in the neighbouring 
states of West Bengal and Uttar Pradesh and in 
low-lying regions of neighbouring countries 
Nepal and Bangladesh. Based on the avail-
ability of new tools however, and strengthened 
political will, a new momentum has gathered 
pace on the Indian subcontinent to eliminate 
this disease as a public health problem. 

Nearly 100 000 people, mostly from poor and 
marginalized communities, are estimated to 
become infected with VL each year in this part 
of Asia – about 20% of global cases – causing 
400 000 disability-adjusted life-years (DALYs),3 
while approximately 147 million people in 
the area are at risk of the disease. Further 
operational issues need to be addressed to 
eliminate the disease. For example, post kala 
azar dermal leishmaniasis (PKDL) can follow 
recovery from VL infection, and PKDL patients 
may act as a reservoir of VL infection, yet 
there are no standard treatment guidelines 
for PKDL patients. As well, leishmaniasis/HIV 
co-infection is on the rise. 

The endemic countries of India, Nepal and 
Bangladesh and the WHO Regional Office 
for South-East Asia (SEARO) developed a 
framework for the elimination of kala azar. 
The health ministers of India, Nepal and 
Bangladesh signed a memorandum of under-
standing in May 2005, pledging to eliminate 
VL from their countries by the year 2015, i.e. 
to reduce the annual incidence of VL to less 
that one per 10 000 population at the district 
or sub-district level. 

A strategy will be developed for 

community-based, integrated 

management of pneumonia and 

malaria, the two main childhood 

killer diseases; use of the strategy will 

also be assessed within the context 

of integrated community-directed 

interventions [WHO/TDR/Pagnoni]

Health ministers of India, Nepal and Bangladesh sign a 

memorandum of understanding to eliminate visceral leish-

maniasis from their countries by 2015 [WHO/SEARO/Chusak
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The new tools that have stimulated the 
new commitment include a new diagnostic 
test (rk39), new drugs (miltefosine, 
paromomycin) and lower-priced liposomal 
amphotericin B (ambisome), and improved 
vector management, which, in large part, are 
products of research supported by TDR and 
partners. TDR is now supporting studies to 
evaluate the use of these tools and develop 
strategies for their implementation. The five 
elements of the elimination strategy are:

> access to early diagnosis and complete 
treatment, particularly for the most 
vulnerable groups

> strengthening of disease and vector 
surveillance

> integrated vector management
> social mobilization and networking
> research. 

Elimination is thought feasible4 in this en-
demic region of South-East Asia because, un-
like in other endemic countries, man is the 
only reservoir host of VL and P. argentipes the 
only vector, making control easier. New drugs 
including miltefosine and paromomycin were 
needed because of increasing unresponsive-
ness of patients to the former first-line drug 
(an antimonial), while the second-line drug 
(amphotericin B) is prohibitively expensive 
and requires intravenous administration and 
hospitalization. Miltefosine is an oral drug 
and is a great improvement on the painful, in-
jectable drugs otherwise used. Paromomycin 
was developed in conjunction with Institute 
for OneWorld Health (see below). In addition, 
ambisome is now available at lower price. As 
well as new drugs, there are improvements 
also to diagnosis of VL; reliable diagnosis can 
now be made using the rapid rk39 test vali-
dated by TDR. TDR has been involved in the 
development of these new tools, helping to 
pave the way for moving diagnosis and treat-
ment to the health centres in the communities.  

TDR is now supporting the initiative for 
elimination of kala azar with research on:

> cost-effective elimination strategies, 
including case detection and treatment 
strategies and integrated approaches to 
vector control (insecticide-treated materials, 
integrated vector management)

>  further development of rapid diagnostics
> evaluation of current and new drugs, 

including combinations
> provision of evidence for label extension 

of miltefosine for treatment of PKDL. 

TDR is also supporting research in other 
countries and regions (Sudan, Latin America) 
which will produce results that will be useful 
for elimination purposes. Fig. 1.2 summarizes 
TDR support for VL elimination. 

Diagnosis 
A simple rapid test is needed for case 
detection and for test of cure to replace the 
need to collect splenic aspirates to test for 
presence of parasites, so TDR is facilitating 
the development and evaluation of simple 
non-invasive tests to detect VL. During the 
biennium, three types of rapid test were 
evaluated in a multicentre trial involving 
sites in five countries (Ethiopia, Sudan, Kenya, 
Nepal, India), while a novel test developed 
in India is currently undergoing preliminary 
evaluation at an Indian study site. 

The results of the three tests evaluated in 
2005–2006 can be summarized as follows:  

> rk39 – this dipstick test detects serum 
antibodies to a recombinant Leishmania 
protein, K39 (rK39). Results indicate 
that although the test has acceptable 

3  The DALY is a summary measure 

that combines the impact of 

illness, disability and mortality 

on population health.

4  Bhattacharya SK et al. 

Elimination of leishmaniasis 

(kala-azar) from the Indian 

subcontinent is technically 

feasible and operationally 

achievable. Indian Journal 

of Medical Research, 2006, 

123(3):195-196.

FIGURE 1.2 TDR support 
for visceral leishmaniasis 
elimination
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specificity, its sensitivity varies from 75%–
85% in the African sites to 97%–100% in 
India and Nepal. These differences are 
not understood, but could be related to 
differences in the species of parasite or 
immune status of the populations. While 
it can be used on the Indian subcontinent 
for case detection, more work is needed 
to increase the sensitivity of the test 
for use in Africa. Also being studied in 
Africa is whether HIV status affects the 
performance of the test. Although easy to 
perform, since antibodies last for years, this 
test cannot be used to distinguish active 
infection from past treated infection.

> A latex agglutination urine test – this test is 
based on the detection of a low molecular 
weight antigen present in the urine of 
patients with VL; it has the potential to be 
a test of cure. Although earlier laboratory 
studies indicated the test to be specific 
and fairly sensitive, in practice, in field 
trials, it was found to have highly variable 
sensitivity ranging from 35%–85%. In its 

present format, the test requires boiling 
of the urine and hence cannot be used in 
clinical practice. 

> The freeze-dried direct agglutination 
test (DAT) – the first antibody detection 
test with sufficiently high sensitivity 
and specificity to replace parasitology 
tests using splenic aspirates or lymph 
node biopsy. It has been used as a field 
test with good results but requires 
complex titration procedures and cannot 
distinguish between active and past 
treated infection. 

 
A meeting will be held in 2007 to review 
performance data of all the tests and develop 
recommendations for their use (which to use, 
when it is useful, how to use it, how to ensure 
quality, etc.). 

Thus the quest for a simple and robust 
diagnostic for use in VL must continue. This 
could be by improvement of existing text 
formats or by radical innovation. 

Kala azar patient (centre) 

after treatment 

[WHO/TDR/Kroeger]
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Treatment
TDR research is helping to optimize the 
effectiveness of available drugs in support 
of the VL elimination initiative, as outlined 
below.  

Miltefosine: extending registration to 
other disease endemic countries
Miltefosine, the first oral treatment for VL, 
was developed in close collaboration between 
the Indian Government, Zentaris and TDR, 
and was registered in India (trade name 
Impavido®) and Germany in 2002 and 2004 
respectively. In order to facilitate registration 
and implementation of miltefosine in the 
other endemic countries, between 2003 
and 2006 TDR assisted in implementing a 
phase III study in Ethiopia and Brazil and a 
phase IV trial in India, Nepal and Bangladesh. 
TDR assistance took the form of help with 
protocol development, site preparation 
and GCP training, recruitment and follow 
up, monitoring of quality of the trials, data 
management, and reporting. Miltefosine 
was chosen by the SEARO Regional Technical 
Advisory Group as first line drug treatment 
for the elimination programme. Within the 
programme, the drug is now made available 
free of charge to patients in Bangladesh, India 
and Nepal through the governments of the 
three countries.

Registration of miltefosine for visceral leish-
maniasis and cutaneous leishmaniasis has 
now also been achieved in Nepal, Bangladesh, 
Guatemala, Argentina, Venezuela, Paraguay, 
Ecuador and Honduras.  

Miltefosine: label extension for post 
kala azar dermal leishmaniasis
Of patients with VL, 10%–15% go on to develop 
post kala azar dermal leishmaniasis (PKDL) 
three months to three years after apparent 
cure of the VL. This is a serious constraint to 
the elimination of VL since treatment of PKDL 
is currently unsatisfactory and the condition 
is thought to represent a reservoir for VL. 

Recently published case studies (non-TDR) 
of a few patients indicate that miltefosine 
has a dramatic clinical effect in patients with 
PKDL and in a patient with diffuse cutaneous 
leishmaniasis (for which there is at present no 
treatment at all). Appreciating the importance 

of this, the Indian government is supporting 
an ongoing initial dose-finding study in India, 
and TDR has helped to develop protocols and 
prepare sites for phase III safety and efficacy 
trials of miltefosine in patients with PKDL. 

If initial results are validated, it is hoped that 
label extension of miltefosine use to PKDL in 
India will have taken place by 2008.

Paromomycin
TDR has supported research on this drug in 
past years, and in recent years the drug was 
taken up also by the Institute for OneWorld 
Health.5 Data from a phase III (safety and 
efficacy) trial in patients over 12 years old 
which concluded in November 2004 showed 
the drug to be safe and to produce a good 
cure rate. In 2006, the dossier was submitted 
for registration in India by Gland Pharma 
Limited (the manufacturer of paromomycin, 
which will distribute the product within India) 
and Institute for OneWorld Health, and the 
intramuscular injection of paromomycin was 
approved for treatment of VL. This registration 
was made possible by collaboration with the 
Government of India and TDR. 

It is hoped that paromomycin will become 
a key tool in the elimination programme, 
but, as with miltefosine, in order to stave off 
development of drug resistance, the drug will 
only be available through the public sector.  

Combination therapy
While VL infections in South-East Asia seem 
to respond less and less to treatment with 
the traditional drugs (antimonials), resistance 
to the new drugs (miltefosine, paromomycin) 
can be readily induced experimentally and 
is likely to occur when the drugs are used on 
their own as monotherapy. The new drugs are 
currently effective and must be protected from 
resistance so that their lifespan of effective 
use is as long as possible. 

To protect them, combination therapy using 
the best combination of available drugs 
(i.e. miltefosine, pentostam, paromomycin, 
liposomal amphotericin B) needs to be 
assessed. In 2006, the Bangladesh and Indian 
governments initiated a project to explore 
a combination therapy of a single dose of 
Ambisome with a short course of miltefosine 5  www.oneworldhealth.org/

The new drugs are 

currently effective and 

must be protected 

from resistance so 

that their lifespan of 

effective use is as long 

as possible
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(14 days treatment). TDR is assisting with 
protocol development and overseeing conduct 
of the study in Bangladesh and India. 

TDR is also supporting the idea to study anti-
leishmania drugs, including combination 
therapies, combined with therapeutic 
vaccines for treatment of PKDL. This work 
will focus on the Sudan. It is anticipated 
this new therapeutic approach, if validated, 
would be included rapidly in improved 
treatment strategies for PKDL and other 
forms of leishmaniasis, including VL–HIV. (It 
will become a useful proof of principle for 
extension into a vaccine to prevent infection 
with this disease – see pages 54-55)

Treatment delivery  
To make elimination possible, it is necessary to 
identify and overcome operational constraints 
in the diagnosis, treatment and vector control 
of VL, and to design cost-effective strategies 
for their delivery in both the public and 
private sectors. So implementation research, 
to generate evidence for policy on increasing 
access to interventions by the poorest people, 
is an important part of the strategy for 
elimination.

This research was designed in 2004 and started 
in 2006. There are three complementary 
components: 

> Analysis of VL-related health-seeking be-
haviour, which includes factors associated 
with delay in getting proper diagnosis and 
treatment, and with non-adherence to treat-
ment, in the public and private medical 
sectors.

> Analysis of VL-related national and state 
policy, and analysis of the performance, 
adherence to guidelines, and efficiency of 
health care providers. 

> Development and validation of an 
improved VL case management strategy. 
This will include an effectiveness study 
(feasibility, acceptability, compliance) 
of miltefosine, paromomycin and 
other forthcoming new drugs and drug 
combinations; an efficiency study (unit 
cost per result) of existing and new VL 
diagnostics; and development of systems 
compatible with existing health structures 
to address pharmacovigilance of the new 
drugs.

By June 2008, a comprehensive strategy for 
improved VL detection and case management 
will have been developed and field tested.

Vector management
TDR research is focused on working with 
control programmes to assist in integrating 
vector management and vector surveillance, 
comparing the cost per house protected 
with regard to three possible vector control 
strategies: indoor residual spraying, 
insecticide-treated netting materials, and 
environmental management. Analysis of 
the efficacy of the different interventions 
in reducing vector densities, and of their 
acceptability and operational feasibility, will 
be completed by March 2007. In the second 
phase of the study, the issues of access and 
scaling up to state and national level will be 
dealt with, which will include in-depth study 
of the existing vector control services and 
their potential. 

By June 2008, an improved strategy for 
integrated vector management will have been 
validated.

Conducting a visceral 

leishmaniasis 

household survey 

[WHO/TDR/Kroeger]
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CAPACITY BUILDING FOR POLICY, 
STRATEGY AND INTERVENTIONS 
RESEARCH 

While none of the projects described in this 
chapter has a formal capacity-building com-
ponent, nevertheless capability-strengthen-
ing elements are embedded in them all. For 
instance, much of the research is focused on 
optimizing drug treatment regimens through 
studies conducted in accordance with Good 
Clinical Practice (GCP) and all that this in-
volves – from proposal and protocol develop-
ment and analysis, development of standard 
operating procedures (SOPs) and case report 
forms (CRFs), through conduct of the trial in-
cluding monitoring and assessment of labo-
ratory facilities, to data analysis, and later, 
to pharmacovigilance. At relevant times 
during implementation of all trials, work-
shops are conducted on each of these aspects 
of GCP. 

Other projects, for instance on vector surveil-
lance and control, require training of a different 
sort. Hands-on training in, for example, ento-
mological sampling or evaluation of cost-effec-
tiveness, takes place through South-South and 
North-South interactions, through meetings 
and bilateral exchange. Quantitative and quali-
tative data analysis, epidemiological research 
methods, spatial analysis techniques, and eco-
nomic methods for costing health interventions 
are also the subject matter of hands-on training.

So the spectrum of people trained in prepara-
tion for and during the studies described in 
this chapter ranges from officials at national 
level in the control programmes, to distribu-
tors at community level. Between these two 
poles are, for example, the technicians and re-
search assistants, laboratory personnel, clini-
cal investigators, data management person-
nel, and whole cadres of nationals trained in 
GCP and GLP compliancy.  

The setting for visceral leishmaniasis 

vector control projects in India [WHO/

TDR/Kroeger]
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RESEARCH UPDATE: OTHER 
ACHIEVEMENTS OF POLICY, STRATEGY 
AND INTERVENTIONS RESEARCH 

Community-directed and integrated 
delivery of interventions for major 
health problems in Africa
The objective is to determine to what extent 
the community-directed intervention (CDI) 
process, as developed by TDR and APOC 
for onchocerciasis control, can be used 
for integrated delivery of other and more 
complex health interventions, such as vitamin 
A supplementation, insecticide-impregnated 
nets for malaria, DOTS treatment for 
tuberculosis, and home management of 
malaria. A study that began in 2004 is being 
undertaken in 40 health districts in eight 
study sites in Nigeria, Cameroon, Uganda and 
Tanzania. 

The second year of the study, during which 
three interventions were delivered through 
CDI in each study district, was completed 
by the end of 2006. Compared to control 
districts that received the same amount 
of intervention materials but where the 
interventions continued to be delivered in the 
usual way, the coverage in the CDI districts was 
more than doubled for most interventions. 

Preliminary economic data indicate that the 
total cost at the health district and first-line 
health facility level was similar in CDI and 
control districts, and hence that CDI was 
more efficient since the coverage was much 
higher. The researchers concluded that the 
CDI approach is much more effective than 
current delivery approaches for all but one of 
the studied interventions. 

Interventions for malaria 
> Management of childhood fevers at 

community level: pneumonia is the 
second most important killer infection 
in childhood in Africa, so extending 
community level treatment for malaria to 
treatment also for pneumonia episodes 
has great potential to reduce childhood 
mortality (Millennium Development Goal 
no. 4). This research will help establish 
the benefit or not of a more integrated 
approach to fever management, combining 
antimalarial and antibiotic treatment, in 
terms of reduction of mortality, side effects 
and other potential complications. The 
implementation phase of the projects is 
anticipated to begin in 2007. The research 
is coordinated by a consortium6 and TDR 
is supporting two sites (in Uganda and 
Ghana). 

Community-directed intervention: 

the community decides who will 

implement, and how, when, and where; 

health staff provide training and 

supervision [WHO/TDR/Crump] 

Community-directed intervention: 

nine multidisciplinary teams 

were involved in the latest study  

[WHO/TDR/Remme]

Community-

directed 

intervention: 

surveying 

coverage

[WHO/TDR/

Takougang]   
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> Rectal artesunate as emergency treatment 
for non per os severe disease, and its 
deployment in highly endemic areas: 
access to rectal artesunate could be a key 
to achieving reduction in mortality. One 
question that research is trying to answer 
is whether there would be clinical benefit 
from administering rectal artesunate as 
pre-referral treatment in communities that 
do not have immediate access to definitive 
injectable treatment. A long-term large-
scale multicountry study in Bangladesh, 
Ghana and Tanzania – attempting to 
demonstrate clinical efficacy in conditions 
of use in the field – was completed in 2006, 
and the results demonstrated survival 
benefit of rectal artesunate for children. 
Effects in adults were uninformative. A 
study on efficacy and safety in paediatric 
patients (aged under 24 months) with non 
per os malaria including severe malaria 
is ongoing; recruitment has been slow. 
Another research question is how best 
to achieve access to rectal artesunate 
in real-life settings. For this, studies in 
Tanzania, Ghana, Guinea Bissau, Uganda 
and Zambia were implemented during 
the biennium; this multicountry trial will 
be completed in 2007. 

> Artemisinin-based combination therapy 
in pregnancy: infection with P. falciparum 
malaria in pregnancy is dangerous to both 
mother and child, so preventing infection 
and providing early efficacious treatment 
is important. With increasing resistance 
to antimalarials, and with increasing use 
of artemisinins as first-line treatment, it is 
critical to obtain a broader understanding 
of whether the drugs are safe to use in 
pregnancy. In 2004, enrolment into a 
study in Thailand and Zambia began; in 
2006 a detailed pharmacokinetics paper 
was published from the Thai study,7 
and an Informal Consultation was held 
by WHO and other partners8 to review 
the clinical safety of artemisinins in 
pregnancy. Increasing collaborative efforts 
are being made to provide, by 2008–
2010, large-scale evidence on the safety 
of artemisinins following inadvertent 
exposure to the drugs during the 1st, 2nd 

and 3rd trimesters of pregnancy.
 
> Chlorproguanil/dapsone (Lapdap): follow-

ing the registration of Lapdap in 2003, and 
broad consultation, TDR had planned a 
number of post-regulatory studies to assess 
Lapdap’s appropriateness or otherwise 
for the treatment of uncomplicated 
malaria in the context of malaria control, 
and to feed this information into future 
decisions on its use in combination with 
artesunate. However, subsequent to a 
clear recommendation by WHO in 2006 
that only combination therapies should 
be used as part of control activities, and 
to the consequent limited future use of 
Lapdap alone, all projects were closed.

> Long-term deployment of antimalarial 
combinations: current WHO recom men d a-
tions (largely informed by previous TDR 
research) are for the use of combination 
treatments instead of monotherapy to 
combat drug resistance and improve 
malaria control. With the widespread use 
of combinations, there is an urgent need 
for information on their effectiveness 
and tolerability in real life, the impact of 
their large-scale implementation, and 
how to effectively deploy them. While 
this sort of information exists from areas 
of low transmission such as the Thai-

6  Comprising: TDR, Karolinska 

Institute, WHO/Child and 

Adolescent Health and 

Development (CAH), United 

Nations Children's Fund 

(UNICEF), Boston University, 

University of Ottawa, National 

Health Institute Mozambique, 

Ministry of Health Zambia, 

Makerere University Uganda, 

Ghana Health Service, Centre 

National de Recherche et 

Formation sur le Paludisme 

(CNRFP) Burkina Faso.

7  McGready RK et al. The 

pharmacokinetics of artemether 

and lumefantrine in pregnant 

women with uncomplicated 

falciparum malaria. European 

Journal of Clinical Pharmacology, 

2006, 62(12):1021-1031.

8  The Malaria in Pregnancy 

Consortium, the Global Fund 

to Fight AIDS Tuberculosis 

and Malaria (GFATM), and 

pharmaceutical companies 

involved in funding toxicity 

or clinical studies on safety in 

pregnancy.

This child received rectal artesunate at home, which stabilized 

her, allowing her to reach hospital for treatment by drip

[WHO/TDR/Craggs]
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Burmese border area, where deployment 
of artesunate + melfoquine has been very 
effective in controlling multidrug-resistant 
malaria, it does not exist from Africa and 
areas of higher transmission. 

TDR began to sponsor pilot studies 
in Africa in 2002. In South Africa, the 
deployment of artemether-lumefantrine 
in conjunction with vector control 
(indoor residual spraying) in an area of 
low endemicity resulted in marked and 
sustained decrease in malaria morbidity 
and mortality with very high efficacy.9 In 
Zanzibar, artesunate-amodiaquine and 
artemether-lumefantrine also proved 
very effective.10 In Southern Senegal, an 
area of moderately intense transmission, 
artesunate-amodiaquine has been used 
for six years with consistently high efficacy 
and good tolerability11 and without 
affecting parasite sensitivity.12

Interventions for tuberculosis
> Antiretroviral therapy within TB control 

settings in high HIV prevalence countries: 
the new framework for control of TB in 
high HIV prevalence settings advocates 
expanding the DOTS strategy for TB con-
trol beyond case-finding and treatment 
to other interventions such as intensified 
case-finding and prevention of TB among 
HIV-positive individuals. A multicountry 
study has been planned to provide evi-
dence for the safe and efficacious use of 
concomitant TB therapy and antiretrovi-
ral therapy (ART) among HIV-infected TB 
cases, and much of the groundwork has 
been laid regarding monitoring arrange-
ments, preparation of trial sites, training 
of national staff in clinical trial conduct, 
etc. Recruitment into the trial is due to be-
gin in early 2007. 

> Fixed-dose anti-TB drugs and HAART in TB/
HIV co-infected persons: pharmacokinetics 
research will provide information about 
the bioavailability of TB medicines and 
highly active antiretrovirals (HAART) when 
given concomitantly and separately in 
TB/HIV co-infected patients. The extent to 
which pathological changes in progressive 
HIV are associated with progressive 
immune deficiency, and can impact on the 

absorptive capacity for various substances 
is not clear, but malabsorption of some 
TB drugs has been reported among HIV-
infected TB cases. Patient recruitment 
began in November 2006. The study 
should be completed during 2007. 

> Anti-retroviral therapy in high TB 
prevalence areas: an operational research 
project to optimize the scale-up of this 
intervention was conceived during an 
expert consultation convened by TDR and 
the WHO/HIV department in July 2004. 
By April 2005, five sub-Saharan African 
countries (Uganda, Tanzania, Malawi, 
Zambia, Burkina Faso) had developed 
full proposals with funding and scientific 
oversight provided by TDR. The studies 
are currently ongoing in all participating 
countries; a workshop is planned for the 
end of 2007 to discuss and share the 
findings from each site. 

> Fixed-dose combinations for TB control: 
fixed-dose combinations (FDCs) will 
be compared with loose tablets (of 
ethambutol, isoniazid, rifampicin, 
pyrazinamide) with respect to improving 
patient compliance and drug supply 
management, and decreasing drug 
resistance, within TB control programmes. 
FDCs have been in use for a number 
of years but evidence for their use 
(bioavailability, safety, efficacy) is scanty; 
although reported to be well tolerated, 
with a rate of side effects and efficacy 
similar to separate formulations, there has 
not been a direct comparison between 
FDCs and loose tablets. Furthermore there 
are concerns about the performance of 
FDCs among HIV-infected TB patients. 
These concerns range from drug 
absorption issues to increased frequency 
of adverse drug events, especially among 
TB patients with advanced HIV disease. 
The evidence generated from this trial 
will allow an informed interpretation of 
concomitant use of anti-TB medication 
and antiretroviral drugs. The aim is to 
complete patient recruitment before the 
end of 2007. 

Tuberculosis: fixed-dose 

combinations are intended to 

ensure better compliance, that 

patients receive their pill and 

take it [LHIL/Hampton]

9  Barnes KI et al. Effect of 

artemether-lumefantrine policy 

and improved vector control 

on malaria burden in KwaZulu-

Natal, South Africa. PLoS 

Medicine, 2005, 2(11):e330. 

10  Martensson A et al. Efficacy of 

artesunate plus amodiaquine 

versus that of artemether-

lumefantrine for the treatment 

of uncomplicated childhood 

Plasmodium falciparum malaria 

in Zanzibar, Tanzania. Clinical 

Infectious Diseases, 2005, 

41(8):1079-1086. 

11  Brasseur et al. Artesunate (AS) 

plus amodiaquine (AQ) for 

treating falciparum malaria 

– assessing its efficacy and 

tolerability during six years of 

field deployment in southern 

Senegal. American Journal of 

Tropical Medicine and Hygiene, 

2006, 75(5), supplement no. 306. 

12  Agnamey P et al. Plasmodium 

falciparum in vitro susceptibility 

to antimalarial drugs in

 Casamance (southwestern 

Senegal) during the first 5 years 

of routine use of artesunate-

amodiaquine. Antimicrobial 

Agents and Chemotherapy, 2006, 

50(4):1531-1534.
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Intervention for leprosy
> Universal treatment regimen: a long-term 

multicentre study is ongoing to determine 
if unified multidrug treatment (U-MDT) 
– use of the same regimen for both 
multibacillary [MB] and paucibacillary 
[PB] forms of leprosy – is effective under 
service conditions, based on cure and 
relapse rates over a period of five years 
following treatment. A universal regimen 
for all patients would greatly facilitate 
case management in the general health 
services. By April 2006, six treatment 
centres were involved in the study, five in 
India and one in China, and 2504 patients 
were enrolled, 41% MB and 59% PB. Skin 
lesions were assessed as cured in 22% 
of 1879 patients on completion of the 
first course of U-MDT, and in 54% of 944 
patients one year after completing the 
treatment. This is similar to standard 
MDT. Enrolment will continue until 2009, 
when it is hoped that 2500 MB and 2500 
PB patients will have been enrolled. 

