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1. Overview and Summary 

The  second external review and evaluation of the UNDP/WORLD BANK/WI-IO Special 
Programme for  Rescarch and Training in Tropical Diseases (TDR) was conducted by an External 
Review Committee (ERC) during the period November 1986 to December 1987. Tlie terms of 
reference for the review (see Section 2 and Annex l )  included assessment of the contributions 
and scientific accomplisl~ments of the Programme, the fundamental bases for its existence, its 
approaches, and its future role and development. In tile light of its resources and time, the 
E R C  cliose to foc~is  upon those aspects of its very broad and detailed terms of reference that 
it felt most fundamental to the specific mission of the Programme. 

The  summary below represents [he findings, conclusions, judgements and recommendations 
of the External Review Committee. 

f . l  Mission of tile Proeri1in111e: I l l e  Scone and Evolotioi~ of its k_c!iyirky 

'Tile enorinoiis health and economic burden of tropical diseases, especially the TUR targct 
diseases, compellingly justifies tlie coiitiriued existence of tlie Progranlme. The f u n d a m ~ i t a l  
mission of the I'rograinme sliould continue to be the development of new and improved tools foi- 
tlic control of major trol~ical diseascs. A nccessai-y part of tlie clcseiopment process is the 
dcn?onstration of the utility of the tools in their intended setting of use (i.e., count!-ics 
where the target diseases are endemic) and the initial exploration of tile most appropriate 
nleans of their application. Tliese arc legitiruate aspects of TDR's inandate and tlie evoliition 
o r  tlle Prbgramme m~is t  reflect greater emplrasis oir. thcni in tlic corning decade; this will ci~tail 
expansion of field tcstiiig wl~icli will necessarily need to be contluctetl in cleveloping couiitries 
wi~ei-c tiic targct disc:lses are  endemic. 

Streiigthening tlie rescarcli capahiiity for tropical disease control in  developing cndei-iiic 
countries is essential iii fiilfilling the T'iof;raiiimc's mission. Research capability 
strcogtheniiig (IiCS) was therefore rightly regarded as a necessary acti\jity for  TDR. 
Institution strciigtilening is a higii--cost, long-term venture for wliicli predictors o r  siiccess 
are  presently not eiitisely re1iai)ie. i n  recent years TDR lias been tile major fiiiitler of sucli 
cfforts (botli institution strengthening and trol~ical disease research training). The liesearcli 
Strengthening Group (IISG) lias developed a sound set of operational criteria for rcsearch 
capability strengthening efforts. Progress to date has been encouraging; fu r t l~e r  efforts 
will be needed to evaluate the long-term impact of investinents to date. Research capability 
strengthening is a Iegitiriiate second formal objective of the Programme hut its assignrncnt to a 
separate Programme Area has led to less than t l ~ e  desirable level of integration with Researcli 
and Developiiie~it (R&D) activities. This was inevita.ble at first, but now tlie two Programme 
Areas RCS and R&D - -  must he fully inlegrated. Tlie ERC believes tliat researcli capability 
strengthening should remain a major feature of TDR efforts but should he mucli more strongly 
lililtcd with overall Programme needs, especially those of the li&D Components, than was the case 
in tlre first decade of the Programme's existence. Action taken by Director, 'TIIR, to achieve 
this aim is commended. 

The pro j~or t io~i  of the total budget presently devoted to researcli capability strengthening 
(25 per cent) is judged by the ERC to be reasonable, but staffing for this Programme Area 
needs to be increased in the light of the anticipated increased workload due to new funding 
activities, e.g., programme-based grants. 

Owing to the anticipated expansion of field testing activities in the next decade, there 
is likely to be a greater need for epidemiological expertise, already scarce, in  developing 
endemic countries; hence, RCS activities should emphasize training in epidemiology in the 
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next few years. Field testing will require inci-eased emphasis on epidemiology in the 
disease-specific conlponents. 

The  ERC appuoves of recent actions taken to integrate more closely epidemiological 
activities into overall R&D and RCS activities, including the participation of a member of the 
Epidemiology Steering Committee (SC) in each disease-specific SC. It favours development of a 
stl-ategy to achieve stronger involvement of individuals with social and economic research 
expertise in selected ]<&D Steering Committees, but believes the SC on Social and Economic 
Research (SER) should continue to exist and fund projects in order to preserve a focus fol- its 
erforts. 

Tlie time frame for  the development of new disease control tools from identifying and 
~inderstanding the ctiological agent througl~  field testing and initial al,plicatioii - -  is l 5  to 
30 years. Even the more targeted latcr phases call take a dccade. After reviewing the current 
status of progl-ess towards development of disease control tools for the ' m R  tavget diseases, 
tlie E R C  judges that there is a clear need for  the Programme to continue for  a t  least l 0  
years. The situation sliould be reviewed again at that time. 

Having weighed many factors which influence decisions on  the selection of target diseases, 
tlie E R C  considers that there is no strong case to drop any of the diseases p~.esentIy included 
in TDR's activities, nor are resot~.rccs currently adequate to add any diseases. Tlie ERC 
recommends no change in tlie content of the Programnie a t  this time. Tlie worldwide 'pidemic of 
acquired immune deficieiic)~ syndrome (A113S) resulting From infection wit11 the hnman 
iiil~nu~iodeficiency virus (HTV) will, however-, require that TDR addresses intezlctions hetwee11 
JflV infection ant1 TIIR target diseases, in collaboration wiil> the W130 Global Programme on AIIIS. 

Further development of the Progl-amme will need to talte piace in the following areas: 
( l )  expansion of efforts .in Cield testing; (2) r.;itional drug development; (3) social and 
eco~iornic research, includiiig healtl? econolnics and develol>rnciit policy; anct (4)  greater 
inlegration o r  the RCS and X & D  Yrogramine Areas. P I I I . S U ~ ~  of t l~cse  efforis sl?o~llci not /be at f!ie 
expense of biori?ecljcai research ant1 dcvelopnieiii since a strong base will be iicedcti to untierpiii 
tile develo],rnent of new disease contl-ol tools. 

T l I R  already has a considerable record of accornplisli~~ients. In its first decade of' 
existence it has fulfilled its mission laudably by identifying rational objectives and 
pursuing t l ~ e m  through appropriate, well-managed meclianisms. i t  is now a central and 
indispensable feature of global research and developn?ent efforts to f ind new aiid betrcr tools 
for  tropical disease control. 

The Programme has made many broad coritributions to tile development of conlrol tools Col 
tropical diseases in addition to the impressive accumulation of scientific results from 
research it has supported. These include raising awareness of tile need for  tropical disease 
control R&D; recruiting and enabling a.n expanded cadre of investigators to enter tropical 
disease R&D; providing a source of funds and intellectual peer support for  good but 
previously underfunded investigators (e.g., in developing countries and in social and economic 
research); improving communication among disparate relevant disciplines; establishing 
effective collaboration with industry in a fashion that has been sensitive to public health 
needs in developing disease-endemic countries (DECs); providing a model for  the 'management' 
of targeted research by scientists; and providing proven strategies and criteria whereby 
research capability strengthening can be effectively pursued. 
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The list of 'products' stemming from research in which TDR has participated is impressive 
(see the TDR Eighth Progran~nze ReporlU, whicli should be regarded as an essential companion 
to this review). Some 60 products are now in use or in advanced stages of development (in 
clinical or field trials). Important R&D contributions of the Programme include: 

e organizing transnational drug trials of new therapeutic agents for malaria; 

o supporting a broad range of work critical to malaria vaccine development; 

o sustaining field reseal-cl1 in malaria; 

c supporting work to lay a basis for possible development of a scliistosomal vaccine; 

a, promotir~g, in collahoratioii with industry, the clinical development of ivermectin for 
tlie treatment of oncliocerciasis, along with other drugs for this and otlier filarial 
diseases. 

e providing virlually unique support for  a comprehensive spectrum of activities in 
African trypanosomiasis control R&D, ilicluding work on drugs (DL-a-difluorometllyi- 
ornitliiiie and analogues) and the Card Agglutination Test for Trypanosomiasis 
(discovered outside the Programme but developed for  field use \vitIi 'Tl3II resources) and 
tlevelopmental work on tsetse-fly traps; 

c, catalysii~g the development of a network of first-rate research and deveiopmciit ceilti-c,s 
oil Cliagas' disease in DIz;Cs, whicli have contril~uted to undcrstaiiding of tlie patliog(!n, 
its antigens and palhogenicity, tlie social aspects of the disease and improved vector 
control; 

organizing very important trials on rilultidrug thcrapy for lej3rosy; 

e facilitating the dcvelopment of a first-generation leprosy vaccine caiididate by 
creating a global. network of iiivestigatoi-s aiid providing organizational and finailciai 
support for their activities up to rlie stage of clinical trials; 

s increasing understanding of many aspects of the leishmaniases arid uncover.ing their 
widespread global distribution; 

e developing a new regilnei~ for antimonial drugs, wliicli has been established as the 
recommended treatment of visceral leishmaniasis; 

e supporting the development of Bucillus ihiiriizgierisi.r as a biological vector 
control agent, wliich is now used extensively in oncliocerciasis control; 

sa eiihancing rlie epidemiological quality of field studies on control of the target 
diseases. 

These practical contributions -- many of wliicli are now actually being put into use iii 
develol~ing countries -- attest not only to the scientific f>roductivity of TDR but also to tlie 
fact that the Programme is developing tools truly appropriate for  the settings in which their 
use is intended. 

* Tropicnl Disease Research: A Global Partner..ship. Eighth Progranzr?le Report.' The  Firsf 
Ten  Years,  with Highlights o f  the 1985-86 Bienniuil~. ( J .  Maurice & A.M. Pearce, eds.) 
Geneva, World Health Organization, 1987, 191 pp. 
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Tile focus of the Programme's R&D contributions is evolving from the generation of 
scientific research results towards the development of actual products, in no small measure as 
a consequence of research it has promoted. 

The  contribution of the Programme's researcli capability strengtliening activities include: 
principles and guidelines by which research capability strengtl~ening can be effectively 
pursued; a significant number of successfully strengthened institutions in developing 
countries; and a total (by 1986) of over 500 new researchers trained in various aspects of 
tropical diseases. Tllese are significant accon~plishn~ents  for  a total expenditure for  tlie 
decade 1976-1986 of only approximately US $44.5 million. 

'TDR's chosen rnodi~s oper-arzdi as a catalyst, convener and leader is appropriate and 
cost-effective. Overall, the ERC finds tlie Programme to be effective and productive. 

1.3 Social arid Ecorio~nic Reseal* 

During the last decade, social and economic reseal-ch on tropical diseases was either 
non-existent in many DECs or it arose mainly through the s t in~ulus provided by TDR. The  most 
significant achievelnellt of TDR's Social and Economic Research (SER) Com~,onent is the inirial 
research 'infrastructure' it has established bp  creating essentially the first cadre of 
tmined social scie~itists and supl~orting the first social and economic researcli projects oil 
tsol,ical diseases conducted in endenlic countries by local social scientists. This is S:EK's 
unique contribution not only to T13R but to the scientific community of developing countries. 

In asking the questions of who does wliat, where, when anti wliy, S I X  projects have 
contributed to the identification of populations and individuals a t  risk a t  tlie community 
anrl Ilo~isehoId levels. Answers to these questions have also helped establish the basic 
building bloclts fo r  disease control efrorts through increasing understanding of tlie social, 
eco~loinic and cultural aspects of tropical diseases, such as: patterns of occui?atioiial anti 
liouse,hold activity; si:asonal dimensions of these activities; man-vector-parasite cori~iections 
(including itnowledge, perceptions, at.titndes and practices vis-a-vis specific diseases); 
patterns of coping with disease; mobility and scttlemellt patterns; response to treatment and 
control measures, etc. With respect to the latter, some good cost-effectiveness studies liave 
been supported by the SER SC. 

FJowever, study of the econornics of tropical diseases and research on commnnity 
participation and on  the integration of tropical disease control in primary health care liave 
proven to be  more intractable. These clearly represent areas wliich will require considerable 
worlt well into tlie futirre. 

Jn the shorter term, other indicators of progress must be investigated, includiiig factors 
such as changes in knowledge, perceptions, attitudes and practices; changes in health-related 
Iiirman behaviour; and  changes in disease incidence and prevalence. 

The  ERC Firmly believes tliat social and economic research will be critical to the eventual 
control of tropical diseases, and the Committee has made a number of specific recommendations 
~vhicli  are described in Section 5 .  Much greater emphasis needs to be placed on  social and 
economic research within Programme Area I11 (RCS), and social science disciplines should be 
strengthened in the membership of tlie Scientific and Tecl~nical Advisory Committee (STAC), the 
Research Strengthening Group (RSG), tlie Scientific Working Gsougs (SWGs) and relevant disease 
specific Steering Committees. Given the magnitude of tlie tasks, the E R C  is convinced that the 
budget of the SER Component should be doubled over the next five years and that an additional 
staff member is needed to support SER SC activities. 
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1 .4  Research C a ~ a b i l i t y  Strengthening ant1 Researcli and  Develo~ment 

The ERC affirms its conviction that research capability strengthening is an essential 
activity in fulfilli~rg the Programme's mission. 

Establishment of Programme Area 111, Researcli Capability Strengthening, in addition to 
that of Programme Area I f ,  Research and Development, has been beneficial in emphasizing the 
importance of research capability strengthening. Since the beginning of the Programme, there 
has periodically been debate about the relative balance between RCS and R&D. It seems to the 
E R C  that there is agreement, within the Joint Coordinating Board (JCB), STAC and TDR as a 
whole, as well as within much of the community familiar with its efforts, that the present 
balance between RCS and R&D is appropriate and acceptable. However, the ERC is concerned 
that, while approximately 25 per cent of TIIR resources are devoted to RCS, there are 
proportionally far fewer staff in this Area than in research and development, although 
RCS requires considerable resources in terms of proposal development and project management. 

The ERC concurs with the overall strategy adopted by the RSC; in institution strengthening, 
namely supporting the development of existing national institutioirs in relevant subject areas 
in preference to creating new, specialized international institutes or centres. The ERC 
recognized that some institutions in which strengthening was attempted would not achieve 
success for reasons beyond their control or that of TDR. The adopted strategy avoids 
potential problerns of isolation from national government efforts ant], importantly, enahles 
researcll. training to be undertaken on a broader basis. I11 addition, it makes possible 
invesrn~ents (albeit snraller) in a larger number of institutions, thereby reducing the risks of 
losing investments in an area where there are no clear predictors of success. 

-1.0 help TDli-strengtlrened and other institutions i n  tTeveloping e~ldernic counlries expand 
their activities in research and devcloj~ment, cooperation between Programme Areas JI and 111 
i?eec$s to be inteirsi~iect to lead to greater integration of their activitics. Ideally, Steering 
Committee members and Secretaries need to have input into ail phases of the iresearcli 
sirengtliening process. The FRC approves of the directiorrs being pUrstied by Director, '1'I)R; in 
firis regard, whereby research capability strengthening is viewed as a phased process, 
bcginrring with training, followed with a i>hase similar to that covered by the present 
five-ycar inst i t i l l ion-st rengthei lg  grant, then with programme-based grants for researcl? 
activities, arid resulting finally in support from R&D Components. 

Geographic needs for institntion strengthening are becoming more focused and, in the 
furure, activities should increasingly emphasize RCS activities tiecl more closely to Programme 
needs (e.g., field testing). The proposed programme-based grant, an intermediate grant 
between institution strengthening and research grants, is a very suitable mechanism for  
achieving progress in this direction. Therefore, it appears to the ERC that there slrould be a 
sn~aller  number of institutioii-strengtl~eniiig awards i n  the second than the first decade. 

In the area of research and development, the ERC supports expanded efforts by Steering 
Committees and SC Secretaries to stimulate individuals (or groups) to develop R&D proposals in 
line with the SC short- and long-range work plans. 

Although complex, the management structure of TDR is appropriate to the activities 
undertaken and the chosen nzodus operandi. Steering Committees amd Scientific Working 
Groups create a network of scientists committed to work on tropical diseases. The ERC wishes 
to stress the fact that strategy setting by scientists and peer review form an integral part 
of Programme execution. 
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The E R C  proposes no change in the present arrangements wliereby WHO technical unit staff 
serve as Secretaries of the Scientific Working Groups of corresponding TDR Steering 
Committees. This arrangement can usefully co~isolidate and formalize ties between TDR and WHO 
regular budget programmes. 

The E R C  recon~mends a review of Steering Committees and of the staffing needs for  SC 
operations. Further, tlie ERC recommends that mechanisms be developed to improve the 
grant-making operation of SCs; suggestions are made for  streamlining such procedures and 
making more uniform use of SC members and external reviewers (see Section 7). Tlie ERC 
considers it possible to increase staffing within Programme Area 111 and the SER Coml~onent  a t  
tlie expense of staffing within Programme Area 11. It should also be possible witliin the 
staffing pattern to increase input into Programme Area 111 by staff primarily engaged in 
Programme Area I1 activities. Tlie E R C  proposes that an in-deptli analysis of staffing needs 
for  tlie coming years be made by T D R  management in collaboration with a consultant experienced 
in science administration. 

After assessing the management of TDR,  the ERC feels that tlie present term of office of 
the JCB Chairman is too short to allow development of tlie desirable level of familiarity with 
tbe Programme. Tlie need for  sucli familiarity will increase with tile envisaged JCB involvement 
in fundraising described below (see also Section 10). Accordingly, the E R C  recommends that a 
term of office of three years be considered for  tlie .ICB Chairman. 

The Programme's goals can only be pursued effectively by a group that can maintain a truly 
global aiid objective ],erspeclive and promote linkages irrespective of regional boundaries. 
Tile ERC therefore believes that the present structure and administrative arrangements of tllc 
i'rogi-amme are appropriate to meet llic cliallcnges before T D R  in tile coming tfecade. 

Tlie ERC reviewed tile roles and respons~biiities of the Special PI-ogramme Coordjiiator and  
(ire I'rogramnie Director and their relatioiislii~?. It believes that the existing arrangements 
l?ave worked successfully and recommends that tliese not be changed. Tile Prograri~ime's 
co-sponsors s l ~ o i ~ l d  be actively involved in the selections aiid appointn~ents  of tlie I'sogranime 
l:?irector and the Special Prograrnrne Coordiilator. 

'The ERC is impressed will1 the Progran~me's achievements in irs Managenient Info~.mation 
System (MISTR) and proposes no changes in the manner in wliich it is organized. If the 
I-ecornmendations under 'Comniuiiicatjons' (see Section 9) are inipleniented, MISTR could well 
play an expanded role in developing information for  Programme promotion. 

