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1. OBJECTIVES AND STRUCTURE OF THE SPECIAL PROGRAMME 

In May 1974 the Twenty-seventh World Health Assembly adopted resolution WHA27.52, 
recognizing that parasitic diseases are one of the main obstacles to improving health and 
socioeconomic development in tropical countries, and requesting the Director-General 
inter alia to intensify WHO research activities on the major tropical diseases and to 
enlist extrabudgetary resources for this purpose on a wider scale than in the past. In 
response to this resolution, the Special Programme for Research and Training in Tropical 
Diseases (TDR) was established in 1975 with two interdependent objectives: 

-to develop new methods of preventing, diagnosing and treating selected tropical 
diseases - methods that would be applicable, acceptable and affordable by 
developing countries, require minimal skills or supervision and be readily 
integrated into the health services of the countries； 

-to strengthen - through training in biomedical and social sciences and through 
support to institutions - the capability of developing countries where tropical 
diseases are endemic to undertake the research required to develop the new control 
technologies. 

TDR's activities are targeted towards six disease groups : malaria, schistosomiasis, 
filariasis (both onchocerciasis, or river blindness, and lymphatic filariasis), the 
trypanosomiases (both African sleeping sickness and the American form - Chagas' disease), 
the leishmaniases and leprosy. 

The Programme is со-sponsored by the United Nations Development Programme, the World 
Bank and the World Health Organization, with WHO as the executing agency. Under the 
terms of a memorandum of understanding among the three со-sponsoring agencies, TDR's 
administrative and technical structure includes the following scientific and 
administrative bodies : 

-the Joint Coordinating Board (JCB), TDR's senior management body, consisting of 
30 governments and agencies, and responsible for reviewing the activities of the 
Programme, considering its long-term plans, deciding on its budget and evaluating 
its progress； 

-the Scientific and Technical Advisory Committee (STAC), comprising 15 to 
18 experts in a wide range of scientific disciplines, and responsible for 
reviewing TDR's scientific and technical activities and making recommendations on 
them to JCB and to the executing agency； 

-the Standing Committee, consisting of representatives of the three со-sponsoring 
agencies, and responsible for overseeing the management and finances of the 
Programme. 

The management of TDR's activities in research and development and in research 
capability strengthening involves scientists and other experts acting as technical 
advisers to the Programme. Scientific steering committees and the Research Strengthening 
Group (RSG) prepare scientific plans, make recommendations on proposals for funding, and 
review the progress of research and development and research capability strengthening 
activities that have already been funded. 

Coordination of TDR's activities with other WHO programmes responsible for 
cooperating with Member States in improving their disease control activities is 
reinforced through a matrix organization approach. The secretaries of the scientific 
steering committees concerned with research on specific diseases are TDR staff members 
who work directly with the relevant WHO disease control programmes - leprosy 
programme (LEP), malaria action programme (MAP), parasitic diseases programme (PDP) - and 
with WHO'S Division of Vector Biology and Control (VBC) to ensure coordination of 



research with national and international disease control activities. Regular 
communication and cooperative efforts link TDR's research and development, research 
capability strengthening and training activities to WHO's other special and global 
programmes, especially the Diarrhoeal Diseases Control Programme (CDD), the Expanded 
Programme on Immunization (EPI), the Global Programme on AIDS (GPA), and the Special 
Programme of Research, Development and Research Training in Human Reproduction (HRP). 

2. SECOND EXTERNAL REVIEW AND EVALUATION 

In addition to ongoing reviews by STAC and the scientific steering committees, JCB 
requests external experts to carry out independent reviews of the Programme as a whole. 
The second external review and evaluation of TDR, carried out by a committee in 1986-1987 
and considered by the Board in 1988, focused on TDR's scientific achievements during its 
second five years of operation and considered the future development of the Programme. 

The main conclusions and recommendations of the second external review and 
evaluation are as follows : 

General 

-The Programme has made many valuable contributions to the development of control 
tools for tropical diseases, in addition to the impressive accumulation of 
scientific results from research it has supported. 

-The continued existence of TDR is compellingly justified. The Programme is 
clearly needed for at least another 10 years and the need for continuation should 
be reviewed at the end of that period. 

-For the present, there should be no change in the Programme's overall objectives 
or the diseases included in its mandate. 

-TDR's basic strategies are sound. 

Future scientific directions 

-Three main areas should be targeted for expansion: field research, especially 
relating to the testing of new disease control products； rational drug 
development, based on improved knowledge of the life cycles of the disease 
pathogens； and social and economic research, especially on the economic burden 
and development policy aspects of tropical diseases. 

-TDR's boundaries of responsibility should extend from basic research clearly 
relevant to its objectives and work plans to the development of new disease 
control tools to the point at which their utility in the intended settings of use 
has been demonstrated and the optimum initial approaches to their application have 
been identified. 

Programme management and finance 

-In the next five years, TDR will need a 25%-30% increase in real terms over 
current budget levels to sustain the evolution of its activities. 

-TDR needs to be more active in communicating to a wide range of audiences, not 
only to scientists involved in relevant research, and should formulate a more 
clearly defined overall communications strategy. 

-TDR's global mandate necessitates a global perspective and continued centralized 
strategy-setting and administration. 



-WHO and the other co-sponsoring agencies (UNDP and the World Bank) should ensure 
that all participants in the progression from research and development to the 
application of new disease control tools have adequate resources to play their 
part. 