Interventions for schistosomiasis
> Delivery of praziquantel at community 

level: access to praziquantel (PZQ) in Africa 

has been limited because only specialized 
teams could give the drug. Given the 
safety of praziquantel and the fact it is 
now recommended even for treatment of 
high-risk groups such as pregnant women 
and women of child-bearing age, it may 
be possible to distribute PZQ through 
community-based delivery mechanisms 
such as CDI and thus overcome some of 
the current obstacles to schistosomiasis 
control in Africa. During 2006, proposals 
were developed for five studies to generate 
evidence on the effectiveness and 
efficiency of the CDI process for treatment 
of schistosomiasis; four studies will start 
in January 2007. Evidence to inform policy 
recommendations on the integration of 
schistosomiasis programmes with other 
ongoing intervention programmes is 
anticipated by June 2008. 

> Improved praziquantel regimen: four 
studies have been conducted in Brazil, 
Mauritania, the Philippines and Tanzania 
to determine if a dosage of PZQ at 60 mg/
kg body weight, compared to the current 
standard regimen of 40 mg/kg, will 
improve efficacy with an adequate safety 

Schistosomiasis: evaluating treatment 

[WHO/TDR/Ouldabdallahi]
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profile in the treatment of schistosomiasis. 
The analysis of these studies will be 
available later in 2007. Systematic reviews 
of evidence for policy on treatments for 
schistosomiasis are being conducted with 
the Cochrane Infectious Diseases Group. A 
meta-analysis of urinary schistosomiasis 
will be finalized in 2007.

> Combination treatment: control of 
schistosomiasis relies almost entirely 
on praziquantel so we cannot afford to 
lose this drug to resistance. Moreover, as 
PZQ mainly affects only the adult worm 
(has limited effect on immature worms), 
if treatment with a combination of 
schistosomicides to kill both immature 
and mature worms is safe and efficacious, 
it could both increase the public health 
impact and delay the development of drug 
resistance. For S. mansoni, oxamniquine is 
effective against all stages of the worm 
and has shown efficacy and safety in 
combination with praziquantel in clinical 
trials. Pharmacokinetics, efficacy and 
tolerability studies on the combination 
(praziquantel + oxamniquine) are to start 
in Sudan and information as to whether 
this combination is safe and can enter 
trials in patients is expected during 2007. 
In China, a trial was conducted on the 

combination praziquantel + artemether. 
While the combination was shown to be 
safe, the blind was broken prior to reaching 
the originally calculated sample size and 
the results for efficacy were consequently 
inconclusive.  

> Drugs used to treat other fl atworm 
infections: owing to the need for 
new and effective drug treatment for 
schistosomiasis, and based on animal 
studies and anecdotal reports suggesting 
that triclabendazole, a drug used to 
treat fascioliasis, is an effective anti-
schistosomal drug, TDR began support 
for a study to evaluate the effect of 
triclabendazole in patients co-infected 
with fascioliasis and schistosomiasis. 
Recruitment of study subjects started 
in 2005, but not enough co-infected 
patients could be enrolled due to previous 
activity in the area by the Schistosomiasis 
Control Programme, and the study was 
terminated.  
 

Interventions for onchocerciasis
> Rapid mapping of Loa loa endemicity: 

RAPLOA is a method developed by 
TDR to rapidly assess communities for 
the presence of high intensity Loa loa 
infection before ivermectin use, and thus 

Onchocerciasis: taking drugs 

beyond the end of the road 

[WHO/TDR/Wanji] 
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minimize the associated risk of severe side 
effects following ivermectin treatment. 
During the biennium, research was 
focused on combining RAPLOA with an 
environmental risk model for loiasis in 
Africa. A combined model and computer 
programme – combining routine analysis 
of RAPLOA data with prediction of spatial 
distribution of loiasis endemicity – was 
developed by October 2006. The model is 
now undergoing further refinement. It will 
allow mass treatment for onchocerciasis 
to be resumed in areas where it is currently 
denied due to risk of side effects. 

> Local interruption of onchocerciasis 
transmission using ivermectin: the 
question if, and under what conditions, 
ivermectin treatment can achieve 
elimination of transmission is receiving 
increasing attention, and there is an 
urgent need to better understand under 
what conditions elimination through 
large-scale ivermectin treatment might 
be possible. During the biennium, detailed 
mapping of onchocerciasis infection was 
completed in three river basins (in Mali, 
Senegal and Guinea-Bissau) with 16 
years of ivermectin treatment, showing 
prevalence of microfilariae below 0.5%, 
i.e. below the provisional prevalence 
threshold for stopping treatment. These 
results are encouraging and treatment 
will be progressively stopped in the study 
areas; final conclusions on the feasibility 
of eliminating onchocerciasis transmission 
with ivermectin treatment, and criteria, 
guidelines, and stepwise procedures 
for stopping ivermectin treatment in 
endemic areas of Africa, are anticipated by 
December 2009. 

Examining blood to validate RAPLOA [WHO/TDR/Wanji]

A previously hyperendemic focus in 

Mali (at the top), now clear after 16 

years of annual ivermectin treatment. 

Yellow spots: villages where surveys 

took place  

Grey dots: other villages

Red squares: vector collection sites

Blue broken line: where treatment will 

be stopped first 

A previously hyperendemic focus in 

the Gambia (at the bottom), now 

clear after 16 years of six-monthly 

ivermectin treatment.

Dissecting blackflies [WHO/TDR/Bissan]
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Interventions for lymphatic filariasis 
> Drug delivery for elimination in urban 

areas: very high treatment coverage 
is required to achieve elimination of 
lymphatic filariasis in both rural and 
urban areas (probably >85% of the total 
population), but current approaches to 
drug delivery do not attain this (in India 
for example, only 20%–30% are treated 
in urban areas). TDR has been supporting 
research to develop and test alternative 
strategies for drug delivery in urban 
populations, including a community 
development and partnership strategy, 
for which findings were reported in 2006. 
Evaluation of this partnership strategy 
in Orissa revealed significantly higher 
coverage and compliance in an urban area 
where the strategy had been implemented 
than in a similar urban area where there 
had been no such intervention. Application 
of the strategy in other urban settings in 
general, and in small towns in particular, 
was recommended in India.13  

> Annual mass treatment: regarding 
elimination of transmission, there is a need 
to predict the impact of mass treatment 
with diethylcarbamazine(DEC)/ivermectin 
and albendazole under different 
operational conditions. The longest 
study to date started in Pondicherry in 
1992; it now appears that elimination of 
transmission has not yet been achieved 
here although, after a shorter period of 

mass treatment in an area of Papua New 
Guinea, transmission was eliminated. 
Thus the various studies14,15 supported 
by TDR have shown that elimination of 
transmission is not as easy as initially 
predicted. This was the conclusion drawn 
by the Scientific Working Group on 
Lymphatic Filariasis which met in 2005 (see 
page 89) and recommended research to 
provide the evidence base for elimination 
strategies in areas with different vector/
parasite complexes. 

Interventions for dengue
Dengue research supported by TDR is 
summarized in fig. 1.3.  

> Guidelines for classifi cation and 
treatment: appropriate diagnosis and 
case management is the most important 
strategy for reducing case fatality from 
dengue to below 0.5%. Treatment 
guidelines based on the WHO classification 
for dengue are felt to be complex and 
not to reflect level of severity, so TDR is 
supporting a multicentre prospective 
clinical study to help consolidate the 
current case classification and better 
identify early warning signs of severe 
dengue across regions, age-groups and 
nutritional levels. Patient enrolment 
began in Viet Nam, Malaysia, Philippines, 
Thailand, Venezuela, Nicaragua and 
Brazil during 2006; it is anticipated that 
improved guidelines will be validated by 

FIGURE 1.3 Dengue research 
supported by WHO/TDR

13  Babu BV et al. Use of an 

inclusive-partnership strategy in 

urban areas of Orissa, India, to 

increase compliance in a mass 

drug administration for the 

control of lymphatic filariasis. 

Annals of Tropical Medicine and 

Parasitology, 2006, 100(7):621-

630.

14  Sunish IP et al. Evidence for 

the use of albendazole for 

the elimination of lymphatic 

filariasis. Lancet Infectious 

Diseases, 2006, 6(3):125-126. 

15  Rajendran R et al. Community-

based study to assess the 

efficacy of DEC plus ALB against 

DEC alone on bancroftian filarial 

infection in endemic areas in 

Tamil Nadu, south India. Tropical 

Medicine and International 

Health, 2006, 11(6):851-861.
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December 2007 and the research findings 
integrated into the global WHO dengue 
guidelines. A systematic review of issues 
around the WHO dengue classification 
was published.16 

Interventions for Chagas disease
> Treatment for the adult patient in the 

indeterminate or chronic phases of 
infection: conclusive data to show the 
value of treatment in these phases of 
infection are not available, so TDR is 
supporting a study (BENEFIT) led by the 
Population Health Research Institute 
at McMaster University, Canada, with a 
coordinating centre in Sao Paulo, Brazil. This 
multicountry, multicentre study will assess 
the effect of treatment with benznidazole 
in early chronic Chagas disease and 
determine whether the treatment helps 
to interrupt or reduce progression of the 
disease. In 2006 the study was initiated in 
centres in Brazil, Argentina and Colombia; 
over 650 patients have been enrolled and 
recruitment is currently being expanded 
to other countries (a total of 3000 patients 
are to be enrolled). Final analysis of the 
total data is expected by 2010. 

> Control of transmission in the vicinity 
of the home: the triatomine vector can 
be controlled within the home by use of 
insecticides, but these are not suitable 
for use around and further away from 
the home. In some areas (Southern Cone 
countries), the vector only lives in the home, 
but in other areas, the vector(s) move into 
the home from the wild, so improved 
or new methods are needed to control 

vectors in this peridomestic environment. 
During the biennium, obstacles to the 
control of peridomestic transmission were 
defined, and six new research proposals 
were approved; it is hoped to develop a 
suitable method to control peridomestic 
triatomines by 2008/2009.     

Interventions for African trypanosomiasis 
> Shorter treatment for early-stage sleeping 

sickness: pharmacokinetics data on 
pentamidine suggest that the treatment 
regimen can be reduced from seven days 
to three days (the half-life of pentamidine 
is sufficiently long to allow a shorter 
treatment regimen). A clinical trial is under 
way in Angola and Uganda. The total 
number of patients to be recruited is 400; 
recruitment at the Angola site has been 
slow, but is expected to be completed by 
end 2007.

> Tests for the serologically-positive but 
parasite-negative patient: for some years 
TDR has supported research to answer 
the question of whether patients with 
antibodies to trypanosomiasis (as indicated 
by the card agglutination trypanosomiasis 
test [CATT] or card indirect agglutination 
test [CIATT]) but in whom no parasites can 
be detected go on to develop patent HAT 
infection, and whether they are important 
in the epidemiology of the disease. The 
hypothesis that a positive CATT test can be 
used as the basis for starting treatment in 
parasite-negative but serologically-positive 
patients has now been laid to rest. Results 
obtained from TDR-supported studies 
during 2006 did not confirm the theory.  

The present dengue clinical 

guidelines are complex and 

difficult to use 

[WHO/TDR/Craggs]

16  Bandyopadhyay S, Lum LCS, 

Kroeger A. Classifying dengue: a 

review of the difficulties in using 

the WHO case classification 

for dengue haemorrhagic 

fever. Tropical Medicine and 

International Health, 2006, 

11(8):1238-1255.

TDR is supporting 

a multicentre 

prospective 

clinical study to 

help consolidate 

the current case 

classifi cation and 

better identify early 

warning signs of 

severe dengue
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One focus of this chapter is on TDR’s work to promote the development 

of diagnostics, which has had a signifi cant impact on the control of 

several diseases during the biennium. The other focus is on vector control 

tools for dengue. Other research described here addresses the need for 

clinical development of candidate drugs for key TDR diseases and the 

evaluation of existing drugs with the aim of improving their effi cacy (new 

doses, new regimens) for current indications, exploring their use in new 

indications, and assessing their safety and effi cacy when administered 

in combination with other existing drugs for either the same or different 

indications. The chapter also provides an overview of capacity building 

activities specifi c to the area of product development. 

CHAPTER 2 

PRODUCT 
DEVELOPMENT AND 
EVALUATION
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FOCUS: DIAGNOSTICS  

The landscape 
Early diagnosis of infection leads to improved 
case management and can be important 
in surveillance, outbreak investigation, and 
disease control and prevention. However, 
good quality diagnostic tests for infectious 
diseases are neither affordable nor accessible 
to patients in developing countries due to the 
lack of appropriate facilities and resources, 
which in turn prevents many patients 
from benefiting from drug treatment. The 
consequences of poor quality diagnostics 
and/or lack of access include wasted precious 
resources and mismanagement of patients 
leading to serious sequelae or death.

Public health need
For example:

> Of the estimated 346 million new cases 
of curable sexually transmitted infections 
that occur worldwide every year, 90% are 
in countries where there is no or limited 
access to diagnostics. 

> An estimated 500 000 babies die in sub-
Saharan Africa every year from congenital 
syphilis simply because many women lack 
access to a screening test for syphilis in 
pregnancy. 

> Of the estimated 8 million new tuber-
culosis cases each year, only 16% are 
reported with a laboratory-confirmed 
diagnosis, and these often represent 
patients with advanced disease who have 

most likely already passed the infection 
on to their family members. 

Lack of industry interest
In the developed world, the whole process 
of development of diagnostics – from 
discovery, through evaluation, to post-
marketing implementation and advocacy 
for the adoption of diagnostics into control 
programmes – is driven by the diagnostics 
industry to maximize returns on investment. 
But in developing countries, the diagnostics 
R&D landscape for endemic diseases is 
fragmented; there is little interest from the 
private sector in producing diagnostics that 
meet the needs of these countries due to 
the (real or perceived) lack of a commercial 
market for new tests. And companies that 
are engaged in diagnostics development are 
often unaware of the type of diagnostic tests 
that are needed and the context in which they 
will be used.  

Lack of regulatory approval 
Unlike drugs, diagnostics are not subject to 
strict regulatory approval standards (with the 
exception of tests used for blood banking), 
and such standards are especially lacking for 
diagnostic tests targeting diseases that are 
uncommon in industrialized countries (box 
2.1 and figure 2.1). As a result, diagnostic tests 
are often sold and used in the developing 
world without any formal evaluation of their 
performance and little or no evidence of their 
effectiveness. Physicians rely on claims of 
test performance in product inserts, which 
may be exaggerated or not evaluated in the 
population of intended use. 

BOX 2.1  Lack of regulation of diagnostics quality

WHO/TDR conducted a global survey of diagnostics regulatory practices in 2001. A 
questionnaire was sent to all 191 WHO member states to enquire whether in vitro 
diagnostics not used for blood banking were regulated in their country and, if so, 
whether clinical trials were required for regulatory approval. Of the 85 countries that 
responded, less than half (48%) regulate in vitro diagnostics for infectious diseases 
(see figure 1). There is also variability from country to country in terms of the particular 
infectious diseases covered by regulations. Of the 24 countries that provided data, 83% 
regulate diagnostics for HIV, 92% for hepatitis, 42% for sexually transmitted infections 
and 13% each for tuberculosis and malaria. An industry survey conducted by WHO/TDR 
in 2003 showed that companies may spend as little as US$ 2000 or as much as US$ 
1 000 000 on trials of different diagnostics products, with some trials conducted on as 
few as 15 patients (unpublished TDR data).

FIGURE 2.1  *Regulation of 
diagnostics: a) the number 
of countries that regulate 
diagnostics by WHO region; 
b) the number of countries 
that require clinical 
evaluation of diagnostics for 
regulatory approval 

AFR = WHO African region; 

AMR = WHO Americas region; 

EMR  = WHO Eastern Mediterranean  

     region; 

EUR = WHO European region; 

SEAR  = WHO South-East Asia region; 

WPR  = WHO Western Pacific region

* from: Peeling RW, Smith PG, 

Bossuyt PMM. A guide for diagnostic 

evaluations. Nature Reviews 

Microbiology, supplement September 

2006:S2-S6.

a)

b)
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In summary, factors responsible for the paucity 
of accessible quality-assured diagnostics 
for infectious diseases of public health 
importance in the developing world include:

> Lack of industry interest in developing 
diagnostics appropriate for resource-
limited settings due to a (real or perceived) 
return for investment.

> Lack of consensus on type of diagnostics 
needed and contexts for appropriate use.

> A fragmented landscape of funders and 
researchers interested in test development 
and evaluation, and limited public and 
philanthropic sector funding to facilitate 
development and evaluation.

> Lack of regulatory control on quality of 
tests sold in most countries. 

> Lack of norms and standards on how to 
assess the quality of diagnostics. 

> Lack of a coherent plan of action and 
leadership for driving the development of 
diagnostics for neglected tropical diseases. 

The strategy 
The landscape depicted above has helped 
to shape the TDR diagnostics strategy. TDR’s 
diagnostics strategy (figure 2.2) is to promote 
and facilitate the development, evaluation 
and application of diagnostics appropriate 
for developing country settings and to define 
activities along this pathway that play to 
WHO/TDR’s comparative advantage. 

The ASSURED criteria (box 2.2) were developed 
as a benchmark of the ideal test specifications 
that would address case management and 
disease control needs in primary health care 
settings.   

In collaboration with WHO departments, 
disease control programmes and research 
institutions in more than 40 countries, TDR 
focuses its efforts on four areas of work:

Defi nition of diagnostics needs and setting of 
standards for diagnostics quality  
> Synthesis of existing knowledge through 

conducting systematic reviews. 

> Convening meetings to define diagnostics 
needs, product specifications, and contexts 
for use, taking into account socioeconomic 
issues and gender equity in access to 
improved diagnostics.  

> Developing and promoting standards 
for diagnostics evaluation by developing 
guidelines for the design and conduct of 
evaluations.

> Advocacy for stringent regulatory control 
of diagnostics in the developing world.

Facilitation of test development 
> Provision of information on needs and 

product specifications to promote and 
facilitate public and private sector 
developer engagement.

> Provision of a forum to accelerate the 
discovery of novel diagnostics targets.

> Funding of ‘Bright Ideas’ projects on novel 
or improved tests or test formats. 

> Establishment of a network of biobanks 
to provide well-characterized specimens, 
strains and reagents to facilitate test 
development and evaluation.

BOX 2.2 ASSURED criteria

The ideal diagnostic tool is:

A = Affordable by those at risk of 
infection

S = Sensitive
S = Specific
U = User-friendly (simple to 

perform, minimal training)
R = Rapid/robust (enables action 

at point of care)
E = Equipment-free
D = Deliverable to those who need 

it

[WHO/TDR/Benzaken]
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Assessment and assurance of diagnostics 
performance and quality 
> Funding of assessments of diagnostics test 

performance and operational character-
istics through the TDR network of labora-
tory and field sites (see figure 3) to deter-
mine whether they are appropriate for the 
intended use.

> Building of country capacity to conduct 
diagnostics trials, including training and 
accreditation of trial sties for compliance 
with Good Clinical Laboratory Practice 
(GCLP). 

> Improving the quality of diagnosis by 
assisting countries to establish quality 
control and proficiency networks.

> Developing prequalification schemes for 
diagnostics to ensure United Nations 
member states have access to quality-
assured diagnostics.  

Increasing access to diagnostics in the 
developing world 
> Inclusion of diagnostics with acceptable 

performance and operational character-
istics into the WHO bulk procurement 
scheme at negotiated pricing. 

> Advocacy for use of diagnostics by esti-
mating the potential impact and cost–
 effectiveness of improved diagnostics us-
ing mathematical modelling.

> Conduct of studies to validate model out-
puts for advocacy purposes and to provide 
evidence for policy development.

> Development of a policy platform for ac-
celerating the translation of research 
evidence on the utility of diagnostics into 
control policy.

> Development of a road map and frame-
work for the introduction and sustainable 
adoption of appropriate diagnostics in the 
developing world. 

> Convening of consultations to develop 
user guides and manuals.

> Conduct of operations research to deter-
mine the feasibility and effectiveness of 
new tools in diverse settings, including so-
cioeconomic and gender-based research 
to ensure equitable access. 

The TDR diagnostics strategy is outlined in 
figure 2.2. 

Achievements 2005–2006 
Defi nition of needs and setting of 
quality standards 
During the biennium, and through convening 
of appropriate partners, TDR helped define 
the needs and product specifications for 
diagnostics for malaria, dengue, visceral 
leishmaniasis (VL), schistosomiasis, and 
human African trypanosomiasis (HAT). 

Facilitation of test development 
In 2005 and 2006, TDR funded a number of 
Bright Ideas TB diagnostics development 
projects. Several of these long-term projects 
have now been transitioned to the Foundation 
for Innovative New Diagnostics (FIND) for 
further funding. 

FIGURE 2.2  WHO/TDR diagnostics pathway and activities 

TDR has helped 

defi ne the needs and 

product specifi cations 

for diagnostics for 

malaria, dengue, 

visceral leishmaniasis, 

schistosomiasis, 

and human African 

trypanosomiasis
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A network of laboratory and field evaluation/
specimen bank sites was established in 34 
countries to facilitate test development and 
evaluation of diagnostics for tuberculosis 
(TB), malaria, dengue and sexually transmit-
ted infections (STIs) (figure 2.3). This included 
expanding and fully characterizing the TB 
specimen bank already in existence, and up-
grading the human African trypanosomiasis 
(HAT) specimen bank. Figure 3 shows the fo-
cus of activities along the pathway for each 
priority disease, and the countries where the 
sites are located. 

With respect to the evaluation of TB drug 
resistance tests, a total of five tests are 
currently being evaluated. This includes four 
alternative drug sensitivity tests and one 
FASTPlaque-RIF test. 

Concerning the need for diagnostics for latent 
leprosy infection, 50 candidate antigens were 
selected from the genome, of which 20 were 
validated at Institut Pasteur, Paris. Field trials 
(in Bangladesh, Korea, Mali) of six candidate 
proteins are due to begin in 2007. 

Assessment of performance and 
assurance of quality 
Global diagnostics evaluation schemes have 
been developed for TB, malaria, STIs, visceral 
leishmaniasis (VL), schistosomiasis and dengue. 
Nineteen serological tests for TB, six for STIs, 
three for VL, and six for schistosomiasis were 
evaluated in 2005–2006. For HAT, evaluation 
of the IgM latex test for case detection, and of 
polysomnography (sleep pattern recognition) 
for staging (distinguishing between early and 
advanced stages of infection), is ongoing. 

At the first meeting on the Malaria 

Specimen Bank in Africa, Nairobi, Kenya, 

2005 [WHO/TDR/Ogundahunsi]

A total of 34 serological tests for 

different diseases were evaluated in 

2005–2006 [WHO/TDR/Benzaken]

FIGURE 2.3 WHO/TDR diagnostics pipeline and specimen bank/evaluation sites in 34 countries 
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Evaluation of the 19 marketed serological 
TB diagnostics tests showed that none has 
acceptable performance criteria for detection 
of TB, generally due to poor specificity 
(<80%). The few tests with a specificity >90% 
detect TB in less than 40% of patients. Thus 
none of the tests could be recommended as a 
replacement for smear microscopy or for use 
in settings without laboratory services. 

During the biennium also, TDR facilitated 
the development of guidelines for the design 
and conduct of diagnostics evaluations for 
STIs and malaria.1,2 Mathematical models 
were developed to estimate the impact and 
cost–effectiveness of different strategies for 
introducing tests for malaria and STIs.3 
                          
In addition, TDR negotiated the adoption of 
GCLP as a worldwide standard for assuring 
quality of laboratories in the context of clinical 
trials.4 Three workshops on GCLP were held for 
the TDR diagnostics trial sites.

Utilization of tests 
With respect to test implementation 
research, and the quest for ASSURED tests, 
a supplement5 was published on rapid 
diagnostic tests for STIs.  

During 2005 and 2006, TDR worked with 
partners to develop a user guide for syphilis 
rapid tests6 based on the highly successful 
guide for malaria published in 2003, and 
as a result, 12 countries (Brazil, China, El 
Salvador, Gambia, Haiti, Honduras, Malaysia, 
Mongolia, Paraguay, Uruguay, Tanzania, 
Mozambique) initiated plans for use of rapid 
tests to prevent congenital syphilis.  

A scheme to include diagnostic tests with ac-
ceptable performance and operational charac-
teristics in the WHO Bulk Purchase Scheme was 
also developed to allow UN member states ac-
cess to quality-assured diagnostics at negotiat-
ed prices. Eight syphilis tests were included in 
the scheme in 2005. It is anticipated that malar-
ia tests and VL tests will be included by the end 
of 2007. 

To help with advocacy for more investment 
in TB diagnostics, a market analysis for TB 
diagnostics was completed and a publication 
produced7 in conjunction with FIND. 

The TDR Diagnostics Initiative was chosen by 
the WHO Bulletin8 as one of three examples of 
Best Practices within WHO. 

The impact so far
This work has had a significant impact on 
the control of several diseases during the 
biennium. The realization that none of 
the 19 commercially available serology TB 
tests evaluated has acceptable sensitivity 
and specificity demonstrated the lack of 
quality standards for regulatory approval 
of diagnostics sold and used in developing 
countries and that precious public health 
resources should not be wasted on such tests. 
In contrast, the field evaluations of rapid 
syphilis tests have shown that these tests 
have acceptable performance, can be used 
with whole blood, are simple to perform with 
no equipment and minimal training, and can 
give a result in 20 minutes. More than ten 
countries have now initiated national plans 
for the elimination of congenital syphilis, with 
the potential to save more than half a million 
babies in sub-Saharan Africa alone. 