1.6 Resnonsibilities in the DeueIonrnent 2nd Apnlication of Disease ContyeLwaok 

The field testing of prototype disease control tools will require active communication 
and collaboration between TDR Components (disease-specific Steering Committees; tlie 
Components on Biological Control of Vectors, Social and Economic Research, and Epidemiology; 
and the RSG); WRO technical units; national governments (ministries of health, disease 
control programmes, primary health care systems); research institutions in developing and, 
possibly, industrialized countries; TDR regional representatives; and probably industry. 
Collaborat.ion will be most effective in a situation in which respective roles are understood 
by all participants and in which each has the resources to contribute according to its 
appropriate responsibilities. The E R C  has tlierefore formulated guidelines for  TDR 
responsibilities, which include the following: 

e The  Programme sliould participate in and fund field research necessary to demonstrate 
the utility of new disease control tools in DECs and to identify the optimal initial 
approaclies for application of these tools. TDR involvement in such field research 
should focus on model studies with new classes of disease control tools to demonstrate 
how such testing should be conducted. The responsibility for  application of new 
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The  ERC hopes that its efforts and suggestions will assist the JCB and TDIZ Secretariat in 
~ ~ u r s u i n g  TDR's important mission. With regard to implementation, these bodies should view the 
spirit of the recommendations as being more important than the specific options suggested. 
The E R C  believes that contributors to the Programme sl~ould recognize that TDR. has an important 
mission and has adopted appropriate strategies to fulfil1 it (including direction and 
management by leading scientists, which truly makes it a 'Special Programme'), and that it is 
well managed, has a considerable record of accomplishme~lts and contributions to date, and is 
already developing appropriately to meet the challenges of the coming decade. Substantial 
changes have beer1 made during 198'1 aiid these meet many of the iieeds to which we have drawn 
attention. 

2. The Committee's Assignment and Approach. 

The Jo i r~ t  Coordinating Board, at its Eighth Session on 26-27 June 1985, decided that a 
second external review and evaluation of the Programme should be carried out. The first 
External Review Committee [ERC(I)] judged in 1982 "that because the first three years of the 
Programme was a building up period, tlie scientific I-esolts available now are not extensive" 
and that a further review of such acl~ievemeiits in approximately five years alas desirable. In. 
concurrence with the recommendation of ElIC(l) approved by JCB(S), the second review initiated 
by JCB(8) was intended to include evaluation of the scientific accon~plishments of the 
Programme. JCB(8) also recornr?~ended that the impact of the Programme should be stutlied ant1 ilic 
experience gained in the past should be assessed to deterrninc the futui-e role and devclol~ment 
of rhe Progranline. 

Objectives arid terms of reference for the second exiernai review ant1 evaluation of the 
:'rogramn~e wcre set out by SCU(8) and JCB(9) as follou;~: 

(a) to review the Special Pl-ogramme in terri~s of its objecf.ives alici its achie\:~merits; 

(b) to examine the fundainental basis of tire Special Programme aitd its futilre role based on 
achievements and experiences both inside and outside TDR over the last tell years; anti 

(c) to make recommendations on tlie objectives arid terms of reference and other related 
]natters examined in the course of the review. 

The  JCB decided that the review would be carried out by an independent Extcrnal Review 
Committee, which vvould be guided by the Standing Committee. The  E R C  would report to the SCE3 
at its Eleventh Session in June '988. The specific terms of reference, objectives, mechanisms 
and operation of the review are contained in document 'mR/JCB(9)/86.6 Rev.4, a copy of which 
is attached as Annex I. Membership of the Committee is listed in that document. An Executive 
Secretary (Dr R.  Widdus, Director of the Division of International Health, Institute of 
Medicine, US National Academy of Sciences) was appointed to assist and support the Committee 
in its work. 

2.2 Context of the Re&w 

The second external review aiid evaluation of TDR was initiated shortly after a new 
Director had been appointed and the occupants of a number of senior Secretariat positions had 
changed. Additionally, an assessment of an important Programme Area, Research Capability 
Strengthening, was nearly complete. These events, irrespective of the establisl~ment of ihe 
ERC, had led to an eiivironmeiit in which the Secretariat had begun evaluating future Progranin~e 
directions and making those managerial changes which were considered desirable. 
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In its progress report to JCB(IO), the ERC recognized the need for Director, TDR, to be 
able to implement those changes he considered desirable without unnecessary delay. The 
Committee had several extremely useful discussions with Director, TDR, about changes he was 
considering to improve Progi-amme management, and the ERC hopes its comments were useful. The 
ERC believes that all recent initiatives will be beneficial, especially the closer integration 
of Programme Areas 11 (Research and Development) and I11 (Research Capability Strengthening), 
as outlined in Annex 11 of the report of the twelfth meeting of the Research Strengthening 
Group (document TDR/RSG(i2)/87.3). As a result of discussions with Director, TDR, action has 
already been taken or may be under way on some of the concerns identified below. The ERC .. 

judged that by providing timely interim assessments of issues, it would maximize the utility 
of its deliberations to the Programme. 

'The E R C  judged the terms of reference for  its review to be extremely comprehensive and 
detailed. The Committee decided, given the available resources, to focus in its report upon 
those aspects of its mandate which it considered most fundasnental to the specific mission of 
the Programme (Sections 3 and 8). 

2.3 Activities 

Tire Committee held four meetings, at the first of wllic11 Mr W.W. l'urth, Assistant Director- 
General of WHO and Special Programme Coordinator, welcoined the inembers and reviewed the 
Committee's mandate. Also a t  the first meeting, Dr 3'. Godal, Director of TDR, provided ail 
overview of the Programme. l 'he Committee held intci-views with many persons closely associated 
wiili the Programme, including both present and pre\~ious members of the Secretariat, many 
persons from related WHO programmes, including technical units responsible for supporting 
tropical disease control (see Section g), and external scientists a r ~ d  policy makers. 
Dr A.O. L,ncas, previous Director of TDll ,  spent a day with the Committee during its second 
meeting. 

The Committee met twice with T\/r H.  Mahler, Director-C;cnerai of WHO, at the outset anti 
iowards the end of its activities, to review some issues of concern the Committee had 
identified. 

Members of the Committee conducted site visits to TDR-supported institutions in Argentina, 
Brazil, Colombia, Kenya, Nigeria, the Philippines and Zambia. 

Interviews were conducted by individual Committee members with a wide range of researchei-s 
and policy makers in developed and developing coontries, both those actively involved in the 
Programme and those not involved but knowledgeable about tropical diseases. Meetings of this 
nature were held in Brazil, Colombia, India, Nigeria, the Philippines, the United Kingdoiu and 
the United States of America. 

A list of persons consulted is i~rcluded as Annex II. Letters soliciting comments on 
issues of key concern to the ERC were sent to members of the JCB and STAC, and to other 
individuals or  institutions with interests related to those of the Programme. The substantive 
text of this letter is included as Annex 111. 

The E R C  reviewed extensive documentation on TDR. This included the Severith Prograrn17ie 
Report and Eighth Programnte Report; JCR, STAC, STRC, Standing Committee and RSG 
reports; SWG work plans; SC minutes and other documents; "Facts and Figures" documents; 
management and budget reports; lists of publicatiolls from TDR-supported activities; selected 
country profiles; project files and various materials prepared for  specific purposes or 
meetings. Additionally, a number of analyses and documents were prepared specifically for ERC 
use by the Programme's Management Information System. 
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The  ERC members individually reviewed the overall body of work undertake11 and the 

award-making procedures in the various Programme Components and Areas. They also reviewed 
in detail material relating to a selection of five projects, chosen by Steering Committee 
Secretaries, in each of three categories: (a) successful; (b) unsuccessful; and (c) 
meritorious but not funded because of resource constraints. 

O n  the basis of these activities and its collective experience in tlie management of 
scientific and development endeavours, the Corilmittee reports in the following sections its 
findings, conclusions, judgements and recommendations. It hopes that its efforts and 
suggestions will assist tlie .TCB and the Secretariat in pursuing tlie Programme's important 
mission. 

The  Committee wjslies to express its gratitude to all those who assisted it in carrying out 
tile review. Particular thanks are exte~icled to the Secretariat, wliicli provided documeiltatioii 
and comments efficiently and willingly. MS A.M. Pearce provided iielpful and greatly 
appreciated editorial suggestions. Finally, tlie Committee wishes to express its appreciation 
to h4rs P. I.,ynch and Miss S. Block for their assistance in preparing the report and their 
inailagemelit of logistic support for the Committee's activities. 

3. 'I'lle Mission of the lBrograanme and Fivolution of EB Activities 

Tile origins of 7'DR have been described concisely in the booklet "Science at Work": 

"In May 1974, ilie World Health Assembly of tlie World XTealth 01-ganization (\','lXO) 
passed Resolution WllA2'1.52, wliich jncludeti ihe following statement: 

'liecognizing that iropical pai-asitic diseases are one of tile main obstacles to 
improving tlie level of heallli and socioeconomic development in countries of the tropical 
aiic! subtropical zones; 

Rearing in mind the need ro develop research on mattc1.s connectecl with the iilost 
iii?portant tropical parasitic diseases; 

Realizing that national, regional or  global programmes of' tropical parasitic discasc 
control can be implemer~teti only if scientificallp--based methods and effective lneails for 
their control are available; 

Requests the Director-Geiler-al: 

e to iiitensify WHO activities in tlle field of research on the major tropical 
parasitic diseases (malaria, onchocerciasis, schistoso~niasis, the trypanosomiases, 
etc.) taking into consideration that such activities be carried out in endemic 
areas whenever possible and feasible; 

e to define the priorities in researcli on the problem of tropical parasitic diseases 
in the various regions of the world, bearing in mind the primary needs of the 
developing countries; 

e and to extend coope ra t io~~  with national institutions and other governmental and 
nongovernmental organizations in regard to tlie coordination of research in this 
field.' 
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This resolution forms the mandate and broad terms of reference for the Special 
Programme for  Research and Training in Tropical Diseases (TDR). Behind its formal 
language lay recognition of the importance of research as an integral part of efforts to 
improve control of major tropical diseases and concern over the inadequacy of research 
activities being conducted at the time. There was also an underlying premise that much of 
this research should be internationally based. The first step was to develnp the 
resolution into a programme of well-defined scope and structure. TDR was then formally 
established in February 1978, although many activities began before that date. From its 
beginning, TDR was seen as likely to continue for 20 years or more. Recognizing that 
TDR's objectives and activities relate to the economic potential of tropical disease- 
endemic countries, the United Nations Development Programme (UNDP) and The World 
Bank joined the World Health Organization as co-sponsors of the Programme, with WTIO 
as the Executing Agency." 

'The objectives of the Special Progranirne are usually stated as follows: 

To clevelop new methods of preventing, diagnosing and treating selected tropical 
diseases, meihods that would be applicable, acceptable and affordable by developing 
countries, require minimal skills or suyervision and be readily integrated into the 
health services of these countries. 

e To strcngtl~cn - -  through training in biomedical and social sciences and through 
sul,port to institutions -- the capability of developing couiitrics to undertalte the 
research required to develop these new disease control technologies. 

The six tliseases selected for inclusion in the Programme are malaria, schistosomiasis, 
filariasis (including onchocerciasis), the trypanosomiases (both /\fi-ican sleeping sickness and 
rile American form, Chagas' disease), tlie leishrnaniases 2nd leprosy. Tire criteria on which. 
these. diseases 1vci.e selected are disctissed below. 

The terms of reference of the ERC included consideration of Eu:idamc~?tai qi~eslions abon! 
rhe Programme's existence, activities ancl time Erarile. 

3.2 Thc  Ncerl for  a Progratnmc on rvonical D i c e a ~ e ~  

'The b~rrden that tropical diseases, and particularly the TDR. target diseases, impose or) 
tle\~eloping countries is still. enormous. Information on estimated incidence or prevalence has 
rccciitly been reviewed in tlie TDR Eiglzltz Pragranzn~e Report. 

o The worldwide incidence of malaria is in the order or  100 niillion cases a year, with 
an enormous consequent n~ortality and morbidity, including fetal death and low birth 
weight. Annual mortality from malaria is probably in the I-ange of 1.5 to 2 million, 
most of which occurs in infants and children. 

e More than 200 million people are estimated to be infected with the schistoson~iasis 
parasite. Consequences of the disease include liver and kidney damage and, not 
uncommonly, bladder cancer in advanced disease. 

e Filariasis appears to be spreading and now just over 108 million people are believed 
to be infected with one of the four filarial parasites that cause human disease. One 
of tlie major consequences of infection with lymphatic filariasis is elephantiasis, 
while onchocerciasis causes blindness. 

e African irypanoson~iasis is also on the upsurge but reliable estimates of incidence and 
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prevalence are difficult to generate. Fifty million people live in areas of 
transmission, and prevalence rates have in the last two decades risen to an average of 
1 to 2 per cent. They reach 18 per cent in some foci. The  disease is invariably 
fatal if untreated, and current treatments of advanced disease have unacceptable 
side-effects. 

@ The parasite causing Chagas' disease (Trypaizosonza cruzi) is now estimated to 
infect l 6  to 18 millioii people in Central and South America. This is an increase over 
the estimate of 10 million in 1976. Acute Chagas' disease is relatively mild, except 
in young children in whom myocarditis or meningitis may occur. Chronic Chagas' 
disease can entail heart disease and/or severe digestive tract problems. 

e The  worldwide prevalence and incidence of the ieishmaniases are believed to be in the 
order of 12 million and well over 400 000 cases per annum, respectively, but these 
estimates may not be reliable because of tiie difficulty inherent in tracking these 
diseases. Only the visceral for111 is fatal but overall estimates of mortality Iiave not 
been made; epidemics cause thousands of deaths, e.g., in 1977-1378 India suffered 
20 000 fatalities. Cutaneous and mucocutaneous forms result in severe skin or  
nasopharyngeal tissue destruction. 

e Leprosy is estimated to afflict I0 to 12. ~nillion people worldwide. In some areas in 
Africa and Asia, incidence rates of 10 per 1000 may occur. 

e Additionally, with some exceptions, vectors of tropical diseases have been little 
affected by control programmes: wbere insecticides have been used, resistance to ihern 
llas ernerged. They will continue to represent constantly moving targets. 

'l'hr. present situation is difficult to conipare with that at the I'rogramiiie's inception. At 
that time, precise global data \\,ere not available. Aitliougli iiiuch more is now known, iii iarse 
pal-t as a result of TDR's efforts, estiinaies siill have considerable uncertainty. It is 
clear, however, that in the last ten years awareness of tropical diseases has increased in 
developing endemic countries, that progress is being made in some areas (e.g., in reducing 
infant malaria mortality), and that the increasing itnowledge of the epidemiology of the 
diseases is ill. itself a powerful. tool in the fight against them. It is better understood that 
the infectious agenls, their vectors and animal reservoil-s arc 'moving targets', all sirowing a 
capacity for change, which necessitates continued vigilance. Additionally, the implications 
of human n~igration for tile contuol of tropical diseases can now be better assessed. 

'The Conimittee concluded that the continuing enormous i~eal th and econoniic burden of 
tropical diseases, especially the TDR target diseases, compellingly justified the continued 
existence of the Programme. (The scope of the Programme, in terms of tiie cliseases inclndeci 
viitliin its mandate, is discussed below.) 

3.3 Obiectives and  Activities of the Programme: The  Necessity for  Both Research a118 
Development and Research Caoability S t r e n ~ t h e n i n g  

The formulation of the Progranime was considered by the Committee. The EKC sees the 
fundamental mission of the Programme as the development of new and irnproved disease control 
tools appropriate for  use against the six diseases in the countries where they are endemic. 
An integral part of the development process is the demonstration of the utility of the tools 
and exploration of the most appropriate means of application and delivery in the setting of 
intended use. The cost of the new methods must be within the resources of developing 
countries, require minimal skills or supervision, and be capable of integration into the 
health services, especially the primary health care systems, of developing countries. Because 
the target diseases only occur extensively in developing endemic countries (DECs), research on 



the utility of new tools 'in the field' and on their application must occur in such countries. 
Insights for improvement of tools may also largely be expected to arise in situations where 
they are in use. 

It therefore follows that much of the development process will need to be conducted 
through researcli in DECs and, equally important, by those who are familiar with the cultural, 
social and economic milieux in which the tools will be used, to ensure that they are 
appropriate and effective in the circumstances in which the diseases occur. At the outset of 
the Programme, most DECs did not have a sufficient base of researchers or facilities to 
conduct the work required. It was obvious that biomedical research capability in tropical 
countries needed be strengthened to enable these countries to undertake research relevant to 
the control of indigenous diseases, specifically, research on the specifications, development 
and testing of new tools. Ensuring that there was adequate ]research capability in DECs to 
undertake such wol-k was therefore a necessary task for  carrying out the Programme's mission. 
It is tlie impression of the Committee that there has been a significant increase in the 
capacity of DECs to undertake research directed towards tropical disease control since the 
PI-ogi-amme was established. This includes developing strength in social and economic research 
capability iil relation to the target diseases. The ERC's impression is based upon the 
cluantity and quality of research publications and on familiarity over time with institutions 
in DECs. As tlie major provider of support for institution strengthening in tropical disease 
control research, the Special Programme deserves substantial credit for this improvement. Iii 
the coming decade there will he a conlinuing need for  Curtlier strengthening of researcli 
capabilities in. DECs, particularly iii some geographic areas, e.g., Africa, where the original 
instituriorial base that could be fostered was more limited. The ERC emphasizes its view that 
research cajxibility strengthei~ing is an activity requiring long-term commitment. 

Wliile tile TDR effort can and should be pursued tlirough a global network, it is a sensiblc 
aim that DECs ultimately be self-reliant in. t l ~ e  conduct of research and development activities 
- - - -  from tile laboratory to thc field - -  necessary to control their indigenciiis diseases; suc l~  
self-ieiiance is essential in forming true partnerships. The Coinmittee tlicrefore stresses 
illat researcl? capability sti-engtliening (towartis the goal of fropicai disease co11t1-01) miist be 
vie\veti as an essential, integral part of the T'DII effort to develop new ways of controlling 
tiiseases that occur i n  the trol,ical zones. The EKC wishes also to emphasize its belief that, 
irrespective of tlic case that can be cnade for- i-esearcli capability strerigtl~ening in tropical 
diseases as a necessary part of TDK's role, broad strengthening of institutions in D:ECs 
towards self-reliance is a valid and useful developmental activity in its own right. Ilowever, 
institution strengthening in areas not closely related to 'I'DR's mission and activities must be 
regarded as outside its responsibility. 

3.4 'li'11e Scope of Research a-n~errl Act iv i t ie?  