In its consideration of the Report of the External Review Committee, JCB endorsed 
the general conclusions and recommendations of the Committee. JCB agreed with the 
"boundaries of responsibility" recommended by the Committee and added that in selected 
circumstances TDR might support operational research for ensuring the effective 
utilization of new disease control tools developed with its support. It stressed that 
plans of action for the transfer of technology must be individually tailored to the 
circumstances of particular products. 

3. RESEARCH AND DEVELOPMENT 

The Programme's research and development activities focus on new tools for disease 
control. They span the spectrum from basic research through preclinical and clinical 
trials to field research and operational research related to disease control. The 
transfer of technology to disease control programmes is illustrated in the Annex. 
Twenty-four disease control tools which TDR has helped to. develop were in use at the end 
of 1988, compared with 17 at the end of 1986. This movement of tools towards disease 
control requires increased emphasis on field research and, in selected cases, operational 
research. A characteristic feature of this evolution is the increased involvement of 
social sciences. 

Not all tools now in development will be applied. For example, only about one in 
ten new drugs reaching the stage of clinical testing will eventually be used in disease 
control. There is thus a continuous turnover as products already under development are 
replaced by newer and more promising ones. This is particularly significant in tropical 
disease research, where important criteria must be met with regard to the utility of 
disease control tools : they must be effective (do the job well), appropriate (simple and 
robust) and affordable (of low cost). Thus, the number of new tools submitted for 
clinical testing and field-testing by TDR between 1986 and 1988 has been offset by a 
similar number of drop-outs. 

The sections below provide brief descriptions of the major products developed or 
under development with TDR support. For some products, TDR has played a major role, 
while in others, other agencies or industry have been the key developers, with TDR 
involved primarily at critical stages, such as clinical and field trials. 

3.1 Malaria 

Malaria research within TDR has three components : Chemotherapy, Immunology, and 
Applied Field Research. 

Developing new antimalarial drugs, improving the use of existing drugs and 
developing new techniques for diagnosis are the main objectives of the Chemotherapy 
component. Clinical trials of mefloquine conducted by TDR have contributed to the 
operational introduction of this drug, either alone or in combination, in several 
countries since 1984. TDR-funded trials have shown mefloquine, in a single dose, to be 
effective and safe in clearing parasitaemia and symptoms in adults, children and pregnant 
women. TDR is continuing to investigate the efficacy and reported side-effects of 
mefloquine, particularly in special target groups. 

TDR has collaborated in the development of artemisinin (qinghaosu) for treatment of 
malaria and the development of more active and more soluble derivatives. Because of 
their fast action against multiresistant parasites, these drugs represent an important 
new class of chemicals for therapy, particularly in severe or complicated malaria. 
Formulation and toxicity studies of arteether, an ester derivative, are almost complete. 
Clinical testing by TDR of at least one drug of this class should start in 1990. 



Several calcium channel antagonists, as well as desiprimine and several other 
tricyclic antidepressant drugs, in combination with chloroquine, have been shown to be 
effective against chloroquine-resistant Plasmodium falciparum. The potential clinical 
application of this remarkable discovery has yet to be defined. 

Simple test kits have been developed for field evaluation of resistance to 
chloroquine, amodiaquirie, quinine, mefloquine and the sulfadoxine/ругimethamine 
combination. These kits and a companion portable incubator are being produced by the 
Malaria Eradication Programme of the Philippines. DNA probes for the non-microscopic 
diagnosis of malaria have been developed and successfully field-tested. Probes for drug 
resistance are currently at early stages of development. 

Malaria vaccine development is the main objective of the Immunology component. TDR 
supports malaria vaccine research and development and promotes international coordination 
in this area. Subunit vaccines, based on protective antigenic molecules of different 
life-cycle stages of plasmodia, are being developed. In clinical trials in the USA, 
peptide and recombinant vaccines based on part of the surface protein of P. falciparum 
sporozoites conferred partial protection against challenge infection. New sporozoite 
vaccine constructs are being evaluated and the first clinical trial of a recombinant 
P. vivax sporozoite vaccine is in progress. Liver stage-specific parasite antigens are 
now of interest as potential vaccine components, following the cloning of one such 
molecule in P. falciparum and the recognition of the importance in malaria immunity of 
cell-mediated immune mechanisms operating at the level of the liver. Research on the 
structure and function of asexual blood-stage parasite antigens and the responses they 
induce indicates that several antigens in this complex group play a role in protective 
immunity. A synthetic hybrid polymer based on several P. falciparum merozoite proteins 
tested in human volunteers in Colombia delayed or suppressed the development of 
parasitaemia following challenge inoculation with live sporozoites. 

Important advances have been made towards the development of transmission-blocking 
vaccines, based on antigens of the sexual and sporogonic stages. The genes encoding a 
zygote antigen of P. falciparum and a P. vivax gamete antigen have recently been cloned. 
It is therefore likely that prototype transmission-blocking vaccines will be prepared for 
preclinical and initial clinical evaluation in the near future. 

In the past decade, the Applied Field Research component has proved its importance 
for malaria control activities. As a complement to the basic sciences, applied field 
research has provided important information for the orientation of future basic research, 
such as characteristics of vaccines or drugs likely to be useful. It has helped to 
develop, evaluate and promote kits to test for drug sensitivity and for antimalarials in 
body fluids, as well as probes for use in parasite and vector species diagnosis. The 
focus of the applied field research is on the development and testing of new tools for 
malaria control within specific epidemiological settings. The development and field 
evaluation of new strategies to reduce mortality, morbidity and, where possible, 
transmission of malaria are principal objectives. 