The publication of guides for the design and 
conduct of diagnostics evaluations has resulted 
in countries using the recommendations to 
advise industry on minimum standards for 
diagnostics evaluation data submitted for 
regulatory approval. In time, it is anticipated 
that the vigour of diagnostics evaluations 
will improve standards for both regulatory 
approval and peer-reviewed publications.   

The training in Good Clinical Practice and Good 
Clinical Laboratory Practice and increased 
capacity of countries to maintain their own 
biobanks have empowered countries in the 
developing world to evaluate diagnostics sold 
in their own country or region, and to conduct 
their own diagnostics research with the 
goal of increasing access to quality-assured 
diagnostics.      

FOCUS: VECTOR CONTROL TOOLS 
FOR DENGUE

Controlling the mosquito vector is the only 
way today to prevent transmission of the 
dengue pathogen. Vector control activities 
aimed at reducing the vector’s density through 

1  Evaluating diagnostics: the 

malaria guide. Nature Reviews 

Microbiology, supplement 

September 2006.

 

 

2  Evaluating diagnostics: the 

STI guide. Nature Reviews 

Microbiology, supplement 

December 2006.

 

3  Aledort JE et al. Reducing the 

burden of sexually transmitted 

infections in resource-limited 

settings: the role of improved 

diagnostics. Nature, 2006, S1 (23 

November):59-72.

4  British Association of Research 

Quality Assurance. Good clinical 

laboratory practice. BARQA, 

Suffolk, UK, 2006. 

5  Lewis D, ed. Rapid diagnostic 

tests for sexually transmitted 

infections. Sexually Transmitted 

Infections, 2006, 82:suppl V. 

 

 

6 

 

 

7 

 

8  Bulletin of the World Health 

Organization, 2006, 

84(8):594–596.
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community involvement – by killing the larvae, 
spraying insecticides, or eliminating domestic 
water containers in which the mosquito breeds 
– are labour intensive and often not sustainable, 
so TDR is supporting studies aimed at targeting 
the efforts and helping to make them more 
effective, efficient and sustainable.

Can vector control be targeted? 
The conclusions of a multicountry study carried 
out in nine countries in Latin America, Asia and 
Africa are that the water containers responsible 
for producing most dengue vectors can be iden-
tified using a pupal productivity survey meth-
od, and that this method can provide a basis for 
targeting of vector control interventions. 

The pupal/demographic survey is a method in 
which both pupae and the number of people 
associated with them are counted. Although 
not without challenges, the findings of the 
multicountry study indicated the practicality 
of this method in reducing transmission of 
the dengue pathogen in a range of ecological 
settings. A summary publication was produced 
by TDR in 2006,9 and individual results were 
published elsewhere10,11 as well as in a TDR-
supported supplement.12 

Each of the nine studies demonstrated that 
some classes of container are more important 
according to their production of adult Ae. 
aegypti  than others, and that the method 

can be used to identify the epidemiologically 
important and unimportant types of container. 
Water containers can be classified in different 
ways according to the functions and types 
of container used in a particular community, 
but the distribution of Ae. aegypti  pupae is 
typically highly clumped, reflecting the fact 
that most containers usually have no pupae 
or just a few, while the odd container – the 
‘rare but extremely productive container’ – 
has many. However, in terms of transmission, 
it is not known how important the rare-but-
extremely-productive container is.  

In Puerto Rico for example, the findings indicat-
ed that Ae. aegypti  larvae are most likely influ-
enced by food availability, competition, and rain-
fall in unmanaged containers in the absence of 
aquatic predators. The authors concluded that, 
in this area, source reduction and improved yard 
management targeting unattended containers 
would eliminate most Ae. aegypti  productivity, 
and that removal/control of shaded, larger con-
tainers would eliminate production and emer-
gence of the largest female mosquitoes. But will 
this affect transmission? 

The findings of the multicountry study are 
now being complemented by research on 
whether targeted vector control has any 
effect on transmission, and whether it can 
reduce the dengue vector population to below 
transmission threshold level at affordable cost.   

 Vector control is the only way to prevent transmission of dengue, but activities are labour intensive and often not sustainable

[WHO/TDR/Kroeger]   

 [WHO/TDR/Crump]

9  Focks DA, Alexander N. 

Multicountry study of Aedes 

aegypti pupal productivity 

survey methodology: findings 

and recommendations. Geneva, 

TDR/WHO, 2006 [TDR/IRM/

DEN/06.1]

 

 

10  Barrera R, Amador M, Clark 

GG. Use of the pupal survey 

technique for measuring Aedes 

aegypti (Diptera: Culicidae) 

productivity in Puerto Rico. 

American Journal of Tropical 

Medicine and Hygiene, 2006, 

74(2):290-302.

11  Barrera R, Amador M, Clark GG. 

Ecological factors influencing 

Aedes aegypti (Diptera: 

Culicidae) productivity in 

artificial containers in Salinas, 

Puerto Rico. Journal of Medical 

Entomology, 2006, 43(3):484-

492.

12  Annals of Tropical Medicine and 

Parasitology, 2006, 100:suppl. 1.
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Aedes aegypti, the day-biting dengue 

vector, can be controlled using 

insecticide-treated materials. 

 [WHO/TDR/Stammers] 
Does vector control affect transmission?  
While we have plenty of evidence to show 
that insecticide treated materials e.g. bednets 
can prevent night-time transmission of dis-
eases (e.g. malaria, leishmaniasis, lymphatic 
filariasis, Chagas disease) by their night-bit-
ing vectors, such materials have not before 
been used to control day-biting vectors. Dur-
ing the biennium, evidence for the efficacy of 
insecticide-treated materials in reducing the 
density of dengue vectors was produced in a 
WHO/TDR co-sponsored cluster randomized 
controlled trial conducted with partners in 
Mexico and Venezuela,13 indicating that such 
materials have the potential to affect dengue 

transmission. Insecticide-treated window cur-
tains and water-container covers were shown 
to be able to substantially reduce the densi-
ties of dengue vectors and to potentially af-
fect disease transmission. This study is now 
being extended to other countries and in-
cludes cost-effectiveness assessment using 
different delivery models.

Is the targeting of vector control 
cost effective? 
A second study, looking at the cost effectiveness 
of targeting dengue vector control on the most 
productive container types, is being carried 
out in eight countries. Different interventions, 

13  Kroeger A et al. Effective control 

of dengue vectors with curtains 

and water container covers 

treated with insecticide in 

Mexico and Venezuela: cluster 

randomised trials. British 

Medical Journal, 2006, 332:1247-

1252. 
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such as long-lasting insecticide-treated 
materials (curtains and jar covers) and slow 
release growth inhibitors, are being validated 
in different settings and regions to determine 
if they are more cost-effective when targeted 
to the most productive containers. These 
studies started in eight countries (in Asia and 
South America) in 2006. They are anticipated 
to produce recommendations for evidence-
based dengue vector control during 2007.

Besides the novel use of insecticide treated 
materials to control dengue vectors, more 
 selective chemical and biological vector con-
trol tools, such as improved formulations of 
larvicides and insect growth inhibitors that 
are safe and acceptable for use in drinking 
water, are being developed to control Aedes 
breeding sites. TDR-supported and EU-fi-
nanced studies in Thailand and Venezuela will 
collect evidence for this new approach.

Does vector control work in practice? 
Is control of dengue vectors community 
effective, i.e. does it work when the community 
plays a major role in vector control operations? 
A systematic review on the community 
effectiveness of vector control has shown that 
the evidence is yet weak.14 
 
However, a major TDR/International Devel-
opment Research Centre (IDRC)-supported 
multicountry study in Asia on ecosystem 
management for dengue vector control will 
analyse the effectiveness and costs of com-
prehensive ecological interventions against 
the dengue vector and the feasibility of such 
interventions using a variety of strategic ap-
proaches. The study was designed during a 
proposal  development workshop in Thailand 

in 2006; the first phase of the study will be 
implemented in 2007. 

BUILDING CAPACITY FOR 
GOOD PRACTICES 

As with other areas in TDR, capacity 
strengthening forms part of most activities 
in the area of tools development. Particularly 
associated with this area (see pages 81-82 ) is 
training in Good Laboratory Practice (GLP) and 
Good Clinical Practice (GCP) and, more recently, 
Good Clinical Laboratory Practice (GCLP). These 
practices are applicable in the development of 
drugs, vaccines and diagnostics. 

Other TDR training activities relevant to prod-
uct development and essential for developing 
capacity to ensure trials and products meet 
the standards of the industrialized world in-
clude workshops on topics such as protocol 
development, supervision and clinical moni-
toring, data management, regulatory issues, 
ethics issues, biobanking. More specific activi-
ties depend on the intervention/disease under 
study, e.g. during the biennium training was 
provided on an improved culture system for 
TB (the mycobacteria growth indicator tube), 
which can be used to detect the bacteria and 
determine their resistance to TB drugs. Train-
ing in these activities ensures that, for exam-
ple, US FDA compliance can be met. 

A Clinical Quality Assurance (CQA) unit is 
being set up within TDR to oversee the quality 
of all TDR-supported clinical studies. As well, 
partnerships and coordination are being 
established with research institutions and 
governments in disease endemic countries 
(DECs) for implementation of good practices 
in research, to ensure that all investigations 
involving human subjects are conducted in 
harmony with good clinical practice standards. 
Standard operating procedures (SOPs) for 
CQA were compiled in 2006; it is anticipated 
that SOPs for all projects will begin to be 
implemented during 2007.  
Auditing is an integral part of quality manage-

 [WHO/TDR/Kroeger]

Insecticide-treated water-container 

covers and window curtains have the 

potential to affect transmission of 

dengue.

14  Heintze C, Garrido MV, Kroeger 

A. What do community-based 

dengue control programmes 

achieve? A systematic review 

of published evaluations. 

Transactions of the Royal Society 

of Tropical Medicine and Hygiene, 

2007, 101(4):317-325.

[WHO/TDR/Nathan]  

Collecting larvae and pupae of the 

dengue vector [WHO/TDR/Nathan] 
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ment – an independent quality assurance au-
dit can identify non-compliance with regula-
tions and/or SOPs, or programme weaknesses 
that may ultimately lead to non-compliance. 
This can facilitate the implementation of cor-
rective actions, so improving the programme. 
TDR aims to train at least ten clinical scien-
tists with extensive backgrounds in clinical 
research and GCP to become TDR auditors. In 
2006, one audit training course in theory and 
two practical trainings were held to train four 
new auditors. A curriculum and supporting 
materials for the auditing course are being 
developed. It is anticipated that five more au-
ditors will be trained in 2007. 

The range of staff involved in product 

development and clinical trials, and trained 
according to need, include physicians, nurses, 
technicians in clinical and microbiology 
laboratories, microscopists, entomologists.  

Another aspect of capacity strengthening in 
the area of product development is ‘technology 
transfer’. TDR has been participating in the 
Thailand T2 project for some years. This project 
promotes technology transfer for combating 
certain tropical diseases through the discovery 
and development of new medical products 
and collaboration with foreign scientists. 
The project helps to strengthen capability in 
those areas where there is a distinct need for 

more researchers, expertise and know-how or 
improvement of infrastructure. 

During 2006, TDR supported an initiative from 
Nagasaki University, Japan, with developing 
countries to launch an academic programme 
addressing pharmaceutical research and 
development. This six-week course offered 
an opportunity to postdoctoral students 
from Japan and several developing countries 
to benefit from lectures, conferences and 
site visits presented by a faculty composed 
of experts in the different phases of product 
R&D from the private and public sectors of 
both developed and developing countries. The 
initiative was regarded as highly successful by 
Japanese authorities and a follow-up course is 
in preparation for 2007. 

RESEARCH UPDATE: PRODUCTS IN 
THE PIPELINE

During the biennium, several advances in 
TDR’s drug development and evaluation ac-
tivities took place. The continued focus of TDR 
activities on areas of its comparative advan-
tage resulted in the transitioning of several 
projects to other organizations, e.g. pyron-
aridine–artesunate and dihydroartemisinin 
(DHA)–piperaquine, plus work on paediatric 
Coartem, were transitioned to the Medicines 
for Malaria Venture (MMV). Work on paromo-
mycin was transitioned to Institute for One-
World Health. 

Products for malaria
> Chlorproguanil/dapsone/artesunate 

(CDA): this new oral artemisinin-con-
taining combination antimalarial drug is 
being developed in collaboration between 
GlaxoSmithKline (GSK), MMV and TDR for 
treatment of uncomplicated falciparum 
malaria in adults and children in Africa. 
It is expected to be highly effective, safe, 
able to help stave off the development 
of resistance by malaria parasites, and 
available at affordable cost. A stable 
fixed-dose combination (FDC) of CDA 
was manufactured in 2005; a multicentre 
phase 3 clinical trial started at the end of 
2005 and is expected to be completed in 
mid 2007. Submission of the regulatory 
dossier is anticipated for 2008. 

Participants at the first TDR auditing workshop, Manila, 

Philippines, 2006 [WHO/TDR/Karbwang]
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> Rectal artesunate: is being developed as 
emergency treatment for acute disease 
where a patient is unable to take drugs 
by mouth and unable to access injectable 
treatment. During the biennium all 
outstanding work required to submit 
the dossier to the FDA was completed. 
Results from a major study completed 
in 2006 demonstrated a 25% increase in 
survival rate for children provided with 
rectal artesunate and a decreased risk of 
sequelae associated with severe malaria. 
Other studies to assess whether this 
can be realized in a real-life setting are 
ongoing. The clinical submission to the 
FDA has been approved and it is hoped the 
product will be registered in 2007. 

> Artesunate/amodiaquine: this fixed-dose 
artemisinin-based combination for treat-
ment of acute uncomplicated falciparum 
malaria in children and adults has been 
under development since 1998 by the 
Drugs for Neglected Diseases initiative 
(DNDi), Médecins Sans Frontières (MSF), 
and Sanofi-Aventis, with some assistance 
from TDR. Regulatory approval for the 
combination was granted to Sanofi-
Aventis in Morocco in early 2007.  

> Dihydroartemisinin (DHA): the origins 
and development of this drug lie with 
Thailand. Within the Thai T2 project, TDR 
is helping to build and utilize capacity in 
pharmaceutical product development 
for tropical diseases. In 2006, a phase 
1A chemistry study was completed, and 
DHA progressed to phase 2. Ongoing also 
are scale-up of production, and stability 
testing. This is the first innovative, as 
opposed to generic, product being passed 
through the Thai regulatory agency.  

Products for tuberculosis 
> Gatifl oxacin combinations: DOTS, the 

treatment for TB, is effective but its 
delivery needs to be made easier. TDR has 
been supporting work to develop new 
strategies that would shorten or simplify 
the treatment; this includes developing 
and registering a gatifloxacin-containing 
FDC of drugs for four-month (as opposed 
to six-month) treatment of pulmonary 
TB. In 2006, the preclinical programme 

and phase 1 and 2 clinical trials were 
completed. A large phase 3 pivotal trial is 
ongoing in Africa (Senegal, Guinea, Benin, 
Kenya, South Africa) and enrolment is 
expected to be completed at the end of 
2007. This study is in collaboration with 
the European Commission OFLOTUB 
Consortium (ten partners coordinated by 
the French l’Institut de Recherche pour le 
Développement [IRD]). The development 
programme is in collaboration with Lupin 
Pharmaceuticals, India.

 Gatifloxacin-associated dysglycaemia is 
of potential concern, and all issues 
surrounding this topic were addressed in 
2006. Indications from the US Food and 
Drug Administration (FDA) are that the 
dysglycaemia risk is manageable, and will 
depend on the data and proposed label. 

 A similar combination involving another 
fluoroquinoline, moxifloxacin, is under 
development through the TB Alliance for 
Drug Development. Information exchange 
on these two developments is maintained 
to ensure synergies of development.  

Products for the filariases 
> Antifi larial combinations: TDR is helping 

to produce a variety of evidence pertaining 
to the use of antifilarial drugs (for 
onchocerciasis and lymphatic filariasis 
[LF]). The overall objective is to provide data 
to support implementation of community-
directed treatment with ivermectin 
(CDTI) and integrated interventions in 
onchocerciasis and LF endemic areas. 

 One element is to characterize the nature of 
the pharmacological interaction between 
albendazole, ivermectin and praziquantel. 
A pharmacokinetics and safety study 
demonstrated that the combination has 
no pharmacological interactions that may 
jeopardize the efficacy or safety of the 
single drugs when used concomitantly to 
address different diseases.15 

 Another element is to evaluate the use 
of albendazole as an anti-Loa loa drug. 
There is currently no known drug that can 
safely reduce Loa loa microfilaremia prior 
to treatment with ivermectin. Enrolment 

15  Na-Bangchang K et al. 

Assessments of pharmacokinetic 

drug interactions and tolerability 

of albendazole, praziquantel 

and ivermectin combinations. 

Transactions of the Royal Society 

of Tropical Medicine and Hygiene, 

2006, 100(4):335-345. 

Results from a major 

study completed in 

2006 demonstrated 

a 25% increase in 

survival rate of 

children provided 

with rectal artesunate
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of patients for a proof-of-concept study on 
the efficacy and safety of albendazole in 
loiasis will begin in 2007 in Cameroon.  

 Another element is to look at lymphatic 
filariasis in children – at when infection 
is established, and at the efficacy of 
albendazole in treatment. Although 
children are infected early in life, there 
is no knowledge about when the 
lesions in the lymphatic tissues are 
established, and whether early treatment 
prevents progression of these lesions. 
TDR is supporting a study in Kerala, 
India, to address these questions. Two 
publications16,17 reported a study on 
Brugia-attributable pathology: 80 of 
100 children with infection were found 
to have dilated lymphatic channels, and 
35 of these had previously received DEC 
treatment. Adult worms were found in 14 
of the children, some as young as three 
years. All the children will be treated 
yearly and followed up for three years to 
establish if current treatment has an effect 
on the progression of tissue damage and 
an effect on adult worms.

> Moxidectin: while ivermectin treatment 
can eliminate onchocerciasis as a public 

health problem, it is very unlikely that the 
drug can eradicate the disease across all 
endemic areas because it kills only larval 
worms. A drug that would kill adult worms 
could help to eradicate onchocerciasis. 
Moxidectin has the required preclinical 
pharmacology and toxicology profile to 
suggest it might be able to achieve this. 
In 2005 its safety was evaluated in healthy 
volunteers by Wyeth. In 2006, a phase 2 
proof-of-concept blinded comparative 
study of moxidectin against ivermectin 
was initiated at the Onchocerciasis 
Chemotherapy Research Center (OCRC), 
Ghana. Final efficacy data will be available 
in 2009. The safety assessment and 
microfilaricidal efficacy study in the lower 
dose cohort was recently concluded; no 
safety issues were observed and all treated 
patients had clearance of microfilaria 
from the skin. Preparations for further 
development, to registration and beyond, 
including legal agreement and planning of 
a large pivotal phase 3 study, are ongoing. 
The aim is to register moxidectin as a safe 
and effective treatment for onchocerciasis, 
and, if it proves to be macrofilaricidal, 
to evaluate its use for eradication of 
onchocerciasis in Africa. 

The filarial worm Loa loa: currently there is no known drug to safely reduce Loa loa microfilaraemia [WHO/TDR/Pasteur Inst]

16  Shenoy RK et al. Doppler 

ultrasonography reveals adult-

worm nests in the lymph 

vessels of children with brugian 

filariasis. Annals of Tropical 

Medicine and Parasitology, 2007, 

101(2):173-180.

17  Shenoy RK et al. Preliminary 

findings from a cross-sectional 

study on lymphatic filariasis 

in children, in an area of India 

endemic for Brugia malayi 

infection. Annals of Tropical 

Medicine and Parasitology, 2007, 

101(3):205-213. 

80 of 100 children 

with infection were 

found to have dilated 

lymphatic channels
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> Diethylcarbamazine patch test: a non-
invasive test using the transdermal drug 
delivery technology developed by LTS 
Lohmann Therapie System AG, Germany, 
is being developed to establish presence 
of  O. volvulus infection, for use by control 
programmes in surveillance. After an 
earlier attempt failed, a skin patch 
prototype was produced during 2005 and 
tested in 2006 in a controlled cohort of 
O. volvulus infected individuals at OCRC, 
Hohoe, Ghana. The study revealed that 
the product was easy to use, and safe and 
effective for identifying O. volvulus infected 
individuals. Evaluation of the product in 
a large field surveillance project (6000 
individuals) could begin soon. If shown to 
be effective, this new product could be a 
substitute for the labour-intensive and 
risk-associated skin snip method currently 
used in surveillance programmes. 

Products for African trypanosomiasis
> Nifurtimox/efl ornithine drug combina-

tion: nifurtimox, a drug normally used for 
Chagas disease and not registered for hu-
man African trypanosomiasis (HAT), has 
been used experimentally and on compas-
sionate basis for T. b. gambiense patients 

who have not responded to melarsoprol 
treatment, with varying results. TDR, in 
collaboration with DNDi and MSF, is inves-
tigating the efficacy and safety of a com-
bination of nifurtimox with eflornithine, 
as compared to eflornithine monotherapy, 
for treatment of T. b. gambiense late-stage 
HAT. Preparations for the trial (identifica-
tion of investigators, development of pro-
tocols, selection of sites, training in GCP, 
obtaining of ethical approval, etc.) were 
completed in 2005, and patient enrolment 
began at two clinical trials sites in Uganda 
in 2006. The drug combination is being 
assessed to see if treatment with the ef-
lornithine component can be reduced to 
two times a day for 7 days, as compared 

This health centre in Uganda is one of 

the sites selected for clinical trials of 

nifurtimox + eflornithine combination 

treatment for African trypanosomiasis

[WHO/TDR/Kioy]  

The diethylcarbamazine patch test 

is easy to use, and safe and effective 

for identifying Onchocerca volvulus 

infection [WHO/TDR/Craggs]
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to four times a day for 14 days of stand-
ard treatment with eflornithine alone. The 
outcome of this work and that conducted 
by DNDi will be made available to consti-
tute the basis of a WHO policy recommen-
dation for use. 

> Oral berenil and oral efl ornithine were 
both reported to be in preclinical trial in 
the Seventeenth TDR Programme Report 
(2003-2004). After intense discussions 
and analysis, including with the partner 
company Sanofi-Aventis, it was decided to 
halt their development in 2006. In the case 
of oral eflornithine, it became clear from 
information available that therapeutic 
effect would not be achievable unless 
major redesign of the formulation was 
undertaken. For oral berenil, it was shown 
that protecting the active ingredient from 
destruction by the acid pH present in the 
stomach was feasible, therefore making 
active ingredient available systemically. 
However, because of lack of interest by 
potential manufacturers, because berenil 
would be ineffective against parasites 
resistant to other drugs, and because the 
drug DB-289 is being developed by others, 
the project was terminated.  

Products for leishmaniasis
>  Therapeutic vaccine: (for other products 

for leishmaniasis, see pages 26-30) in the 
past, TDR has worked on vaccines for various 
diseases, notably malaria, schistosomiasis, 
dengue and leishmaniasis. However, most 
of this work has now ceased as there are 
other players in the field, including the 
WHO Initiative for Vaccine Research (IVR), 
which has broad responsibility for research 
in WHO. However, TDR continues to 
support the development of a therapeutic 
Leishmania vaccine. The demonstration 
of therapeutic efficacy would also create 
a proof of principle that could lead to 
further justification for the chances of 
successfully developing a prophylactic 
vaccine.

 
Sudanese investigators provided initial 
evidence that a first generation whole 
organism based vaccine may be active 
against post kala azar dermal leishmania-
sis (PKDL), a form of the disease which re-
quires extended chemotherapy treatment. 
Visceral leishmaniasis (also known as kala 
azar) has been endemic in Sudan since 
the 1980s and the prevalence of PKDL is 
high. Furthermore, PKDL is a source of the 

Sudanese investigators 

provided initial 

evidence that a fi rst 

generation whole 

organism based 

vaccine may be active 

against post kala azar 

dermal leishmaniasis

The team responsible for conducting 

a clinical trial of nifurtimox + 

eflornithine combination treatment 

for African trypanosomiasis 

[WHO/TDR/Kioy]
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 human reservoir for VL so the ability to 
treat PKDL could be critical for an initiative 
to eliminate the disease, such as that on 
the Indian sub-continent. 

In taking the concept of a therapeutic 
vaccine forward, the focus is on the 
combined administration of a therapeutic 
vaccine with anti-leishmanial drugs for 
treatment of PKDL. Use of a therapeutic 
vaccine could reduce the dose and 
duration of chemotherapy (treatment 
for leishmaniasis is often long-term, 
expensive, and toxic) and could thus be an 
important tool. 

One line of research focuses on further 
assessing a whole heat-inactivated (first 
generation) parasite vaccine candidate of 
alum-precipitated autoclaved Leishmania 
major (ALM/ALUM) with BCG (as adjuvant) 
in the immunochemotherapy of PKDL. 
During 2006, joint activities to develop 
such a vaccine were planned with the 
Infectious Diseases Research Institute, 
USA. Clinical trial guidelines are being 
generated and vaccine candidates and 

drug regimens are under selection for a 
clinical trial for PKDL in Sudan, for which 
the estimated completion date is 2009. 

A second line of research is to develop a 
second-generation recombinant vaccine 
for leishmaniasis. The present focus is 
to provide evidence for the safety and 
immunogenicity of Leish-111f  (a trifusion 
recombinant protein) + MPL-SE (as ad-
juvant) in the immunochemotherapy of 
PKDL in Sudan. Based on data from healthy 
volunteers and patients, this candidate 
was submitted for ethics approval. The 
clinical trial protocol for this is now being 
finalized with IDRI/TDR in consultation 
with the Sudanese authorities and an 
investigational new drug (IND) applica-
tion has been submitted to the FDA 
(USA) to use the vaccine in Sudan on a 
humanitarian basis. 