3.4.1 Pursuit of  Research and Develoy~ment Activities 

Tlie development of control tools for the target diseases has been pursued within the 
l>rogramme through Scientific Working Groups and Steering Committees largely organized around 
the target diseases. For some diseases, there now exist (or i ~ a v e  existed) separate bodies for 
cliemotl~erapy, immullology (mostly vaccine development), field research or epidemiology. 
Consolidation of Steering Committees in some areas (e.g., African trypanosomiasis, the 
leishmar~iases, Chagas' disease) has occurred in the last few years. In addition, there exist 
(or have existed) what are termed 'trans-disease' Components. The Biomedical Sciences (BIOS) 
Coml~onent was disestablished in 1985 and the Epidemiology Component was moved from 
Programme Area 11 (Research and Development) to Programme Area 111 (Research Capability 
Strengthening) in 1987. Thus, Social and Economic Research and Biological Control of Vectors 
are the only trans-disease Components now under Programme Area 11. 
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The  R&D Components in operation in 1987 were: 

Chemotherapy of Malaria 
Immunology of Malaria 
Applied Field Research in Malaria 
Schistosomiasis 
Filariasis 
African Trypanosomiases 
Chagas' Disease 
The  Leishmaniases 
Immunology of Leprosy 
Chemotherapy of Leprosy 
Biological Control of Vectors 
Social and Economic Research 
Epideniiology 

Scientific Workiiig Groups (SWGs) are assigned the responsibility for  planning, 
implementing and evaluating progress in research. Objectives, priorities and strategies arc 
formulated into work plans for  each area. SWGs are somewliat amorphous bodies, including a11 
scientists irivolved in a.ny aspect of the SWG's work. SWGs meet at irregular intervals to 
consider the overall programme in their area, or  some facets of it, wlien it is considered 
necessary. 

SWG work plans arc in reality executed, and generally rormulated, by tlie Steering 
Clommittexs (SCs). The  coniposition of SCs is more rigorously defined. T11e inajor activity of 
SCs lias tended to be the review of ~~roposa l s  subniitted for  funding, but they have over t i~i ic  
also assulnetl a nunlbcr of the func1:ions of SWC;s. The ERC 11as somc concerns about the 
ol,erations of SWGs and SCs, which are discussed under Section 7. 

in  its deliberations the Conlmittee foi~aid that rhc largely disease-specific orienta.tion of 
i i ~ c  rl?ain operational entities, SCs, 11a.s some disadvantages as well as advantages. 'The n?aiii 
clisaclva.ntage of a disease-sixxific management structure .is the tendency for  groups to woslc iii 
isolation, It is, of course, desirable that some groups lia.ve an overview of the entire 
spectrum, from basic research to field investigations, for  each disease. I-lowevcr, there are 
commonalities between diseases jn the research, development and field testilig progression. 
Similar approaches - -  e.g., nlolecular biology applied to the study of important parasite 
genes, drug screening, clinical trials and field \vork -- may be needed for  different 
diseases. A management structure based on phases in tlie iimovatioii process has certain 
obvious disadvantages, such as potential discontinuities. On balance, the ERC favours 
contiiiuation of the present disease--oriented approach. However, the Committee felt it 
desirable that greater steps be taken to ensure communication among disease-specific 
Components in the R&D Programme Area. Experience gained in one Component shoultf be shared 
more effectively. The Committee recognizes that some sf:eps have already been taken by the new 
Director of TDR,  e.g., Programme-wide seniinars and coordinators for  certain aspects of 
Programme activities, such as drug development. Hou8ever, the EXC encourages consideratioil b y  
the Secretariat of additional nietliods to enhance this comniunication. This issue could be 
considered in connection with the suggestion that it may be possible to achieve some economies 
of staffing in the R&D Area (see Section 7). One possible option is making staff members 
responsible for  more than one Steering Committee. Decisions in this regard should take into 
account the likely evolution of the activities of various SCs over the next few years. If 
resources can be saved in Programme Area 11, they should be directed to Programme Area Ill. 

3.4.2 Content o f  t he  Research and Development Effort: The  Target Diseases 

The criteria used at the outset of the Programme for  the selection of the target diseases 
were: 
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e public health impact; 
e absence of satisfactory methods of control under circumstances prevailing in tropical 

endemic countries; and 
e the existence of research leads towards improved methods of control. 

A t  the Programme's inception there were Inany other diseases (e.g., diarrhoea1 diseases, 
tuberculosis and other severe respiratory infections) with a significant public health impact 
in the tropics for  which arguments could be made for i~icreased attention. Another factor 
influencing the initial selection of diseases was undoubtedly the extent of research activity 
at tliat time in WHO on the c a ~ ~ d i d a t e  diseases. The number of diseases selected as targets was 
also influenced by the assessment tliat inclusion of too many diseases would have been unwise 
as it would liave lessened the likely impact of a targeted programme which, to be successful, 
needed to have a mallageable scope. 

As noted in the Eighih P~.ogr-amme Report, there was insufficient epidemiological 
information available in 1976 to j i~dge  wl~etlier the leishmaniascs presented a severe public 
Iiealtli problem of comparable magnitude to tlre other diseases. The tiecisive argument for 
i~?clusiorl was tlie potei~tial value of study of Lei.rhnlai~in ilifection in label-atory animals 
and cultured cells as a model for parasitism in general. However, by 1981 TDR-sponsol-ed 
cpidemiological investigations had shown the leislin~a~iiases to have a major public health 
impact in large areas of the world. 

A number of factors inotivated the I'rogramrne's foilnders and the timing of their effort: 

o the heavy healtli iiurtlen imposeti by tire diseases on affcctctl co?intries; 

o tlic declining alteiition to tropical diseases by governments and the pharmace~itical 
industry following World War 11; 

@ the inefficiency of available tools and, in some cases, the decline iii their 
usefulness oiviiig to pathogen or vector. resisi;iilce; 

o tlie increase iii dise:ise incide~icc :is a result of social dc\.eloprnent (scliistosomiasis) 
or failllre of eradication attempts (malaria); and 

e the promise of einergi~ig 'teclinologies' for application to tropical disease control. 

Tlie first Extcr-nal Review Committee concluded that broadening the rrumber of diseases afrcr 
only five years of Program~iie operations would result ill. an unwise dilution of funds available 
for eaclr disease. Conversely, "reducing tlie number of diseases . . . would run counter to t l ~ e  
need for  long-term commitment and support" necessary for the Programme to bear fruit. 71ie 
second External Iicview Committee was charged with re--examining this aspect of tile scope of rlie 
Programnre, now sornewllat over a decade into its existence. 

Since the Programrne was established, these have been significant changes in the 
environrne~it in whicli it exists and operates. In 1982 ERC(1) noted tliat the WlIO Diarrhoea1 
Diseases Colitrol Programme (CDD) had been significantly expanded in the late 1970s and early 
1980s; this expansion has been consolidated, and tlie Committee is pleased to note tliat a 
highly effective mechanism is ill place to pursue the necessary research and development, as 
well as control measures, for this group of important diseases. 

Control and prevention OF acute respiratory infections in children are covered by the W110 
Acute Respiratory Infections Programme (ART) arid a vaccine development steering committee in 
tlic Microbiology and Immunology Support Unit (MIM) of tlie Division of Coinn~unicable Diseases. 
The US Agency for International Development provides support to the US National Academy of 
Sciences Board on Science and Technology for  International Development for  a research 



16 / Secoiid exfei-izal review arid ei~alualioil of TDR 

programme in developing countries on acute respiratory infections in cliildren. I11 the last 
decade, development of activities within W130 on acute respiratory infections has moved more 
slowly than was desirable. However, the ERC does not see that closer association of TDR and 
ARI efforts would assist either programme. 

As far  as the E R C  was able to determine, relatively little activity is being devoted to 
research and development for  better therapy or prevention. of tuberculosis. Prevention t111-ougll 
the use of tlie currently available BCG vaccine is promoted by tile WE10 Expanded I'rogranime on 
Imrnunizatioi~. Kowever, only limited researcl1 and development for  new coi~trol tools is being 
pursued under the auspices of the WHO Tuberculosis Unit and a steering comniittee on 
tuberculosis immunology within MIM. Expansion of activity is desirable. 

The E R C  could coilceive of benefits from combining Leprosy and tuberculosis in that thcir 
research needs are inoviiig progressively closer in terms of vaccines, chemotherapy and 
operational issues of control which involve long-term cliemotl~erapy. However, any pi-oposal of 
this sort raises major problems which. would have to be corisidered in great tlctail before 
feasibility couid be assessed. 

Uilder the auspices of MIM, a programme of vaccine research and development was 
launched iii 1984 for  a number of diseases. This covers encapsulated bacteria (e.g., 
,Sli.eplococcus prleunzo~tioe) and viral haemorrliagic fevers (Dengue and Japaiiese Encel~halitis 
\girns) and acute respiratory infections. This programme is coniplemented by one OJS applied 
vaccinology, ~vliicli. will develop needed tools applicable to tile delivery of vaccines in 
general, inciuding ihose of interest to TDR.  

Among tropic:~l, and pal-ticularly parasitic, tiiseascs not at pi-eses~t well covered are 
infections caused by the intestinal protozoa (especially Erlliri?ioeba and Giar-dio) and 
tlie inlesiinal lielminllis (particularly the hookwosms, Ascai-is and Slroi~gyloide.r, as 
well as Triciziiris and some other species). The tapeu:orii? zoonoses and tire trematode 
infections otiier than schistosomiasis are also of importance, but ai-e rather local in 
tlistriliiition. The intestinal protozoa fall technically into !lie province of the l>iarri~ocal 
I>iseases Cointrol i'rograsnine (CI:>D), asltl, tinlike n ~ o s t  TDl i  target diseases, they are i1ot 
vectoi--borne. The  intestinal helmiiitlis fall outside the CD1> I'rogramme; tliey also are not 
vcctor-borne and sonle \volild argue that because drug treatment is availablc and flro means of 
control by hygienic mctliods so well understood that major funding for  a \,acciiie ~progsammc is 
less of a priority. The  Committee believes, as described above, that thc amount of attention 
presently being paid to tuberculosis is less than desirable. However, the Committee's 
position is tliat i t  is a t  present more important to utilize all increased funding to acliievc 
'TDK's goals for  tlle present target diseases tlian it is to extend the Prograinme into additional 
diseases. 

Finally, increasing impIementation of the primary Ilealth cal-e concept and attentioii to 
water and sanitation (e.g., in the International Drinking Water Supl~ly  and Saniration Decadej 
should Lead to better delivery of tools all-eady available for the control of soiiie parasitic 
diseases and preverrtioit of water-borne infections. [There is a need, however, to ensure that 
resources devoted to these activities are adequate (see Section 8.1)/. 

Shifts in disease burden might influence decisions on which diseases should be covered 
within the Programme's mandate. Dramatic shifts, such as the increase in paralytic 
poliomyelitis that occurred in indl~strialized societies in the 1940s and l950s, might a]-gue 
for illclusion of a new disease. The ERC, after reviewing available information (albeit not 
precise), judged that there were not sufficient shifts in disease burden to justify adding any 
disease to the Programme. Conversely, the burden of the target diseases had not significantly 
lessened; hence, with regard to this criterion, no justification was found for  dropping any 
of the target diseases from the Programme's mandate. 
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An apparently new human disease will, however, require attention by the Programme. 
Infection with the human immunodeficiency virus (HIV), tlie cause of acquired immune deficiency 
syndrome (AIDS), may well alter the presentation of tropical diseases or  the best approach to 
their therapy, and infections with other pathogens may modify the natural history of HIV 
infection. Such interactions are already suspected for  some of the TDR target diseases and 
this is therefore a legitimate area of expanded investigations by the Programme. The E R C  is 
pleased to note that a meeting was held in Nairobi, Kenya, in December 1987, under the joint 
auspices of TDK and the WHO Global Programme on AIDS, to assess tlic status of knowledge of 
interactions between HIV infection and tropical diseases. Protocols for investigation of 
potential interactior~s were developed and priorities identified. Procedures have been agreed 
upon for the funding of high-ranking proposals. Exploration of interactions between HIV 
infection and tropical diseases and means for their amelioration should be pursued in the 
future through such collaborative efforts. 

The Committee also considered whether progress towards control (or in the development of 
control tools) for  any of the target diseases was such that there was diminished reason for  
its continued inclusion in the Progranime. Notwithstanding significai~t progress towards 
control tools for  all of tlie target diseases, and in some cases tlie availability of useful 
agents (usually drugs), there are still important contributions outlined in the previous 
section that the Prograninie could make to all target diseases. The l-ange of drugs, vaccines, 
diagnostics or  other control tools is not sufficiently deep or  broad for  any disease. Tt is 
tllus the conclusion of the EKC that altliough progress has been significant, it is not yet time 
to drop work on  control tools for any target disease on tliese grounds. The concliision was 
tliat each should be maintained, for the following reasons: 

?'DR Tunding for  work on fiiariasis and the trypanosomiases forms a substantiaI part of 
illat available for  research on these subjects. TDIi support is invol\,ed in a substantial 
proportion of pttblications on tliese two diseases (Annex IV). Each coniprises two rather 
separate disease groups: Filariasis comprises oncliocerciasis [the Oncfiocerciasis Control 
l'rogramme in West Africa (OCP) has also been funding some work] and lymphatic filariasis, 111 

t h e  latter case, TDR l ~ a s  been responsible for extracting this important disease 'nd growing 
psoblem from great apathy. Progress is good, 111 work on the trypanosomiases, TDR plays a 
basic funding role, especially in areas endemic for African trypanosomiases, and has catalysed 
the creation of a unique rre,rwork of researchers working on Chagas' disease in endemic 
countries in Latin America. 'The role of TDR is crucial in relation to these two diseases. 

In [lie case of leprosy and malaria, TDR has played a crucial innovative and coordinating 
role, and progress in both subjects is moving rapidly. It would be foolish for TDR to 
withdraw its support of these subjects in the middle of important advances, especially on t11e 
vaccine front. Both diseases continue to be major problems -- malaria having the greatest 
irnpact of all parasitic diseases -- and to require all the funds that can be made available. 

In the case of schistosolniasis and the leishmaniases, both also comprise large public 
liealtli problems and progress is rapid in each case. Alternative funding for  the leishmaniases 
is hard to obtain from other sources, and tlie productivity of the funds invested in the 
Progra~nme is high (especially in terms of publications relative to funding). In the case of 
scliistosomiasis, where much progress in chemotherapy has already taken place and the rate of 
progress in immunology and vaccine research is great, alternative major sources of funding are 
decreasing; the disease, 1ioweve1-, remains highly prevalent and is increasing in areas of 
water-resource development. 

On tlie basis of the considerations discussed above, no case was found to cease or 
significantly decrease funding of work on any of tlie present target diseases. The gains from 
redistribution to any recipient Component would not equal the damage done to an abandoned 
target disease. 
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The  E R C  considered under what circumslances additions of other tropical diseases to the 
Programme's portfolio might be envisioned. It judged that tlie original criteria for selection 
of talget disease were still valid, but that if any disease met the initial criteria, 
additional ones would then come into play. The additional issues which might influence the 
decision would be: 

e whether the addition(s) would entail the establishment of new administrative 
structures (SWGs, SCs and staff) that might dilute available funding; 

e the potential benefit of addressing the new disease(s) versus expanding activities on 
an existing target disease; 

i 
l 

s whetlieu the addition would be likely to attract additional funds to the Programme; l 
e the extent to which new fullds could be usefully employed to expand efrorts on c u ~ r e n t  

target diseases, i.e., are gooci proposals not being funded? 

To ascertain whether the [,resent target disease SCs could productively expand their 
activities, the E R C  examined the proportion of applications funded in each Componeiit and a 
selection of proposals from each Component that l ~ a d  not been funded, although considered 
meritorious by Steering Committee Secretaries. The E R C  notes, however, that the realism of 
applicants tends to reduce items in this category as research workers will not direct 
proposals to places where they are not liltely to be funded. 

The extent to whicli meritorions proposals will go unfuntled depends somewhat or, efforts by 
tile Secretariat to solicit ap],lications to the Prograiilme. The  present proportion of R&D 
applications funded (approx.imately 60 per cent with relatively little difference between SCs) 
is considered by tlie ERC to be relatively high but inust be viewed in the light of efiorts to 
encourage applications. The ERC understands that such efforts decreased in tlie early to 
mid-1980s when t l ~ e  Prograinme was experiencing financial difficulties. The Committee belie\ies 
that a prominent feature of the overall effort at targeted researcl1 shoisld be Secretariat 
activity to encourage proposals in line with work plans. 'Thus, it recommends that Steering 
Committee Secretaries and members resume more active encouragement of applications basetl or1 S<: 
work plans. 

3.4.3 Co~~clusionr:  on the Target Disease$ 

3.4.3.1 The Tarjiei Direases 

After reviewing currently available informa.tion on disease incidence and prevalence, the 
Conlmittee concluded that the TDR target diseases are still in the first rank of importance in 
developing endemic countries. 

Any question of the Programme expanding into new areas would he entirely contingent upon 
the availability of extra funding. The present needs of the Programme are substantial, and 
tlie ERC elsewhere recommends substantial expansion in three areas: field studies (whic l~  are 
very expensive), rational drug development, and social and economic research. 

Other important diseases requiring R&D for better control tools are by and large being 
effectively addressed by other divisions of WHO or other groups. In this connection, we would 
judge respiratory infections, diarrhoea1 diseases and AIDS as clearly overwhelmingly large 
problem areas and rightly the subject of separate programmes. 
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The Committee therefore recommends no change in the diseases included in the Programme at 
this time. The work p]-oposed on the present target diseases already necessitates 
substantially increased expenditures. This work can be pursued and productively expanded 
without adding a new supporting infrastructure and should have priority over research on 
additional target diseases for  the next five years. 

3.4.3.2 Balance of Fundiitn amorrp the Disease-soecific Con7nonerlts 

The E R C  reviewed the recent trends in funding within the disease--specific Components of 
Programme Area IT. It noted that changes had take11 place both as a resulr of Secretariat 
suggestiotls and of STAC recommendations. In the course of its review of specific R&D 
Components (see especially Section 3.6), the ERC identified many topics or  areas which deserve 
additional funding. 'lowever, the Committee does not feel it has a sufficiently strong basis 
to make quantitative recornmetldations for the reallocation of resources betwee11 II&D Components 
or for  the selective targefiiig of future resources. The ERC believes that the present process 
of Secretariat/STAC budget development has been reasonably respoi~sive to needs and 
opportunities. Therefore, the ERC suggests that its comments regarding funding for specific 
areas be evaluated within these general procedures. 