The distribution of resistance to several drugs has been determined and monitored, 
and the value of drug regimens, even in the presence of some degree of resistance, has 
been assessed. Field research has not only demonstrated that P. falciparum manifests 
antigenic diversity in space and in time, but has also identified certain similarities 
relevant to vaccine development. Studies showing the ability of P. vivax to induce a 
degree of transmission-blocking immunity have contributed to a better understanding of 
the dynamics of epidemic phenomena. Malaria vectors have been studied with regard to 
their taxonomic relationships (vector species complexes), their ability to maintain 
transmission in a variety of situations and their response to control tools, particularly 
insecticide impregnated mosquito nets. 

Emphasis on malaria as a disease rather than as an infection (which is often 
asymptomatic in endemic areas) has led to studies of man in his environment. Factors 
related to the development of control strategies, such as the distribution of drug 



resistance, evaluation of risk for severe and complicated malaria, the level of immune 
responses in large populations, and targeted utilization of drugs, are currently under 
investigation in the field. New technological tools are also being studied, such as DNA 
probes for larger malariometrie surveys, immunological techniques for detection of 
sporozoites in mosquitos, and assays for antibodies to specific antigens in man. 

Another important aspect of applied field research is its role in the transfer of 
technology. New tools and methods are mainly transferred through validation and trial, 
and through a variety of training activities (workshops, courses). Technology is, for 
instance, being transferred in relation to the determination of drug sensitivity in 
P. falciparum (in vitro and in vivo), the detection of sporozoites in mosquitos by 
immunological techniques, and the determination of vector species by cytogenetic and 
biochemical methods. 

3.2 Schistosomiasis 

Considerable emphasis is placed on field research relating to schistosomiasis 
control. As a direct consequence of a successfully completed chemotherapy control 
programme, schistosomiasis is now included in a continuing training programme in 
Côte d'Ivoire. Another project carried out in Burundi has generated data supporting 
selective population treatment before targeted chemotherapy. Two projects on urban 
schistosomiasis, an important new development for epidemiological study of this 
infection, have recently been initiated in Brazil and Nigeria, while in China, two 
projects on control of schistosomiasis in endemic areas are at the beginning stage. 
Other projects on human behavioural attitudes towards schistosomiasis are under way. 

Studies on the use of ultrasonography, a rapidly evolving new technique for 
assessment of morbidity due to schistosomiasis, have been initiated. 

Identification, cloning and expression of several schistosome antigens have resulted 
in consistent levels of protection in experimental animals. In a parallel approach, the 
first tool for antibody detection, based on cloning of specific schistosome antigens, has 
been produced using Báculo virus as the expression vector, and preliminary field trials 
of this novel assay are proceeding in Sudan. A study on standardization of 
immunodiagnosis of the infection, involving seven institutions in China, is nearing 
completion. 

The blocking of pathological processes related to deposition of eggs in host 
tissues, through interference with schistosome egg production, has been attempted from 
two directions. The gene governing the production of a major precursor of an eggshell 
protein has been cloned, while, in another approach, a key enzyme of the metabolism of 
the isoprenoid egg developmental hormones has been identified and its kinetics clarified. 

Studies on Schistosoma mansoni have confirmed that calcium-channel blockers affect 
both the tegument and the muscles of the parasite and that praziquantel can act as a 
spacer between lipid molecules, which could explain the observed increased permeability 
to divalent cations. Furthermore, laboratory studies with hycanthone indicate that drug 
resistance in Schistosoma mansoni is due to induction of a genetic change rather than to 
selection of already tolerant parasites. 

3.3 Filariasis 

Ivermectin is a new, safe and highly effective microfilariaidal agent which has now 
been approved for human use in onchocerciasis； a single dose reduces the microfilarial 
load of Onchocerca volvulus in the skin by about 90%. TDR, in close cooperation with the 
Onchocerciasis Control Programme in West Africa, has supported large-scale community 
trials of ivermectin. In particular, it has supported trials in Cameroon, Guatemala, 
Liberia, Malawi and Nigeria to monitor the drug's adverse effects, safety and effect on 
disease transmission, and to assess its impact on manifestations in the eye and skin. 
Over 70 000 people have been treated in these trials. The basis for the mass use of the 



drug is good tolerability and efficacy in treated subjects and the absence of severe 
adverse reaction. The discoverer and manufacturer of ivermectin, Merck & Co., Inc., is 
providing the drug free of charge for use in public health programmes. 

Dosage schedules of diethylcarbamazine (DEC) are being tested in Fiji and India to 
improve its use in lymphatic filariasis. Studies include the determination of the 
chemoprophylactic value of repeated and low-dose DEC regimens and their impact on disease 
transmission. A very large and important study in India showed that DEC had a 
prophylactic effect against Wuchereria bancrofti throughout 18 months of administration 
and for an additional 12 months after cessation of the prophylactic treatment. TDR has 
also initiated an investigation of the effect of ivermectin against lymphatic filariasis 
in clinical trials in seven countries. 

Basic research to develop better antigens and improved diagnostic tests has been 
undertaken or continued using hybridoma and recombinant DNA technology, with emphasis on 
detecting prepatent and active infection by the demonstration of circulating antigens in 
body fluids and the use of simple tests that could be carried out in the field. This 
research includes specific antibody probe development by means of modern monoclonal 
techniques, antigen purification and in vitro production, as well as epitope 
identification and molecular biological production of the most promising antigenic leads 
with diagnostic potential. 

Success has been achieved in the establishment of animal models of the principal 
clinical and pathological alterations of human lymphatic filariasis. Features of human 
lymphatic disease can be reproduced in animals such as thymus-less (nude) mice, selected 
dog strains, ferrets and leaf monkeys. These studies support the hypothesis that active 
immunological mediated mechanisms are necessary for clinical manifestations in lymphatic 
filariasis. 