The prevalence of PKDL is high in 

Sudan, where the concept of a 

therapeutic vaccine is being taken 

forward  [WHO/TDR/Musa]
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[WHO/TDR/Jacobs-Lorena]
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TDR is placing increasing emphasis on translating basic research into 

tools for discovery of new interventions. During the biennium, a Genom-

ics and Discovery Research (GDR) Committee was formed by merging 

the former Drug Discovery Research Committee and the Genomes to 

Drugs and Diagnostics Working Group. While the focus of this chapter 

is on drug discovery and tsetse fly genomics, other activities include mo-

lecular entomology, pathogenesis, and social, economic and behavioural 

research. 

BASIC 
RESEARCH AND 
DISCOVERY

CHAPTER 3
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FOCUS: DISCOVERY OF DRUG 
TARGETS AND LEADS1

There is an urgent need for new drugs for 
‘neglected’ diseases (including African sleep-
ing sickness, leishmaniasis, Chagas disease, 
malaria, onchocerciasis, lymphatic filariasis, 
schistosomiasis) as existing drugs are limited 
by properties such as high cost, poor compli-
ance, drug resistance, poor efficacy and safety. 

During the biennium 2005–2006, TDR drug 
discovery activities were strengthened by 
the establishment of several new specialist 
networks, partnerships, and mentorship pro-
grammes that constitute the new integrated 
drug discovery strategy (fig. 3.1). This strat-
egy promises to reduce the costs and high 
attri tion associated with early drug discovery 
process. Through the North–South networks, 
this  approach also brings the added benefit of 

 capacity development in countries where TDR 
diseases are endemic. In addition, a focused 
helminth drug initiative was established to 
coordinate drug discovery for schistosomia-
sis and filariasis, as an extension of the work 
supported by the African Programme for On-
chocerciasis Control (APOC) over the years in 
the search for a macrofilaricidal drug. 

Some of the lead compounds identified 
through the networks and partnerships will 
feed into the development pipelines of vari-
ous organizations including public–private 
partnerships (PPPs). In the TDR discovery pipe-
line at the present time, several potential lead 
compounds are being assessed for malaria, 
leishmaniasis, African trypanosomiasis, and 
helminthiasis. Other projects are being sup-
ported through the various networks and 
partnerships that constitute the new TDR 
drug discovery process (figs. 3.1 and 3.2).  

FIGURE 3.2  TDR drug 
discovery portfolio

1  This article is based on: Nwaka 

S, Hudson A. Innovative lead 

discovery strategies for tropical 

diseases. Nature Reviews. Drug 

Discovery, 2006, 5(11):941-955.

FIGURE 3.1 TDR network/
partnership strategy 
for discovery of drug 

targets and leads.
*Reprinted by permission from 

Macmillan Publishers Ltd: 

Nature Reviews. Drug Discovery, 

5(11):941-955, copyright 2006
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Strategy 
The TDR partnership and network strategy in-
corporates three routes to drug discovery: 

> Label extension – whereby the use of 
treatments already registered for other 
human or animal diseases is extended to 
tropical diseases. This fast-track approach 
has led to some of the antiparasitic drugs 
in use today e.g. praziquantel for schisto-
somiasis, ivermectin for onchocerciasis, 
miltefosine for leishmaniasis. 

> Piggy-back approach – whereby com-
pounds which target a ubiquitous enzyme 
are screened against the parasite version 
of this enzyme. For example, protein far-
nesyltransferases (PFT) are targets in anti-
cancer therapy, so compounds which work 
on this target, and which are in develop-
ment for cancer chemotherapy, can be 
screened against the PFT of disease-caus-
ing parasites, e.g. malaria. This is another 
fast-track approach.  

> De novo discovery – whereby new chemi-
cal entities, both synthetic and natural, 
are identified through rational drug dis-
covery approaches. This can be through 
high throughput screening (HTS) cam-
paigns against specific parasite proteins 
and whole parasites, or through in silico 
structure-based drug design. The target 
based HTS approach should be seen as 
complementary to the other strategies. 

Networking 
For many years, the backbone of TDR drug 
discovery has been the network of centres 
which assess and evaluate compounds for 
antiparasitic activity. Over time, this network 
has helped in the development of some of the 
available drugs for tropical diseases. Also, a 
number of lead series now being progressed 
by PPPs benefited from initial involvement of 
WHO/TDR. Examples include the antimalar-
ial ozonides, bis amidines and dihydrofolate 
reductase inhibitors being developed by the 
Medicines for Malaria Venture (MMV), and 
the trypanothione reductase and farnesyl-
transferase inhibitors which the Drugs for 
 Neglected Diseases initiative (DNDi) has in-
vested in. TDR input allowed these organiza-
tions to begin funding at a more advanced 

phase of the discovery process, representing a 
proof of principle for the strategy that allows 
public–private partnerships to focus on the 
later stages of the drug R&D process.  

Components of this network have recently been 
strengthened with increased compound supply, 
new funding and enhanced coordination (see 
below). Despite the progress of the centres, the 
need to follow up the hits emerging from the 
screening network has now been recognized, 
hence the establishment of the additional net-
works and partnerships outlined below. 

Drug target portfolio network
This network2 was created by TDR to help 
mine various parasite genomes to identify and 
prioritize drug targets. The idea is to develop a 
globally accessible database and prioritized 
list of potential drug targets that will help 
boost target-based high-throughput screen-
ing (HTS). This network includes one centre 
from a disease-endemic country (DEC). 

Compound screening and evaluation network3 
Compounds, including those with established 
biological/biochemical activity, diverse struc-
tures, and natural products sourced from both 
academic institutions and industry, enter this 
network. The compounds are assessed in a 
range of in vitro (whole parasite) tests to iden-
tify hits, followed by in vivo (animal model) 
tests to select leads and guide their optimization. 

This network includes one DEC centre. Based 
on the funding currently provided by TDR, 
the network can process about 20 000 com-
pounds a year through the in vitro screens and 
about 1000 compounds a year through the in 
vivo screens. 

Medicinal chemistry network4 
This new network was formed to help ex-
plore the structure–activity relationships of 
hits emerging from the compound screening 
network, in order to identify quality leads. The 
network is also involved in the optimization of 
available leads. The network includes a centre 
in a developing country.

Pharmacokinetic investigations/metabolism 
network5

This network helps to generate pharmaco-
kinetics data to guide the synthesis of ana-

2  Drug target portfolio network

 - the University of Washington, 

Seattle, USA

 - the University of Pennsylvania, USA

 - the Sanger Centre, Cambridge, UK

 - the Walter Eliza and Hall Institute 

for Medical Research (WEHI), 

Melbourne, Australia

 - Biotec Institute, Argentina 

 - Pfizer  

3  Compound screening and evalua-

tion network

 - Swiss Tropical Institute, Basel, 

Switzerland: in vitro screening for 

Leishmania, Plasmodium, Trypano-

soma; in vitro and in vivo evaluation 

for African trypanosomiasis. 

 - London School of Hygiene and 

Tropical Medicine, UK: in vitro and in 

vivo evaluation for malaria, leishma-

niasis and Chagas disease; in vivo 

evaluation for schistosomiasis. 

 - Northwick Park Institute for 

Medical Research, London, UK: 

in vitro and in vivo evaluation for 

onchocerciasis. 

 - Kitasato Institute, Tokyo, Japan: 

in vitro and in vivo evaluation for 

malaria. 

 - Theodor Bilharz Research Institute, 

Cairo, Egypt: in vitro evaluation for 

schistosomiasis.

 - Laboratory for Microbiology, Para-

sitology and Hygiene, University of 

Antwerp, Belgium: in vitro medium 

throughput screening against a 

panel of parasites (Leishmania, 

Plasmodium, Trypanosoma).  

4  Medicinal chemistry network

 - Pfizer (pharmaceutical company) 

 - MerckSerono (biopharmaceutical 

company)

 - Pharmacopeia (biopharma-

ceutical company)

 - University of Nebraska, USA 

(academic institution) 

 - University of Dundee, UK

(academic institution)

 - University of Cape Town, South 

Africa (academic institution)

 - Ohio State University, USA  

(academic institution)

 - St. Jude Children’s Hospital Mem-

phis, USA (academic institution)

5  Pharmacokinetic investigations/ 

metabolism network

 - University of Monash, Australia 

 - Pfizer (provides in-kind service as 

part of ongoing collaboration)

 - Serono (provides in-kind service as 

part of ongoing collaboration)

-  Pharmacopeia (provides in-kind 

ser vice as part of ongoing collabo-

ration) 

 Additional academic centres are 

being sought
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logues with enhanced activity and drug like-
ness. The network is new and helps to identify 
quality drug candidates that can be taken up 
by partners for further development.

Product profiles 
A clear understanding of tropical diseases and 
the desired product profiles of new drugs are 
helping to guide both the integrated drug dis-
covery approach described here and the devel-
opment of drugs to meet the needs of DECs. 
TDR has now defined focused target product 
profiles to guide lead discovery and develop-
ment and selection of candidates (see Nwaka 
and Hudson, 20061). 

Partnership 
The last six years have witnessed the creation 
of a variety of unique partnerships for tropi-
cal diseases including PPPs engaged in prod-
uct development, the arrival of significant 
new funding from governments and private 
foundations, and increasing participation 
of industry. Also becoming involved are the 
animal health and agrochemical industries, 
and specialty chemical companies6; they con-

tribute compounds for evaluation for human 
infectious diseases and provide funding and 
in-kind support. 

Drug-discovery partnerships with industry 
and academia typically involve: 

>  supply of relevant compounds, or natural 
products, for screening against parasites

>  support for validating and obtaining pro-
teins as molecular targets for HTS cam-
paigns

>  access to or support for conduct of HTS 
campaigns using diverse or focused com-
pound libraries

>  funding for medicinal chemistry, pharma-
cokinetics/metabolism and toxicological 
assessment for identifying and optimizing 
leads 

>  funding for establishing and maintaining 
databases to facilitate drug discovery for 
tropical diseases.

Compound screening and evaluation in progress [WHO/TDR/Brun]

6  Examples include:

 - Syngenta

 - Chemtura

 - Bayer Animal Health

 - Forte Dodge 

 - Wyeth
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Project and data management 
A secure interactive database is used for data, 
project and communication management. 
This database is managed centrally by TDR; it 
enables the organization, collation and man-
agement of all compounds sourced as well as 
the data generated from the test centres. A re-
cent update of the database enables partners 
to enter data directly into the database from 
a remote location, and the sharing of results 
and presentations in real time. 

Linked to the function of the database is a 
central compound storage facility where all 
the samples sourced by TDR are collated and 
distributed to screeners in an appropriate for-
mat. RCC Ltd, a contract research organization 
based in Basel, Switzerland, acts as the com-
pound storage facility. 

Interactions between the different networks, 
and quality control, are managed by TDR. 

Capacity building 
Capacity building is inherent to the TDR lead 
discovery approach, which will encourage de-
velopment of local technology e.g. through 
exploration of natural products as potential 
leads. TDR already supports two natural prod-
ucts screening centres, in Kenya and Nigeria. 

The networks described above, which involve 
institutions in both the North and the South, 
are a strong instrument for facilitating capac-
ity building in drug discovery, institutional 
strengthening, and technology transfer to 
DECs, while training is intrinsic to the fellow-
ships programme. Many of the fellows in the 
networks are from DECs, and they receive on-
the-job training in order to contribute to specific 
projects in the network. For example, a number 
of postdoctoral fellows in the  medicinal chem-
istry network are linked to institutions in devel-
oping countries. The p articipation of first-rate 
laboratories from DECs in this network provides 
the opportunity to establish centres of excel-
lence in developing countries to help promote 
innovation in the area of drug development. 

Experienced consultants or mentors are also 
part of the integrated lead discovery strategy; 
they support and provide guidance to the 
postdoctoral fellows on various aspects of the 
preclinical process.  

Already through this approach scientists in-
volved with HTS campaigns at MerckSerono, 
a biopharmaceutical company, have returned 
to their countries to put their new knowledge 
into practice. Other fellows from developing 
countries are also being trained at various 
companies and academic institutions as part 
of the TDR drug discovery initiative.
                                                                         
  

FOCUS: AN INTERNATIONAL GLOSSINA 
GENOMICS INITIATIVE FOR 
ENHANCING TRYPANOSOMIASIS 
VECTOR CONTROL

An International Executive Committee was 
brought together by TDR in Geneva, January 
2004, to investigate the status of Glossina ge-
nomics and initiate activities that might even-
tually lead to a full genome project. Three oth-
er meetings followed during 2005 and 2006 
with the objective of reviewing achievements 
and updating the workplan.  

The meetings took place against the backdrop 
of adverse impact of sleeping sickness caused 
by parasites transmitted by the tsetse fly in 
Africa. African trypanosomiasis has a major 
impact on the health and development pros-
pects of large numbers of the most marginal-
ized people in the world. Currently 60 million 
people are at risk of human African trypano-
somiasis (HAT) in 37 sub-Saharan  African 
countries, and there are more than 300 000 
cases annually. The rate of new infections 
(about 40 000 new cases per year) and mort-

Currently 60 million 

people are at risk of 

human African 

trypanosomiasis 

in 37 sub-Saharan 

African countries

Post-doctoral fellows  Dr.  Chitalu Musonda of South Africa and Dr. Meenakshi Jain of India work on 

identification and optimization of leads under a WHO/TDR drug discovery collaboration with Pfizer [Pfizer]
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A tsetse fly takes a human blood meal 

[WHO/TDR/Fisher]

ality (55 000 in 1993; 66 000 in 1999) is finally 
showing some signs of decline following a 
considerable intervention effort based on 
case treatment and surveillance. The disease 
burden is estimated at 10–16 million disabil-
ity-adjusted life-years (DALYs). Animal African 
trypanosomiasis (AAT) is estimated to cost Af-
rican agriculture US$ 4.5 billion per year. 

Vaccines are not available for African trypano-
somiasis and drug treatment relies on old and 
often toxic drugs. Thanks to additional fund-
ing from donor organizations and to global 
efforts, some new drugs are in the pipeline 
and new tools are being explored for early 
and accurate diagnosis. However, vector 
control based on insecticides and traps will 
remain a major and essential element of Af-
rican trypanosomiasis control for the near fu-
ture. This crucial importance of vector control 
means that it needs to benefit from new ad-
vances in science and technology, especially 
genomics. It was agreed at the first meeting 
that a fully sequenced genome would make 
a very significant contribution to current and 
future vector control efforts and to generation 
of the supporting scientific base.  

The overall mission of the International Glos-
sina Genomics Initiative (IGGI)7  established at 
the first meeting is to enhance trypanosomia-
sis control by developing genomic resources 
that will: 

>  Promote the understanding of Glossina 
biology, including host–pathogen interac-
tions, the genetics of vector competence, 
and population genetics, in support of 
vector control efforts.

>  Stimulate new vector control initiatives 
including the development of targeted 
insecticides, improved traps (through con-
duct of host-seeking studies), and indirect 
transgenic approaches (via symbionts). 

>  Lead to an increase in size and impact of 
the Glossina research community.

>  Help generate a research resource for develop-
ment and improve access to the facility.

>  Promote training and capacity building in 
DECs.

4th IGGI meeting, December 2006, Sanger Institute, UK

Workplan and achievements
Phases I and II: genome size and early 
sequencing 
During the biennium under review, better 
information was gathered on the size of the 
Glossina genome; estimates for the four 
Glossina species analysed (G. morsitans 
morsitans, G. palpalis palpalis, G. pallidipes, G. 
fuscipes) range from 482–596 Mb. In contrast 
to the data available in 2004, this brings all 
Glossina genomes within a feasible size for 
sequencing. It was decided that, unless there 
is a major technical reason requiring a change 
of species, the main genome sequencing 
project would proceed with G. m. morsitans, 
and a large-scale expressed sequence tag 
(EST) sequencing exercise would be carried 
out on G. p. palpalis. 

Several thousand EST collections (from midgut, 
salivary glands, developmental stages, head/
antennae of the tsetse fly) are either already 
available, in progress, or in the planning 
stages at the Sanger Institute, the Institute 
for Genome Research (TIGR), Yale University, 
Liverpool School of Tropical Medicine, RIKEN 
Genomics Sciences Center, and Genoscope. 

Data from the midgut8 and fat body9 tran-
scriptome work are already available in print.

Data from the midgut and salivary gland 
libraries are available from GeneDB (the 
Sanger Institute’s public database for genome 
data).10  

Phase III: library construction and 
progressive sequencing 
The first bacterial artificial chromosome 
(BAC) library has been constructed (Yale 

7  Aksoy S et al. A case for a Glossina 

genome project. Trends in 

Parasitology, 2005, 21(3):107-111.

8  Lehane MJ et al. Adult midgut 

EST from the tsetse fly Glossina 

morsitans morsitans and 

expression analysis of putative 

immune response genes. Genome 

Biology, 2003, 4(10):R63.

9  Attardo GM et al. Analysis of fat 

body transcriptome from the 

adult tsetse fly, Glossina morsitans 

morsitans. Insect Molecular 

Biology, 15(4):411-424. 

10  http://www.genedb.org/genedb/

glossina/index.jsp
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University) and 100 000 BAC end sequences 
will be produced at the Kitasato Institute for 
Life Science (RIKEN). Five BACs have been fully 
sequenced (RIKEN) and no serious obstacles 
have arisen.  

DNA from 12 symbiont-free female G. m. 
morsitans has been provided by Yale University 
to produce libraries for shotgun sequencing. 
Full-length complementary DNAs (cDNAs) 
for G. m. morsitans have been constructed 
at RIKEN, and several hundred of these have 
undergone full-length sequencing at the 
Sanger Institute. L’Institut de Recherche pour le 
Développement (IRD) has completed libraries 
for midgut and salivary gland ESTs from G. p. 
palpalis and 30 000 of these have been sent 
to Genoscope, France, for sequencing. IRD has 
also completed 10 000 ESTs from a midgut/fat 
body library constructed at Yale University.

Three million shotgun sequences (about 
3X coverage, i.e. three sequences of bases 
representing a given nucleotide in the final 
reconstructed sequence) will be generated 
and assembled at the Sanger Institute. The 
assembling strategy has been switched from 
BAC to Fosmid; RIKEN also agreed to switch 
to Fosmid end sequencing. Initial electronic 
annotation will be on the GeneDB portal. It 
is estimated that assembly for 1X coverage 
will be achieved in 2007 and for 3X coverage 
in 2008 (the higher the coverage, i.e. the more 
sequences representing a given nucleotide, 
the more of the genome sequence is provided; 
lower coverage provides only about 80% of the 
sequence, leaving gaps). The South African 
National Bioinformatics Institute (SANBI) 
has committed to organizing an annotation 
workshop in 2007. SANBI has investigated 
the level of polymorphism in G. m. morsitans 
ESTs and found no evidence for a high level of 
diversity; SANBI will also look at the 12 000 G. 
palpalis ESTs. 

Concerning nomenclature, IGGI will adopt 
a unique gene prefix e.g. Gmm = G. m. 
morsitans, and will then collaborate with 
other communities, including the Drosophila 
and Anopheles communities, to suggest 
a format for further definition of name 
extensions. IGGI will then provide a set of 
gene-name guidelines and GeneDB will act as 
gatekeeper. 

In addition to the commencement of genomic 
and BAC end sequencing at the Sanger 
Institute, significant progress has been made 
in various laboratories with Glossina gene 
discovery, immune response, and population 
genetics activities; while SANBI, with TDR 
support, is organizing bioinformatics and 
functional genomics courses applied to HAT 
vectors. 

Planned activities for 2007 include increasing 
the number of ESTs and focusing on EST 
annotation; organizing a cDNA annotation 
workshop and a bioinformatics and functional 
genomics course; improving communication; 
and regularly updating the IGGI website at 
SANBI.

Resources 
The Wellcome Trust has provided funding to 
the Sanger Institute for sequencing of the 
Glossina genome. The Consortium is exploring 
additional resources to back up this important 
support. 

SANBI will continue to develop the IGGI 
information portal. This will include a contacts 
page, and information about community 
members and where (in which  laboratories) 
particular molecular and other wet resources 
can be found.  

TDR will continue, within its new strategic 
plan, to facilitate the activities of the 
Consortium and to help build capacity for the 
generation and exploitation of genome data 
for vector control in human African sleeping 
sickness.

Future directions
The Glossina genomics consortium is looking 
more broadly at ways in which the genome 
could be exploited and the means by which the 
Glossina community could be expanded and 
yet retain its coherence. A research capacity 
building programme for HAT is viewed as 
an important way forward. In addition, IGGI 
members feel that WHO and TDR leadership 
in vector research and control for HAT is 
central to progress, as is inclusion of the 
Programme Against African Trypanosomiasis 
(PAAT), the Pan African Trypanosomiasis and 
Tsetse Eradication Campaign (PATTEC), the 
International Atomic Energy Agency (IAEA), 

The Glossina genomics 

consortium is looking 

more broadly at ways 

in which the genome 

could be exploited
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the trypanosomiasis community, involved 
bioinformaticians and control personnel, 
and other interested parties. IGGI can 
help considerably in achieving this goal by 
mobilizing technical and human resources.   

BUILDING CAPACITY FOR APPLYING 
GENOMICS AND SOCIAL RESEARCH 

TDR puts particular emphasis on training in 
the area of bioinformatics and functional 
genomics, particularly for DEC researchers. As 
well as the activities described above under 
lead discovery and the Glossina genomics 
initiative, an RCS-led bioinformatics initiative 
has the aim of developing expertise in 
DEC’s in bioinformatics, applied genomics 
and related molecular biology in order to 
exploit the genome data generated from the 
pathogens in the TDR portfolio and identify 
novel targets for intervention tools. The aim is 
to increase the involvement of DEC scientists 
and institutions in postgenomics R&D. 

In 2005, over 100 DEC scientists were 
trained in bioinformatics; and in 2006, TDR 
renewed its support to three regional centres 
of excellence, in Brazil, South Africa and 
Thailand, where regional training workshop 
in bioinformatics were conducted. TDR has 
also elaborated Career Development Grants 
in bioinformatics and applied genomics and 
a call for applications was issued in 2005, 
but few DEC scientists applied, reflecting the 
shortage of critical mass of trained scientists 
in this area in DECs. Career Development 
Grants are being initiated in Asia, Africa and 
Latin America (see also page 80).

Other capacity building activities during 
the biennium included training of DEC 
investigators in transfection technology as 
part of efforts for promoting application of 
these new technologies in neglected diseases 
and to foster technology sharing and transfer. 
Two training workshops with 45 participants 
were held; they were co-sponsored by the 
Howard Hughes Medical Institute (HHMI) and 
the European Molecular Biology Organization 
(EMBO) and facilitated by investigators from 
Leiden University Medical Centre (LUMC) and 
the Walter and Eliza Hall Institute (WEHI). The 
technology was installed in a laboratory at 

BIOTEC, Thailand, by investigators from WEHI. 
One investigator from Nigeria received short-
term (six months) training at BIOTEC and 
LUMC.

A number of training activities have also 
taken place in the area of social, economic 
and behavioural research. Regarding the 
costs of interventions and priority-setting 
for the poor, extensive capacity building for 
transaction cost analysis (TCE) economics was 
carried out and, regarding child vulnerability, 
an international workshop/symposium was 
held in the Philippines on Infectious diseases 
among children in conflict situations: risk, 
resilience and response. 

RESEARCH UPDATE: OTHER 
ACHIEVEMENTS IN BASIC RESEARCH 

Molecular entomology 
The role of the Molecular Entomology (BCV) 
Steering Committee is to direct research 
and research capacity building aimed at 
interrupting transmission of the malaria, 
dengue, and African trypanosomiasis patho-
gens by exploiting advances in molecular 
biology and genomics. Key areas of activity, 
and achievements during the biennium, are 
outlined below.  

> Identifi cation of genes that disrupt para-
site/virus growth 
– Using DNA microarray analyses, 

Anopheles gambiae immune response 
to invasion of its midgut by ookinete 
stages of two malaria parasites – the 
human parasite Plasmodium falciparum 
and the rodent parasite P. berghei – was 
compared. It is at the ookinete stage of 
its life cycle, when it crosses the gut 
wall of its mosquito host, that the 
malaria parasite encounters the mo-
squito’s immune response. Whereas P. 
falciparum elicited a broader immune 
response at the gene expression level, 
invasion by P. berghei had a more 
profound impact on the mosquito 
transcriptome including at the gene 
functional level. The mosquito’s re-
sponses against the parasites were 
found to be quite diverse, involving both 
common and species-specific com po-

In 2005, over 100 DEC 

scientists were trained 

in bioinformatics

[WHO/TDR/Craggs]
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nents; even in the absence of ookinete 
stages, human malaria-infected blood 
induced a variety of immune responses 
in the mosquito, including several anti-
Plasmodium factors.11

–  Activation of the insect innate immune 
system is dependant on a limited number 
of pattern recognition receptors (PRRs) 
capable of interacting with pathogen-
associated molecular pattern. A study of 
the mosquito Down syndrome cell ad-
hesion molecule gene (AgDscam), a hyper-
variable immunoglobulin domain-con-
tain ing receptor of the Anopheles gambiae 
innate immune system, reveal ed a novel 
role in generating a broad range of PRRs 
implicated in immune defence. Silenc-
ing of AgDscam com promised the mos-
quito’s resistance to infection with 
bacteria and the malaria parasite.12

> Development of methods to spread 
selected genes in wild mosquito pop-
ulations: work on vector population 
genetics, genomics, and their applications 
continued to progress well during the 

biennium. The genetics and insecticide 
resistance of Anopheles and Aedes species 
were characterized in some African, Latin 
American, and South-East Asian vector 
populations:
–  Genetic and geographic distance analysis 

using molecular markers (mitochondrial 
and nuclear DNA) suggested that Aedes 
aegypti is panmictic (i.e. breeds randomly 
with free interchange of genes) in most 
of Central America, with small variations 
in Caribbean populations. 

– Site-specific genetic engineering of the 
Aedes aegypti mosquito genome using 
a viral integrase system from Strepto-
myces phage phi C31 resulted in stable 
and increased integration efficiency of 
very large transgene by up to 7.9 fold13 
compared to genetic engineering based 
on transposable genetic elements 
(that have limited carrying capacity 
and give rise to position effects and 
insertional mutagenesis). The ability 
to efficiently target transgenes to 
specific chromosomal locations and 
the potential to integrate very large 

11 Dong Y et al. Anopheles gambiae 

immune responses to human 

and rodent Plasmodium parasite 

species. PLoS Pathogens, 2006, 

2(6):e52. (TDR Project ID A20338.)