3.5 1l1e Tirne Frame fo1-7BlZ Activities 

The ERC was directed by its terms of reference to pay particular attention to the time 
frame which should be envisaged for the Programme in the light of progress, needs autl 
prospects. To understand the necessary time frame, the devclopcnent process for  disease 
coritrol tools must first be reviewed. This process has a number of phases: 

o identification of the etiological agent of the disease; 
e improving untierstanding of the epidemiology and natural histc>ry/patIlogenesis of' 

the cliseasc; 
s conceptualisation of control tools; 
e developrncnt of prototypes; 
e laboratory and/or clinical testing; 
ea field testing for  utility and optimal approaches for  introciuction in. target 

setting; and 
c application refinemeut 

While these phases may overlap to some extent, the sequence is geuerally that listed 
;~bove. The length of time necessary to complete each phase may vary considerably; progress 
in research and developrnerit is not always directly proportional to expenditure. Not all leads 
wili prove successful. For  example, understanding the surface structure or  metabolism of the 
pathogen, often necessary to formulate strategies for  disease control tools, may be stalled 
until new techniques are developed. 

In the opinion of the Committee and those experienced in pharmaceutical development, tile 
full sequence of phases listed above typically requires 15 to 30 years. The more targeted, 
later development phases often alone require 10 to 15 years for  any one product. 
Additionally, the development processes for different control tools for  the same disease do  
not xiecessarily coincide in time. For example, the conceptual basis for  vaccine prevention of 
schistosomiasis only recently emerged, a number of years after drugs were available. 

At the outset of TDR activities, knowledge of the six diseases varied as did the apparent 
prospects for  new disease control agents. Progress has been made towards better control tools 
for  all of the TDR target diseases, but there remains much of importance to be done where the 
Programme could contribute significantly. For example, for  some diseases work towards 
vaccines is in its earliest stages. 
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The Committee recognizes that developments in disease control may ultin~ately be such that 
the need for  the Programme, in some disease areas, hopefully all, may be markedly reduced. At 
that time, the incremental benefits of alternative investments will need to be assessed. 
However, even very significant laboratory discoveries are often applied, adopted and adapted 
slowly. Colisideration of dismantling TDR is therefore clearly premature. The Committee 
co~lcludes that the Programme is clearly needed for  at least another ten years. The need for 
continuation should be reviewed a t  that time. 

3.6 Ttle Need for  Evolution of P r o g r a ~ n n ~ e  Activities 

3.6.1 Field Studies 

The sequence of stages in the developme~lt process for disease c o ~ ~ t r o l  tools can roughly be, 
groui>ed as ( l )  targeted basic research, (2) early 'prototype' development and (3)  'utility' 
tcstiiig, including both re sear cl^ on efficacy and strategies for  application in actual control 
situations. 71ie first two phases are predominantly laboratory-based, while tlie third is 
conducted predominantly in the field. 

A t  tlie outset of the Programme, for  almost all the target diseases, ti1ei.e were few 
j,otcnt.ial control agents in the pipeline ancl very few agents were available for  testing. 'l'lie 
main. focus of early TDR R&D activities was to generate, through laboratory research, insiglits 
r'rom which prototype control. agents could be developed. This was done to a considerable 
extent by r ec~u i t ing  investigators involved in the forefront of advances in basic biomedical 
science disciplines to tropicad disease research. Often these workers were in laboratories iii 
industrialized countuies. A considerable effort was also made via research capability 
strengthening to Lxomote this laboratory-based type of activity in DECs. 

:ittempts to develop 1-esearcli capability jrr field work have beeri much less successful 
hec:iuse of fi~iidamentai problems with career siructures aiicl other difficulties. 

As disciissed in Section 4, the Programme has coiltribute,d significaiitly io the present 
sitiiation in which ther-e are good Tlrospects for many candidate diagnostics, drugs and vacciues 
which will require utility testing over the next few years. In the coming decade, it wili he 
necessary for  the Programme to devote more of its resources to 'Field' activities in 
developing endemic countries, in both the R&D and RCS Programme Areas. Some principles tci 
guide these activities are discussed in Section 8. This recommendation for  a shift  to place 
greater empllasis on  field activities should be regarded as a natural par-t of tile development 
of the Programme; liowever, it will not be an easy process. Sucli researcli is perceivetl as 
lacking elegance, scientific slatus, fina~icial reward and personal comfort. Yet this is tlie 
crucial step, witflout wlrich the rest of TDR remains academic. 

Support for  field studies undertaken by the disease-specific Components will need to be 
provided by the Epidemiology Component, now part of Programme Area 111. The EIiC stresses the 
importance oF this need and is pleased that steps have recently been taken to increase the 
capacity of the Epidemiology Component to meet this need, namely inclusion of members of the 
Epidemiology SC on disease-specific SCs and the provision of a secorid staff member in 
Epidemiology. The  latter action especially should allow for  the needed expansion of 
epidemiological activities within tlie overall Programme. 

The greater level of field activity will necessitate some changes in the composition of 
disease-specific Steering Committees. Historically, the membership of disease-specific SCs 
has most commonly reflected their usual previous focus on laboratory-based biomedical 
research. Because most centres of strength in this area were in industrialized countries, 



members were mostly from such countries. The composition of disease-specific SCs will need 
to shift to include greater representation of disciplines relevant to the conduct of field 
studies. The  ERC colnmencls this issue to SC Secretaries and Director, TDR, as SC members 

! a[-e periodically reappointed. Director, TDR, should also bear in mind the likely expansion of 
field activities when considering future staff appointments. 

In the last decade progress in scientific understanding of the physiology of the target 
patlrogens has been considerable. Similarly, techniques for  producing and studying the 
structure of proteins (e.g., enzymes) essential to the life cycles of target pathogens have 
improved substantially. Sucli proteins are potential targets for drugs as ~ n a n y  have no 
counterpart in the humail host (permitting selective action on the pathogen). Exploiting sucli 
knov/ledge and capabilities in a systematic fashion - -  the process becoming known as rational 
tlvug development -- is an area of great promise for tlie next decade. TDR is ixirticularly well 
placed to promote rational drug design for its target patliogens. Unfortunately, rational drug 
design for  tropical disease co~llrol is not Likely to be high among the priorities of 
pilarmaceutical compaliies because applications of tile techniques to other diseases, more common 
in inclustrialized co~intries, are likely to be more conimercially attractive. Thus rational 
clrug developmerit for TDR target diseases is an area where tile Programme sllould serio~isly 
consider playing a catalytic roic, in additiorl to pursuing drugs tlirough inore traditional 
'screening' strategies. 

l'lle %'.RC also wislies to raise tlie possibility of the Programme amclioratii~g a prohlen? 
disci~ssctl more fully in Section 8. Regrettably, the resources devoted to ti-opical tlisease 
coi?troi in DECs are iess t h a n  necessary or desirable. ?'lie new disease control tools iikelp to 
onicrge from T'DR activities i i i  tire next decade may be uncierutiiizeci if [his sitilation 
continues. Expansion oSSilR SC support for stutlics on (;nid training to investigate) thc? triie 
l ~ o ~ ~ s e h o l d ,  coin~nunitp and fiiiar~cial biirdeii of !ire tai-get diseases may coniribute to raising 
i)olitic%l awareness of tropicai diseases and xiiobiiizing the necessary resources for  dealing 
i t  t l c n  Such an exl~:indcci role in health ecoriomics and developiiient policy should be give11 
serious consideration. 

3.6.4 4:errca.al Remarks 

'Tiiese areas of needed Prograiiime evolution are additional to the need for  greater 
iirtegration of the R&D and RCS Programme Areas and for expansion of SER activities, wtiicli 
are discussed elsewliere in this report. Pursuit of these efforts should not be a t  the expense 
of biomedical research and developme~it since a sti.ong base will continue to be needed to 
underpin the development of new disease control tools. 

4. Accomplishments o f  the Special Programme, Status o f  Progress 
towards Control, o f  the Target Diseases and Future Directiorns 

The first External Review Committee recornmended that the second such review include 
assessment of the scientific accomplishments of the Programme. Accordingly, this task was 
ilicluded in  the ternis of reference of the second External Review Committee, 
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This section addresses this aspect of tlie Committee's mandate; the broader contributions 

of the Programme are addressed first, then the accomplishments and directions in special areas 
are discussed. [Because of the significance of social and ecol~omic research, the Committee 
chose to devote a separate section to it (Section S ) . ]  

A n  assessment of the co~~tributiol is  of the Programme towards coiitrol of the target 
diseases entails much more than a review of the scielltific results and productivity of funded 
research. I t  requires: a full understanding of the role which the Programme set out to assume 
and the approaches by wlrich it chose to pui-sue tliat role; an attempt to develop criteria for 
assessi~lg difficult questions (sucli as research quality); and a judicious effort to apportion 
relative merit in situatio~is where achievements have resulted from interactive and collab- 
orative efforts. 

4.1 The P r o ~ r a ~ n m e ' s  A~proact ies  

At the time of tlre Programme's establishment, research oil irol)ical disease coritrol tools 
was a t  a low ebb. Flowever, it was never envisaged that tlie Programme would be the major 
funder of such research. A number of strategic choices were made early in tlie Programme's 
existence: (1) to aim for  a catalytic, facilitating role, rather than o])erating in isolation; 
(2) to institute direction of the Proeramme by scientists through ScientiCic Working Groups, 
Steering Committees and peer review; (3) to promote 'networks' of scientists invol\wI in 
research on particular diseases; (4) to stre,ngthen existing national institutions in 
developiiig eiidernjc covntries (rather than to create 'free-slaiiding' tropical disease 
cenil-es); and (5) to use training as the otlier main appi-oacl, in researclr capability 
strengthening. 

The first Extcra~al Review Committee endorsed tlresc cl~oices and the secoi~r! External 
Tieview Committee concurs wit11 'Illat endorscment. As practical approacl~es, the choices 
l~;ive stood the test of time and have led to recoglrition of the Pi~ogranime as an intlisi-~cnsnble 
part  of !11e gloha! effort i l l  research and develo~?mcnt for  tro],ical disease control (as 
disciissed below). 

4.2 Breadth of BB3ro~rarnrne C :o~~ t r ih~~ t io i~s . . t o  oI ' ropi~i~i  .Dise:se Cori l~oj  Research 
and  Der,eiopnten( 

In addition to the scientific results of rescarch studies and tile conirihntions to 
development of specific disease control tools, the beneficial impact oC the Puogramme is 
multifaceted: 

a I?. has raised awareness of research and development ueeds among scientists and 
philanthropic foundations and, to ail ir~creasing degree, policy makers and industry. 
New foundations have launched major efforts on tropical diseases, and by commitmerli 
to institution strengthening, many governments in developing endemic countries have 
signalled their recognition of the in~portance of the target diseases. The  European 
Economic Community has launched a major programme of funding in tropical disenses. 
The  increased awareness and activity lias been manifest not only amoirg traditional 
contributors to the Programme but in a much broader community. The E R C  believes 
that  TDR can claim a? least some credit for. these positive developments. 

e By stimulating this attention and providiirg opportunities for  training, the Programme 
has encouraged and enabled a new generatioii of young investigators to embark upoil 
careers in tropical disease research. 
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s TDR has provided a model for the management of targeted research by scientists, 
showing that such a system can operate in an objective and effective manner. 

s, The Programme has provided a source of funds for  certain important (but previously 
underfunded) groups of investigators (e.g., those in developing endemic countries or 
those trained in social and economic research) to pursue significant work on tropical 
diseases. Additionally, it has provided a focus for  peer support and intellectual 
crossfertilization in these communities. 

s, Througli its Scientific Working Groups and Steering Committees, TDR lias drawn 
togetliel- disparate investigators (both geographically and scientifically isolated) 
into actively communicating and collaborat i~~g collegial networks on tlie target 
diseases. 

s T U R  Iras recruited scieiitists from the forefront of other rapidly advancing disciplines 
(such as irnmu~rology and molecular biology) to work on tropical disease research. This 
has been noteworthy i n  malaria, trppanosomiasis, schistosomiasis and rnycobacterial 
genetics. 

Q 'Klie Programme lias recently proven to be exccptionallp effective at collaborating wilh 
pharmaceutical companies and stimulating their iircreasetl involvement in  lZ&D efforts 
on tools for tropicai disease control, such as drugs and vaccines. 

e Ily no means least, 'TDR lias developed clear, effective criteria and strategies wlieiehy 
institutional aiid gerieral rescarcli capability s t r eng t l i e~ i i~~g  could he pur-sued b y  
otlrers. 

Tlie ER<: conclirded that tlie Programme now plays a key leadership role in R & D  efforts oii 
tropical diseases by convening tire major funders of tropical disease researclr and orl?er 
iparticipants, providing a foruin for settiiig strategies and priorities, and facilirating 
iiiterriational. collaboration. ('Tire fact that. oriier groups v.~iili traditional roles in tropical 
disease research, e.g., tile Iiocltefeiler Foundation, wisli to undertake joint ventnres \vitl~ TDX 
atrcsts to its ir-iCluencc.) 

An al teini~t  was made i r i  the course of the external rev.iew to cstiinate the level of funding 
tievoted by industrialized couiitries (includiiig tlie private comruercial sector within these 
countries) to research and development for control of the T D l i  target diseases. Tlie estimate, 
very crude and sohject to considerable sources of omission arid error, is US $100-120 ~nillion 
annually. T'11is figure is somewhat greater than the estimate made by tlie first External Review 
Conimittee. TDR funding (totalling approximately US $25 million pcr year) thus comprises about 
25 per cent of expenditures by industrialized countries; this percentage is smaller if one 
coilnts only TDR funds allocated to R & D  (about two thirds of tlie total budget). 

TDR's ability to play a catalytic, leaciership role is partly due to the fact that WHO is 
tlie Executing Agency of the Programme; this facilitates inler. a l ia  working with 
governments. Another essential factor is its ability to fond important research. Tlie 
formulation of the Programme as an extrabudgetary entity operating under WHO'S 'wing' provides 
a unique capacity to deal with governments, institutions and individuals in a fashion 
relati\~ely free of bureaucracy. 

'The Programme's goals can only effectively be pursued by a group that can maintain a truly 
global perspective and promote linkages irrespective of regional boundaries. The ERC 
therefore believes that decentralization or regionalization of tlie Programme's central 
strategy-setting and administrative responsibilities would be damaging. 
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Ofteti the needed work will be of an exploratory or 'gap-filling' nature. Only a group 
like T D R  call monitor what is happening globally in order to identify strategically essential 
work. The inclination of other funders of tropical disease research to participate in 
strategic planning with tile Programme would be greatly diminished if TDR were not also a 
significant financial supporter of work in the pertinent areas. Another key element enhancing 
a c c e p t a ~ ~ c e  of the Programme's leadership role is that it is 'managed' (through its Steering 
Committees) by recognized experts in the relevant disciplines. 

The quality of the funded researcli and the usefulness of other TDR activities (described 
in detail below) in  relation to the strategic plans are derived greatly from goal-setting and 
scientific peer review. Tlie process entails considerable consultation and discussion among 
experts, but these are essential to the chosen operating mode. Resources devoted to these 
activities should be regarded as necessary Programme expenses. They are in Large part 
responsible for  the influetice and acceptance that the Progranime has achieved. 

In summary, the Committee concluded tliat the I'rogramme has made major 'organizational' 
and morale-boostiirg contributions to (Ire advancement of research and development for  iiew and 
better tropical disease control tools as well as to purely scientific results. It has 
developed and demonstrated stl-ategies by which targeted research capability strengtliening can 
be pursued. Dy increasing attention to tropical disease coi~trol  R&D and by providing 
1eade.rsliip ant! cohesion in these efforts, i t  has become an irreplaceable part of tlie picture. 

The  activities of the ilrrce Steering Committees in the Malaria. C'onij)onei?t, tiescribcd bclow, 
exemplify tire role that 'TDR cair play by coordirlaiirig research arrd development on a 
fransnational scale, a challenge that oilier erilities are less likely and less able to tackle. 

Ovcr the last five years the~.c has been a large increase iii the oumber of p~iblications 
dealing with malaria ( h l ~ n e x  IV). From a level of about 375 publicatioiis a year between the 
yexrs 1975 and 1980, (he number rose to ;rbout 750 in 1985. I'lie rise started i11 the late 19'10s 
just after TDR's establishment. Publications ~.esulting TI-orn 'TDR-siipport.ed 1xojects constittit?. 
a moderate share of total publicatioiis oil nialaria (apl~roxiniately 25 per cent in the last peal-s 
J"or wtiicl~ figures are complete). 

I t  is apparent that thel-e has been a renewed interest worldwide in research on cnalai-ia. A 
coirrbiaation of factors may be responsible. In addition to TDR, other research-sponsoi-ing 
organizations, sucli as the US Agency for International De\~elopnrent (USAID) and the )iocltefelle~- 
Foundation, have given priority to such researcli. Furthermore, i t  is likely t i ~ a t  rapid 
developments in molecular biology and imnlunology issuing f rom the advent of new t e~ l i~ io logy ,  
sucli as inonoclonal antibodies and recombinant DNA and other techniques, have stimulated 
researchers to work on malaria parasites. It is unquestionably an intellectual challenge to 
study the inolecular biology and biochemistry of the various stages of rile inalaria parasite 
life cycle and to develop vaccines against them. 

The  role of TDR in these developments is difficult to assess accurately. It nray be 
deduced frorn tlie pattern of publications over the last ten years tliat TDR may have played a 
significant role in stimulating research on malaria. Thus, between the years 1979 and 1982 
publications from TDR-supported projects represented 20 to 30 per cent of total publications. 
After 1982, the number of publications stemming from TDR-supported projects remained the 
same, whereas the total number of publications increased substantially. 

T D R  has certainly played an important role in the development and testing of antimalarial 
diugs. Much of this work has been done in collaboration with other organizations and with the 
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pharmaceutical industry. In this connection, i t  is important to stress the fact that TDR,  by 
being a member of the WHO family, has considerably better possibilities than other researcli- 
sponsoring agencies to overcome difficulties which may arise in connection with studies to be 
conducted in developing countries. The ERC wishes to emphasize that TDR's ability and 
willingness to cooperate witli other agencies and the pharmaceutical industry in efforts to 
attain the Programme's goals are highly commendable. 