3.4 African trypanosomiasis 

The Programme has placed considerable emphasis on the development of diagnostic 
tests for African trypanosomiasis suitable for field use. The Card Agglutination Test 
for Trypanosomiasis, which detects antibodies, underwent field evaluation with other 
tests under the auspices of TDR and in collaboration with national institutions. It was 
found to be the most suited for field use and is currently in active use for disease 
control by national health authorities in many countries. TDR is now collaborating in 
the field evaluation of the Antigen Detection Enzyme Immunoassay, a new diagnostic test 
for the detection of active infection. 

Another diagnostic tool, the Miniature Anion-Exchange Centrifugation Technique, 
which is the most sensitive parasitological test, is being produced commercially. 
However, the cost is relatively high and local production in an endemic country is being 
investigated. 

Eflornithine (DFMO) has been established through clinical trials as an effective 
treatment for Trypanosoma brucei gambiense sleeping sickness. The drug is awaiting 
registration. A combination of eflornithine and suramin is being clinically tested 
against T.b. rhodesiense. as eflornithine alone was found to be ineffective. 

The pyramidal trap for the control of tsetse flies (Laneien-Gouteux), developed and 
evaluated in the Congo with TDR support, is currently being used in sleeping sickness 
control in Uganda. A project supported by several bilateral donors and WHO has deployed 
8000 traps with the active participation of rural communities to control tsetse flies in 
the epidemic area of Busoga. As a result of the reduction in the fly population density, 
the incidence of sleeping sickness decreased by 90% within five months in villages where 
trapping was in progress. 

Research has shown that cattle are a major reservoir of sleeping sickness in the 
Busoga area in Uganda. This finding should help national health authorities to define an 
effective control strategy. 



3•5 Chagas• disease 

Two novel approaches to control Chagas‘ disease vectors have been developed with the 
close collaboration of the ministries of health in Argentina and Brazil. 

A canister that releases insecticidal fumes active against triatomines has been 
developed in Argentina. After small-scale field-testing in a highly endemic zone in 
northern Argentina in 1986-1987, the use of the fumigant canister for the surveillance 
phase of the national Chagas‘ disease control programme, within a context of primary 
health care and community participation, was extended to twelve other provinces in 1988. 
The canister is produced by a local manufacturer and costs less than US$ 1.00. It is 
very well accepted by the population since it also has insecticidal activity against 
fleas, bedbugs and other domestic pests. 

Insecticidal paints or slow-release formulations developed by the University of 
Rio de Janeiro have been tested against the triatomine vectors in 4800 houses in a rural 
area of Brazil, in collaboration with the Brazilian control programme. After 24 months, 
the insecticidal paints still had a high efficacy as they kept more than 80% of the 
treated dwellings free of triatomines, which compares very favourably with the 
corresponding rate of 60% for traditional BHC insecticide. The paints are manufactured 
by a local company and the cost per treated house in the 24-month period was US$ 29.00 
for the paints and US$ 73.40 for the traditional insecticide. 

Advances in basic research have also been important during the period under review: 
the polymerase chain reaction (PCR) technique, which specifically amplifies the 
Trypanosoma cruzi k-DNA, has been applied in the parasitological diagnosis of Chagas‘ 
disease. This is particularly useful in the chronic phase to replace xenodiagnosis, a 
cumbersome and expensive procedure. The Programme has supported development of an 
improved test for T. cruzi in transfusion blood, and it is in use in Brazil. 

3.6 Leishmaniases 

A simple diagnostic tool, the Direct Agglutination Test (DAT), has been developed 
and is being used in several countries for diagnosis of visceral leishmaniasis. 
Leishmanin, an antigen used in skin tests as an aid for diagnosis and in epidemiological 
surveys, is now being produced in an endemic country, and following the completion of 
ongoing tests it will become available at very low cost. The highly sensitive PCR has 
been applied to detection of Leishmania in experimental animals and human biopsies in 
Peru. 

Allopurinol, the common drug used against gout, combined with antimonials, is 
undergoing clinical trial in a multi-centre collaborative study, with encouraging 
preliminary results. The parasites grown in cell-free media resembling amastigotes (the 
form found in humans) has been shown to be biochemically and genetically similar to true 
amastigotes. This should facilitate testing new drugs and studying their mode of action. 
In a limited clinical trial in Brazil, human recombinant interferon gamma together with 
antimonials has been shown to cure severe or refractory cases. 

Earlier TDR-supported research resulted in improved regimens of antimonial drugs, 
commonly used for treatment of leishmaniasis. Manufacturers and health authorities are 
being urged to adopt the new regimens recommended by the WHO Expert Committee on 
Leishmaniases. 

Development of a vaccine against cutaneous leishmaniasis is progressing well. In 
the New World, a first-generation vaccine - produced in Brazil under government licence, 
outside the framework of the Programme - will be tested by TDR. In the Old World, a 
similar vaccine has been produced in the Islamic Republic of Iran and is to be tested in 
a phase-one trial soon. Molecules with vaccination potential have been identified and 

1 WHO Technical Report Series, No. 701, 1984 СThe leishmaniases : report of a WHO 
Expert Committee). 



are being produced and purified conventionally or by genetic engineering; they will be 
tested in experimental animals including non-human primates. The experimental animal 
models have been developed in Kenya, Panama and the USA and are being established in 
Guatemala and Brazil. 