12 Dong Y, Taylor HE, Dimopoulos 

G. AgDscam, a hypervariable 

immunoglobulin domain-

containing receptor of the 

Anopheles gambiae innate 

immune system. PLoS Biology, 

2006, 4(7):e229. (TDR Project ID 

A20338.)

13 Nimmo D et al. High efficiency 

site-directed engineering of 

mosquito. Insect Molecular Biology, 

2006, 15(2):129-136. (TDR Project 

ID A50335.)  

Aedes aegypti larvae with enhanced 

green fluorescent protein 

[Paul Eggleston, Centre for Applied 

Entomology, Keele University, UK]
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transgenes is highly relevant to the 
development of pathogen-refractory 
transgenic mosquitoes.

– The monooxygenase P450 genes 
from a pyrethroid-resistant colony of 
Anopheles funestus from South Africa 
and southern Mozambique generated 
12 CYP4, 12 CYP6 and 7 CYP9 partial 
genes that were isolated and sequenced 
(resistance is associated with elevated 
P450 monooxygenase enzymes). BLAST 
(Basic Local Alignment Search Tool, 
a computer program that identifies 
homologous genes in different 
organisms) results revealed that An. 
funestus P450s generally have a high 
sequence identity to An. gambiae with 
above 75% identity at the amino acid 
level.14 This high level of orthology that 
exists in the P450 gene families of the 
two species may facilitate the prediction 
of individual P450 protein functions.

– In a study on the molecular basis of 
insecticide resistance, gene expression 
analysis in insecticide-resistant and 
susceptible Anopheles gambiae strains 
constitutively or after insecticide 
exposure revealed 77 ESTs that were 
differentially transcribed among three 
strains. They include the cytochrome 
P450 CYP314A1, over-transcribed in a 
DDT-resistant strain, and many other 
genes including a number not previously 
associated with insecticide resistance.15 

> Considerations prior to deploying re frac-
tory transgenic insect vectors: these 
 include biosafety; risk–benefit; site prepa-
ration; baseline data on vector biology, 
ecology and genetics; and ethical, legal 
and social implications (ELSI). The aim 
of this work is to develop guidelines and 
principles, and an evidence base for policy, 
to minimize the risk to humans and the 
environment from use of bio technologies 
for disease vector control. Work is pro-
gressing in collaboration with the Gates 
Foundation Grand Challenges projects on 
genetic and chemical strategies for inter-
rupting transmission. Activities to iden-
tify potential sites, develop principles and 
guidance for cage containment of geneti-
cally modified vectors, and build capacity 
in biosafety assessment, are ongoing.  

> Support and coordination for international 
sequencing and mapping of insect 
genomes, and other postgenomics 
research: the aim is to facilitate insect 
vector genome sequencing and exploita-
tion of genome data. Achievements include 
the International Glossina Genomics 
Initiative (IGGI) activities described on 
pages 61-64, and the bioinformatics and 
functional genomics courses for disease 
vectors in Mali and Thailand described 
on pages 81. A first functional genomics 
course focusing on the use of tsetse fly 
genome data was organized in Cape Town 
(South Africa) in 2006 and attended by 15 
participants. 

> Research on the vectors of human 
African trypanosomiasis: funding of 
research activities on human African 
trypanosomiasis vectors started in 2006. 

Pathogenesis and applied genomics 
TDR support to pathogenesis and applied 
genomics research is focused on: 

> Use of DNA technology and basic mole-
cular biology to elucidate metabolic path -
ways in hosts and pathogens and to 
identify vulnerable points that could 
become targets for interventions (drugs, 
diagnostics, vaccines) against the diseases. 

  Studies in this area include investigation 
of the role of mitogen-activated protein 
kinases (MAPKs) in the differentiation of 
Leishmania major. MAPKs are important 
components of signalling pathways 
used by eukaryotic organisms in sensing 
the environment. A project supported 
produced evidence to show that kinase 
activity was low or absent in the 
promastigote stage of leishmanias (found 
in the insect vector) but significantly 
increased under conditions found in the 
mammalian host (after exposure to pH 5.5 
and 34 degrees C) and in the amastigote 
stage.16 

  In looking at vulnerable points, a study on 
Trypanosoma brucei produced evidence 
indicating that apolipoprotein L-I, the 
trypanolytic factor of human serum, is 
targeted to the lysosomal membrane of the 

14 Amenya DA et al. Isolation and 

sequence analysis of P450 genes 

from a pyrethroid resistant colony 

of the major malaria vector 

Anopheles funestus. DNA Sequence, 

2005, 16(6):437-445. (TDR Project 

ID A20330.)

15 Vontas J et al. Gene expression 

in insecticide resistant and 

susceptible Anopheles gambiae 

strains constitutively or after 

insecticide exposure. Insect 

Molecular Biology, 2005, 

14(5):509–521. (TDR Project ID 

A40190.)

16 Morales MA et al. Over-expression 

of Leishmania major MAP 

kinases reveals stage-specific 

induction of phosphotransferase 

activity. International Journal of 

Parasitology, 2007, Mar 30 [Epub 

ahead of print]
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trypanosome and triggers depolarization 
of this membrane, continuous influx 
of chloride, and subsequent osmotic 
swelling of the lysosome until the parasite 
is lysed,17 in contradiction to the model of 
lysis whereby the lysosomal membrane is 
disrupted.

 Examples of projects ongoing in 2005 
and 2006 include investigation of 
the role of T. cruzi oligopeptidase B in 
differentiation of the parasite to the 
metacyclic trypomastigote form (the 
form that develops in the hind gut of the 
triatomine vector and is infective to the 
mammalian host); investigation of the 
spliceosomal complexes (that mediate 
the splicing away of unnecessary DNA 
prior to translation of DNA for synthesis 
of a protein) of trypanosomes as potential 
targets for drugs; and investigation of the 
role of Toll-like receptors (involved in the 
innate immune responses to pathogens) 
in malaria pathogenesis. Hemozoin (a 
pigment produced by metabolism of 
haemoglobin) formation in Schistosoma 
mansoni is also under investigation 
in order to better understand how 
hematophagous organisms manage 
heme metabolism and avoid its toxicity; 
a variety of quinoline drugs will be tested 
for their effects on hemozoin formation in 
this helminth infection. 

> Investigation of DNA technology for 
development of model assay systems 
to evaluate and establish targets for 
drugs, vaccines and diagnostics: the aim 
is to develop models of parasitic and 
viral diseases, artificial and genetically 
modified chromosomes, and pathogens 
with markers (reporter genes), and to use 
these to identify new targets for drugs, 
diagnostics and immunological reagents. 

 Key achievements during the biennium 
included development of a method 
and models (hamster, mice, sandflies) 
for evaluating the efficacy of potential 
vaccines against visceral Leishmania; 
demonstration that L. guyanensis ama-
stigotes die inside macrophages of BALB/c 
mice through apoptosis mediated by a 
respiratory burst, adding strength to the 

concept that resistance/susceptibility in 
leishmaniasis is ultimately determined 
by both the parasite-induced immune 
response and the parasite’s vulnerability 
to that response;18 elucidation of the 
mechanism for invasion of the blood–
brain barrier by Trypanosoma brucei, 
which is similar to the mechanism used by 
leucocytes and is inhibited by minocycline 
(which was shown to ameliorate the 
disease in mice, so opening the prospect 
of inhibiting CNS invasion);19 evidence 
that acquisition of immunity in malaria 
may be hastened by exposure to malaria 
antigens in low dose, leading to increased 
cellular immunity and rapid clearance 
of parasites;20 production of two lines of 
transgenic P. falciparum with integrated 
green fluorescent protein (GFP) for drug 
evaluation (due to low intensity of GFP 
however, parasites with luciferase [LUC] 
are now being evaluated and other 
substrates explored); producing a line of 
Leishmania with integrated GFP or LUC 
(approaches with selectable markers are 
now being employed); and production 
of lines of P. berghei with integrated GFP 
and LUC, which lines have now been 
transferred to members of the Transfection 
Technology Network supported by TDR 
and are currently being used to assess 
the feasibility of plate-reader detection of 
the GFP and LUC reporter proteins in drug 
evaluation for malaria. 

 In vaccine-related research, evidence 
was produced to support the inclusion 
of merozoite proteins in a combination 
vaccine against infection with blood-stage 
malaria parasites,21 as well as evidence that 
certain recombinant antigens are potential 
candidates for multistage combination 
vaccines against this parasite.22  

> Evaluation of gene regulatory activities in 
the pathogenesis of disease: the aim is to 
determine the regulatory role of genes in 
the pathogenesis of the TDR diseases; the 
role of immune response on the course, 
severity and prognosis of the infections; 
and gene expression profiles at different 
stages in the pathogens’ life cycles. 

 

17 Perez-Morga D et al. Apolipo protein 

L-I promotes trypanosome lysis 

by forming pores in lysosomal 

membranes. Science, 2005, 309 

(5733):469-472.

18 Sousa-Franco J et al. Infection-

induced respiratory burst in BALB/c 

macrophages kills Leishmania 

guyanensis amastigotes through 

apoptosis: possible involvement 

in resistance to cutaneous 

leishmaniasis. Microbes and 

Infection, 2006, 8(2):390-400. 

19 Masocha W, Rottenberg ME, 

Kristensson K. Minocycline 

impedes African trypanosome 

invasion of the brain in a murine 

model. Antimicrobial Agents and 

Chemotherapy, 2006, 50(5):1798-

1804. 

20 Good MF et al. Development 

and regulation of cell-mediated 

immune responses to the blood 

stages of malaria: implications for 

vaccine research. Annual Review of 

Immunology, 2005, 23:69-99.

21 Zhang D, Pan W. Evaluation of 
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against infection with blood-stage 

parasites. Infection and Immunity, 

2005, 73(10):6530-6536.
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2119.

67

Chapter 3: Basic research and discovery



 Achievements during the biennium 
included production of evidence that the 
chemokine MIP-1 alpha plays an important 
role in the pathogenesis of severe S. 
mansoni infec tion in humans, with its role 
in granuloma formation being secondary 
to its role in egg deposition. Results 
indicated that schistosomiasis is milder in 
the absence of this chemokine.23,24 Other 
findings indicate the importance of Th2 
cells in the immunological process against 
S. mansoni.25  

 The polymorphisms of genes associated 
with drug resistance are being analysed 
in a study of the molecular determinants 
of drug response and resistance in P. 
fal ci parum from Africa (Nigeria) and 
South-America (Brazil). The P. falciparum 
chloroquine resistance transporter (pfcrt) 
and multidrug resistance gene 1(pfmdr1) 
have been found to be associated with 
amodiaquine resistance.26 Ongoing work 
should also lead, by 2008, to clearer 
understanding of the genetic structure 
and diversity of Schistosoma mansoni and 
Schistosoma haematobium populations 
in Brazil and Nigeria before and after 
chemotherapy with praziquantel.

> Applications of genomics and DNA tech-
nology in TDR diseases, with the par-
ticipation of disease endemic countries: 
the aim of this line of work is to develop 
expertise and applications in bio inform-
atics and genomics technologies, e.g. tech-
niques for gene knockouts and pheno type 
characterization, and to apply proteomics  
in studies on pathogenesis and target 
 elucidation, particularly in DECs. 

 Key achievements in 2006 included 
training of 30 young investigators in RNA 
interference (RNAi) with support from 
EMBO, establishing a transfection facility 
in a DEC (at BIOTEC, Thailand), holding a 
transfections workshop (co-sponsored by 
Howard Hughes Medical Institute), and 
setting up a transfections network with 
workplan published on the TDR website.27 
The link between loss of protective 
immunity associated with ageing and 
susceptibility to schistosome reinfection 
was established, leading to a potential 

new strategy for disease control;28 and a 
draft CD package on Malaria: genomics 
and functional genomics research tools 
was developed.  

 Selected for funding during the biennium 
were projects on acquisition and applica-
tion of microarrays, screens to distinguish 
virulent from avirulent and resistant from 
susceptible strains of pathogens (e.g. in 
Trypanosoma cruzi), and applications of 
proteomics in pathogenesis and target 
elucidation. 

 Other activities during the biennium 
included establishing Regional Training 
Centres in Africa, Asia and Latin America, 
and holding training workshops on 
bioinformatics and applied genomics; 
training materials from the workshops are 
being included in the functional genomics 
tools CD.  

> Acquisition, evaluation and establishment 
of novel standards, new DNA technology, 
model assay systems, and renewable 
reagents for use in looking for potential 
drug, vaccine and diagnostics targets and 
products for TDR diseases: validation and 
establishment of acceptable standards is 
a crucial component in the development 
of targets, protocols, and products. Partici-
pation of DEC investigators in this phase 
of research and discovery provides unique 
advantages based on local experience and 
access to patients. The objectives are to 
develop reagents that facilitate research 
in tropical diseases and enhance access of 
investigators to these reagents, facilitate 
collaboration with established repository 
and reference reagent programmes, and 
establish regional facilities. 

 In 2005, a transfections network and 
workplan were established (see above) 
and 20 investigators from DEC and non-
DEC countries were trained in transfection 
technology; this is ongoing. Once model 
systems using transgenic parasites have 
been validated, transgenic Plasmodium 
and Leishmania parasites will be generated 
and used for drug screening in DECs. This 
is anticipated by 2008. 
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28 Comin F et al. Ageing and Toll-like 

receptor expression by innate 

immune cells in chronic human 

schistosomiasis. Clinical and 

Experimental Immunology, 2007, 

May 4 [Epub ahead of print]
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> Characterization and evaluation of poten-
tial targets for drugs and diagnostics: new 
drugs are needed for managing diseases 
for which there are currently no drugs, for 
overcoming drug resistance in pathogens 
that have developed resistance, and for 
understanding the mechanisms of drug 
resistance, and new/better diagnostics 
are also needed. So continued efforts are 
required to elucidate basic biology/me-
tabolism of the pathogens. 

 An example of work in this area is 
provided by the ongoing work to find a 
test for earlier detection of leprosy. Using 
comparative genomics and bioinformatics, 
investigators at the Institut Pasteur, Paris, 
produced a panel of recombinant proteins 
from Mycobacterium leprae and identified 
six protein antigens that induce higher 
levels of interferon-gamma production 
in lymphocytes from tuberculoid leprosy 
patients than in those from lepromatous 
patients or control groups. These antigenic 
targets are being validated to establish 
if they could serve as the basis of a new 
diagnostic test capable of revealing 
infection before clinical symptoms are 
recognizable or of detecting disease in 
paucibacillary patients. Earlier disease 
detection will result in prompt initiation 
of MDT thereby reducing the risk of nerve 
damage for patients and further reducing 
the prevalence and incidence of leprosy. 

Social, economic and behavioural 
research 
Social science research, including research in 
health economics, has been part of the TDR 
Strategic and Discovery Research unit since the 
year 2000 to reflect the need for knowledge 
generation for public health policy and 
practice through basic social research. During 
2005 and 2006, the TDR Steering Committee 
on Social, Economic and Behavioural (SEB) 
Research focused on the product portfolios 
described below. Other social science activities 
were pursued by the Steering Committee on 
Implementation Research and the Research 
Capability Strengthening Group.

 > Access to prevention and therapy for, 
and information on, infectious diseases: 
access to quality health care and disease 
control tools (drugs, vaccines, diagnostics) 
is a crucial determinant of population 
health and has been a core concern of the 
SEB steering committee since 2000. Work 
supported in recent years has indicated just 
how inequitable access to interventions is, 
even when the interventions are free of 
charge; geographic, economic and social 
barriers, including stigma, act to constrain 
access. Financing mechanisms based on 
ability to pay not only reduce access of 
the poorest groups but create incentives 
that result in the delivery of unnecessary 
quantities and types of services, increasing 
the total costs of care and perhaps 
contributing to increased poverty. 

 In 2005–2006, ongoing or newly funded 
studies in this area of research included: 
the effect of social inequalities on access 
to health care in relation to the re-
emergence of Chagas disease and the 
persistence of leishmaniasis in Venezuela; 
understanding health-seeking behaviour 
in South Africa and the implications for 
improving health equity; assessment of 
whether tuberculosis care does in fact reach 
the poor, in a study of two tuberculosis 
control programmes in China; and access 
to and utilization of schistosomiasis 
chemotherapy and associated information 
in a rural community of Brazil. 

 In 2006, a symposium on Equitable access 
to health care and infectious disease control: 
concepts, measurement and interventions 
was held in Rio de Janeiro, Brazil. This was 
in collaboration with Fundação Oswaldo 
Cruz (FIOCRUZ), Brazil, the United Nations 
Research Institute for Social Development 
(UNRISD), the WHO Department of Equity 
in Health, and the WHO Commission 
on Social Determinants of Health. A 
commissioned review of Pro-poor/pro-
equity disease control programmes is 
currently under way, involving discussions 
with key disease control personnel on the 
conditions that are conducive to equitable, 
accessible and poverty-reducing disease 
control, and in-depth exploration of 
the identified critical implementation 
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issues through research with national 
programmes. In 2006, in collaboration 
with the WHO Commission on Social 
Determinants in Health around Priority 
Public Health Conditions, a call for letters 
of intent was issued for research on social 
determinant interventions that positively 
affect the infectious disease burden in 
poor and disadvantaged populations. 

 TDR published a review of gender issues 
in TDR diseases in 2005,29 and, in 2006, 
a multicountry study on gender and 
tuberculosis.30 The latter study was 
grounded in a cultural epidemiology 
framework and carried out in Bangladesh, 
India, Malawi and Colombia. Registry data 
showed more women drop out in the 
course of diagnosis, often due to cultural 
constraints limiting their production of 
quality diagnostic sputum. Delays for 
women in seeking care often resulted 
from their domestic responsibilities and 
limited access to resources; men’s reasons 
for delay typically focused on interference 
with livelihood activities. Provider 
delay was typically longer for women. 
Furthermore, tuberculosis significantly 
affected the emotional and social well-
being of patients and the nature of these 
psychosocial problems was often gender 
specific. 

> Human resources for infectious diseases 
treatment and control: the control of 
TDR diseases is particularly difficult in 
rural areas where health systems may 
be suboptimal or dysfunctional, and 
where human resources are often lacking 
or have migrated to more comfortable 
positions elsewhere. The migration of 
human resources in infectious disease 
control is a crucial challenge and this line 
of TDR work has focused on the impact 
of the international labour market on 
the availability of human resources for 
infectious disease control, comparing the 
effectiveness of interventions such as rural 
practice allowances and non-recruitment 
agreements with northern countries in 
securing scarce skills at the periphery. In 
2006, studies on the dynamics of human 
resources for infectious disease control 
were designed and funded. Six studies are 

ongoing, including on: understanding the 
factors that contribute to the resiliency 
of the Aceh health workforce; situation 
analysis of mid-level human resources 
for infectious disease control in the Volta 
region of Ghana; the interactions between 
foreign-trained doctors and malaria 
control and treatment programmes in 
South Africa. As an early outcome of this 
research portfolio, a TDR commissioned 
review on human resources for infectious 
diseases contributed to an article in the 
Lancet.31

> Transaction costs of interventions: this 
line of research focuses on a neglected 
issue in health systems and disease control 
programmes – the delivery modes and 
transaction costs for known interventions. 
The issue is particularly relevant to 
extending the reach of interventions 
to ‘neglected’ groups such as the poor, 
elderly, very young, and women. The aim is 
to elucidate the usefulness of transaction 
cost analysis (TCE) in the design of disease 
control programmes in specific settings. 
Assuming that TCE is able to predict the 
performance of programmes in targeting 
activities to the poor, a tool or set of 
guidelines for disease control is envisioned. 
In 2005, a commissioned review on TCE was 
used as background paper for a proposal 
development workshop. Eight studies are 
ongoing, e.g. on whether the conduct of 
malaria treatment agents predisposes 
service users to high transaction costs; 
transaction costs analysis and tuberculosis 
in the decentralized Brazilian health 
system; the efficiency of institutional 
arrangements for tuberculosis control in 
South Africa. TDR expects to consolidate 
this new and innovative research portfolio 
during 2007 and 2008.

> Eco-bio-social research on dengue: eco-
system management interventions 
based on community participation and 
intersectoral interventions are of critical 
importance for control of dengue and its 
vectors. In 2003, TDR and the International 
Development Research Centre (IDRC) 
started collaborating on the Ecosystem 
to Human Health Program Initiative, 
and a pilot programme to strengthen 

29 Allottey P, Gyapong M. The gender 

agenda in the control of tropical 

diseases: A review of current 

evidence. Social, Economic and 

Behavioural Research. Special Topics 

No.4, 2005 (TDR/STR/SEB/ST/05.1 ) 

30 Weiss MG et al. Gender and 

tuberculosis: cross-site analysis 

and implications of a multi-

country study in Bangladesh, 

India, Malawi, and Colombia. TDR 

Social, Economic and Behavioural 

Research. Final report series 3. 

31 Pond B, McPake B. The health 

migration crisis: the role of 

four Organisation for Economic 

Cooperation and Development 

countries. The Lancet, 

367(9520):1448-1455.
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research capacity began with two studies 
in Brazil and Colombia. The study in Brazil, 
in the city of Fortaleza, highlighted the 
fact that women play a central role in 
water use, water storage and garbage 
management, so need to be specifically 
targeted in interventions; and that the 
better access to water seen in higher-class 
neighbourhoods is a critical determinant 
in dengue control – in under-privileged 
neighbourhoods, the need to use water 
containers due to irregular water supply 
creates suitable environmental conditions 
for breeding of vectors. The research team 
concluded that public policies are needed 
to guarantee poor people’s right to regular 
potable water, access to sewage systems, 
education and work. The other study in 
Colombia investigated the dengue problem 
in two endemic cities on the Magdalena 
river basin, Melgar and Girardot. This study 
indicated that peaks in rainfall preceded 
outbreaks of dengue by 14–16 weeks, and 
that water tanks located on the ground 
were the most common breeding sites. At 
least one year of schooling reduced the risk 
of a home having vectors on its premises. 
Most informants considered dengue to 
be a minor affection not falling into the 

category of illness until hemorrhagic 
symptoms emerged, when a high level of 
severity and vulnerability was perceived. 

 The pilot programme in Latin America 
has led to a major partnership between 
TDR and IDRC for a five-year initiative 
on eco-bio-social research on dengue 
in Asia. It is hoped this initiative 
will contribute to improved dengue 
prevention through better understanding 
of its ecosystem-related, biological and 
social determinants, and will lead to 
development of community-centred 
ecosystem management interventions to 
reduce habitats for larvae of the dengue 
vectors. A call for letters of intent in 2005 
was followed by a proposal development 
workshop for selected research teams 
in Bangkok, Thailand; full proposals are 
currently under review, of which six are 
expected to begin in 2007. It is expected 
that these studies will lead to locally and 
ecosystem-specific relevant practices for 
dengue prevention, a new framework 
for improved ecosystem-related dengue 
interventions, a community of research 
practice, and sites with measurable impacts 
on vector density and transmission. 

Efforts are under way to make 

community-based dengue control 

more successful [WHO/TDR/Kroeger]

Factors responsible for the re-emergence of dengue in Brazil and Colombia were reported [WHO/TDR/Kroeger]
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> Impact of globalization on infectious 
diseases: the aim is to examine the effect 
of health system reforms on infectious 
diseases and their control, and the impact 
of widening global inequality on the 
persistence of diseases. Several research 
projects are ongoing, e.g. on globalization 
and TB in migrant populations in China. A 
special TDR-sponsored issue of Cadernos de 
Saúde Pública, on Globalization, inequality 
and infectious diseases in Latin America, is 
expected to be published in 2007. 

> Complex humanitarian emergencies 
and infectious disease: the public 
health effects of complex humanitarian 
emergencies in general and complex 
political emergencies in particular include 
high direct and indirect mortality, and 
collapse of health systems. It is not always 
obvious how to control infectious diseases 
in these situations and there is lack of 
research about the options for health 
services delivery in communities suffering 
from protracted conflicts. A number of 

studies are ongoing, e.g. on the impact of 
civil war in northern Uganda on the health 
systems and factors affecting response 
to malaria control, and on the health 
workforce in Aceh Province (Indonesia) 
after the great tsunami of 2004. This study 
portfolio has already resulted in a number 
of publications.32,33 In early 2006, TDR, in 
collaboration with De La Salle University, 
The Philippines, and the University of 
New South Wales, Australia, co-organized 
an international workshop/symposium 
on Infectious diseases among children 
in conflict situations: risk, resilience and 
response.34,35  

> Ethical, legal and social implications of 
biotechnology transfer: there is a need 
to elucidate the ethical, legal and social 
implications (ELSI) of any technology 
transferred to DECs to ensure ethical 
integrity and safety considerations in 
their use. In April 2005, TDR co-organized 
(with the University of Ibadan, the 
West African Biotechnology Workshop 
Series, and the West African Bioethics 

Dengue: ecosystem management interventions can reduce vector habitats [WHO/TDR/Kroeger]

32 Tana, Susilowati. Factors 
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Lancet, 2006, 367:1886-1888.
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Training Programme) an international 
workshop/symposium on Health-related 
biotechnology in Africa: ethical, legal 
and social implications of development 
and transfer. The workshop, held in 2005 
in Ibadan, Nigeria, brought together 
biotechnology experts, social scientists, 
and bioethicists from Africa as well 
as other continents; it provided an 
overview of current developments in 
biotechnology in Africa, explored the ELSI 
of biotechnologies, and identified key 
areas for future research on ELSI in African 
biotechnology development and transfer. 
The proceedings are to be published in the 
African Journal of Medicine and Medical 
Sciences. Other review papers, on research 
ethics in resource-poor settings, and on the 
socio-cultural dynamics of introducing new 
technology-based health interventions 
to resource-poor populations, are in the 
pipeline for delivery in 2007. 

[WHO/TDR]
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This chapter describes the range of TDR capacity-building activities 

during the biennium, from the more conventional to the more innovative. 