Over the last ten years, the SC on tlie Chemotherapy of Malaria (CHEMAL) has supported, 
witli a total sum of about US $13 million by the end of 1986, a number of projects on basic 
biochemistry and pharmacology, development of diagnostic tools, development of drugs and drug 
screens, arid clinical trials of drugs. The drug trials conducted under the auspices of CHEMAI; 
seem to the E R C  to have been particularly important contributions. Together with tlie Walter 
Reed Army Institute of re sear cl^ (WRAIR) and different pliarmaceutical companies, TDli has 
carried out extensive clinical trials using mefloquine, mefloquine in combination with other 
drugs, and halofantrine. The results of these studies have provided basic information needed 
for the use of these drugs in malaria colitrol programmes. TDR lias been involved since 1979 in 
tlie isolation of compounds with antimalarial activity from the herb Arter?zisiu anlzian. In 
]recent years, various derivatives of the compound arternisinin have been prepared and are being 
tested. There seem to be good reasons to expect these compounds to become important tools in 
malaria treatment. Witli TDR support, a large number of compounds -- more than 2000 -- have 
beer1 screened for antimalarial activity. 

fin important aspect of drug trials deals wit.11 the availability of methods to measure drug 
levels in body fluids. TDR has put considerable effort into developing suitable metllods fol- 
this purpose. Tests have heen devised utiliZi~lg modern tccliniques such as higll-performaiict: 
liquid clrrornatogra],liy atid enzyme-linltetl iminunosorhent assay. 111 drug trials it is also 
irnport:lnt to be able to test parasite sensitivity to various drugs in tlie field. TDR has 
clevclopcd scveral sucll tests. 

In tile longer ~,erspective, detailed knowled[:e of parasite biociiemisti-y is a prerequisite? 
for advances in drug development and drug design. Tlie CITEI\/IAL SC gives liigli priority to sucli 
studies. Examj~les include work on metabolic patiiways to detect parasite-specific enzymes an(' 
on mechanisms used t.o transport various co~nl,ounds, including drugs, into cells. 1t should he 
inentiovred that extensi\~c atldi'ioiial work on parasite biocliernistry is going on outside 'TDR. 

In summary, the work conducted under the CI-1EMAL SC llas been. both important and 
successful, not least that involvi~lg tlie developnient and testing of drugs. Importantly, in 
tile planning and execution of malaria drug trials TDR filled an initial gap in the existing 
global eifol-ts aimed at developing cl~emotlierapy for this major disease. 

TIie work conducted under the SC on the Irnniunology of Malaria (IMMAL) may be 
considered in tliree parts: research directly related to vaccine production; immunodiag- 
nostics; and tlie biology of the malaria parasite. 

J/accine Research 

The multistage development of tlie malaria parasite, which confronts the Ilost with 
stage-specific antigenic components, makes the vaccine problem difficult. Although many 
antigens are present, only a small fraction are likely to evoke a protective response. The 
strategy is therefore based on identifying and characterizing the antigens which stimulate a 
protective immune response and on employing vaccine techniques based 011 contemporary 
biotechnology. 

In principle, three types of vaccines may be developed: a sporozoite vaccine, which is 
liltcly to be prophylactic and prevent infection; an asexual blood-stage vaccine, which will 
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reduce tlie severity of clinical manifestations without necessarily eliminating parasitaemia; 
and a gamete vaccine, which will not protect vaccinated individuals but will block trans- 
mission via tlie mosquito. Progress has been made in identifying antigens that miglit be useful 
for the three types of vaccine. 

Soorozoite antigens: Impressive work has been done with the circumsporozoite (CS) 
protein, a major surface protein of the sporozoite. The antigen has been identified in a 
number of plasmodial species (Plasnzodiunz berghei, P. kizoivlesi, P. /aIciparu~iz, P .  i ~ i i ~ a x  and 
P. cyizomolgi), and the genes for  tlie CS protein have been cloned. Tlie immunodominant 
epitopes in the CS molecule consist of short sequences of amino acids which are repeated. The 
exact epitope sequence varies with plasrnodial species (nine amino acids in P. viilax and 
two chains of four in P. /alciparur?z) and between strains it1 some species (e.g., P. cyrzoi~zo1,oi 
and P. kirowlesi). 

Antibodies recognizing the CS protein inhibit sporozoite invasion and entry into 
hepatocytes. The  tandem-repeat sequence code for the 12 amino acid epitope of P. kiioivlesi 
has been inserted into vaccinia virus. Rabbits immunized with this virus produce antibodies 
I-eacting witli tlie sporozoite surface. Tlie repeat sequences of P. //ilciparulir have also 
been used for  immunization studies. 

Some past TDR repor-ts liave given the impression that development of a sporozoite vacciiie 
is very close. 113. the light of recent studies, the EIIC feels that it will be at least five 
years, possibly more, before a spor-ozoite vaccine could be widely available. Indeed, it is 
not yet certain that this approaclx will be successful or precisely what is needed to make a 
useFul vaccine of this type. More basic researcl,, including otiler approacl~es described belo.w, 
w.iI1 be needed. 

Blood-sta&antio,ens: 'Tlie blooci stage of tlie malaria parasite is a coii~plex stage. Some -...p 

antigens occur. largely intact in association ivil11 11ost-cell coml~one~l ts  on the cell surface. 
Otl~ei-s undergo processing during the cycle and yield lowe,r molecniar-weight products. 
Antige~iic variation has been observed in this ]>arasite stage. ldentificalion of proiectivi: 
antigenic coinponents, tilerefore, presents a long--term problem. Research supported by 'I'D]< has 
led to rhe .icleniification of a nurober of antigens \viiicli miglit be useful. 

Schizont antieens: A liigh--moleciilar-weigl~t antigen is present in several species. I11 
rodents, antibodies against this aiitigen confer protection. Lower inolecular-weight fragii~ents 
of the antigen are prodlicecl during schizont rupture. Analogous molecules in different 
species, synthesized by the mature parasite, share common features; they are glycoproteins in 
most but not all species. In P. /alcipariin7, this antigen contains strain-specific 
epitopes. Anotlier schizont--specific antigen is syntlicsized by tropliozoites and confers 
protection. 

Merozoite antigens: These include antigens which arc involved in the penetration of 
erythrocytes. The receptor for mer-ozoite attachment is glycophorin (a major surface membrane 
glycoprotein). Merozoite proteins binding to glycopl~orin are transferred to erythrocytes. 
Antibodies against one sucli molecule block invasion iiz i,ifro. 'The S-antigen (a 
heat-stable antigen of P. /alciparunz) has been extensively studied. A monoclonal antibody 
to tlie S-antigen bloclts merozoite invasion. 

Ervthrocvte surface antigens: Cells infected witli P. falci/)nrunz develop sites for  
attachment to capillary endothelial cells, leading to removal of erythrocytes from circulation 
(knob formation and sequestration). In cerebral malaria, such erythrocytes block the 
vessels. Knob production is associated with a histidine-rich protein (HRP). The  HRP-related 
gene contains a highly repetitive DNA sequence; its transcription products have bee11 
identified. Antigenic variation of the ertllrocyte surface in P. falciparui?z is being 
actively studied. Research on blood-stage antigens is rapidly advancing and in tile long range 
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will prove extremely useful. No immediate prospects of vaccines developed through illis 
approach have been identified. However, the ERC believes that continued work in this area 
should be considered because the possibilities are well grounded. 

Sexual-stage parasite: Antibodies against gametes occur in patients infected with P. 
1;ieax. These antibodies block transmission of the parasite to the mosquito. Monoclonal 
antibodies against identified surface antigens on the gametocyte prevent fertilization in P. 
gallinaceurn. Antibodies against zygotic surface antigens in P. yoelii prevent the 
developme~it of the ookinete. Methods For stimulating gametocyte production in vifro in 
P. /alciparurn have bee11 developed and target antigens have been identified. Transrnissioil- 
blocking antigens of P. i~ivax are being studied. The ERC feels that work on transmission- 
blocking vaccines is potentially very useful and should be continued, recognizing that i t  will 
not yield benefits iu  the near future. 

A second major objective of IMMAL is the production of diagiiostic tools for malaria. Soiiie 
worlc has been done on tlie detection of parasites in blood usii~g immunological assays. 'lhcse 
tests have not yet irnproved over conveiitional tesrs ancl are not ready for widespread use. 

Greater success lias been achieved with imrnuiiological tests to detect the pal-asife iii 
niosquilos. In tlie Zavala test, monoclonal antibody to the CS protein is used to tletecl 
sporozoites iri infected mosquitos. Tlie test is highly sensitive and species-specific. 

Yet another approach to diagnosis of malaria is DNA hybridimtian. 'Thus, cloiictl 
repetitive DNA has been usetl as a probe to detect P. /a/cipnrunr a n d  P. 1~ii1o.x 
i~ifcctions. However, this test is still less sensitive than others pr-escntly available, but 
prospects foi- irnpr-oviiig it now appear to be good. 

So Par iliere is no l~ractical test for protective immunify to malaria. Several lines of 
I-csearcli are in pi-ogress io develop sucli tests. 

lMMAL has established a registry for monoclonal a ~ i i i b o d i ~ s  i o  nialari:~. antigens ro collect 
monoc1onai antibodies against hlooti-stage antigens. ?'l~ese are being evaluated as potenti:rl 
j in~nl~nodiagllo~tic  reagents. 

Progress in rhe development of immunodiagnostic tests appears overall to have been slower 
\hail expected. Attention needs to be paid '10 this problem by the IMM.AJ, SC in the light of tile 
iirgent need for  such mefhods for field research, e.g., in the fortlicoming contiuct of vaccine 
ti-ials. 

Basic Research oil iiie ln~??zunoiogy nr~d Diology if the Mriluria i-'arasile 

Some 40 per cent of the researcli work carried out under IMR4AL. iirvolves basic research on 
the malaria parasite and lias produced useful and important results. Successful development of 
methods for  iiz eitro cultivation of different parasite stages has been extremely important 
for rapid advances in the study of malaria pal-asite antigens and the protective properties of 
corresponding antibodies. 

Two areas where basic researcli is still at an early stage are cell-mediated immunity 
against malaria and Factors i~ivolved in the killing of the parasite (reactive oxygen inter- 
mediate; tumour necrosis factor). Glomerulonephritis and anaemia in malaria infections are 
very likely antibody-mediated, and cell-mediated immunity may be important in cerebral 
nialaria. Research on these and other problems related to the biology of the malaria parasite 
and its immunopathology will need to be vigorously supported by TDR. 



'The distribution of support in the three areas discussed above (going by the titles of tile 
supported projects and published work) is roughly speaking: work on antigens (55 per cent); 
immullodiagnosis ( 5  per cent); and basic research (40 per cent). The  IMMAL SC should 
periodically review whether this relative emphasis should continue or be modified. 

Q ~ ~ n I i l y  of Funded Research 

Judging f rom the quality of published research supported by IMMAL, the selection of 
projects has been guided primarily by the scientific merits of the projects. The ERC believes 
that some of the best malaria researcli in the world. has received support f rom TDR. 

Geographic Distribution of ilesearch Projecls 

T h e  geographic distribution of funded IMMAL, research projects was reviewed: most pi-ojects 
a]-e concentrated in relatively few countries. No doubt this is a reflection of the present 
distribution of research capability in the world, but attention needs to be paid to 
encouraging applications from centres of growing research strength in DECs. 

4.2.1.3 Aoi~iied Field re sear cl^ in Malaria. 

'The acliievernents of the SC on Applied Field Researcl1 in Malaria (EXE,LDMAL) to date 
should be ~ileasured in terms of their effect oil applied malaria research as a whole l-arhcr 

than in tcriiis of specific discoveries, tliougli tliese are also i~ngortant  and diverse. 

Ten years ago ihe need For rigorous adherence to a set plan, which. was required Sor (lie 
execution of attempts at malaria eradication, had led to a decline in and oflen a disapproval 
of research so that tile almospiiel-e in national control programmes combined a rigidity of mind 
wit11 a tlemoralization resulling fi-on1 the gradual collapse of malaria. eradication (except i i i  

ihose countries where it had becn successfill anci tiiey lost interest in iiialaria for  other 
i-easoiis!). Only the milital-y needs of some oations kept malaria rcsearcl~ active, and tliat did 
not include field researcli directed at the vrobieins of tliose living in areas of rapidly 
spreading endemicity. Young research workers had not entel-ed malariology, anticipating tliai. 
i t  wonld provide no career. 

FIELDMAL tlius began in a scene of immense need, with almost no other provision of 
resources or  interest in tile subject. Nor were any new tools for malaria control near to 
being available, so that the stimulus of basic scientific advances was absent at that time and 
research workers were not to be fonnd. Nor was there a pool of expertise (unlilte in vaccine 
development and chemotlierapy) that might be diverted from other diseases, and epidemiologists 
were scarce in any area. 

E'IELDMAL first addressed the problem of spreading chloroquine resistaiice in P. 
fiilciparum. The SC was responsible for  developing the iil 1:iir.o test for  chloroquine 
resistance, taking it from a complex assay that was difficult to interpret and developing it 
into a simple, standardized test kit available for  use in the field. The resulting incre,ase 
in reliable knowledge of the extent and spread of chloroquine resistance has been of major 
importance. Other i l n p o r t a ~ ~ t  studies have clarified the operatio~lal significance of drug 
resistance and have extended field testing for  resistance to olller aritinialarial drugs, 
includi~lg the newly introduced mefloquine. This shows a welcome shift to pre-emptive activity 
in relation to drug resistance. 

Tlie other major form of resistance impeding malaria control, insecticide resistance, has 
also been the subject of several studies of direct local applicability and wider relevance on 
strategies to reduce insecticide use but to achieve equal protection. FIELDMAL has supported 
the evaluation of impregnated bednets, a matter of great topical interest and potential 
importance, and revived the use of larvivorous fish in Somalia. FIELDMAL has funded work that 
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has differentiated species complexes in several areas of Africa and Asia. This is not yet of 
direct application to control but may well prove to be highly relevant. 

In tlie last few years FIELDMAL lias utilized monoclonal antibodies to define antigens of 
Pla.snzodiui?r in human popu2dtions of Papua New Guinea. This is giving a mu cl^ more detailed 
analysis of parasite-host interactions of epidemiological importance for the planning and 
evaluation of future vaccine trials. The Committee foresees a great increase in work of this 
type, where new reagents and probes to detect parasites are evaluated in the field for their 
epidem.iological utility. 

Althougll i t  does not llave the funds to bear the whole cost of major community-based 
studies, FIELDMAL lias recently sirpported population-based chemotherapeutic interventions aimed 
at reduciilg malaria rnorbidily and mortality. The  ERC considered the results obtained in Kenya 
and in Guatemala important in themselves as examples of better control at lower cosb and also 
as the types of population-based work that will be essential on a larger scale in the future. 

'Tile FIELDMAL Steering Committee has been limited in its activities by the shortage of 
epidemiologists and by tlie poor quality of applications. The rejection rate of rcsearcli 
proposals has been 11igher than in some subject areas and standards have not been lowered. 
Because the scientific conimuiiity is aware of the likely limitations to the size of grants from 
'IJjR, p]-oposals for  very large or complex population studies are usually not slrbmitted to 
171ELDMAZ ... 

'1:Ilc scarcity of good epicleniiological proposals is a recur-rent theme of the 
disca.se--specific Steering Cornmittecs and a major problem for tile FTIFI.DMAL and F~~iticniiology 
Steering Committees. Tliis results f1-orn a coiiibination of factors: tlic low scientific status 
and lack of personal cornrort entailer1 in field epidemiology :ind control; the degree ro wl~icli 
Cielti work is contingent upon local i~oliiical and economic events; arid the fact that field 
stiidy (iiiilike laborai.ory \vork) lics bctwccn university :inci govcrnincnt. 

Overall, lFIX;l.,I~MAl. lias succeeded in  restoring field studies of malaria to scientific 
respectability; able, young investigators are iiow entering this reseal-c11 area arid a. 1x1-ioci or  
major projecis is due to begin. 

Because of its early work arising from operational control programmes, FJELDMAL Ilns h a d  
closer contact with ministries of healtli and weaker ties with universities than other Steering 
Committees. Tliis will need attention, and support to bring tliese two types of organization 
into closer- contact wit11 each other (and with. specializecJ institutes), as is llappening in 
Coloinbia, is strongly recommended. 

'The ERC strongly supports (Ire closer interaction being achieved between the Steering 
Cornmittecs of the Malaria Component of the Programme and betweeai 7DR and the WHO Malaria 
Action Programme. The two Programmes are complenlentarv and i t  is good to see illat this is now 
fully recognized. 

4.2.2 Schistosotniasis 

During the past ten years, there have been several major advances (in some of which TDR 
lias played a part) i11 knowledge of the scliistosome, drug therapy and new approaches to 
prevention. These include: 

e The demonstration in 1979, following a series of clinical trials, that praziquantel is 
an effective drug (witli no significant side-effects) that is curative in a single dose 
for  all forms of schistosomiasis. Tlie drug is therefore suitable for  large-scale 
control programmes. (The ERC recognizes tliat TDR had no involvement in the 
development of praziquaniel). 
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e Production of monoclonal antibodies specific to schistosome surface alitigens 

@ Isolation of several genes coding for  schistoson~al surface antigens using recombinant 
DNA technology. 

cs The  discovery in lats and humans of antibodies, part icula~ly IgM antibodies, capable 
of blocking the host protective immune response to scliistosome infection. 

o The  report of the successful use in animals of an anti-idiotype antibody vaccine 

ea The  report from Brazil of the dramatic reductioll of hepatosplenic schistoson~iasis 
through a very extensive co~itrol  programme involving the widespread use of 
~nolluscicides and antischistosomal drugs in soxne areas. 

During the past two years particularly, there llas been a considerable increase in llie rate 
at \vhicIi several surface antigens of the scliistosome and the scliistosome egg have been cloned 
and characterized, and it is clear tliat work on the molecuiar biology of the parasite is 
progi-essing rapidly, particularly due to tlie introduction of iiionoclonal antibody and 
recombinant DNA technology. In parallel, the remarkable success of praziquantel and related 
drugs has made curative therapy a reality. However, there is still a need for more effective 
molluscicides, as tlie available inolluscicides are not ideal in all respects. Overall, tlie 
success of tlle last ten years, in particular tire last f ive years, is impressive, and it seems 
clear tliat coiitinucd support will lead to se\~eral major advances in undo-standing of the 
immnnopatl~ogenesis of scl~istosomiasis and in corresponding new ways of controlliiig the 
infection, while advances in the develo1>ment and use of moiliiscicidcs sl~ouid pe~.i-nil control of 
tlre ],asasite. 