3.7 Leprosy 

The Programme has provided extensive support for the testing of multi-drug therapy 
(MDT) for the treatment of leprosy. Large-scale field studies of the WHO-recommended 
regimens have shown that they are highly effective. The regimens have a high 
acceptability rate and a very low level of toxic side-effects. When over 
2000 multibacillary patients were followed up for five years subsequent to completion of 
treatment, not a single relapse was documented. Similarly, follow-up of several hundred 
paucibacillary patients after release from treatment has shown the relapse rate to be 
quite low, under 1% per year. In another field study, the epidemiological impact of 
treating all the patients in a given community with MDT is being evaluated in terms of 
the incidence of new disease. Preliminary results suggest that MDT may be capable of 
reducing the incidence of leprosy. Field studies evaluating MDT of shorter duration (two 
years) for multibacillary patients are also in progress. 

In recent years, three classes of new drugs with high bactericidal activity, 
including fluorinated quinolones (ofloxacin and pefloxacin), tetracyclines (minocycline) 
and macrolides (clarithromycin), have emerged as promising anti-leprosy drugs. These 
drugs are currently under clinical trial. Initial results obtained with ofloxacin have 
shown it to be highly effective； its bactericidal activity is less than that of 
rifampiein, the most active drug against Mycobacterium leprae. but far superior to other 
currently used anti-leprosy drugs, such as dapsone, clofazimine or thioamides. 
Pefloxacin appears to be equally active, but at higher doses. Field trials are planned 
to test MDT regimens which include ofloxacin. 

In spite of the demonstrated effectiveness of MDT, its application in some countries 
has not reached the desired level. Many of the problems encountered appear to be 
operational in nature, and in addition there are resource constraints and inadequate 
political commitment. In collaboration with the WHO Leprosy unit, TDR plans to address 
such operational problems as part of a special emphasis being given to field research in 
leprosy over the next few years. 

Ongoing vaccine trials based on armadillo-derived, heat-killed M. leprae mixed with 
BCG have made steady progress. A trial initiated in Venezuela in 1984 involves almost 
30 000 contacts of leprosy patients, most of whom have had four years of follow-up 
subsequent to completion of the intake phase. The intake phase of a second vaccine trial 
involving over 125 000 residents of the Karonga district in northern Malawi was recently 
completed. Owing to low incidence rates for the disease, the follow-up phases for these 
trials is expected to last 7-10 years before definite conclusions can be drawn. A third 
large-scale trial in south India involving the concurrent comparison of several candidate 
vaccines, including armadillo-derived M, leprae plus BCG and two other cultivable 
mycobacteria-based vaccines developed in India, is scheduled to begin in 1990. This 
trial, carried out under the sponsorship of the Indian Council of Medical Research, with 
assistance from TDR, will cover a population of about 300 000. 

Considerable progress has been made towards the development of second-generation 
genetically engineered vaccines. The establishment of an M. leprae recombinant DNA 
expression library has led to the characterization of genes and proteins required for the 
development of subunit vaccines based on specific epitopes. In addition, the innovative 
development of molecular genetic tools for mycobacteria has resulted in the introduction 
of genes coding for M. leprae-specific antigens into BCG, with the aim of using BCG as a 
vaccine vehicle. 

The recent development of diagnostic technology based on DNA probes, such as the 
PCR, will certainly contribute to the development of a new generation of specific, 
sensitive diagnostic assays for infectious organisms, including M. leprae. It is now 



possible to foresee an immediate application of PCR-based assays in aspects of leprosy 
research and eventually control activities, including diagnosis of early disease, 
determination of endpoints of treatment, diagnosis of early relapse, and identification 
of drug resistance. 

3•8 Biological control of vectors 

The aim of the Biological Control of Vectors component is to develop new 
cost-effective and ecologically acceptable tools for control of tropical disease 
vectors. Research concentrates on identifying and testing natural biological regulators 
of vector populations, and on stimulating the development and production of those agents 
that are shown by efficacy and safety tests to be promising for inclusion in integrated 
vector control programmes. 

Of the more than 40 different agents that have been investigated to date, two have 
reached the stage of operational use. The greatest progress has been made with Bacillus 
thuringiensis H-14, which has proved highly effective in the field against the larvae of 
blackflies and is commercially available. В. thuringiensis H-14 is used extensively by 
the Onchocerciasis Control Programme in West Africa and in some countries for mosquito 
control. В. sphaericus has given very promising results against Culex mosquitos (vectors 
of filariasis) and extensive field trials have been initiated in several countries. The 
Programme actively supports development of the production and formulation of these 
bacterial insecticides in developing countries. 

Biotechnology and genetic engineering approaches are used for the development of 
more potent larvicidal bacterial agents. Current understanding of the mode of action and 
genetics of bacterial toxins is providing the basis for the development of bacterial 
strains with broader target host spectra, higher potency against selected target vectors 
(such as malaria vectors) and prolonged persistence at application sites. The protein 
components of В. thuringiensis H-14 and B. sphaericus associated with insecticidal 
activity have been determined and the genes of most components have been cloned and 
sequenced. Toxin-producing genes have been cloned and expressed in cyanobacteria and 
other organisms which are present in the feeding zone of target larvae. 

The Programme has also launched a search in tropical countries for potential new 
biological control agents. Several interesting microbial arid fungal pathogens and 
parasites, well adapted to tropical climates, have been found and will undergo more 
detailed testing in regional laboratories in developing countries. With TDR support 
these laboratories have improved their expertise in vector biology and pathology. 

3•9 Social and economic research 

The Social and Economic Research component of TDR works towards successful 
adaptation and application of new and existing disease control tools to local 
circumstances, and determination of the impact of social, cultural, demographic and 
economic conditions on tropical disease transmission and control. Studies funded by the 
Programme have illuminated factors which facilitate and inhibit the effectiveness of 
disease control programmes and contributed to the development of practical materials to 
guide communities in better health procurement. These materials include brochures, 
manuals, videos and computer programmes, two examples of which are given below. 