Although particular attention is paid to capacity in planning for research 

and capacity in publishing, actually RCS activities are wide-ranging, and 

respond to individual, country and regional needs. From this chapter 

the reader should gain an understanding of the way capacity building 

activities percolate throughout TDR, and how many of the activities take 

on a life of their own after incubating in TDR. 

BUILDING RESEARCH 
CAPACITY AND AN 
ENABLING ENVIRONMENT

CHAPTER 4
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FOCUS: PROMOTING OWNERSHIP 
OF SCIENTIFIC RESEARCH RESULTS 
IN DISEASE ENDEMIC COUNTRIES 
THROUGH PUBLICATION SKILLS  

For several years now, TDR has sought to 
promote the sharing of health knowledge 
generated within Africa through support to 
African medical journals and their editors. The 
Forum of African Medical Editors (FAME)1 was 
set up in 2002. In 2006, four African medical 
journals which are active members of FAME 
were accepted for indexing in MEDLINE: 
Annals of African Medicine; Mali Médical; 
SAHARA Journal: Journal of Social Aspects of 
HIV/AIDS Research Alliance; Tanzania Health 
Research Bulletin. This is very likely a result of 
the capacity building efforts over recent years 
by TDR/Research Capability Strengthening 
(RCS) and partners. 

The capacity building supported by TDR 
and partners covers a number of aspects. 
Firstly, editorial practice: guidelines for good 
editorial practice were agreed upon by African 
medical editors within FAME and published 
by TDR on behalf of FAME in 2004. One of the 
agreed practices is to submit all manuscripts 
to peer review, and FAME members requested 
TDR/RCS to organize a workshop to define 
guidelines for reviewers. A joint TDR/
International Network for the Availability of 
Scientific Publications (INASP) training-of-
trainers workshop on peer reviewing was 
held in Entebbe, Uganda, 2005. The results 
of this workshop were tools and guidelines 
for reviewers; these are now available to the 
FAME community on the TDR website2 and on 
CD-ROM.3 

Writing and editing skills are another focus of 
capacity building efforts. In order for scientists 
to give greater visibility to the public health and 
medical research carried out in their countries, 
TDR is focusing on strengthening competence 
in scientific writing and editing as a means of 
achieving success in publications. It was felt 
that, as well as the basic principles of scientific 
writing, potential authors also need to acquire 
the confidence, and learn how, to ‘win the 
publications game’, so TDR supported a train-
the-trainers course in good editorial practice 
and effective scientific writing, the goal of 
which was to enable participants to deliver 
a licensed course:4 Writing a journal article – 
and getting it published. Eleven trainers from 
Burkina Faso, Ethiopia, Ghana, Kenya, Malawi, 
Nigeria, South Africa, Tanzania, Uganda and 
Zimbabwe were trained in Geneva in 2006; 
they were provided with the full pack of course 
materials (CD-ROM, tutor's notes, a copy of 
the book Winning the publications game) and 
a personal license to use this copyrighted 
material. The mission of these trainers is to:

> Train regional editors/scientists to conduct 
successful training sessions in writing for 
publication; 

> Market this course successfully to  aca de-
mic settings and other organizations; 

> Use, and where appropriate adapt, the 
core teaching material, including course 
handbook, notes and overheads. 

> Build a core group of regional trainers and 
facilitate the establishment of a network 
involving trainers specialized in scientific 
writing across the Region. 

1

2  www.who.int/tdr/networking/

fame/fame_guidelines.htm 

3  

4  www.timalbert.co.uk/

FAME meeting in Entebbe, 2005   

[WHO/TDR/Certain]

[WHO/TDR/Certain]
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The next phase will be for FAME members to 
develop their own training materials.  

Another aspect of FAME is that of language; 
FAME activities are conducted in French and 
Portuguese as well as English. A workshop 
in the Portuguese language, on scientific 
writing and editorial practice, was held 
in Maputo, Mozambique, in collaboration 
with BIREME (Sao Paulo, Brazil), in 2005. For 
Francophone countries of Western Africa, TDR 
is encouraging a collaborative online journal 
of public health, within which editors of 
existing medical journals could work together. 
A first consultative meeting took place in 
Conakry, Republic of Guinea, in 2006, when 
eight medical editors from Mali, Burkina 
Faso, Senegal, Cote d’Ivoire, Niger, and Guinea 
agreed on the principle of setting up an 
African peer reviewed public health e-journal 
in French.

Since FAME was launched in 2002, two 
general meetings have been supported by 
TDR/RCS. The first FAME general meeting was 
held in 2003 and the second took place during 
the 26th African Health Sciences Congress 
in Ain Soukhna, Egypt, in 2005. Altogether 
about 100 African journals are represented in 
FAME, of a total of about 158 African medical 
journals.5 Of these journals, a total of 36 are 
now indexed in MEDLINE. 

FOCUS: CAPACITY FOR PROJECT 
MANAGEMENT IN RESEARCH

Today’s biomedical and social research is 
conducted by teams of specialists working in 
different locations, in different organizations 
and with different expertise. Working together 
in teams and in an organized way requires 
systematic and formalized coordination. The 
initiative to strengthen capacity for project 
management in research started in 2001 
as part of grant funding to researchers in 
malaria. Researchers from both the South 
and the North were collaborating on a five-
year grant through the TDR component of 
the Multilateral Initiative on Malaria (MIM) 
and, given the number of collaborators, their 
geographical spread and duration of the 
projects, the need for strong organization, 
planning and management of projects was 
critical. 

To fill this gap and as part of TDR’s efforts 
to promote good practices in biomedical 
research in endemic countries, a training 
course to strengthen skills for Effective project 
planning and evaluation in biomedical research 
was developed. This course was pilot tested in 
Nigeria (June 2002) and Tanzania (June 2003) 
with MIM/TDR grantees as participants, and 
later expanded in collaboration with the 
South African Medical Research Council. The 

FAME: trainers under training in 

good editorial practice and effective 

scientific writing, Switzerland, 2006 

[WHO/TDR/Certain]

FAME: participants at the Portuguese 

language workshop on scientific writing 

and editorial practice,  Mozambique, 

2005 [WHO/TDR/Certain]
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Medical Journal, 2006, 

96(6):533-538.
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training manual and step-by-step guide were 
published in 2005. 

Like many TDR activities, this project has 
now taken on a life of its own – the training 
is available and can be taken up and applied 
wherever and whenever needed.   

What do researchers get out of 
the TDR course?
Participants ‘learn by doing’ in this skill-
building four-day course; they learn by 
taking their own research project through 
the various steps of project management. At 
the end of the course, clear strategic outputs 
and detailed implementation plans including 
activities, timelines, milestones and resources 
are developed. Participants understand the 
need for and are familiar with the process of 
constant monitoring, communication and 
evaluation during conduct of the project. A 
draft communications and teamwork strategy 
is established, and participants acquire 
the skills and confidence to organize and 
conduct research projects effectively, and to 
enhance teamwork and be successful in their 
collaborations. Greater success in applying for 
grants from funding agencies, increased and 
more effective collaborative research, and 
more publications in peer-reviewed journals 
are expected to follow.

Making the course widely available: 
training local trainers
Researchers and institutions in various 
countries have been very enthusiastic 
and requested the course be made widely 
available. To meet this need, and to ensure 
the availability of local trainers, a train-

the-trainers programme was developed in 
collaboration with the South African Medical 
Research Council; this was pilot tested 
during 2005 and 2006 with the contribution 
of several institutions in Africa including 
the National Institute of Medical Research 
in Nigeria, Makerere University in Uganda, 
the University of Khartoum in Sudan, and 
the Trypanosomiasis Research Centre and 
Institute of Primate Research in Kenya. 
The WHO Regional Offices for the Eastern 
Mediterranean and for Africa have been taking 
part in this initiative and have joined forces 
to disseminate the course. More than 200 
scientists from 13 institutions in 10 different 
countries have so far been trained with follow 
up, and 20 new trainers are now operational 
in more than 10 countries. Spontaneously 
in 2006, five institutions in four different 
countries started to integrate the course in 
their training curricula. 

Planning for Success: 
a country-owned training programme
To promote and ensure effective project 
management practice in research in developing 
countries, the Planning for Success initiative 
was established. It focuses on dissemination 
of the course, in countries and by the countries 
themselves, through the establishment of 
reference training centres. The latter will be 
selected from among academic and research 
institutions in the various regions; they will be 
responsible for integrating the course in their 
training curricula and for disseminating it to 
other institutions in the same region. They 
will play a major role in coordinating regional 
training efforts and ensuring sustainability of 
these good planning practices.  

A training manual and step-by-step 

guide were published in 2005 to 

support participants during the course 

and during their daily work once back 

home 

A comprehensive train-the-trainer 

programme has been developed to 

ensure the availability of local trainers
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Challenges and next steps
WHO and other funding agencies will play 
a time-limited and mainly catalytic role in 
facilitating the development of the reference 
training centres, coordinating the initial 
dissemination of the course, and establishing 
an effective training network. Sustainability, 
quality assurance and impact assessment are 
key challenges that will need to be addressed 
in the near future. The Planning for Success 
initiative is currently being coordinated 
through the Yale University (US)/WHO 
Collaborative Centre for Health Promotion, 
Policy and Research. Other agencies, such 
as the US Fogarty International Center, are 
also interested in this approach and it is 
anticipated that it will be broadly taken up 
by agencies as well as institutions, leading to 
further impact. 

CAPACITY BUILDING UPDATE

Whether TDR support is for individuals 
or institutions, for short-term or formal 
degree training, or for learning by doing, the 
foundation of its capacity building strategy is 
people. Research capacity strengthening (RCS) 
activities perfuse all areas of TDR research, 
hence many are mentioned elsewhere in this 
document. 

Responding to individual needs: 
training and re-training 
> Postgraduate research training: the core 

TDR/RCS strategy remains postgraduate 
research training grants (RTG) for disease 
endemic country (DEC) scientists. The aim 
is to develop a critical mass of trained 
scientists for identifying needs and 
developing solutions to public health 
problems caused by neglected infectious 
diseases. In 2005, 25 new trainees were 
selected, while 23 PhD and 8 MSc grantees 
completed their studies. In 2006, 15 new 
trainees were selected (all PhD) and an 
additional four applicants were awarded 
grants to attend an MSc programme in 
clinical epidemiology at the University 
of the Witwatersrand, South Africa; 15 
PhD and 7 MSc trainees were expected 
to complete their studies by the end of 
2006. 

 Of the 15 Master’s students who graduat-
ed during the biennium, eight completed 
their studies in malaria, two each in tuber-
culosis (TB) and human African trypano-
somiasis (HAT) and the remaining three in 
filariasis, onchocerciasis and leishmaniasis. 
Nine of the 15 completed degrees in 
epidemiology while three studied ento-
mology, two molecular biology, and one 
bioinformatics. Of the 38 PhD graduates, 
the majority (28) completed studies in 
malaria, three in TB, two in schisto -
somiasis and one each in dengue, 
filariasis, leprosy, leishmaniasis and HAT. 
Of interest, ten of the PhD graduates 
completed their studies in the social 
sciences (7) or health economics (3) – 
priority areas for TDR re search. Eighteen 
completed their studies in epidemio -
logy, three in mole cular bio logy, two in 
immunology, and  five in ento mology. 

 RTGs are not awarded in isolation and are 
implemented in coordination with other 
capacity building initiatives and TDR R&D 
priorities as well as relevance to the 
trainees’ countries. Grants are awarded on a 
competitive basis in the context of develop-
ing sustainable research groups working 
for the prevention, control and treatment 
of neglected infectious diseases.

> Returning home: Re-entry Grants enable 
young scientists to establish independent 
research agendas in their home institute 
after completing a postgraduate degree 
or postdoctoral training period abroad; 
the grant is a bridge between professional 
training and establishing an independent 
research career. In addition to the financial 
support the grant provides, it is often the 
applicant’s first attempt at competing for a 
competitive peer-reviewed grant. The issue 
facing TDR is that, while implementation 
research is a priority, laboratory-based 
projects have a significantly higher rate 
of success in funding. This phenomenon 
is irrespective of the development 
status of the home country. Due to high 
competitiveness of the Re-entry Grant, 
the projects are of high scientific quality, 
and have a high completion and success 
rate including strong publication record. 
During the biennium, 27 new re-entry 

The core TDR/RCS 
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grants were awarded for work on Chagas 
disease, malaria, leprosy, dengue and 
leishmaniasis in disciplines including 
epidemiology, molecular entomology, 
molecular biology and immunology. 

> On-site training: Career Development 
Fellowships (CDFs) in priority areas 
relevant to improved communicable 
diseases research in DECs were introduced 
in 2000. The objective is to develop, 
together with partner organizations, 
research professionals in DECs in priority 
areas, so interesting them to participate 
in TDR R&D activities and developing 
local resources that TDR can draw on in 
the future. During the CDF, an individual 
is trained in situ with relevant private/
public partners and develops specialized 
skills not readily taught in academic 
centres. To date, fellowships have been 
conducted with WHO Regional Offices, 
pharmaceutical and biotechnology 
companies, and other international not-
for-profit groups. On completion of the 
fellowship, the individual returns to his/
her home institute to add to the local 
capacity and become a valuable resource 
for TDR and their region.

 Fellowships taken up during the biennium 
were in partnership with GlaxoSmithKline, 
the Wellcome Trust, Serono Biotech, the 
Strategic Initiative for Developing Capacity 
in Ethical Review (SIDCER), Pfizer, four 
WHO Regional Offices (Regional Office for 
Africa [AFRO], the Eastern Mediterranean 
[EMRO], South-East Asia [SEARO], and 
the Western Pacific [WPRO]) and several 
units within TDR (ethics, vaccine trials 
management, dengue diagnostics). Part 
of the success is measured through the 
firm commitment of TDR R&D partners.

> Capacity in immunology: the WHO 
Immunology Research and Training 
Centre (WHO-IRTC), based in Lausanne, 
Switzerland, carries out an advanced 
training programme in immunology, 
vaccinology and biotechnology applied to 
infectious diseases. This programme has 
been integrated in TDR since 1995, and is 
made possible through financial support 
from the Swiss Agency for Development 

and Cooperation (SDC). The training 
programme has three components: 
– Advanced courses on immunology, 

vaccinology and biotechnology applied 
to infectious diseases. The major 
objective is to improve the knowledge 
and competence of physicians, scientists, 
and public health professionals from 
developing countries involved in 
activities related to the control of 
infectious diseases, which should 
allow them to establish and reinforce 
the human and technical resources 
required to apply immunology and 
biotechnology in the fight against the 
infectious diseases prevalent in their 
countries. Courses are held in both 
French and English. 

– A complementary programme of 
training and technical cooperation 
to allow continuation and follow-
up. The organization of ‘refresher’ 
courses in developing countries, with 
the help of the host institutions, is 
an important aspect of this initiative. 
Participants who attend these ongoing 
training programmes have attended 
previous courses and are involved with 
infectious diseases of priority in their 
area. The participants themselves, in 
close collaboration with the organizers, 
establish the course content (see box 
4.1 for an example). Funding support 
for the 2005–2006 complementary 
programme was provided by the Pasteur 
Institute, Paris, and the International 
Union of Immunological Societies (IUIS), 
in addition to SDC. 

– Courses on the surveillance of 
communicable diseases in collaboration 
with the Swiss Tropical Institute (STI), 
Basel. 

 In 2005 and 2006, four advanced courses 
(including one refresher course) were 
held (one in Niger, two in Switzerland, 
and one [refresher course – see box 4.1] 
in Bangladesh), as well as two courses on 
Surveillance of Communicable diseases, 
held in Switzerland. A specialized website 
was constructed for the use of all 
trainees. 
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> Capacity in bioinformatics and functional 
genomics: the aim is to develop expertise 
in DECs in bioinformatics, applied 
genomics and related molecular biology, 
and to exploit the genome data of the 
TDR pathogens to identify targets for 
interventions. Training centres have 
been set up in Latin America, Africa 
and Asia to build research capacity and 
training in bioinformatics and functional 
genomics technologies. Three centres, 
at the University of São Paulo (Brazil), 
South African National Bioinformatics 
Institute (SANBI, South Africa) and 
Mahidol University (Thailand), held two-
week training courses in bioinformatics, 
and plans were laid to initiate career 
development grants in bioinformatics and 
functional genomics in close collaboration 
with the training centres.

 In 2005, over 100 DEC scientists were 
trained in bioinformatics, and in 
2006, regional bioinformatics training 
programmes were held in Asia, Africa 
and Latin America. In 2006, a Call for 
Applications for career development 
grants in bioinformatics and applied 
genomics was issued; five competitive 
applications are currently under review for 
funding (see also page 64). 

> Capacity in the use of insect vector 
genome data: the objectives are to develop 
expertise in DECs in bioinformatics and 
applied genomics for vector control, and, 

using insect vector genomics data, to 
identify targets for interventions and 
tools. Two training centres were funded 
during the biennium, in Mali (the Malaria 
Research and Training Centre, Faculty of 
Medicine, University of Mali, Bamako) 
and Thailand (the Centre for Vectors and 
Vector-borne Diseases and the Centre for 
Bioinformatics and Applied Genomics, at 
the Faculty of Science, Mahidol University, 
Bangkok). In both 2005 and 2006, these 
two centres each conducted two-week 
workshops in bioinformatics and applied 
genomics of insect disease vectors; in 
2006 alone, 40 scientists were trained. 
In 2006, a Call for Applications for Career 
Development Grants in bioinformatics and 
applied genomics was issued, but none of 
the applications met the requirements, 
indicating the critical shortage of 
scientists in the field. Also in 2006, a call 
for applications for a Latin American centre 
was announced and selection is currently 
in process for funding in 2007 (see also 
page 64 ). 

 Improving the scientific and ethical 
aspects of research 

> Planning practice: see pages 77-79.  

>    Good Laboratory Practice: TDR has 
supported training in Good Laboratory 
Practice (GLP) for the last few years.6 The 
aim is to introduce scientists in DECs 
to the concept of GLP and to prepare 
them to conduct studies to international 

BOX 4.1    WHO-IRTC refresher course: example from Bangladesh, 2006

> The major public health problems focused on during the course, selected in 
consultation with professionals from Bangladesh, included Salmonella, Shigella, 
enterotoxigenic Escherichia coli, cholera, rotaviruses. 

> One day was devoted to HIV and other diseases e.g. filariasis.

> One day was devoted to visceral leishmaniasis elimination. 

> Other activities included an e-learning session, presentation of a potential distance 
learning course, analysis of the development of cholera vaccine using an annotation-
based learning approach, and a lecture by the French Ambassador for Infectious 
Diseases on the pathophysiology of HIV infection. 6  www.who.int/tdr/topics/rcs/glp_

default.htm

Participants at the bioinformatics 

course in Mali, 2006 

[WHO/TDR/Doumbia]
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standards, so leading to acceptance of data 
by regulatory authorities. GLP workshops 
and training sessions are regular features 
of TDR activities, and up till now over 1000 
people in 11 DECs (Benin, Brazil, Colombia, 
Congo, Ghana, India, Kenya, Nigeria, South 
Africa, Tanzania, Thailand) have been 
trained in the principles of GLP. Initially the 
training was focused on a number of R&D 
institutes in Africa, Asia and Latin America; 
later, the train-the-trainer concept was 
adopted to ensure greater impact on the 
number of researchers; and in 2006, a 
network of GLP trainers was established. 
The structure of the network is that of a 
non-profit organization with groups active 
on the three disease endemic continents. 
Among other things, the Network activities 
include regional training, with continuing 
review and improvement of training 
materials; support for GLP implementation 
in DEC laboratories by providing a forum 
for advice and help in the preparation of 
documents; encouragement for national 
regulatory authorities to adopt GLP and 
set up monitoring bodies; and developing 
a website for training and advice. 

>  Pre-clinical testing: the area of pre-
clinical/non-clinical testing is more 
specific than GLP, being focused on only 
one area of the product development 
pipeline. A three-day training workshop 
on non-clinical safety testing (NCT) was 
developed by TDR in 2004; it outlines 
the basic requirements and provides an 

overview of the design of toxicity testing 
programmes and strategies. The intention 
is to enable scientists to understand the 
formal and scientific requirements of 
drug regulatory authorities world-wide. 
Four of these introductory courses have 
been conducted to date, in Africa, Asia and 
Latin America. It is planned to continue 
the introductory courses to increase the 
critical mass of scientists with the basic 
concepts of NCT. 

>   Quality practices in research: a handbook 
on quality practices in basic biomedical 
research (QPBR)7 was published during the 
biennium. The practices described concern 
the way research work is managed (but 
do not address the scientific content). 
For example, they cover ethical issues, 
biosafety, recording, reporting, reviewing, 
archiving and publishing results in the 
public domain. QBPR is a quality system 
that is easily institutionalized at very little 
expense and is non regulatory, in contrast 
to the already existing regulatory practices 
(Good Clinical Practice [GCP], GLP, Good 
Manufacturing Practice [GMP]). 

>  Good Clinical Practice: TDR sponsors and 
promotes clinical trials of drugs and 
vaccines expected to be registered for use 
in DECs, and the quality of these trials has 
to be maintained. Clinical monitoring is an 
integral part of GCP and monitoring visits 
are conducted prior to and periodically 
throughout a study; clinical monitors 
ensure that the rights and safety of 
participants recruited into the trials are 
protected and that the data obtained 
are credible. To maintain the supply and 
quality of its clinical monitors, TDR provides 
them with continuing education on GCP 
and ethics; a clinical monitors’ website 
is established8 for rapid communication 
and transfer of monitoring reports, and 
minimum criteria for GCP certification of 
investigators and monitors are being set 
up. Fifteen new clinical monitors were 
recruited and trained in 2005. Courses 
held included the annual GCP refresher 
course for monitors, a GCP workshop for 
potential monitors, and two general GCP 
workshops for investigators (in Tanzania 
and Bangkok). 

Members of the TDR network of GLP 

trainers, Rio de Janeiro, 2006 

[WHO/TDR/Zalis]

7  Handbook: Quality practices 

in basic biomedical research. 

Geneva, WHO/TDR, 2006 

(ISBN 92 4 159445 4).

8 www.tdrmonitors.org/

Special Programme for Research & Training
in Tropical Diseases (TDR) sponsored by
U N I C E F / U N D P / W o r l d B a n k / W H O
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>  Ethical review: TDR helped to set up 
the Strategic Initiative for Developing 
Capacity in Ethical Review (SIDCER)9 as a 
way to ensuring protection of the rights, 
safety and well-being of human subjects 
participating in health research. Under 
the SIDCER regional forums – FERCAP 
of Asia and the Western Pacific, FECCIS 
of the former Russian states, FLACEIS of 
Latin America, PABIN of Africa, and FOCUS 
of North America – appropriate and 
competent ethics committees are being 
established in countries where research 
is carried out. In 2006, SIDCER established 
standards for ethics committees, under 
which ten ethics committees in FERCAP 
have so far been recognized. A list of 
competent surveyors for evaluating ethics 
committees is being compiled; at least 
five competent surveyors are needed in 
each region and most of these are now 
identified. 

 Through SIDCER and the regional forums, 
national ethics committees are being 
established/strengthened in countries 
where research is being carried out, 
and sufficient surveyors to evaluate the 
competency of the ethics committees, 
and sufficient trainers to provide training 
in human subject protection, writing of 
standard operating procedures (SOPs), 
and surveying of committees, are being 
identified in each region. Anticipated 
for 2007 are the establishment of ethics 
forums at country level in Asia, the 
Western Pacific and Africa; identification 
of at least ten trainers in bioethics in Asia 
and the Western Pacific, Africa, and the 
former Russian states; and establishment 
of at least 15 ethics committees in Asia 
and the Western Pacific, 10 in Africa, and 
2 in Latin America. 

 The teaching of research ethics to research 
students is the focus of a collaboration 
between TDR and University of Brasilia 
initiated in mid-2005. A meeting in 2006, 
held under the auspices of the Uni versity 
of Brasilia and FLACEIS, with sup port from 
TDR, the Pan American Health Organization 
(PAHO), and the Brazilian Secretary of 
Science and Technology of the Ministry of 
Health, was attended by research advisers 

and graduate students of ten postgraduate 
programmes in health sciences and 
tropical medicine and by research ethics 
committees of relevant public univer sities 
and university hospitals in central and 
western Brazil. Col laborations such as 
this, between TDR, universities and their 
research ethics committees, are expected 
to strengthen research ethics practices in 
the Americas, and to improve guidance on 
research ethics and regulation for national 
authorities, academic institutions and 
ethics committees. 

> Data safety and monitoring: guidelines for 
establishing data safety and monitoring 
boards (DSMBs) were published in 
2005.10 Describing the constitution, role, 
responsibilities, and operating framework 
for DSMBs, the guidelines are intended 
to complement existing regulations and 
practices and to help DSMB members, 
sponsors, investigators, members of ethics 
committees, regulatory authorities, and 
research participants understand the role 
and function of DSMBs. 

> Data management: in sponsoring and pro-
moting appropriate standards of clinical 
trials, TDR must provide guidance for data 
management systems, procedures and val-
idation in order to ensure that data are 
processed correctly and can be used confi-
dently for making recommendations and 
decisions in product development. Data 
management covers the collection of data 
at clinical trial sites and the quality control 
of those data at statistical or coordinating 
centres.11 The aim is to establish a global 
clinical data management network of  several 
centres in SEARO, WPRO, AFRO, and PAHO. 

 In 2005, data management centres were 
established in China, Japan, India, Colombia, 
Ethiopia and Bangladesh. In 2006, mini-
mal quality criteria for use in the data 
management centres were established, 
and biostatistics training courses started 
to be set up in India and China. Anticipated 
for 2007 are implementation of a quality 
assurance system for data management 
centres in Thailand, India and China, and 
establishment of a list of competent 
centres that comply with set criteria.    

9  www.sidcer.org/

10 Operational guidelines 

for the establishment and 

functioning of data and safety 

monitoring boards. WHO/

TDR, Geneva, 2005 (TDR/

GEN/Guidelines/05.1)

11  www.cdm-tdr.org/index.php
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> Writing and editing practice: see pages 76-77.