A ccir~sideration of the state of the art or  scl~istosomiasis rcsearcii reveals several areas 
\~;hic11. seerxi to be ripe for  intensive study al. tlre pi-esent time: 

e 111 imniunonatlio~e~iesi.s_ it is important to know whetircr immunity to the scl1istosos1nc 
is mediated by JgA or TgE antibody, or  v~~11ellie1- i t  is exclusively cell-mediated. 
Tcc i~n iq i~es  are riow availabie to permit an exl>eriincnial approach to this cjuestion i i i  

animal motlels. Jt is also desirable to know which antibody is most profective a r ~ d  
xvhether lghii antibody actually bloclts immunity mediated by oilier antibodies or  h y  
cellular mechanisms. The target antigcn(s) of 01-otective antibodies arid pi-otective 
T--cell. clones need to be elucidated. 

@ The  feasibility of usi~ig subunit or peptide vacciries (composed of tile criticai 
antigens tliat slimulale protective immiinii:y) to induce only cell--mediated immtiiiily - -  
and thereby heigliten p~-otection needs investigatioii. 

Many of the above questions are directed a t  tlre long-term de\)elopnient of a simple, clieag 
and easy-to-use pepiide or ]>rotein subunit vaccine wliicli could be administered inexpensively 
in large-scale progi-ammmes and wliicli would confer a reasonable degree of protective immunity. 

s In chemotherapy it inust be recognized that wliiie praziquantel is an excellent drug, 
its price is still too liigh to perniit large-scale use in many developing countries. 
In addition, the potential for drug resistance developing in the near future 
necessitates the continued searcli for  effective curative drugs with the same efficacy 
as praziquantel, but with lower cost and a different mechanism of action. 

@ Although a number of molluscicides are available which permit some degree of snail 
control, there is a need to develop cheaper and more effective molluscicides. They 
might well be used in a focal manner to maintain reduction in transmission in 
communities where the worm burden llas been reduced by chemotlierapy. 
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These considerations led the Committee to a number of conclusions with respect to work on 
scliistosomiasis: 

c Tlie Programme should consider ways to facilitate, encourage and support the continucd 
search for new curative drugs against schistosomiasis. 

TDK should also continue to support and encourage tlie search for  new and betlei 
molluscicides. 

ep The possibility of major TDR involvement in global efforts directed towards a vaccine 
should be seriously considered. 

1rnl)orlant specific activities to which additioilal funds could be devoted include: 

e Analysis of the molecular biology of the scliistosome, its surface antigens and 
membrane proteins, and their s tr t~cture and immunogenicity. 

e Analysis of tlie nioiecular and cellular imrnunology of the host response To schistosomal 
infection. In particular, what antigens elicit neutralizing antibociies of the JgA a11d 
IgE type and/or protective T-cell clones? 

e i\itempls to develop a peptide or protein vaccine wliicl~ could confer protective 
in~niunily with relatively simple, cheap arid easy atlministration. Such a vaccine, if it 
coultl he effectively applied, would greatly simplify the task of reducing tlie burden 
of schistosomiasis in developing countries. 

Immunological laboratories should he encouraged to collaborate with laboratories \i20rl:i1ig 
on the molecular biology of schistosomal antigens in an attempt to develop strategies io 
answer some of the questions raised above. (I\/iuch of this work will occur in develciped 
conntries because of the present distl-ibution of expertise i r i  these disciplines. Flow-ever, 
cvery opporl i~nity should he souglit for expanding work on schistoson~iasis in  clevelo')iiig el~dcniic 
countries.) 'The ability to clone a variety of cell surface and internal moleculcs of the 
parasire, to determine the DNA sequence of these molecules and to determine the spccificity or  
protective aiitibodies ailcl/or protective T-cell cloiies directed against rhese molecules 
indicates that the technology is a t  hand to determine rlie feasibility of producing an 
cffective peptide or protein vaccine, which could be determined within tlie next t l~ ree  to five 
years and applied in the subsecjuent five years. 

The past ten yea.rs have seen major advances in the understanding of the biochemistry and 
antigeiiicity of filariai pal-asites and the development of several new drugs with dramatic 
therapeutic potential. Major advances have been made in understanding the extent of 
filariasis, treatment of the disease, and new methods of imrnunodiagnosis. TDR llas played a 
highly significant role in luuch of this progress (see the Eighfh Programnze Reporl). 
Advances include: 

m The detection of a new, hitherto undescribed, human filarial parasite -- Brugin 
fi~nori.  

m Ivel-meclin lias been sliown to be safe and effective in the treatment of animal filarial 
parasites and more recently has undergone buman trials, which demonstrated both thc 
efficacy and safety of ivermectin in the treatmenl of human microfilarial infection 
due to oncliocerciasis and bancroftian filariasis. In addition, two new experimental 
d ~ u g s ,  CGP G140 and CGP 20376, have been introdilced into Phase I and Phase 11 
clinical trials. 
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B Successful transmission of IVuchereria barlcrofti infection to monkeys has been 
achieved, and animal models of several filarial and onchocercial infections have been 
established in cattle and monkeys with successful in vi11.o cultivation of B. nia1a)ii 
and B. pahangi. 

e Monoclonal antibodies specific to antigens of Onchocerca gibsor~i and B. pahairgi 
have been developed for  use in immunodiagnosis of filarial infections. 

e Initial developn~ent of both DNA and monoclonal antibody probes to detect B. r i~a la j~ i  
infection and of other probes to distinguisl~ between human and animal Onclrocerca 
species is under way. 

A survey of the present status of research on the biochemistry, immunology and 
chemotherapy of the various filarial inrections indicates that there are still several areas 
in whicli advances are needed to facilitate diagnosis, treatment, vectol- control. arid 
prevention, including the following considerations: 

e While several moi~oclonal antibodies have bee11 developed which can identify sevel-al 
different filai-iae, few monoclonal antibodies tested to date sliow complete 
specificity. 'Tl~e availability of reconibinant DNA technology should permit the cloning 
of filarial antigens, their use in transfection into mouse cell lines, and the use of 
such transfected cell lines expressing particular antigens to produce highly specific 
monoclonal antibodies. Such n~onoclonal antibodies worild be of great value i n  
.irnmunodiagnosis and would permit the use of simple blood tests to detect the presence 
of filarial antigens. Becailsc of the number of different Cilariae, this is a somew11;it 
complicated process, but tlle use of sucli an al~proacli, focusing on the major forms of 
filariasis, should permit the development of rapid, safe and effective field tests. 

o While ivei-meclin is a li.ighly effective drug, research slioultl continue to be s~il~isorted 
on diethylcarhamazinc and suraniiri, both of which may bc effective in reciucin:: pal-asit: 
load or  clearing parasites in treatment regimens in intiividual patients. 

e Tile problem of vector controi is complex due  to the large number of insect species 
that carry filarial parasites. Control methods are Ltnown for  some ve,ctors, but l l~e rc  
is a need to extend knowledge of vectors and their behavioui-al patterns so that vectoi 
control techniques specific for  each vector can be developed if necessary. 

fr As with many other parasitic infections, there is clearly a complex host immune 
response to filarial parasites. There is thus a great need to study mecl~anisrns of' 
immunity and of suppression of the immune response, ~~a r t i cu l a r ly  to the major anci 
move conilnon filarial parasites. In particular, several questions need to Be 
answered: Is protection imediated by antibody? Is protection cell-mediated? Wl~at  arc 
the major antigens involved in protective immunity? Additionally, every effort should 
be made to isolate antigens which induce either protective antibodies or protective 
cellular immunity. 

e Continued study of the biochemistry of filarial parasites should yield information 
leading to the design of effective new drugs, and this research sl~ould be supl~ol-ted 
insofar as possible. 

Among the areas ripe for research, listed above, several should be emphasized for 
continued support in the coming five years: 

c The  ivermectin trials should be carried out to completicl~ so that if successful the 
drug can be distributed for general wide-scale use. 
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e Research on precise identification of vectors and development of vector control tech- 
niques for each individual vector should continue to be supported by TDR wherever 
and however possible. 

B There is a major need to increase research support for  studies designed to identify 
the mechanisms of the immune response to filarial parasites, to determine whether 
protection is mediated by antibody or  cellular immunity and to elucidate the nature of 
the critical antigens that induce protective immunity. Because of the con~plexity of 
filarial parasites, the large number of insect vectors, and the attendant problems of 
attempting to prevent the disease by controlling the parasite, prevention, if it can 
be can be made cheaply and widely available, has obvious advantages over chemo- 
therapy of already established infections. 

B As with scliistosomiasis and other parasitic infections, every attempt should be made 
to determine whether it might be possible to use protein or peptide vacci~ies to 
specifically induce protective cell-mediated immunity to filarial parasites. Such 
immunity, if induced in a manner designed to establisll long-lasting cellular and/oi- 
humoral immunity, should pcrniit a major reduction in the number of infected 
individuals. 

4.2.4 African Trypanoso~niascs 

l11 the opinion of the ERC, the TDR-sponsored researcll and development projects on 
African tl-ypanosomiases illustrate in  a convincing way the role TDK lias playcci and 
is p1:lying ii1 combating a tropical cliseasc. Prior to TDII, I-esearcll efforts on tbe African 
tl-ypallosomiases we]-e rather limited, not least clue to scarce funds. Yet the diseases were 
and ai-e serious public l~ealth problems. Over the last ten years, the role of TDR in research 
oii African luyl~anosomiases has grown steadily and  now seems vital. There is no question rliac 
'J.'l)R l1as played a coordinating function and has also stimulated increased research on the 
snbject ontside TUR. Since its iilception, TDR has allocated about US $12 million to some l60 
~?rojccts,  spanning discil~iines from basic biocliemistry to vector control. "Tile input of 'TDR 
is apl>arcnt fi-or% an analpsis of publications on tile trypanosomiases (ii~cluding Chagas' 
discasc). Between l975 and 1980, about 275 papers were published yearly. The first papcrs 
resulting f rom TDR-supl~ortcd projects appeared in 1978. 111 1981 about 120 papers resultcd 
from 7DR--supported projects and the total number of publications was approximately 425. T ~ i s  
level lias remained stable and TDR projects account for 100 to 150 of the publications appeaiiiig 
yearly. Of the other TDK target diseases, only filariasis shows a higher contribution from 
T1)R projects in terms of tile share of total publications. The toial number of publications on 
filariasis is, however, much less than that on the trypanosomiases. Even though publication 
daia are important, they do not necessarily reflect the whole role of an organization, in this 
case ' m R ,  in coordinating and stimulating research. Within tlie field of research on African 
trypanosomiases, there are several examples of findings which have been made outside TDR, but 
which have been brougl~t into practical use thanks to TDR. A prominent exarilple of this is thc 
Card Agglutination Test for Trypanosomiasis (CATT). 

TDR-sponsored research on African trypanosomiases shows the importance of a broad 
attack on a disease. The basic biochemical research carried out to date has already been 
profitable. Characterization of the glycoprotein surface coat of the parasite and elucidation 
of the genetic mechanisms behind its variability have led to an accun~ulat io~l  of information 
that will provide the basis for new therapeutic measures. Detailed work on basic parasite 
biochemistry has already yielded a compound that interferes with carnitine metabolism in the 
parasite. Further, the characterization of glycolytic enzymes, showing marked differences in 
protein structure compared with the same enzymes from animals, should eventually lead to tlie 
develo]~ment of drugs that interfere with glucose metabolism in the parasite. Promising leads 
for  treatment have been developed by TDR. 
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Intensive clinical trials of 1>I,-a -difluoromethylornitI,ine have been and are being 
conducted, and the results are very promising. Work is also under way with a potentially 
better drug, monofluoromelhyldehydroornithine methylester. Other potential drugs are being 
screened by units in Kenya and the United Kingdom with support from TDR.  With respect to 
vector control, considerable progress has been made in developing effective tsetse-fly traps. 

In summary, TDR has played a significant role in recent research on African 
trypanosomiases. In fact, TDR has been tlie only entity significantly funding a broad range of 
researcli and  development aimed at sleeping sickness control. Furthermore, control measures 
have been developed that should now be put into use on a wide scale. This latter aspect of 
TDR activities points to a general problem which will become greater as new and improved tools 
are developed inside and outside TDR: the real possibilities for  bringing new tools into 
wide-scale use in developing countries. This problem is discussed in Section 8. 

4.2.5 Cl~agas '  Disease 

'rile lilornetitum gained by Chagas' disease researcli is another outstanding example of the 
essential role T D R  has played in promoting basic and applied research in developing endemic 
countries. This has been possible no'c only through financial aid (from 1982 to 1986, 73 per 
cent of the budget, or US $2.1 million, was allocated to Chagas' disease researcll projects i n  
cnilernic countries) but also through the establisliment of collaborating centres carrying out 
research nnder standard gisideiines and covering the followirrg aspects: (a) country-wide 
siirveys on hnman. infection vvitlr 7.'rj~pcinosol?zn criizi and house infestation by triatoniine 
hugs; (h) longitudinal follow--up studies; (c) a network of l 4  collaboi-ating laboratories for- 
the standardization of Cl~agas' disease serodiagnosis -- now working in 1 i coiintries; and 
(d) a network of collaborating centres for  standardized classification, isolation and storage 
of 7.. crtrzi strains to be used in analytical epiden~iological studies. 

Considerable progress has been made in the classification and study of dirferent sti-ains 
of l'. cruzi: at least five sti-ains have been identified and classified according fo tireir 
iiifecrivily, their aggressiveness in humans and/or laboratory animals aud their [possible 
antigenicity. Elowever, rnucli inore profound cliiiical knowledge is needed, not only for  
tielecting primary infection but also for determining tlie latency period between pi-imary 
infection and the appearance of late clinical manifestafions. Xenodiagnosis, as it continues 
to be practised, belongs only to a few specialized laboratories and is not generally available 
in endemic areas, most of which are quite remote and isolated. The development of a more 
precise diagnostic tool (i.e., a quick, reliable serodiagnostic method Tor determining the 
1,resence of active infection) could also lead to tlie acquisition of more reliable 
c~~idemiological  data in endemic areas. 

T l ~ e r e  is no question tliat TDR Iras contributed effectively to the traiisfer of modern 
biotec:~uologies to nu~nerous research centres iii endemic countries: most laboratories are now 
familiar with the use of nionoclorlal antibodies, imrnunoelectrophoresis, immunosorbent assays 
both radioactive and nonradioactive -- and gene sequencing of parasites. This has been 
achieved not only through grant funding but also througli research strenglhening and training 
activities, and the SCs on Chagas' disease are to be commended for their success in obtaining 
active coliaboration and interaction between different groups of basic scientists. 

Also, as regards clinical aspects, good cooperation has been established among 
parasitologists, internists, cardiologists, pathologists and laboratory workers in dealing 
with the late complications of the disease (mainly cardiopathy and, to a lesser extent, 
megacolon) and different disease manifestations. Ilowever, these aspects can only be studied 
in well-equipped university hospitals that are usually distant from endemic areas, and in many 
cases it is difficult to establish a link with the endemic area or with the time of the 
primary infection. It remains unknown whether treating parasitaemia would influence the 
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course of cardiopathy or orher late manifestations, or whether the efrects on smooth muscle 
fibers are due to the interaction of the parasite witli other factors (autoimmune or genetic 
factors) which may be prevalent long after tile parasite has disappeared from the host. 
Treatment schemes and protocols might differ  radically depending upon whatever is tlie actual 
situation. In any case, Chagas' disease chemotherapy continues to rely heavily on nifurtimox 
(a nitrofuran derivative) and benznidazole (nitroimidazole), altliougli research continues oil 
the screening of new drugs witli possible trypanocidal activity. 

New approaches to vector conti.ol have also been developed witli tlie help of tlie l'rogrammc: 
insecticidal paints have been effective in controlling insect vector infestation in up to 96 
per cent of liouses in some endemic areas. Canister or cartridge for fumigation has also been 
field-tested witli good results. TIie EliC feels that more SER activities should be dedicated to 
Cliagas' disease, particulal-ly to studies on the implications and cost of using new buildirig 
materials to replace the mud-wall and thatched-roof construction of houses prevalent in 
impoverished endemic areas. 

'The Programme lias also brought about advances that seern to indicate tlie possibility of 
both new and effective diagnostic tools and, perliaps within a decade, a vaccine. I;orenios[ 
among these advances has been tlie cloning of a parasite gene encoding a major 7'. wuzi  
surface antigen involved in parasite penetration into liost cells. Also, immune modulators 
ilirougli wliicli the parasite evades the liuman imml~nological system - -  have been identifieti. 'llic 
immune response elicited by a vaccine should, of course, avoid all possible daniage to smootli 
rr~uscle tissue and be limited in its effects to destructioci of the i)arasi.(e. 

lo  summary5 ?'DR is looked ui)oii as the main source of cxtei-nal rurids for  research oi! 
C11ag:is' disease iii Latin America. TDR support bas becl? instrnrnerital in developiiig a cliain or  
well-equipped laboratories m:inagcd by excellent, detliceted scientists who liave, iri recent 
).cars, iiicreased the ~ iumber  of important publications oil the trypanosomiases. ?'IlK. sliould tlr;i\v 
inore atiention to tlie need ro increase government support oi' fielti research and epitien?io~- 
logical stuclies., Irelp i!i lessening tile dirficulties fieq:iently encouiitcred with local customs 
services for the irnportatioii of ecjuipmecit and reagents, and also coniribuie to the d~vclc;pii~eiil 
of SER acrivitics in eii.clcn?ic areas. 

TDR-supported worlc on the leishmaniases has followed a rather different pattern from tliai 
of otlrer subjects. 7'llis has stemmed from the original perception of tlie leislimaniases as 
being of lesser public health iiliportance than tile other five diseases, a very limited level of 
firndiilg early in the Programme, and the lack of continuity in staffing the Steering Commi.tlce 
Secretary's post. In spite of these impediments, the Component on the Leishmaniases has 
flourished and been notably successful in several respects. It has shown that tlie leish- 
maniases are mucli more widespread alitl of greater public liealtli imporrance than had been 
previously recognized, and it lias led ro a broad programmme of rescarcl? leading to some 350 
~~iib1.ications by late 3985, a significant number in the light of the sum invested. 

hiitially, the Steering Com~nittee focused on the descriptive epidemiology of the 
leislimaniases, which are cansed by the most diverse of human parasites in terms of strains, 
pathogenesis, vectors and reservoir hosts. The results extended the known distribution of tlie 
diseases and in several areas led to detailed subsequent studies, of which those in nolivia 
were outstanding. Here a high incidence of mucocutaneous disease crcatcs a local major public 
health problem. The networks for exchange of parasite reference strains and the taxonomic 
work supported by the Programme, together with direct support for  research projects, have led 
to elegant a~~a lyses  of the epidemiological situation. Similar findings have been made 
elsewhere in the Andean region. 
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The  Programme has supported studies of the application of monoclonal antibodies, 
restriction enzyme schizodeme analysis, DNA probes and pulsed field gradient cllromosomal 
separation to supplement and hopefully replace zymodeme analysis in efforts to clarify the 
complex taxonomy of Leishr?zaizia species. The  Committee views this application of new 
methods to practical field l>roblems as both important in itself and as an example of the TDR 
approach. 