Research findings concerning community participation in the control of Chagas‘ 
disease were applied in a pilot project in Venezuela. A simple manual of safe housing 
construction to prohibit the entry of the triatomine bug, the Chagas‘ disease vector, was 
developed and loans were provided both for new home construction and for housing 
improvement. As the project relied entirely on the use of local materials which were 
both economical and culturally acceptable, and incorporated instructions on house 
construction and improvement, the manual has been widely used in Venezuela and is 
currently being tested in other Latin American countries. 



In Thailand, a study of the costs of the malaria surveillance led to practical 
suggestions for the improvement of malaria operational units and field services. In 
addition, computer programmes were developed to enable the malaria division of the 
Ministry of Public Health to improve financial and administrative control and reporting, 
and better budgeting and performance analysis techniques were introduced in the division. 

The Programme is also supporting research on the economic implications of tropical 
diseases. A major review of work in this area was published in 1988, based on a 
conference supported by the Programme at the University of the Philippines School of 
Economics. 

4. RESEARCH CAPABILITY STRENGTHENING 

TDR's second objective - to strengthen the research capabilities of countries where 
tropical diseases are endemic - is based on several premises : 

-The strengthening of research capabilities in endemic countries is a long-term 
process associated with a certain amount of risk. 

-Institutions and scientists in endemic countries should be concerned with diseases 
prevalent in those countries and not depend on scientists from other countries to 
do research on their national health problems. 

-Scientists in endemic countries should be able to apply the latest advances in 
basic medical science and biotechnology to the study of tropical diseases. 

-TDR should enlist the talents of scientists from endemic and non-endemic countries 
in an international endeavour to develop new disease control tools. 

-Scientists in the endemic areas are needed to participate in careful "on the spot" 
testing of the new disease control tools and methods being developed. 

Activities to achieve this objective are undertaken within the context of 
institution strengthening and training of research workers. In 1988 a new component of 
Epidemiology and Field Research Support was created within TDR's research capability 
strengthening activities. 

4•1 Institution strengthening 

A total of 164 institution strengthening grants have been awarded by the Programme. 
The in-depth review of TDR's activities in research capability strengthening, carried out 
by STAC in 1987, and the continued evaluation by RSG of institutions completing their 
work undertaken with research strengthening grants, have identified the following factors 
associated with a successful outcome : 

-national and institutional commitment to tropical disease research, and the 
integration of the institution's programme into national health priorities； 

-leadership capability and the innovative imagination of the project leader; 

-reasonable career structures and salaries for research workers and adequate 
provision for running costs. 

Linkages with a strong research group in a developed country have greatly 
facilitated and accelerated the scientific maturing and transfer of skills to 
institutions in endemic countries. With this in view, TDR developed a joint funding 
venture with the Rockefeller Foundation of New York in 1988 and under this venture twelve 
partner grants were funded after a rigorous selection process involving over 
200 applications. 



The evaluations referred to above also indicated that the usual duration of 
institution strengthening grants is insufficient for the optimum development of 
institutional skills and facilities for research training and for the establishment of 
meaningful linkages with national control programmes and with other research groups. To 
help overcome these problems, a new programme-based grant has been established and an 
initial fourteen grants were funded in 1989. These include five grants for developing 
TDR-related biotechnological products. 

Research studies undertaken by institutions receiving research strengthening grants 
cover a wide range of topics and include the development of new laboratory techniques for 
better characterization of parasites and their vectors and for the performance of drug 
trials and epidemiologically oriented field research projects. 

4.2 Research training 

TDR has supported the training of researchers in endemic countries through the 
provision of 715 research training grants and 63 visiting scientist grants, and through 
the support of short-term group learning activities for transfer of technology and of 
15 postgraduate (M.Sc.) courses (seven in medical entomology, five in epidemiology, and 
one each in health economics, parasitology and biomedical engineering). 

Nearly half the scientists who received research training grants from TDR have 
completed their studies and returned to their home institutions. A study is currently 
under way to assess the impact of these grants on strengthening of national and 
institutional research capabilities. Preliminary findings indicate that most trainees 
have been successful in achieving the objectives set for their training abroad and, with 
few exceptions, the returned trainees are working in their field of study. They have 
also been instrumental in fostering collaboration with other scientists in their 
respective countries and abroad. Overall, the return rate of the trainees has been very 
high - over 95%. 

In order to attract more scientists to undertake research on tropical diseases, and 
research training, visiting scientist and re-entry grants may now be awarded not only to 
staff members of institutions receiving research strengthening grants, but also to 
scientists from other institutions conducting research on any of the target diseases. 
Furthermore, with a view to providing training opportunities at the "cutting edge of 
science", every opportunity is being taken to use projects funded by other TDR components 
to train scientists from endemic countries. 

An in-depth evaluation of postgraduate courses supported by TDR in medical 
entomology and epidemiology was carried out during 1987-1988. The quality of training 
provided, the number of students graduating and the quantum of research being carried out 
by the staff varied considerably. The medical entomology course at the Vector Control 
Research Unit in Pondicherry, India, and the tropical diseases epidemiology course at the 
Faculty of Medicine, University del Valle, Cali, Colombia, were considered outstanding. 
It was found that a successful course was associated with a high degree of national 
commitment and an active research programme undertaken by the course staff. Sponsoring 
institutions of courses faring well had received additional support from TDR through 
long-term grants. It was therefore decided to strengthen the research capabilities of 
institutions desirous of organizing postgraduate courses related to TDR target diseases, 
rather than supporting the courses as such. 