Responding to regional needs
> Multilateral Initiative on Malaria: TDR 

promotes capacity strengthening in 
malaria R&D in Africa through the 
Multilateral Initiative on Malaria in Africa 
(MIM), an international partnership in 
scientific research against malaria, for 
which TDR set up a task force – the MIM/
TDR Research Capacity Strengthening 
Task Force – in 1997. The aim of this 
task force is to develop core groups of 
African investigators and laboratories in 
relevant research areas, provide training, 
and develop relevant research questions. 
The task force is funded by a number of 
organizations and coordinated by TDR. 

 As of now, 64 research projects involving 
51 principal investigators and 36 research 
institutions located in 17 African countries 
have been supported by TDR since 1998, 
including 12 new projects funded in 2005. 
These latest grants cover a diversity of 
projects such as identifying and reaching 
with effective treatment the sections of 
population most vulnerable to malaria, 
the impact of washing practices on the 
efficacy of insecticide-treated nets, trials 
of artesunate-based combination therapy 
as intermittent presumptive treatment, 
changes in biomarkers of severe disease, 
involvement of the innate immune 
response in host defence, development of 

an animal model for malaria in pregnancy, 
cost-effectiveness and willingness to 
pay for diagnostics, genetic structure of 
populations of vectors, ecological genetics 
of vectors, effectiveness of artesunate 
combinations for the treatment of 
uncomplicated malaria. A further Call for 
Applications was issued in June 2006, and 
59 letters of intent were received from 14 
African countries, of which 19 were short 
listed for development into full proposals. 
Final proposals will be reviewed during 
the 10th meeting of the Task Force (March 
2007) at the WHO Regional Office for 
Africa in Brazzaville, Congo. 

 A total of 3 postdoctoral fellows, 63 PhD 
and 89 MSc students have been trained 
within the context of MIM/TDR grants. The 
generation of scientists trained through the 
first MIM grants awarded in 1998–2001 
are now emerging as principal investiga-
tors and established scientists in their own 
right, with continuity and mentorship in a 
few of the research groups. While research 
infrastructure and enabling environments 
remain a challenge in some institutions 
receiving support, collaborations and part-
nerships have resulted in productive syn-
ergies. A special edition of Acta Tropica,12 
featuring the results of MIM/TDR funded 
research, was published in 2005.  

 During 2005 and 2006, workshops con-
ducted under the MIM/TDR banner fo-

TDR-supported scientists 

participate in the MIM 

investigators meeting, 

African Union, Addis Ababa, 

Ethiopia, March 2005

 [WHO/TDR/Ogundahunsi] 

12  Acta Tropica, 95(3), 

September 2005, 

features papers by 

MIM/TDR-funded 

researchers. 
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cused on ethics, research methodology, 
good practices in implementation and bio-
medical research, data management, and 
project planning and evaluation. These 
workshops were introduced for potential 
grantees during the selection process. 

 Regarding the development of capacity 
to produce high-quality data on malaria 
burden and risk, a multicountry project 
funded across several countries in Africa 
through the MIM/TDR task force was 
completed late 2006. At the time of 
writing, the four-year data on morbidity 
and mortality trends are being analysed.  

> Small Grants Scheme: in support of   con trol-
related country-relevant research and post-
graduate programmes, a Small Grants pro-
gramme is now established with four WHO 
regional offices. The programme in the 
WHO Eastern Mediterranean Region has 
been in operation since 1992 and has ex-
panded to cover a range of infectious dis-
eases programmes; this office (the WHO 
Regional Office for the Eastern Mediter-
ranean [EMRO]) has recently published its 
third Results Portfolio,13 containing sum-
mary results of 25 TB-related operations 
research studies carried out in the Region.   

 Approximately 40 grants are awarded 
each year through EMRO and 40 through 
the WHO Regional Office for the Americas 
(AMRO). During the biennium under re-
view, new partnerships were established 
with the WHO regional offices in South-
East Asia (SEARO) and the Western Pacific 
(WPRO); each currently awards approxi-
mately ten grants a year. 

 These partnerships are jointly funded 
small grants schemes. An annual Call for 
Applications is widely disseminated in the 
participating regions and applications are 
judged by a regional steering committee 
comprised of external scientists and repre-
sentation from TDR; applications are peer-
reviewed on the basis of scientific merit, 
relevance to country priorities, and implica-
tions for communicable diseases control. 

> Capacity in tuberculosis research: the aim 
is to build capacity for proof-of-principle 

research, specifically for evaluating four-
drug fixed-dose combinations (4FDCs) 
used in TB control. A multicentre clinical 
trial on the evaluation of 4FDCs in TB 
control is planned. One site is at the 
Armauer Hansen Research Institute, 
Addis Ababa, Ethiopia, and the other 
at the Miles4 hospital, German Relief 
Association, Enugu, Nigeria. A workshop 
on GCP was held at the All Africa Leprosy 
Rehabilitation and Training Centre, Addis 
Ababa, Ethiopia, in 2006, when protocols, 
case report forms, informed consent forms, 
and SOPs were reviewed and revised. Plans 
were set to initiate the trials once the 
drugs are allocated and delivered to the 
sites. 4FDCs and loose drugs for the trial 
were donated by Lupin Pharmaceuticals 
Ltd. 

> Capacity in health social sciences 
research in malaria: the objective is to 
develop health social sciences (HSS) 
research capacity in implementation 
research for malaria control, to develop 
postgraduate training in HSS for 
conducting implementation research 
(IR), and to develop new interventions for 
improving malaria management. During 
the biennium, a postgraduate programme 
in HSS for IR was developed at two centres 
in Africa, in Ghana (in a collaboration 
between the Ghana health research unit 
and the School of public Health, University 
of Ghana) and Nairobi, Kenya (Institute 
of African Studies, University of Nairobi). 
These two nodal centres (in Ghana and 
Nairobi) conducted ten-week courses 
in HSS for IR for participants from all of 
Africa in 2005, and plans, a framework and 
curricula were developed in 2006. The host 
country institutions are now reviewing the 
MSc programmes for adoption into their 
postgraduate training programmes. A 
consultant group on health social sciences 
was commissioned to help assess the 
need and mechanism for building capacity 
on HSS for IR to help the two countries 
develop centres of excellence on research 
and higher degree training programmes 
starting at the level of MSc. 

> Capacity in natural products research: the 
aim of this line of capacity building is to 

13 World Health Organization, 

Regional Office for the Eastern 

Mediterranean. Operational 

research in tropical and other 

communicable diseases. Final 

Report summaries, implemented 

during 2004-2006. Results 

portfolio 3, Small Grants Scheme 

(WHO-EM/TDR/110/E).  
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enhance the participation of DECs in the 
screening of natural products for new 
drugs, particularly for malaria control. 
Two projects were funded during the 
biennium, one in Kenya at the Medical 
Research Institute (KEMRI), Nairobi, and 
the other in Nigeria, a joint collaboration 
between the Malaria Research Centre, 
University of Ibadan, and the National 
Institute for Pharmaceutical Research 
and Development (NIPRD), Abuja. During 
the biennium, scientists in both projects 
conducted research on discovery of new 
antimalarial lead compounds while 
building centres of excellence for in vitro 
and in vivo screening of candidate plant 
extracts and compounds, and created 
national and international networks. The 
KEMRI centre screened marine extracts for 
Tanzanian scientists and trained regional 
scientists in in-vitro screening. The Kenyan 
centre is undergoing validation by TDR 
to function as a national and regional 
screening centre for antimalarial extracts 
and compounds. It is anticipated that 
at least one compound class worthy 
of consideration as the basis of a lead 
optimization programme will be identified 
by 2009. 

> Regional networks: these are intended 
to develop training capacity to address 
relevant research and training gaps. 
Partners at different levels in both public 
and private sectors are engaged to identify 
needs, leverage resources, and take on 
joint projects to address joint priorities. 

 Ongoing are Master’s level epidemiology 
programmes, developed with TDR support, 
in Uganda, South Africa and Benin, and 
health economics programmes in South 
Africa and Thailand. CD-based (and 
eventual online) learning material is under 
development: the epidemiology research 
methods package is being updated while 
learning materials on project planning 
for research are being put together. 
Distance learning degree programmes 
are being explored, initially a Master’s 
level epidemiology programme at the 
University of Witwatersrand; it is hoped 
this programme will be implemented in 
the next biennium. 

 Regional networks in which TDR is involved 
and that provide a long-term solution 
to training and partnership in the South 
include: 
– the Regional Network for Research, Sur-

veillance and Control of Asian Schisto-
somiasis, a multicountry partnership 
that has helped spread the use of tools 
such as remote sensing and geographic 
information systems for schistosomia-
sis control. During the biennium, links 
were maintained with this Asian net-
work, and a meeting supported by TDR. 
For Africa, the African Schistosomiasis 
Research Network (ASRN) was estab-
lished during the biennium, with help 
from TDR and the Schistosomiasis Con-
trol Initiative (SCI), the Schistosomiasis 
Research Programme (SRP), and the DBL 
Institute for Research and Development 
(Denmark).  

– the Human African Trypanosomiasis 
Consortium, developed by TDR in 2006, 
with the Trypanosomiasis Research Cen-
tre (TDR) in Kenya as focal institute. The 
aim is to develop a research training 
network on African trypanosomiasis. 
In 2006, a first introductory course was 
conducted with 30 participants from 13 
African countries. Further development 
and refinement of the course content, 
and consolidation of the network, will 
take place during 2007. The network 
will participate in setting priorities for 
research.  

> Institutional strengthening: Institutional 
Strengthening Grants, managed by the 
TDR Research Strengthening Group, 
are intended to provide long-term 
support to institutions or research group 
development programmes. The objectives 
are to develop leadership, infrastructure 
and research environment, to improve 
training opportunities, scientific expertise, 
information and communication, and 
to foster opportunities for scientific 
collaboration. 

 The core strategy is to build a critical mass 
of stable and active research institutions/
groups in DECs with adequate human 
resources working in a conducive research 
environment and addressing country-
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specific research agendas. The target of 
this strategy is least developed countries 
(LDC) or countries with least developed 
research capacity in truly neglected 
diseases. During the biennium, grants 
to develop R&D capacity in LDCs were 
awarded to:
– the Trypanosomiasis Research Centre, 

Kenya Agricultural Research Institute, 
Kenya, for capacity strengthening for 
trypanosomiasis research and control. 

– the University of Khartoum, Sudan, for 
work on the transmission of visceral 
leishmaniasis in eastern Sudan.  

– the Institut de Recherche en Sciences de 
la Santé, Burkina Faso, to improve the 
indirect haemagglutination assay as 
a sustainable tool for schistosomiasis 
 diagnosis and control. 

– Jimma University, Ethiopia, for work 
on malaria incidence and transmission 
among children near a hydroelectric 
dam (a baseline study for the malaria 
control programme). 

– the Centre de Support en Santé Inter-
nationale de l’Institut Tropical Suisse 
au Tchad, Chad, for work on prevalance 
of and risk factors for tuberculosis in 
 nomadic camel drivers.  

– the National Institute for Medical 
 Research, Tabora Research Centre, 
 Tanzania, for work on the drug sensi-
tivity of T. b. rhodesiense isolates and 
the role of domestic animals in the 
epidemio logy of human African trypano-
somiasis in Tanzania. 

 Ongoing grants from previous years in-
cluded five in Africa, four in Asia, two in 
Latin America and one in the Middle East, 
covering research on Chagas disease, 
dengue, malaria, schistosomiasis, tuber-
culosis and natural products.  

  

Institutional strenghtening: 

microscopists in Burkina Faso 

[WHO/TDR/Craggs]

Time management is an essential 

part of project planning

 [WHO/TDR/Craggs]
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Generation of research priorities

Generation of research data

Dissemination of research knowledgeTranslation of research knowledge into use

Top left and clockwise: [WHO/TDR/Guth], [WHO/TDR/Craggs], [WHO/TDR/Guth], [WHO/TDR/Guth]
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TDR knowledge management activities encompass different aspects 

of the knowledge cycle. While knowledge is produced through research 

(as described in chapters 1–4), what research to support (generation of 

research priorities and needs), dissemination of the knowledge produced, 

and its translation into use, into policy and practice, are also essential 

components of the knowledge cycle.  
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INTRODUCTION

TDR is a knowledge-based organization, so 
knowledge and its management are important 
aspects of the Programme’s activities. Research 
generates knowledge, and the challenge is 
to make this knowledge accessible, and to 
channel it into appropriate use. 

Research is not an end in itself, but is part 
of the knowledge cycle. The initial stage in 
this cycle is to recognize what knowledge is 
needed – to generate priorities and needs for 
research. In the last few years, TDR has held 
one scientific working group meeting on each 
of the ten diseases in its portfolio in order 
to generate research needs and priorities in 
terms of control of the diseases. Below we 
take a focused view of the research needs and 
priorities generated in 2005 and 2006. 

Generation of knowledge forms the bulk of 
TDR activities – this knowledge is generated 
through the research described in chapters 1–
4 of this publication. But generated knowledge 
has to be disseminated and made accessible, 
and below we look briefly at the knowledge 
produced as a result of TDR support and at its 
dissemination via various types of publication 
including peer-reviewed articles in research 
journals. Also we look at the knowledge 
platform being developed by TDR for general 
dissemination of global tropical diseases 
knowledge and awareness creation. For 
advocacy and other communication activities, 
see page 104.

Another stage in the knowledge cycle is 
knowledge translation and utilization. TDR is 
very much geared to the global movement 
towards free availability of information and 
evidence-based medicine and public health, 
and towards translation of results into policy, 
strategy and practice. To illustrate knowledge 
translation in action, the reader can look at 
some of the research activities described in 
earlier chapters, such as the work on dengue, 
where TDR is working with control programmes 
and other partners to generate the evidence 
needed to improve case management (see 
pages 38-39) and vector control (see pages 
46-49), or the work on home management of 
malaria (pages 22-26). 

GENERATING RESEARCH PRIORITIES 

During the biennium, five scientific working 
group (SWG) meetings were held. These 
meetings were each attended by 30 to 60 of 
the best scientists from research institutions, 
academia, ministries of health, control 
programmes, and NGOs, including many from 
disease endemic countries, so the reports 
provide up-to-date reviews of the present 
situations and actual control needs, with 
recommendations for the overall strategic and 
scientific directions of research, capacity and 
partnership building, so helping to set global 
research agendas. The priorities for research 
recommended during 2005 and 2006 are 
summarized below. 

The Scientifi c Working Group on Chagas’ 
Disease met in Buenos Aires, April 2005. The 
following research priorities were proposed: 

> Research to address the real size and 
distribution of Chagas disease and its 
burden (including in North America and 
Europe).

> Research to achieve sustainability of 
control strategies focused on vectors that 
live in the vicinity of the home, and to 
address the challenges specifically posed 
by such vectors through: 
– new tools and implementation of 

surveillance 
– entomological information to charac-

terize the vectors 
– new interventions to control the vectors 
– research on the social and economic 

concomitants
– health systems research. 

> Entomological research to guide the 
implementation of vector control 
strategies in the Andean, Central American 
and Amazonas regions.

> Improved tools for diagnosis, prognosis 
and treatment of infection and disease:
– research on pathogenesis (type of 

parasite vs. disease manifestations)
– new diagnostics
– new drugs 
– new paradigms for chronic disease 

treatment.

The reports provide 

up-to-date reviews 

of the present situa-

tions and actual 

control needs, with 

recommendations for 

the overall strategic 

and scientifi c 

directions of research, 

capacity and partner-

ship building
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> Evidence for policy to guide patient 
treatment strategies.

The Scientifi c Working Group on Lymphatic 
Filariasis met in Geneva, May 2005.1 This 
SWG was specifically convened by WHO/TDR 
to review the current state of knowledge 
regarding the Global Programme to 
Eliminate Lymphatic Filariasis (GPELF) and 
to recommend research priorities that could 
best address the questions facing this global 
programme. The SWG was able to capitalize 
on recent meetings at which LF research 
had been reviewed in detail, and endorsed a 
number of the recommendations of a 2004 
meeting.2 So the research agenda defined by 
the SWG is focused on the effect of mass drug 
administration (MDA) on transmission of 
lymphatic filariasis, and on the morbidity and 
disability associated with lymphatic filariasis.

The overarching priority research needs 
defined by the SWG were to:

> Develop the evidence base and tools for 
stopping MDA for major vector/parasite 
complexes.

> Improve implementation of MDA in 
urban settings and where opportunities 
exist for integration.

> Undertake fundamental socio-
behavioural research on reasons for 
compliance and noncompliance, and 
studies on how to augment compliance.

> Establish the evidence base for 
implementing and scaling up disability 
prevention programmes.

The Scientifi c Working Group on Schisto-
somiasis met in Geneva, November 2005.3 
Against a background of the need to better 
define the impact of schistosomiasis, 
discussions focused on the fact that the 
disability-adjusted life year (DALY) index, 
which is generally used as a yardstick when 
comparing the relative importance of diseases, 
does not accurately account for the full range 
of morbidities caused by schistosomiasis 
as it leaves out less well recognized (subtle) 
pathology such as anaemia, delayed growth 
and development, cognitive impairment, and 

sexual dysfunction. Research priorities were 
presented in nine streams:

> Disease burden and assessment of 
morbidity (including revising the DALY 
index for schistosomiasis)

> Ecology, transmission and monitoring 
(including developing methods for 
detecting early-stage infection in snails in 
low-endemic and pre-elimination foci)

> Diagnostics (including defining ultrasound 
findings using computerized tomography, 
magnetic resonance imaging, and tissue 
harmonic imaging)

> Chemotherapy 

> Immunology and genomics (including 
defining the mechanisms of human 
resistance and the impact of 
immunoregulation, and developing 
immunological markers for morbidity and 
resistance to infection and relating these 
to genetic findings)

> Vaccine development 

> Social issues (including assessing the 
social and economic impact of the disease 
on individuals, households, communities 
and societies)

> Post-transmission (continuing the 
surveys and maintaining the benefits 
achieved after schistosomiasis has been 
eliminated)

> Capacity building (including support for 
cross-border training, capacity building 
and collaboration, and for training in the 
use of geographical information systems 
[GIS] in particular to produce predictive 
models for schistosomiasis). 

The Scientifi c Working Group on Tuberculosis 
met in Geneva, October 2005.4 A decade of 
intensified control has reduced the global 
incidence of tuberculosis (TB) except in 
Africa, where it continues to rise, driven by 
the HIV pandemic and poverty. Led by the 
Stop TB Partnership, the global community 
of TB public health officials, clinicians and 

1  Scientific Working Group report 

on lymphatic filariasis. Geneva, 

Switzerland, 2005 (TDR/SWG/05)

2  Towards a strategic plan for 

research to support the global 

program to eliminate lymphatic 

filariasis. American Journal of 

Tropical Medicine and Hygiene, 

2004, 71:Suppl.

3  Scientific Working Group report 

on schistosomiasis. Geneva, 

Switzerland, 2005 (TDR/SWG/07)

4  Scientific Working Group report on 

tuberculosis. Geneva, Switzerland, 

2005 (TDR/SWG/06) 
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researchers is poised to achieve the Millennium 
Development Goal for tuberculosis: to halt 
and begin to reverse the incidence of TB by 
2015. Research is seen as a core component 
of the global StopTB plan. Seven priority areas 
for research were highlighted by the Scientific 
Working Group (SWG), including areas of 
relevance to TDR’s work on the topic of TB/HIV 
co-infection: 

> Case detection and access to care (e.g. 
designing interventions for people living 
with HIV to mobilize them to contribute 
to TB education, screening, and adherence 
to TB and TB–HIV therapy)

> Diagnosis (new, simple tests are needed, 
but special challenges are presented by 
the diagnosis of TB in patients co-infected 
with HIV)

> Treatment (new and simple regimens 
are needed, including identifying and 
developing drugs that can be safely co-
administered with antiretroviral drugs in 
patients with TB/HIV co-infection)

> Vaccines 

> Research capacity strengthening (with 
a focus on enhancing immunology 
laboratories, clinical trial sites, and TB 
databases, and integrating the overall 
research effort within national TB control 
programmes)

> Regulatory process (e.g. promoting 
mechanisms for fast-track approval of 
investigational new drug applications)

> Health systems and services optimization 
(in settings with high HIV/AIDS and 
TB, priorities are to develop a feasible 
mechanism for HIV/AIDS and TB 
programmes to collaborate at policy level, 
and to integrate activities at point-of-care 
facilities).  

The Scientifi c Working Group on Dengue met 
in Geneva, October 2006,5 to consider research 
in progress and research needed to reverse 
the epidemiological trend and geographical 
expansion of dengue (see fig. 5.1). While we 
do have strategies, tools and guidelines which 

can help to dramatically reduce dengue case 
fatality rates and virus transmission, their 
weak implementation, as well as an inability 
to respond effectively to conditioning factors 
outside the health sector, is causing concern. 
Research priorities in four streams were 
agreed upon:  

> Research related to reducing disease 
severity and case fatality through 
improved case management (including 
development of better diagnostics and 
evidence-based criteria for standardizing 
treatment procedures, and identification 
of warning signs for severe disease).

> Research related to transmission control 
through improved vector management 
(including further development and 
evaluation of promising vector control 
tools and approaches, and analysis of 
the cost-effectiveness of participatory 
interventions and partnership models).  

> Research related to primary prevention 
through vaccines, and to secondary 
prevention through drugs (including better 
characterization of immune responses 
in natural infections, identification of 
correlates of protective immunity as 
endpoint measures in vaccine trials, and 
testing of new vaccine candidates and 
adjuvants). 

> Research related to improving public 
health response at national and 
international levels through health policy 
research (including research on the burden 
caused by dengue disease to societies and 
families, and extension of health policy 
research to less studied regions such as 
Africa, where dengue is a particularly 
neglected disease).

Immediately following the SWG meeting, and 
building on the close interaction achieved 
between the scientists and public health 
practitioners present, a further meeting was 
held. This meeting was organized by WHO 
specifically to discuss updating of the global 
dengue guidelines. 

5  Scientific Working Group report on 

dengue. Geneva, Switzerland, 2007 

(TDR/SWG/08) 
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KNOWLEDGE UPDATE 

Publications 
Peer-reviewed publications
Over the years and using a variety of grants 
(see chapter 4), TDR has supported indivi-
dual career development and institution 
strengthening activities involving more than 
400 research groups in about 80 disease-
endemic countries (DECs). One indicator of 
this support, albeit imperfect, is the number 
of articles published in scientific journals 
which acknowledge support from TDR.  

Two indicators have been used to measure the 
impact of TDR research funding and capacity 
strengthening: 
–  the total number of peer-reviewed TDR-

funded research articles indexed by 
Medline and ISI Web of Science, and/or 
retrieved from search engines such as 
Google Scholar and gateways such as 
African Journals Online (AJOL 6). 

–  the number of articles with first author 
from a developing country. 

In 2005 and 2006, some 428 scientific papers 
and articles acknowledging TDR support 
were published in peer reviewed biomedical 
journals. For 245 of these, the first author was 
affiliated to a university or research institute 
in a developing country. On the whole, 
the number of authors writing from DEC 
institutions has increased over the duration of 
the 2000–2005 TDR strategy (see table 5.1). 

Since one of the prime missions of TDR is to 
strengthen research capabilities in developing 

countries, looking at where the first authors 
of research articles are based gives a good 
indication of the capacity of a country to 
conduct its own research and share it with 
the scientific community at large. Brazil, India, 
Nigeria and Kenya are the greatest providers 
of first authors from DECs among articles 
acknowledging TDR support. Each of these 
countries has active research institutions 
to which TDR capacity building efforts have 
contributed over the years. 

Interestingly, more and more scientists are 
choosing to publish in open access journals 
of the BioMed Central and Public Library of 
Science (PLoS) groups. These journals were 
born of the open access movement which aims 
to make peer-reviewed scientific and scholarly 
literature feely available on the internet. A 
publishing fee is borne by authors but this 
is waived in the case of developing country 
authors. Many public research funding bodies 
are now requesting their grant recipients to 
publish in open access journals or to deposit 

6  http://www.ajol.info

FIGURE 5.1  

Average number 
of dengue fever/dengue 
haemorrhagic fever cases 
reported to WHO and of 
countries reporting 
dengue

TABLE 5.1  
Percentage DEC authors 
(cf. non-DEC authors) of 
peer-reviewed TDR-supported 
research papers, year-wise
  
2000–2002       ¦     46.8%
2003–2004       ¦     49.7%
2005–2006       ¦     57.9% 
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their published articles in an open access 
repository such as PubMed Central. 

What do TDR scientists publish? The majority 
of papers are on malaria, roughly concurring 
with the percentage of funds TDR spends on 
malaria research – over the last five years, 
508 of 1250 articles have concerned malaria. 
Figure 5.2 indicates the changing trends that 
have taken place in disease topics of peer-re-
viewed publications since the beginning of 
the last TDR five-year strategy and the current 
biennium. Publications on tuberculosis, den-
gue and sexually transmitted diseases have 
increased in proportion to earlier funding.  

TDR publications (see box 5.1)

Knowledge platform for tropical 
diseases research 
A tropical diseases research knowledge 
platform is being developed as a collaborative 
web-based service provided by TDR for 
researchers working on tropical diseases, 

especially those in developing countries who 
have limited access to research information. 
The basic philosophy is to cover the tropical 
disease areas broadly by facilitating access 
to a range of topical information responding 
to the needs of researchers and public health 
professionals active within countries where 
the diseases are endemic. The building of the 
website is under way and the launching of 
the knowledge platform (KP) will take place in 
June 2007.

The hosting and management of the TDR 
KP will be outsourced to BIREME, the Latin 
American and Caribbean Center on Health 
Sciences Information, in Sao Paulo, Brazil. An 
editorial team consisting of a project manager, 
one or two science journalists, and several 
postgraduate students and librarians, will 
manage the site under the supervision of TDR 
and an editorial board. The TDR KP will work 
in synergy with the Global Health Library,7 an 
initiative launched by WHO headquarters and 
regional offices.