The  E R C  was also impressed by the Component's vigorous approach to chemotherapy, wliich 
has iiivolved both re-examination of the regimens of co~nnionlp used ailtimonial drugs and 
introduction of new compounds, of which allopurinol riboside is the most impressive, both in 
teriils of therapeutic benefit and of ratioiial selection oil the basis of host and parasite 
bioclremical differences. Several other new conipoullds are also of interest. 

Rapid progress in understanding the complex iuimu~iology of leislimanial iiifection is being 
made with support from ' D R  and elsewhere. The use in one country of virulent parasites to 
achieve inimunization emphasizes the need for  a vaccine, and the Committee noted good 111-ogress 
in antigen cliaracterizarion for  application to vaccine developmeill. 

A t  the level of immediate application, a very sirnple agglutination test had undergone a 
si~ccessfirl field trial for rapid diagnosis of visceral leishmaniasis; it is also much safer 
than the traditional method of diagnosis. 

Successive reviews of the Leishrnaniases Component have recommended socia.l a n d  ecoiioniic 
studies of risk factors, hut few studies have been supported thus far.  l'lre EIZC also 
recommends rnore alletition to this aspect, as weli as to the study of Ieislimai~ial i n ~ m u n c  
responses in the human ]lost. 

Ine\~ita.l?ly, some grants have been less successful than hopcd and, iiievitably wi.01 
iiiiidsight, some of tI:ose had characteristics of being very high risk. 1-lowever, f11.e Comniittec 
was i:r?i?resse(l with the nuinber of appiicatioi~s iliat could not he funded for  pi-imariiy fina11ci:il 
~casons.  Several of tliese would? in our v.iew, be jutiged as having substaniial potentiai. 

The SC has coped willi its limited funds by siipy~orting 1?rojecls a t  a gr-catip reducetl hiltigct 
i n  most cases, and by a system of 'mini-gran's' of up  to LJS $8000 to enable promising 131-ojccis 
to get untler way, especially in the tropics. This has been paiticulariy t~seful  in getting 
extensive coverage for  initial studies of distribution of rile diseases and tl:e,ir 
epidemiology. 1-Iowever, it is clearly not a very satisfactory way of funding resear-cl1 in the 
longer term, and it is clear that this Co~nponent  could productively utilize a larger budget. 
The (!iseases attract particular enthusiasm from research workel-s, since the severity of the 
disability caused by mucocutaneous disease, the danger- to life posed by visceral 
Ieishmaniasis, and the rapid progress being made in several areas of highly applicable 
1-esearcli maltes tllis a rewarding field. 

4.2.'7 Leprosy 

TDlZ-supported researcli on leprosy has so far  resulted in a snialler number of total 
publications than, for  instance, that on the trypanosomiases. Also, the conti-ibution of 
TDR-supported researcli to the total number of publications on leprosy is smaller. These facts 
should not be interpreted to indicate that TDR-supported researcli on leprosy is of minor 
importance. Rather, it is apparent that the type of research spolisored by TDR is such that i t  
does not yield a large number of publications. In the case of the clieniotherapy of leprosy, 
TDR has chosen to stimulate and support important clinical trials that are both costly and 
cun~bersome but result in few publications. The  SC on the Chemotherapy of Leprosy (THELEI'), 
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which has allocated a total of about US $5 million to projects during the period 1976-1986, 
has been and is testing various combinations of existing drugs, as well as developing new 
drugs, especially in view of dapsone resistance. A series of comprehensive field trials with 
drug combinations involving dapsone, rifampicin, clofazimine, protionamide and acedapsone, 
have been or are being carried out. The results are very encouraging. Work on new drugs is 
being actively pursued. This work is difficult and hampered by the lack of simple metllods for 
screening potential drugs. Several promising compounds are being tested, among others some 
quinolone derivatives. New drugs may be used to increase the efficacy of multidrug therapy 
for leprosy. In parallel, the SC on the Immunology of Leprosy (IMMAL) is devoting 
considerable resoul-ces to vaccine research. Even if a suitable vaccine were obtained, there 
would continue to be a need to develop better drugs to treat the millions oF patients with 
established disease. The ERC is of the opinion that TDR could contribute very significantly 
to such efforts. In summary, the ERC finds that previous work supported by TDR on the 
cliemotherapy of leprosy has been important and successful. Future plans are comprel~ensive and 
well founded. TDR's activities in the chemotherapy of leprosy exemplify the unique role TDR 
can play in coordinating research and development on a transnational scale in Fields that 
other research-s~ipport i~~g organizations are less likely to tackle. 

Wliereas tlre aims of the IMMLEP Coinpoi~ent are very similar to those of the IMMAL 
Component, developments in the area of leprosy researcli have taken a soinevihat different course 
Than in. nialaria. 7 h c  IMMLEP 'package' also contains vaccine development, work on irnrnuno-- 
diagnostic tools and basic reseal-ch on tire pal-asite as key elements. Altllougl~ knowledge of 
rnpcobacteriai antigens and their molecular biology lags behintl that of Plusnlodin species, 
tile prospects of a conventional vaccine using heat-killed A/i)~col)ucteriur~ Iepr-ne are strong. 

Vacciizc Research 

'The objectives set by II\/IMI.EP inclode the devcloprncnt of a vaccine to provide protection 
to people at: risk and the develol~n~ent  of in~rnunotlierapy, especialiy in  coinbination wit11 
cbemotherapp, based on  the stimulation of cell--1nec1iated iniii,unity. 

'Three types of vaccines are being pursued: a heat-killed M. leprne vaccine, 
esi~ecjally for ~>ropliylaxis; a vaccine consisting of lkilled M. Icprue and live 13CG (to be 
used for  immunotherapy); and a vaccine hased on cultivable mycobacteria related to 114. 
lei~rne. The TMMLEP-siipported work is confined mainly to work on the first two vaccines 
listed above. 

In 1971, infected armadillos becaine available as a source of M. leprue. IMMLEP has 
helpet1 to set up a systenl of ar~nadillo cololiies (four in the United States and one in the 
linited I<ingdorn) which supply infected tissue or purified M. leprae to researchers all over 
the world. This is a major contribution of IMMLEP and nearly half of IMMLEP funds go to 
support the armadillo supply. 

'Trials with human volunteers in Norway showed that a heat-killed M. leprne vaccine is 
acceptable. A larger study in Malawi confirmed tolerance and immunogenicity. Large-scale and 
long-term field trials for prophylaxis began in endemic areas (Malawi and Venezuela) in 1984 
and more trials in Asia were planned. (The I-esults of these trials were not available at the 
time of writing of this report.) 

Work on vaccination with cultivable mycobacteria related to M. leprae is being carlied 
out outside TDR (e.g., in India) and researchers have claimed promising results. Large-scale 
trials in India are ~ ~ l a n n e d .  TDR should monitor this work. 
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Molecular Biology of M. leprae 

The M. leprae genome has been cloned in Eschericia c011 and the cloned genes have 
bee11 expressed in more than one laboratory. A leprosy recombinant DNA bank has been set up 
by TDR to maintain mycobacterial libraries. Monoclonal antibodies have been used to isolate 
genes coding for  several M. leprae-specific antigens. Cloned M. leprae-specific 
T cells from vaccinated human volunteers liave been shown to recognize M. leprae antigens 
expressed in E. coli. Although the molecular biology of the surface antigens of M. Ieprae 
is not as advanced as in malaria research, tlie possibility of developing vaccines based on 
defined antigens would appear to be promising. 

The  CKC considers T D R  work in  this area to be highly worthwhile, well-focuscd basic 
research likely to bear fruit in the niediurn to long term. 

A number of monoclonal antibodies s l~ecif ic  to M. leprne epilopes have been obtained. 
A library of monocional anf:ibodies against phenolic glpcolipid-J and protein antigens of M. 
leprae has been assembled by TDR. This should he very useful for laxorioniic purposcs slid for 
developing diagnostic tests. 

T h e  skin lest comimonly used in leprosy employs a crude extract. Attempts ai-e being made 
to standardize tests for  field studies. 

'The ERC suggests tliat informatioii be gathered on the exteiit to which new lel,rosy 
diagnostic tests are beirig used in Liie field and For v,~liat purposes (i.e.: are they truly 
aidiiig control or  treatment?). 

iindersta~nding of the biology of M. Ieprae (life cycle, mclabolisin, Pransznissibilityj 
aind of the imm~rnology (cell- mediated immullity arid leprorrzatous infection, sensitizaiion of 
patients with i ep r~ rna to i~s  leprosy), patliology (nerve and rissuc degeneraiioil) and el,idc~nioiog:y 
(including genetics of susceptibiljty) of leprosy is very limited. J3asic rcsearcl, in these 
areas deserves to be vigorously supported. 

Geographic Dislr.iOufi~tz of Research PI-ojccfs 

The E l iC  reviewed the geographic (by country) distribution of IMMLEP-funded pi-ojects. 
The E R C  sees no reason for  major concez-n in this distribution (given the present distribution 
of capacity in relevant disciplines) but suggests periotlic review by the IMMLEP SC to ensure 
tliat applications from strengthened institutions in DECs are encouraged. 

4.2.8 fliologfcal Control of \'ectors 

Although some important developments have been achieved in  biological control of vectors 
between l977 and 1987 and a few noteworthy biological control agents have been discovered or 
made more effective by TDR, progress in the overall field in general has been slow due  to 
several factors. Only two bacterial agents - -  Bacillus lhuritzgierzsis 13-14, or  B./. H-14, 
and B. sphaericus -- liave proved clearly effective against blackfly or  mosquito larvae; 
although B . f .  13-14 or  its toxin are quite useful as larvicides, frequent application is 
needed due  to tlie lack of recycling and the organism's tendency to sink in water. This 
increases the costs, compared with more conventional methods. 
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Another important factor resides in the ecological variation of the areas where the 
biological control agents are to be employed, a variation that occurs within very narrow 
limits. Thus, even for  a given agent which has been well proved in similar tropical regions, 
the effectiveness may vary from one area to another. Also, much more research is needed on 
the bionomics of vector populations in different geographic or climatic areas. 

Thus, a 'trial and error' approach becomes necessary in most situations in which a 
biological control agent (be it a bacterium, fungus, nematode or fish) is to be employed. TDR 
has contributed not only to the development of new agents but also to establishing the 
researcli steps necessary for  tlie development of such biological control programmes. The ERC 
strongly recommends an increasing collaboration, not only among different SCs dealing with 
several aspects of a give11 vector-borne disease, but also witli social and economic researchers 
who could furnish more detailed information as to tlie conditions prevailing in a given area 
and the willingness and capability of its inhabitants to employ biological control methods. 
Also, cooperation witli departments of biology, zoology and entoniology o f  local universities, 
as well as with agricultul-al or enviro~imental iristitutions and even witli local private 
industries, sliould be encouraged. 

While tlie field of biological control of vectors has progressed slowly, overall the 
coiitribution of TDR in developing B. flrurii~giei7sis as an effective agent for  use in tlie 
field has been exceptionally important to the Oncliocerciasis Control Programme in West Africa 
(OCP). 'The pesticides available to that programme in rccent years bad become less effective 
because of resistaiice and B. t!ruri~zgieilsis was available a t  the right time to fill a gap 
i n  the OCP's control methods - -  a gap wliicli could have had disastrous consequences if t l ~ c  
situation had persisted. 

'iliroughout tl1.e liistory of tile l'rogramme, en~pbasis lias bee11 placed on ei?idemiology and 
o n  social and economic research by siicceeding cornmittces arid reviews 011 tlie liasis of pcrceivct! 
need; and we would concur with that judgement. Tlie original stated terms of reference of tlic 
l:[?ideiiiiology Component of tile Progi-arnme, i n  adclition to coordination, were concerned wit11 
multiple disease field situations and epidemiological features common to several of the six 
diseases. Its practical imperative was to cope with the Tropical Diseases Research Centre 
(TDRC) in Ndola, Zambia, a fixed project at the inception of the Programme which consumed 
substantial resources. The Epidemiology Component's initial mandate was therefore a peculiai- 
rilixture of coordination, maiiagement of a facility, and development of a rather loosely defineci 
area. of field research. It took a while to redefine its role in terms of real needs, which 
were, and still are to promote epidemiological research to help design tlie optimal strategies 
for  disease control, to develop and teach appropriate epideniiological methods for  tropical 
disease research, and to increase the supply of epiderniologically trained personiiel. 

The returns in terms of scientific productivity have, therefore, in tlie short run, been 
limited. The TDRC consumed most of the budget initially and has not been highly productive, 
but tlie work done a t  its field station in Kampumbu lias been of importance in trypanosomiasis 
in producing a simple surveillance system which has led both to early diagnosis and better 
prognosis (as intended) and to reduced transmission. There has also been significant work on 
malaria, especially chloroquine resistance, and on schistoson~iasis chemotherapy at Kampumbu. 

Elsewhere, work on the microepidemiology of malaria in Papua i<ew Guinea has been 
important, and the best work of its kind. It will be followed, no doubt, by comparable 
studies elsewhere in endemic areas, and the Programme is specifically supporting work on the 
use of new techniques for  assessing sporozoite rates in mosquitos and antisporozoite antibody 
levels in individuals. 
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But the greater impact has been achieved by a combination of grants, workslrops and 
TDR-assisted training to improve the epidemiological standards of work in the field and to 
introduce some of the methods developed for epidemiological research on chronic diseases into 
work on the six target diseases. In particular, the use o r  case-control studies to determine 
risk factors for  both African and South American trypanosomiases has bee11 supported, field 
tests have established the value of simplicied immunodiagnostic methods fol trypa~~osomiasis 
and leishmaniasis, and the distribution and natural history of the six diseases have been 
clarified. 

Because the quality of epidemiological applications to all of the Steering Committees of 
the Programme has been relatively low, 13 worksl~ops have been held, attended by almost 500 
workers from developing countries, and these have led to better and fundable pxojcct proposals 
from some of the participants. 

Two things are clear from the experience of the Epidemiology Component of the 
I'rograrnmme. 'The first is that the main obstacle to progress is the lack of epidenriologists 
worldwide, due no]-e to a defective career structure than to lack of training, so that the 
Programme has been grappling wit11 a far  larger problem than can be handled by research grants 
alone. The  situation is analogous to that being tackled by the Research Strengthening C;rou]s. 
In the basic biomedical sciences, where there were many research workers in the world, it was 
siinply that they were not tackling trolsicat disease problems, whei-eas in epidemiology tire 
research workers were and are scarce. The second issue to emerge from the Programme's 
experience to date has been that the need for  epidemiology is greater- in I-elatior.1 to the 
specific disease areas. It should be ail input, along with irnmunoiogy, biochemistry, ctc., to 
the work on  each disease. 

A third rnajor issue arises now as the Programme's iiew tools for control.liiig tropical 
diseases are appearing. Vdccines and drues for  disease control. I - e ~ u i r e  field testins to 
determine both their efficacy anti strategies for  their use at the community levei. Thesc 
trials will be complex and will require well-defined study populations iii which rneny aspects 
o f  disease transmission will need to be measured. Such population studies are expensive, 
complex and need a long lead--time for  logistics and baseline work prior to intervention 
testing, This must be the pviiliary goal of the epidemiological work of  the Programnle in tire 
future, as was rorrnulated clearly in the report of the sixth rneeting of the Scientific and 
'Teclinical Advisory Committee (document TDKISTAC-6/84.?), which we endorse. 

The thrust of epidemiological activities within the Programme should therefore be directed 
in two ways. The  first is towards the disease-specific Steering Committees, and we thoroughly 
approve of placing a member of the Epidemiology SC on each of the disease-specific Steering 
Committees. The  secor~d must be towards the strengthening of epidemioiogical work in 
developing countries, and we support the relocation of the Epiden~iology Component within the 
RCS Programme Area. 

Selection and development of field research areas for  trials of the new tools and for  
training of epidemiologists will be the major epidemiological activity of the next decade. Tn 
looking a.t promising sites, i t  is of interest that the majority of these activities fall 
neither directly under the ministries of health nor the universities of the countries 
concerned. Most either come under special research institutes or  are in other respects 
unusual. Care will need to be taken to involve universities in this work to ensure a supply 
of trainees and, even more important, to make certain that epidemiological work then gets 
built into the education of doctors and other health workers. In addition, efforts must be 
made to involve the ministry of health as the responsible body for  the operational application 
of the results of the field research. Involving these organizations adds to the complexity 
and difficulty of what is already a demanding task and TDR support may be essential in making 
it work. 
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The costs of population-based field trials and community studies are very large and, apart 
from the special case of Ndola, the Programme has avoided funding the greater part of any such 
studies because i t  did not have the resources. This may need to change if TDR is to 
accomplish its tasks, and the costs of population-based studies, such as the Garki malaria 
project in Nigeria, the Malawi leprosy evaluation project, and others in Bangladesh, India and 
Papua New Guinea, indicate the substantially greater scale of funding that would be needed. 

The Committee therefore recommends a substantial change in the mode of operation of the , 
Epidemiology Component of the Programme and notes with satisfaction that this has already been - 
implemented. The ERC also envisages a change upwards in the scale and nature of the 
epidemiological activities funded (largely through disease-specific Steering Committees) if 
the Programme's goals are to be met. 

4.3 Evolution of the Proeramme's Contributions and Activities 

I 
At the outset of the Programme, the major needs in the R&D Programme Area were: (a) to 

generate biomedical insights which might serve to identify appropriate leads for developing 
drugs, vaccines, diagnostics or other disease control tools; and (b) to gather information on 
the epidemiology of the target diseases, which would help focus control efforts. Research in 
these areas was launched and after a few years an increasing flow of publications emerged. 
Publications in the disease-specific areas acknowledging TDR support have been tracked by the 
Programme's Management Information System (MISTR), and total publications in the field are 
recorded by the US National Laboratory of Medicine (NLM). While the NLM system includes some 
categories of publication not counted by the MISTR system (e.g., abstracts), the two systems 
provide very useful information and facilitate useful analyses. 

Of publications acknowledging TDR support, the ERC is impressed by the high proportion 
that are published in prestigious scholarly journals (Annex V). This indicates that TDR is 
supporting work and individuals of high quality. The Committee noted the significant increase 
in the number of publications on the various target diseases which started a few years after 
the Programme's establishment. The ERC believes that some credit for the overall expansion of 
research on the diseases which this increase in publications undoubtedly reflects can be 
claimed by TDR (Annex IV). 