It is anticipated that the programme-based grants and those funded under the joint 
TDR-Rockefeller Foundation venture will also, during the coming years, be able to provide 
first-rate opportunities for training "on the job". 

A new career development grant has been established. Its purpose is to provide 
support for the research activities of outstanding investigators who might, despite 
strong determination and motivation and excellent qualifications, be prevented from 
continuing their work by the difficult conditions prevailing in the research sector in 
many developing countries, including the lack of appropriate positions for full-time 
scientists. 



4•3 Epidemiology and field research support 

The final steps in the process of development and transfer of new products of 
research for improved tropical disease control involve the conduct of epidemiological 
studies and field trials in endemic communities. It is anticipated that over the next 
five years more than a hundred clinical and field trials of the recently developed 
diagnostic, therapeutic and preventive tools will have to be initiated. These field 
trials provide the critical link between biomedical research and the use of the product 
in disease control, and they are the principal means of transferring both the new 
products themselves and the skills required by disease control personnel to use these 
tools. 

The ivermectin field trials provide a good illustration of the key role of field 
research in the transfer of new technology for use in disease control, but they also 
demonstrate that the capacity for the conduct of such trials is severely limited in many 
endemic countries. The lack of epidemiological researchers to plan the often complex 
trials of these new tools and the absence of field teams with requisite support 
structures to carry them out remain major bottlenecks in the transfer process. Most 
field research studies require multidisciplinary input and may require the participation 
of parasitologists, entomologists, clinicians, behavioural scientists and economists, as 
well as laboratory support. For each project, field teams must be recruited and trained, 
infrastructure developed, and epidemiological baseline data obtained. For the successful 
introduction of new or improved control tools, ministry of health staff must be involved 
from the beginning, in the planning and as fully as possible in the conduct of the 
studies. 

The new TDR FIELDLINCS (Field Links for Intervention and Control Studies) programme 
is designed to provide major support for field research investigators by the promotion of 
field research networks as mechanisms for (i) strengthening skills in project design, 
methodology and techniques, including those of standardization, quality control, analysis 
and interpretation, and (ii) developing project-to-project linkages to allow information 
exchange, comparison of results and a reduction of the isolation that is too often a 
feature of field research. FIELDLINCS will provide opportunities for hands-on field 
research training and facilitate establishment of the necessary linkages between ministry 
of health disease control programmes and academic researchers. 

The need for career structures for field researchers and adequate recognition for 
field research continues to be of fundamental importance. In the absence of role models 
in ongoing field research, it is difficult to attract young investigators to the field. 
Thus special attention must be given to incentives, awards and recognition for those who 
are undertaking field research. TDR's new career development grant may be particularly 
useful for this purpose. 

5. FINANCE 

TDR is financed primarily by extrabudgetary contributions from governments, 
international institutions, foundations and nongovernmental organizations. Contributions 
to TDR amounted to US$ 30.5 million in 1988. Member States, mainly those of the 
industrialized world, account for the major part of the contributions, and the 
со-sponsoring agencies provide about one quarter of the resources. Member States of a 
number of countries where tropical diseases are endemic also make financial contributions 
to the Programme, in addition to participating in TDR's scientific and technical 
activities. WHO contributes to the Programme through a budget provision in the global 
and interregional programmes and also through the budgets of the WHO regions where 
tropical diseases are endemic. The total WHO budget provision for the Programme is 
US$ 3 067 900 in the 1990-1991 biennium. 

The budget for the Programme is approved by JCB after consideration by STAC and the 
Standing Committee. Programme expenditures have increased considerably in recent years, 
in response to growing financial requirements to sustain Programme activities, to 



improved capacity to administer a larger Programme and to increased contributions. 
Expenditures (obligations) in 1986-1987 were US$ 48.0 million and the programme budget 
for 1988-1989 was US$ 63.4 million. The programme budget approved by JCB in June 1989 
for the 1990-1991 biennium totals US$ 72.9 million. This will require an increase of 
some US$ 8 million over the contributions in 1988-1989. 

6. FUTURE DIRECTIONS AND PRIORITIES 

Fifteen years after the World Health Assembly first called on the Director-General 
of WHO to intensify research on major tropical diseases, some 65 "products" resulting 
from research supported by the Programme are being used in disease control or are 
undergoing clinical and field trials (see Annex). However, much work remains to be done 
to develop an adequate array of new tools for preventing, diagnosing and treating 
tropical diseases. TDR-supported research has vastly increased knowledge of the 
parasites which cause tropical diseases, the disease vectors, and the epidemiology and 
socioeconomic environment of the diseases. From this improved knowledge are emerging 
many potential disease control tools and techniques. The emphasis now arid in the coming 
years will be on "product development" - the process of trans forming scientific 
discoveries into usable disease control tools - and this will be the Programme's major 
priority. 

Product development requires the Programme to closely monitor promising lines of 
research and to actively promote the development and testing of emerging products. 
Closer collaboration with industry and the deployment of persons experienced in 
commercial product development will facilitate this process. New and flexible mechanisms 
will take advantage of promising opportunities as they arise. This approach should 
facilitate and accelerate the development and delivery of new disease control tools. 

As more and more products are emerging from research supported by TDR, there is a 
vastly increased need for facilities to test the new products in actual field 
conditions. As recommended by the External Review Committee, field research is therefore 
a major Programme thrust, underscored by the establishment of a new component of 
Epidemiology and Field Research Support (see section 4.3 above). 