FIGURE 5.2 The changing trends in disease focus of peer-reviewed articles 
acknowledging TDR support: 2001-2002 and 2005-2006

Series 1: 2001-2002; 

series 2: 2005-2006; 1  malaria; 2  leishmaniasis; 3  Chagas disease; 4  schistosomiasis; 

5  human African trypanosomiasis; 6  tuberculosis; 7  onchocerciasis; 8  lymphatic filariaisis; 9  dengue; 

10  leprosy; 11  sexually transmitted infections.

7  www.who.int/ghl/en/
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Several types of information will be provided: 
news, research articles (through collaboration 
with the Health InterNetwork Access to 
Research Initiative [HINARI]), review articles 
(commissioned by the editorial team for the 
KP), virtual journals, reports (grey literature), 
teaching/e-learning resources, databases, 
grant information, discussion forums. 

More than just a ‘one-stop shop’ for those 
researchers who find current access to 
scientific information both challenging and 
time-consuming, the knowledge platform will 
be a virtual space where they can comment 
and exchange views on the research conducted 
in their countries or more globally. 
 
The business model of the KP can be 
summarized as follows:

>  Leveraging of existing articles and 
resources that are already online (PubMed, 
AJOL, etc); links to individual articles and 
resources will be identified, collected, 
and categorized using a quality review 
process.

>  Increasing the accessibility of full-text 
articles (mainly through HINARI and 
special agreements with publishers).

>  Delivery of information to users in a 
meaningful way: the KP will present 
content in a way that has been sorted and 
consolidated by disease type and topic.

>  Demonstrating unique value to users by 
providing the means to share the research 
being conducted in developing countries, 
particularly among those working in these 
countries, and by collecting feedback to 
set new research priorities. 

BOX 5.1   TDR: technical information and guidelines, 2005–2006

Research priorities 
> Scientific Working Group report on dengue
> Scientific Working Group report on schistosomiasis
> Scientific Working Group report on tuberculosis
> Scientific Working Group report on lymphatic filariasis

Diagnostics 
> The use of rapid syphilis tests
> Diagnostics for tuberculosis: global demand and market 

potential
> Dengue diagnostics: proceedings of an international 

workshop 

Vector control 
> Multicountry study of Aedes aegypti pupal productivity survey 

methodology
> Kuzoe FAS, Schofield CJ. Strategic review of traps and targets 

for tsetse and African trypanosomiasis control 

Research practices
> Handbook: quality practices in basic biomedical research 
> Operational guidance: information needed to support clinical 

trials of herbal products  
> Operational guidelines for the establishment and functioning 

of data and safety monitoring boards 
> Effective project planning and evaluation in biomedical 

research: training manual and step-by-step guide
> Quality information in field research. Training manual on 

practical communication skills for field researchers and project 
personnel 

Social, economic and behavioural issues 
> Partnerships for malaria control: engaging the formal and 

informal private sectors (a review commissioned by TDR in 
collaboration with the Roll Back Malaria Partnership and the 
World Bank)

> Weiss MG et al. Gender and tuberculosis: cross-site analysis 
and implications of a multi-country study in Bangladesh, India, 
Malawi, and Colombia. Social, Economic and Behavioural 
Research Report Series no.3 

> Allotey P, Gyapong M. The gender agenda in the control 
of tropical diseases: A review of current evidence. Social, 
Economic and Behavioural Research Special Topics no.4 

General TDR technical information 
> TDR summary report 2004-2005
> Seventeenth TDR programme report: making health research 

work for poor people. Progress 2003-2004 
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This chapter looks briefl y at the governance and fi nancing of TDR, and 

at special events during the biennium including reporting of the Fourth 

External Review Committee, the development of a new TDR vision and 

strategy, and TDR’s involvement in several high-level meetings aimed at 

improving the application of health research to health needs. 

CHAPTER 6 

PROGRAMME 
MANAGEMENT
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HOW TDR WORKS 

Structure and functioning of TDR 
The committees and advisory bodies that 
guide TDR are outlined in box 6.1.

Exceptionally during 2006, the Joint 
Coordinating Board (JCB) met twice. As well 
as its regular meeting in June, it also met in 
October to review and discuss TDR’s proposed 
new vision and ten-year strategy (see below). 

BOX 6.1   How TDR works: governance

Joint Coordinating Board (JCB): TDR’s top governing body consists of 34 members, repre-
senting governments, sponsoring UN agencies, and other Cooperating Parties: 
–  12 governments selected by TDR funding partners
–  12 governments selected by WHO Regional Committees
–  6 cooperating parties selected by JCB 
–  4 co-sponsors  
The JCB normally meets once a year to review activities, evaluate progress, and deter-
mine budget.  

The Standing Committee (SC): oversees the management and financing of TDR and com-
prises four co-sponsors – the United Nations Children’s Fund (UNICEF), the United Na-
tions Development Programme (UNDP), the World Bank, and the World Health Organi-
zation (WHO). The SC meets three times a year; the JCB chair and vice chair also attend 
as ex officio participants. During the period of transition to TDR’s new strategy, three 
co-opted JCB member representatives are also invited to attend. 

Scientific and Technical Advisory Committee (STAC): consists of up to 18 scientists from a 
range of disciplines and countries, selected on the basis of scientific/technical compe-
tence. The group generally meets once a year to oversee TDR scientific activities, provide 
an independent evaluation of the technical aspects of the Programme’s work, recom-
mend priorities, and report to the JCB. 

Scientific steering committees: comprised of experts, these committees provide techni-
cal advice and recommendations for funding in specific areas of science. They meet on a 
regular basis to define priorities and review research proposals. 

External review: at the request of the JCB, this review is normally completed once every 
seven to ten years. The committee appointed provides an independent review of TDR 
activities, including recommendations for the future. 

JCB-29 met in 

Ghana in 2006

[WHO/TDR/Craggs]

TDR needs to change, 

evolve and grow in 

view of the radically 

changed landscape for 

global health research
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During 2006, the JCB met for the first time in 
Africa – in Accra, Ghana – for its 29th session. 
This meeting was preceded by a high-level mini-
sterial meeting on health research for disease 
control and development (see below). 

JCB members were invited for two days 
of site visits to research projects in Ghana 
supported by TDR. These included a visit to 
the Onchocerciasis Chemotherapy Research 
Center (OCRC), Hohoe District, where a skin 
patch to diagnose onchocerciasis infection 
is being developed (see page 53), and where 
clinical trials on moxidectin, a drug which may 
help to eliminate onchocerciasis by killing the 
adult onchocercal worms (see page 52), are 
planned. JCB members also visited the Health 
Research Centre in Dodowa, where TDR-
supported work has focused on developing 
and evaluating community and district-based 
health interventions (e.g. the deployment of 
rectal artesunate for the initial management 
of severe malaria in children under five, 
and training in health social sciences for 
implementation research (see page 85), and 
the extensive research and training facilities 
at Noguchi Memorial Institute for Medical 
Research,1 where TDR has supported many 
postgraduate scientists, several short-term 
training programmes and workshops, and a 
number of research projects (currently, ten 
projects on malaria and lymphatic filariasis).

Another feature during this biennium was the 
reporting of the Fourth External Review of TDR; 
the report of this committee2 was presented 
to TDR and JCB (at its meeting in Ghana) in 
2006. The Committee’s main message was 
that TDR needs to change, evolve and grow 

in view of the radically changed landscape 
for global health research; the Programme 
continues to be necessary and needed by 
disease endemic countries, and its convening 
power and credibility will allow it to move into 
a new strategy and phase. The JCB spent a day 
reviewing the findings as well as comments 
on the findings from STAC and the Standing 
Committee. A new TDR strategy3 is being 
forged based on the recommendations of the 
External Review Committee. 

Resources for research
TDR is co-sponsored by the World Health 
Organization (WHO), the United Nations 
Children’s Fund (UNICEF), the United Nations 
Development Programme (UNDP), and the 
World Bank. The budget level is approved by the 
TDR Joint Coordinating Board (JCB), but actual 
funding received depends on the individual 
contributors. The impact on TDR is that its 
technical and scientific implementation has 
to be managed carefully as funds are raised 
and become available throughout the year.

The Vice-President of Ghana, Alhaj Aliu 

Mahama, speaks to JCB participants

[WHO/TDR/Guth]

The Minister of Health of Ghana, 

Major Courage Quashigah (Rtd), 

presenting a communiqué to the JCB: 

“We believe that this engagement, 

however brief, will mark the beginning 

of a new kind of relationship between 

developing countries and the TDR 

Programme; a relationship that will 

guide the conduct, ownership and 

use of health research as a tool for 

accelerated development” 

[WHO/TDR/Guth]

At Dodowa health research centre: TDR Director Rob Ridley with Adjoweh 

Nortey, District Chief Executive of Dangme West District, and Dr M Gyapong

[WHO/TDR/Guth]

At Noguchi Memorial Institute for Medical Research [WHO/TDR/Guth]

1  www.noguchimedres.org/

2  Fourth External Review of the 

UNICEF/UNDP/World Bank/

WHO Special Programme for 

Research and Training in Tropical 

Diseases (TDR). Geneva, 2006 

(TDR/JCB(29)/06.7). This report 

can be found at: www.who.int/

tdr/publications/publications/

4exreview.htm

3  www.who.int/tdr/about/strategy/

strategy_06.htm
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From a financial point of view, this programme 
report spans two budgetary bienniums: 
2004–2005 and 2006–2007. For 2004–2005, 
JCB approved a budget of US$ 99.8 million 
while, for the current biennium (2006–2007), 
a budget of US$ 100.2 million was approved.  

The current working budget for 2006–2007 
is US$ 80 million, in line with forecasted 
income for 2006–2007 of US$ 70 million 
supplemented by carryover from 2004–2005. 
This income expectation for 2006–2007, US$ 
70 million, is slightly higher than that for 
2004–2005 (US$ 67.2 million).  

Designated and undesignated contributions
The income pattern now shows an increase in 
percentage of undesignated funds such that 
for the biennium under review it is expected 
to be approximately 70%, as opposed 58% in 
2004–2005.

Use of funds: expenditures 2004–2006
Expenditure by expected result and by disease 
is shown below (see figures 6.1 and 6.2). 

Mobilization of resources 
TDR is a public sector-based programme 
embedded in WHO, and has influential co-
sponsors and a strategy that is primarily 
directed at public sector goals, so governmental 
and intergovernmental agency contributions 
remain at the core of the Programme’s 
resource base. 

TDR also collaborates with partners in the 
philanthropy/nongovernmental organization 
(NGO) sector as, among other things, resource 
contributors and/or providers of technical 
and/or scientific support to the Programme. 

TDR also continues to benefit from good 
interactions with industry and the private 
sector. Often these resources are provided as 
in-kind support.  

Some of the resources mobilized by TDR 
are not obvious to the outside world. These 
leveraged resources can be quite substantial. 
Through its position as global leader, activities 
supported and promoted by TDR but without 

FIGURE 6.1 Expenditure 2004–2006 by expected result

Expenditure of 

US$ 200 000 to 

initiate the Glossina 

genome project has 

leveraged sequencing 

capacity worth 

several million dollars
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much financial involvement on the part of the 
Programme, can substantially increase the 
resources available for a particular activity, so 
magnifying the potential outcome of TDR’s 
resources. Many examples can be found 
throughout this report of where TDR has been 
able to leverage resources. Examples include 
the in-kind support provided by industry for 
product development and capacity building, 
e.g. the development of moxidectin with 
Wyeth (see page 52), and the International 
Glossina Genomics Initiative (IGGI) (see pages 
61-64). In the former case, Wyeth has taken 
on all the costs for preclinical and phase 1 
development of moxidectin, worth several 
million dollars. In the latter case, expenditure 
of US$ 200 000 to initiate the Glossina genome 
project has leveraged sequencing capacity 
worth several million dollars. 

While regular resource mobilization activities 
continue, a new plan is being put together 
as the basis of resource mobilization under 
the new ten-year strategy (see below). 
In this (especially under the stewardship 

function), TDR hopes to increase its links with 
philanthropies and NGOs in scaling up its 
resource mobilization activities to meet the 
requirements of the new strategy. 

Table 6.1 provides details of donors and 
contributions received in 2005–2006 (see 
next page). 

TDR hopes to 

increase its links with 

philanthropies and 

NGOs in scaling up its 

resource mobilization 

activities

FIGURE 6.2 Expenditure 2004–2006 by disease

TDR input to initiate the Glossina 

genome project has leveraged 

sequencing capacity worth several 

million dollars [WHO/TDR/Fisher]
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Contributors

African Development Bank Group

African Programme for Onchocerciasis Control (APOC)

Arab Fund for Economic & Social Development

Asta Medica

Australia

Austria

Aventis Pharma SA

Bahamas

Bayer AG (FRG)

Belgium

Bill & Melinda Gates Foundation (USA)

Brazil

Burroughs Wellcome Fund

Cameroon

Canada

China

Cuba

Cyprus

The former Czechoslovakia

Denmark

Edna McConnell Clark Foundation (USA)

Euro Health Group

ExxonMobil Foundation

Finland

Ford Foundation (USA)

Foundation Open Society Institute

France

Germany

GlaxoSmithkline PLC

Global Forum for Health Research

Greece

Gulbenkian Foundation (POR)

India

Infectious Disease Research Institute (USA)

Institute for One World Health

International Amateur Athletic Federation

International Development Research Centre (CAN)

International Federation of Anti-Leprosy Associations 

International Federation of Pharmaceutical Manufacturers Associations (IFPMA)

International Heath Policy Program (USA) 

Iran (Islamic Republic of)

Iraq

Ireland

Israel

Italy

Total 
1974–2004

2 255 461

6 703 000

330 205

42 979

11 938 214

593 008

2 635 000

  500

10 000

18 911 657

6 902 656

100 000

12 000

79 182

30 043 694

1 260 000

37 048

  239

34 965

72 396 244

1 125 000

39 723

  - 

2 810 104

20 000

50 000

6 325 856

27 581 508

96 604

1 500 000

304 173

25 000

646 533

712 097

809 386

1000

4 005 815

2 381 548

100 000

20 000

59 963

5000

1 841 778

6500

6 894 079

2005

-

570 000

-

-

-

-

1 125 000

-

-

1 034 924

4 705 043

-

-

-

1 504 264

55 000

2000

-

-

1 612 903

-

-

500 000

-

-

-

-

248 356

-

-

-

-

25 100

-

175 100

-

219 585

-

-

-

10 000

-

240 964

-

576 459

2006

-

611 250

-

-

-

-

9000

-

-

1 005 019

3 169 486

-

-

-

1 228 070

55 000

1990

-

-

1 712 328

-

-

500 000

-

-

-

-

474 498

-

-

-

-

50 000

-

-

-

405 517

-

-

-

-

-

257 069

-

-

TABLE 6.1 Contributions to TDR
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Contributors (continued)

Japan

Leprosy Trust Board (NZ)

Liverpool School of Tropical Medicine

London School of Hygiene and Tropical Medicine

Luxembourg

MacArthur Foundation (USA)

Malaysia

Medicines for Malaria Venture

Medecins Sans Frontières (France)

Mexico

Netherlands

New Zealand

Niger

Nigeria

Nippon Foundation (Japan) (formerly Japan Shipbuilding Industry Foundation)

Norway

Novartis Pharma AG

Onchocerciasis Control Programme

OPEC Fund for International Development

Oswaldo Cruz Foundation (Brazil)

Pan American Health and Education Foundation (USA)

Portugal

Rockefeller Foundation (USA)

Romania

SANOFI (FRA)

Slovakia

Spain

Sweden

Switzerland

Thailand

Thrasher Research Fund (USA)

Turkey

United Kingdom of Great Britain and Northern Ireland

United States of America

University of Heidelberg (funds from Commission of the European Communities), Germany

Wellcome Trust (UK)

Zentaris GMBH

United Nations Children’s Fund (UNICEF)

United Nations Development Programme

World Bank

World Health Organization

WHO (extrabudgetary funds*) 

Miscellaneous

Total contributions for TDR

*e.g. funds received through internal transfers from the WHO Regional Office for Africa, 

Roll Back Malaria, Initiative for Vaccine Research

Total 
1974–2004

5 650 000

109 445

60 000

1 523 438

6 469 060

6 480 000

295 000

7 709 302

100 000

241 953

43 044 242

480 317

2252

515 373

6 340 767

82 410 736

493 358

960 976

1 090 000

799 516

1 954 605

45 000

2 730 000

1995

39 216

1985

267 480

68 113 400

26 552 006

322 381

50 000

99 436

35 859 205

70 726 412

  -

154 000

50 000

100 000

47 469 588

78 173 700

34 662 324

4 012 996

101 765

747 910 946

2005

400 000

-

-

-

1 027 811

-

25 000

3 971 591

-

9980

1 796 637

-

-

-

-

3 850 004

-

-

-

149 980

-

-

-

-

-

-

70 169

3 450 217

1 138 211

19 552

-

5000

500 000

2 761 250

-

25 000

100 000

-

263 975

2 005 000

-

22 400

10 888

34 207 363

2006

400 000

-

-

-

1 036 730

-

24 978

-

-

10 000

1 226 230

-

-

73 043

-

3 943 093

-

-

-

-

-

-

-

-

-

-

-

3 125 000

1 753 684

19 920

-

5000

3 678 261

2 796 250

72 769

-

-

-

-

2 500 000

1 797 000

-

4684

31 945 869
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At the special JCB session: from 

left, Professor Chitr Sitthi-amorn, 

Stakeholder Meeting Chair; Dr Bijan 

Sadrizadeh, JCB Chair; Dr Bill Kean, 

Executive Director, Office of the 

Director-General of WHO

[WHO/TDR/Guth]

Advocacy and communications 
TDR continues to regularly produce 
documentation and reports on its progress, 
including a newsletter,4 summary reports 
(e.g. for 2004–20055), and this biennial report. 
During 2005 and 2006, many activities were 
put into place to further document TDR’s work, 
but also to showcase TDR’s work through the 
media. These included:

> Two programmes in the BBC Kill or 
Cure series, on community and home 
management of malaria research in 
Nigeria, and evaluation of syphilis 
diagnostics in Haiti.

> Two field visits for TV/print media 
purposes: i) to Tanzania regarding re-
search on rectal artesunate for malaria; ii) 
to Burkina Faso regarding community and 
home management of malaria.

> A press conference in 2006 on the launch 
of the TB diagnostics market analysis 
report (see page 46) in coordination 
with the Foundation for Innovative New 
Diagnostics.

> Several press releases on drug discovery 
activities, including the launch of a web-
based drug-target database for new 
chemical leads.

These materials can all be found on the TDR 
website.6 Other advocacy activities included 
participation in the establishment of the 
Roll Back Malaria advocacy task force, and 
an advocacy presence to supplement key 

technical presentations at several major 
international health conferences including 
annual meetings of the Global Forum for 
Health Research, American Society of Tropical 
Medicine and Health, and Global Health 
Council.

DEVELOPING A NEW TDR VISION 
AND TEN-YEAR STRATEGY 

As mentioned above, in October 2006, a 
special Consultation Stakeholder meeting and 
a Special Thematic Session of TDR’s governing 
body (the JCB) were held to review and discuss 
the new ten-year vision and strategy under 
development by TDR. The stakeholder meeting 
brought together over 100 specialists from 
around the world, representing TDR spon sors, 
JCB members, and observers from academic 
and research institutions, collaborating 
organizations, and governments. 

The meetings were scheduled at the request 
of the Joint Coordinating Board (JCB) at its 
session in June 2006, in Ghana. Following an 
analysis of the changed landscape of tropical 
diseases research, which assessed where 
existing emphases are being placed globally 
and what requires further engagement, and 
based on the recommendations of the Fourth 
External Review Committee, the following 
TDR vision7 statement was agreed:  

To foster an effective global research 
effort on infectious diseases of poverty 
in which disease endemic countries play 
a pivotal role. 

4  www.who.int/tdr/publications/

tdrnews/

5  www.who.int/tdr/publications/

publications/summary_report_

04_05.htm

6  www.who.int/tdr

7  www.who.int/tdr/about/strategy/

strategy_06.htm 
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Three strategic functions to fulfil the vision, 
where TDR can add value to the global research 
effort, were identified: 

Stewardship for research on infectious 
diseases of poor populations. This is a major 
new role for TDR as facilitator and information 
provider, to support needs assessment, 
priority-setting and progress analysis, and 
to provide a neutral platform for partners 
to discuss and harmonize their activities. 

Empowerment of scientists and institutions 
from disease endemic countries. This 
moves beyond tradi tional research training 
to build leadership at the individual, 
institutional and national levels so that 
disease endemic countries can better initiate 
research activities and develop a stronger 
presence in interna tional health research. 

Research on neglected priority needs not 
adequately addressed by other partners, 
focusing on three strategic directions: 

> Discovery and innovation for product 
development, emphasizing DEC engage-
ment and leadership. 

> Development and evaluation of interven-
tions in real-life settings.  

> Research that increases access to inter-
ventions.  

Also recommended was the devel opment of a 
disease portfolio that is flexible but remains 
focused on a limited number of well-defined 
activities within this broader scope, and 
works more closely with regional leaders, 
organizations and countries. Agreeing with the 

Stewardship for 

research on infectious 

diseases of poor popu-

lations is a major new 

role for TDR

At the special JCB session [WHO/TDR/Guth] 
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External Review recommendation concerning 
the need for a stronger TDR presence in, 
and engagement with, the regions, and 
the development of stronger ownership of 
research by countries, especially through the 
presence of WHO regional and country offices 
and those of the other co-sponsors, the JCB 
recommended exploring innovative and cost-
effective ways of ensuring stronger regional 
and country presence. JCB also requested TDR 
to develop a strategy to facilitate increased 
participation by DECs in the Programme’s 
governance.

The JCB broadly supported the new strategy 
and vision proposal, emphasizing that the 
new strategy will better utilize the strong 
leverage role that TDR has through its range 
of partnerships. The Board encouraged TDR 
to work with research units and affiliates of 
country-level ministries of health to provide 
evidence to policy-makers, involve them at 
the outset of activities, help bridge the gap 
between health services and academia, and 
ensure political commitment and recognition 
of the need to invest in human resources for  
research. Representatives of the WHO Regional 
Offices and TDR’s sponsoring agencies 
offered to help TDR build a stronger regional 
presence. 

An example of this higher level engagement 
was illustrated by TDR participation in two 
high-level meetings on health research 
in 2006, compatible with its new roles in 
stewardship and empowerment, as outlined 
below.   

High-level meetings8  
TDR, together with its partners in the WHO 
Regional Offices for Africa and the Eastern 
Mediterranean and the WHO country offices 
in Nigeria and Ghana, provided technical 
and financial assistance to two high-level 
ministerial meetings on health research for 
disease control and development held in Africa 
in 2006. The meetings were co-convened by 
the Ministers of Health of Ghana and Nigeria 
with the goal of helping developing countries 
individually and collectively contribute to, and 
influence, enhanced research for health and 
human development through coordinated 
action with international organizations such 
as WHO and its special research programmes.

A first preparatory meeting was held in Abuja, 
Nigeria, in March 2006, to develop an African 
perspective on health research. Later a two-
day technical consultation preceded the first 
ministers’ meeting, which latter was attended 
by 39 delegates from 11 African countries 

Head table at the high-level meeting 

on health research, Ghana, including 

the Ghana Minister of Health Major 

Courage Quashigah, Margaret 

Chan, then ADG/WHO, and Regional 

Director of the WHO Regional Office 

for Africa, Dr Luis G Sambo 

[WHO/TDR/Guth]

The JCB recommended 

exploring innovative 

and cost-effective 

ways of ensuring 

stronger regional and 

country presence

TDR 2007 | Eighteenth Programme Report | Progress 2005-2006

106



The output of the high-level 

ministerial meetings on health 

research in 2006 will feed into the 

Global Ministerial Forum  on Research 

for Health to be held in Mali in 2008

[WHO/TDR/Guth]

and 15 representatives from development 
partners. In a communiqué issued at this 
ministerial meeting,8 the ministers of health 
and heads of delegations committed to 
accelerate efforts to develop and implement 
appropriate and relevant health research 
policies at national and regional levels, and to 
foster collaboration and leadership to promote 
essential national health research in Africa.

The second high-level ministerial meeting 
was held back to back with TDR’s JCB session 
in Accra, Ghana, in June 2006; it was attended 
by 14 ministers of health and heads of 
delegations from African nations and other 
developing countries from Asia, the Middle East 
and South America. A second communiqué8 
was issued in which the ministers and heads 
of delegations urged WHO and its special 
programmes, in cooperation with other 
development partners, to work with them to 
improve the coordination of health research 
and facilitate regional and South-South 
collaborations for the sharing of knowledge 
to improve the application of health research 
to health needs. 

The outcomes of the Abuja and Accra meetings 
were shared with the wider constituency 
of African countries at the 56th meeting 

of the WHO Regional Committee for Africa 
held in Addis Ababa, Ethiopia, in September 
2006. Overall, the two ministerial meetings 
held in 2006 manifested the commitment 
of lower and middle income nations to work 
together and with others to address health 
development challenges in regional and 
country-specific ways. Detailed information 
on both meetings, including a full list of 
participants, presentations, the communiqués 
and background information, are available 
online.8 The output of these meetings will feed 
into the Global Ministerial Forum on Research 
for Health to be held in Mali, November 
2008.9 Among other things, this important 
conference is intended to generate increased 
commitment to research and innovation. 

Two ministerial 

meetings manifested 

the commitment of 

lower and middle 

income nations to 

work together and 

with others to address 

health development 

challenges in regional 

and country-specifi c 

ways

8  www.hlmresearchdev.org/

9  http://bamako2008.org/en/index.

shtml
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World Bank

Mailing address:
TDR 
World Health Organization
Avenue Appia
1211 Geneva 27
Switzerland

Street address:
TDR
Centre Casai
Avenue Louis-Casai 53
1216 Geneva
Switzerland

Tel.: (+41) 22 791 3725
Fax: (+41) 22 791 4854
E-mail: tdr@who.int
www.who.int/tdr

Special Programme for Research & Training
in Tropical Diseases (TDR) sponsored by
U N I C E F / U N D P / W o r l d B a n k / W H O

TDR/GEN/07.1
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