To complement these priorities, emphasis on research capability strengthening will 
be two-fold: enhancing capabilities in endemic countries for the field-testing arid 
production of new disease control tools； and strengthening capabilities in those endemic 
countries where Programme activities have been minimal to date. A major effort will be 
made to develop appropriate linkages between tropical disease researchers and other 
relevant groups； between researchers and disease control authorities； between 
laboratory scientists and field researchers； and between scientists and institutions in 
developing countries and those in developed countries working in the same or related 
fields. 

These major thrusts and priorities should accelerate the development of new drugs, 
vaccines, diagnostic tools and vector control methods for major tropical diseases, and 
facilitate the achievement of TDR's objectives and the high expectations placed in the 
Programme. 



PRODUCTS OF RESEARCH IN WHICH THE SPECIAL PROGRAMME HAS PARTICIPATED 

ANNEX 
1 

„ , e In clinical In field In disease Product . . . . . . . trial trial control use 

Malar ia 
Drugs 
Mefloquine hydrochloride x x x 
Mefloquine/sulfadoxine/pyrimethamine combination 
Halofantrine 
Dapsone/chlorproguanil combination (x) (x)_ 

Diagnostic/surveillance tools 
Microtest kit for Plasmodium falciparum sensitivity to antimalarial drugs x -
Poaable, low-cost, banery-operated field incubator for use 
wi th microtest kit ： x -
Field tests for measuring antimalarial drugs in biological fluids x -
DNA probes for detection of P. falciparum and P. vivax in blood 
Polymerase chain reaction for detecting P. falciparum in blood (x)-
Cloning and characterization 
studies on drug resistance -
Synthetic peptides and antigens for antibody detection in epidemiological 
studies x 
V/ecfo厂 control tools 
Diagnostic monoclonal antibody-based (Zavala) test for species-specific 
detection of sporozoites in mosquitos 
Cyiogeneîic methods for mosquito identification 
Isoenzyme analysis 
Cuticular hydrocarbon analysis • 
Selective insecticide spraying • 
Electrostatic sprayer. 
Impregnated bed nets -(x) 

Schis tosomias is 

Diagnostic/surveillance tools 
Diagnostic urine filtration technique x x . 
31-32K diagnostic antigen (x) ® 
Vector control tools 
Selective use of plant molluscicides x 

Filariasis 
Drugs 
Ivermectin for onchocerciasis — x ~(x )~ 
Ivermectin for lymphatic filariasis x 
CGP 6140 for onchocerciasis x 
CGP 20376 for lymphatic filariasis x 

Diagnostic/surueillance tools 
A monoclonal antibody probe for Brugia malayi infective larvae x 
DNA probes for B. malayi infective larvae — x 

Preventive Tools 
Guinea-worm water filter - x 

African trypanosomiases 
Drugs 
Eflorntthine (DL-a-difluoromethylornithine ； DFMO) x 
Diagnostic/surveillance Tools 
Card agglutination test for Trypanosomiasis (CATT) 
Miniaiure anion-exchange centrifugaiion technique (MAECT) kit • 

1987 
1 Reproduced from Tropical diseases : progress in international research. 
-1988. Ninth programme report. World Health Organization, Geneva, 1989 (Table 1.1) 



Annex 

PRODUCTS OF RESEARCH IN WHICH THE SPECIAL PROGRAMME HAS PARTICIPATED1 (continued) 

n , In clinical In field In disease Product . . 
trial trial control use 

Vector control tools 
Monoconical insecticide-impregnated (Vavoua) tsetse fly trap 
Pyramidal tsetse fly trap 
Insecticide-impregnated screens 

Chagas disease 

Diagnostic/surveillance tools 
T w o serological tests (GP-25 and MAB-5) 
Monoclonal ant ibody-based antigen test 一 

Agglutination blood-screening test for Trypanosoma cruzi antibodies in 
transfusion b lood 
DNA probes for T. cruzi detect ion x 
Synihei ic / recombinant T. cruzi peptides for diagnosis (x) 
Vector control tools 
Insecticidal paints x (x)-
Insecticide fumigant canister x x -
Triatomine detect ion box x x -

T h e le ishmaniases 
Drugs 
Itraconazole and ketoconazole (x) 
Allopurinol riboside : x 
Allopurinol + ant imony compounds x -
•y-lnterferon + ant inomy compounds ~®z 
Paromomycin ointment x -
New regimens of ant imony compounds x -
Diagnostic/surveillance tools 
Dot-ELISA (enzyme-linked immunosorbent assay) test x -
Direct agglutination test — x -
Standardized count ing technique for quantifying parasite 
load in spleen biopsies 

Leprosy 
Drugs 
Multidrug therapy regimens 
Long-acting sulfone drug formulat ion • 
Pefloxacin 
Ofloxacin 
Minocycline (x)-

Diagnostic/surveillanee tools 
Mycobacxerium /eprae-specific monoclonal antibodies 
Vaccines 
Heat-killed M. leprae vaccine 

Biological cont ro l of vec to rs 
Bacillus thuringiensis H-14 
B. sphaericus 
Larvivorous fish (several species) x x 

Social and economic research 
Adult education materials w i th information on tropical diseases (x) 
Community-based health education materials on tropical diseases x 
Computer program for monitor ing cost-performance 
of a malaria control programme (x) 
Manual for low-cost housing construct ion to prevent triatomine infestation (x) 

(x) = Product added or posit ion changed since Eighth Programme Report. 

1 Reproduced from Tropical diseases : progress in international research. 
1987-1988. Ninth programme report. World Health Organization, Geneva, 1989 (Table 1. 