Comparison of the MISTR and NLM data can be used to assess the proportion of publications 
which acknowledge TDR support, overall and for each disease. The proportion of publications 
acknowledging TDR support is much greater than the Programme's proportional funding 
contribution to all tropical disease R&D. Because publications sometimes acknowledge more 
than one source of support, i t  is not possible to derive any crude measure of 'productivity' 
(publications/funds) from these proportions. Such a measure would also lack meaning because 
i t  omits any consideration of the quality of research. . 

It is apparent, however, that for some diseases (e.g., filariasis, trypanosomiases, 
leishmaniasis) the Programme provides at least some support for a high proportion of the work 
published. The likely explanation is that there are very few other sources of support for 
research on these diseases. Programme support of these areas is therefore especially 
valuable. 

The total body of TDR-supported research published in scholarly journals over the last six 
to eight years demonstrates that the Programme has consistently supported productive, 
high-quality investigators. There is an obvious need for the exploration of new leads in 
tropical disease research, and no doubt the Programme will continue to support such efforts. 
Continued measurement by MISTR of TDR's contribution to the research literature in the manner 
described above is highly desirable since it is a way of measuring one aspect of the 
Programme's impact. 
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Research publications represent an intermediate measure of progress towards the 
development of disease control tools. The knowledge reflected in the publications that have 
emerged from the Programme has provided many leads for disease control tools which have been 
pursued in and outside the laboratory. TDR contributions to and accomplishments in these 
later phases of the process are not so much measured in publications but more in terms of the 
number of products under development or in use. 

The Programme has participated in the development of an impressive list of products. (See 
the Eighth Programme Report, particularly Table 1.1, pp. 10-11, reproduced here for the 
convenience of readers.) Some 60 'products' are already in actual use or advanced stages of 
development, i.e., in clinical or field trials. Given the accumulating body of knowledge 
derived from research, it is likely over the next few years that there will be even more 
'prototype' products that will need clinical or field testing. 

Development of products (i.e., the phases of clinical and field testing and of 
introduction for application) is usually done collaboratively. This makes it difficult to 
apportion credit and hence to provide an objective measure of productivity to the Programme's 
investment in these activities. Nevertheless, the ERC feels that TDR deserves recognition for 
a major role in certain developments in tropical disease control (these are listed below). 

The contribution of the Programme, in monetary terms, to the development of some products 
may have been limited, but it is important to bear in mind that the Programme can in fact work 
most cost-effectively as a catalyst. By providing 'seed' money, convening (potential) 
collaborators or otherwise facilitating action by others, the Programme will ensure or 
accelerate progress. TDR deserves credit as a contributor to the development of products if 
it has played a 'catalytic' role, even if its contribution, in terms of monetary support or 
personnel, has been less than that of other participants. 

The ERC concludes that the Programme has an impressive record of accomplishments in 
promoting and speeding up the development of products for tropical disease control. (As 
discussed more fully in Section 6 ,  it has also demonstrated effective strategies for research 
capability strengthening.) It has achieved this both through major sponsorship of certain 
products (where no other group took the lead) and as a 'catalytic' participant in the 
development of others. While credit is difficult to apportion in the latter situation, this 
mode of operation is probably the more cost-effective of the two and should continue to be 
stressed. 

4.4 Summarv of Conclusions on Scientific Contributions 

As noted above, TDR has made some broad contributions to the R&D effort in tropical 
disease control. It will be obvious from the foregoing discussions of specific Steering 
Committee activities that the Programme has made other significant specific contributions. 
These include: 

organizing transnational drug trials of new therapeutic agents for malaria; 

supporting a broad range of work critical to malaria vaccine development; 

sustaining field research in malaria; 

supporting work to lay a basis for possible development of a schistosomal vaccine; 

promoting, in collaboration with industry, the clinical development of ivermectin for 
the treatment of onchocerciasis, along with other drugs for this and other filarial 
diseases; 
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a providing virtually unique support for a compreliensive spectrum of activities in 
African trypanosomiasis control R&D, including work on drugs (DL-a-difluorometli)l- 
ornithine and analogues) and the Card Agglutination Test for Trypanosomiasis 
(discovered outside the Programme but developed for  field use with TDR resources) 
and developmental work on tsetse-fly traps; 

i 
1 
i e catalysing the development of a network of first-rate research and development centres 

on Chagas' disease in DECs, which have contributed to understanding of the pathogen, 
its antigelis and pathogenicity, the social aspects of the disease and improved vector 
control; 

I 
% organizing very important tl-ials on ii~ultidrtig ilierapy for leprosy; 

I 

e facilitating the development of a first-generation leprosy vaccine candidate by 
creating a global network of investigators and providing organizational and financial 

l support for their activities up to the stage of clinical trials; 
i 

a increasing understanding of' many aspects of tlie leislimaniases and uncovering their 
v~idespl-cad global distribution; 

j 
l e developirig a new regimen for  antimonial drugs, wliich has now been establislieti as 
I tlie reconimeiided treatment for viscei.al leishmaiiiasis; 
i 

1 e supporting the deveiopmeiit of B, ihuriil,yie?!sis :is a hio1ogic:il. vcctor coiill-ol 
agent, which is now iisecl extensively in onchocci-ciasis control; 

a enhancing the epidemiological qiiaiity of field stuclies on control of rhe target 
1 ciiseases. 
1 
1 

Tiiesc pi-aclical contributions - -  m a n y  of which are now ;icti~nlly being put into use iii 

clcvcloping coiiiitries - -  attest not only io the scientific prorluctiviiy of T'DR hilt also to the 
[act that it is developing tools trniy approp~-iale ftii- tlic seitiiigs i n  wl~iclr their use is 

I iiitended. 

S. Social and Economic Research 

Systen~atic application of social arid econoinic sesearcli iechniques to societal problems is 
a relativelp new endeavour generally, and with tropical diseases the application has only been 
very recent. During the last decade, social and economic reseal-ch on tropical diseases was 
either non-existent in many DECs or it arose mainly througli the stimulus provided by 'mli. I t  
is therefore a pioneering field, particularly as one which strives to apply as well as 
generate knowledge. What complicates the situation is that the field involves not one but 
several discij~lines. 'The most significant achievement of the Programme's Social and Econoniic 
Research (SER) Component is the initial re sear cl^ 'inf~.astructure' it has set up by training 
the first sizeable cadre of social scientists from developing countries and funding the first 
projects in social and economic research on tropical diseases conducted in endemic countries 
by local social scienrists. TIiis is the SER Component's unique coniributio~l not only to TDR 
but also to the scientific community of developing countries. Considering that SER 
practically started from scratch, this is no small feat for the Secretariat and the Steering 
Committee. SER has legitimized its claim to 'enfranchisement' in an environment in wliicli 
there had previously been infertile soil. Now, SER should concentrate on producing more 
operationally significant inputs that could make a difference to tropical disease control. 
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TABLE 1.1 (cont.) 
---.-..-p-....---. .... - ... 

P~oduc i  In  clinical In field 111 disease 
trial iriul control use 

............................................................................. ~ . 

Diagnosiic/stcrueillance iools 
Card agglutination test for trypanosomiasis (CATT) X 

Miniature anioil-exchange centrifugation technique (MAECT) kit p-. - X -- 

Veclor cotzlrol iools 
Monoconical tsetse fly trap ........ X- 

Pyramidal tsetse f ly  trap ........................................ 

Insecticide-impregnarcd screens 

Chagas' disease 

Diag~~ostic/ssrueillance rools 
Two scrological tests (GP-25 and MAU-5)  ... ~~ ~. X .......-....----.M- 

iMo11ocIonal antibody-based antigen lest X - ........................ 
Agglnrination blood-screening tcsr for T~-~pnnoro>na cruzi antibodies i n  trans- 
fusion hlood . . .. . ... . . . . . . . . . . . . . .X ............. 

DNA probes for 7: cl-uzi dctcctioil .......... . - 

ITecrot. co?lrrol ioolr 
. . 

Insectlc~dal paints ........................................... ~ ....... ........................... 

Insccticide fumigant canister - . .  ................ -. . .. . .  . X 

'Triaiomine dcrcction boa ............................. .. ...-........X -..-----X .-~--~-.~ 

'r'lre icishinaniases 

Ilricgs . . 
Al lo l~~~r ino!  ribosiclc ............ ~ ~ ... 

,Allopiiiinol -1- antiiiiony compoiinds ........ ~~ ~..~. .... ~ ~ .......... ~~ .. 

Paromoinycin ointrnciri- ...............P . X - -  
New rcgimcns o r  anrimon 

Iiia~nosfic/srfrvciIInncc tooir 
Ilot-I?I.ISA (enzymc-liiikcil irnmiinosoibeiit assay) tesi 

Indiuiii-slide r c s t ~  

Iliicct agglurination icst -..-..p .................... ................. a ............. . 

Stanriaidizcd countiiig technique fa quantifying paiasiic . . 
load in spiecn biopsies ..... . .  - . 

T.eprosy 
Drugs 
i\luiiidri~g rhcrapy iepimens . .  ......... ~ - y .  .. 

1.oilg-aciii?g siilfone drug formuiatioii ..................... ...............-p.. ... ................ ... 

Pcfloxacin - L.. .......... . .  ~ .~ . .. ............. 

0floxacin.-~.~ ~~.~~ ... .- . . .  X - .  . ... 

Dingnosric/rrrrz~~ilance rools . . . . 
A4ycobncioiunz lepmc-specrfic monoclonal antibodies ............... ............................... 

Vaccines 
Flear-kiilcii M ,  icpmc vaccine -- - ~ p ~ ~ ~  X ............. 

Biological control of vectors 
. . .  Rncillus iliuringiens~s 11-14 .,, ... - . - . X  

R. xphaerictrs --...-..--p ~ X 

L.arvivorous iish (several species) ........................ X 

Social and economic research 
Adult education materials with infor~nation on tropical diseases--- X 

Comznunity-based health education rnaierials on rropical diseases ..----.p-- X - - X  

Computer program for monitoring cost-performance 
of a malaria control programme .......................... 

....... ....-----p-P- 



46 / Seco~rd exter~zal i.ei'ie~v aizd ei~aluafioiz of T D R  

Tlie in-depth report of the SER Steering Committee, covering its programme of activities 
for  tlie period July 1982 to May 1987, is botli timely and valuable. It gives a con~prehensive 
insight into the problems, achievements, possibilities and future prospects of social and 
economic research within the TDR mandate. Beyond this formal report and many other relevant 
documents, members of the ERC have also benefited from extensive discussions and direct 
personal interaction with both the Chairman and Secretary of tlie SER Steering Committee in tlre 
search for  a feasible, viable and realistic programme of action in the years ahead. 

Evolving and maintaining strong links with mainstream social science research are at oncc 
required and yet constrained by a number of key factors wliicli are mentioned in the in-deplli 
report of the SER Steering Committee. First is the serious shortage of good social scientists 
with experience in research on tropical disease problems, particularly in regions like 
sub-Saharan Africa where they are needed most. Second, there is tlie temptation and tlie dangei- 
of raw empiricism that may still plague some research proposals submitted in response to SER's 
promotional efforts. 'This is manifested in tlie collection of social and econon~ic data without 
any clear theoretical foundation or coherent analytical framework. The danger is heightened 
sometimes by the fad of computer-focused data analysis and interpretation by younger social 
scientists in some developing counti-ies. 'There is, thirdly, ofre striking conclilsion wllich lias 
c~nerged f rom past SER activities: that it is exceedingly difficult to measure the impact of 
diseases under conditions of general poverty and thal research on the social and economic 
consequences of tropical ciiseases is proving to be more complex. than previously thought. 
Fjiially, there is the fact that rliere is far nioie to the potential contl-ibution of health 
econo~nics t l ~ a n  just the measurement of economic impact of diseases in terms of pi-oductjoi~-time 
lost and the cost-effccliveness of disease control programmes. 

Wl~en social and economic researcli projects have deliberatciy ancl systernatically pursneti 
answers to tlie questions o r  w11o does wllat,  liere re, wlieri and why, it 11as been possible to 
idc.ntify jjnpulations and indivicluals at risk at tlie community and llouseliold levels. Answers 
to these questions iielp establish tlie basic biliiding blocks for disease control by incrcasir~g 
iinderstantiirig of the socjai. economic and cu1tur:il aspe,cts of tropical cliseases such as: 

patterrrs of occupational activity and tile natnre of tile worlc e.iivironmeiit; 
patterns of houseliold activity in terms of agc and sex roles; 
seasonal dimensions of t l ~ e  above activities in relation to seasonal characteristics of 
the diseases, particulal-iy vector-borne diseases; 
man-vector-parasite connections; 
patterns of coping wit11 the disease and its consequences; 
mobility and settlement patterns; 
patterns of social and recreational activities; 
tlie nature of day-to-day living conditions; and 
patte,rns of I-esponse to treatment and control measures. 

It js only when researcl~ers ask parallel questiorrs of who does what, where, when, how, wliy 
and at wliat cost with respect to control programmes that they can begin to identify problenis 
and assess alternatives for improvement in programme design and management. 

The development of a simple framework which incorporates these questions will go a long 
way towards achieving greater focus and may well facilitate the generation of more cumulative 
re sear cl^ results truly witliin the domain of the social sciences. Such research products will 
be tlie stock-in-trade of social scientists vis-a-vis control programme personnel, tlie policy 
makers and  biomedical specialists. Unless SEK addresses these questions systematically, there 
will be little chance of a coherent body of knowledge emerging and SER's contributjon to 
increased effectiveness of control programmes will be difficult to detect. 



Secorid exler.nal review a ~ t d  evaiualion o/ TDR / 47 

5.2 Achieveme~lts a n d  Problems 

SER has clearly justified its establishment within TDR. It has already demonstrated the 
institutional, economic and behavioural interdependence of both the propagation and the 
control of tropical diseases in the endemic countries, whether at the level of individuals, 
l~ouseliolds, communities, larger societies, or  subregional groupings. Also important is the 
fact that within the world's social science research community, the Programme's SER Component 
is the largest (and for several developing countries, the only) single source of support and 
stinrulation for  social science researcli in the field of tropical diseases. That pre-eminent 
position of intellectual leadership and primary funding is unlikely to change in the immediate 
years ahead. 

Partly because of its late introduction in the Programme's Ilistorical development arid 
pal-lly because it is operating in a milieu dominated by the different research traditions and 
methodologies of medical science and l~ealtli  technology, SER was sometimes -- indeed often 
treated o r  regarded as a poor relation of the other disease-specific and more tecl~~iologically 
exciting researcl] programmes of TDR. It has also suffered in prestige from tlie fact that tlie 
basic nrethodologics developed in its primary disciplines (economics, political science, 
sociology, social anthropology, linguistics, management and public administration) had 
liirlrerto not been rigorously focused on their potential application to Iiealth problems, least 
of all to the study of tropical diseases. I'iowex/er, in spite of tire many methotlological 
challenges that siill Lie ahead, SER has established its researcli integrity aiici great 
ol>crational value within the TDR. mandate over tlie past five pears. 

Study of the economics of tropical diseases has proven to be more intract;ible l l~an  tlioughi 
when it was originally conceived ancl er~ihcisiastically pronloted. It is 111ore difficult than [he 
economics of rrgriculture perhaps because there axe many subtleties in l~ i l rna i~  beliavioural 
response to the tiiseascs which have yet to be identified ant1 understoocd. I'lie 'ou~puts'  o r  
nf:rici~lfni-a1 development are also easier to measure. But illis does not incnn that studv of tiic 
economics of' tropical dise:ises sl~oiiltl not be attempted; i t  siinply meails th:it more ivork has to 
be clone. 

lii srutlies supporte(' by rile SI:R SC, the incidence or psev:rlc~iice of tlie diseases has 
~iiifortunately not always been estahlislied satisfactorily even to the researchel-s themselves. 
'Tliis must not bc the case iil tlie fiiture. lii other words, tlie epidemiological component of' the 
studies Inus1 be done well because this is a major point of reference in detei-mining, later on, 
liow effective a particular control measure has been. W11er.e tlie incidence of a disease is 
minimal, ils social and ecoilo~nic consequences are not likely to be felt .  

5.3 Strengtiiening Soci;?b%rrd Ecor~omic Research i i r  the Next O u b t i e n ~ i i t i i ~ ~  

The sustenance and strengthening of the SER Component's achievements over the next 
decade depends critically on the degree to which the Component is able to maintain a strong 
linkage with the main stream of' social science disciplines it1 spite of its necessarily being 
anchored operationally to the medical scie,nces. Sucli a linkage with mainstream social 
sciences is essential for at least two reasons. One, in order to attract and retain the 
leading individuals i n  the principal social science disciplines to work on tropical diseases, 
SER must seek to conform to tlie highest theoretical and analytical standards. Second is the 
p]-actical problem of incentive, in terms of providing suitable and adequate professional and 
career outlets for  social scientists who are now braliching out to specialize in or  make 
greater commitment to TDR-focused research programmes. It may well be that this problern is 
more serious and more urgent in some branches of the social sciences than in others; for 
example, it is probably more tlie case for  economics and management than for  sociology and 
anthropology. 
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The SER Steering Committee's in-depth report on its activities from 1982-1987 raised and 
addressed many important issues for  health improvement interventions and research which 
provide a challenge to the social sciences. SER needs to play a wider catalytic role within 
the Programme as a whole. It should raise basic questions of policy and operations that cut 
across thevarious disease-specific activities. Some examples can be given here: 

S The  need to develop suitable strategies to ensure that the technologies currently 
being developed will be socially acceptable and economically feasible, given the 
social and economic co~~d i t ions  in the disease-endemic countries. 

e Careful listing and analysis of the various and significant co~~s t r a in t s  on  the 
efficient use of existing control programmes and technologies in differclit endemic 
areas. 

B The need to discover and design suitable atid effective iilcentives for  Uie adoption of 
new technologies in the disease-endemic countries, including all social engineei-irig 
components of disease-control programmes. 

o Establislinxent of a continuous monitoring system on how well 'TDR is succeeding in 
strengthening research capabilities in the disease-endemic countries, differentially 
indjcated for  the bioiiiedical sciences, epidemiology and. the social sciences. 

Since tlie SER. SC and its secretariat have already estabiishecl linlts will1 all Tl-JR and 
TDR-related bodies and some collaborative wol-k is uiider way or  planned, perhaps they can iio\v 
join with social and economic researcli efforts in the fielcls of agriculture, iintrition, 
irrigation development, family planning, farming systems and integratioii of women's coi~ccriis 
in development. There are many lessons (positive as well as negative) to be learned froin the 
cxpcriences in these other fields. Such links should in time yield crossfertilization in 
concepts, approaches, research metliodology alld strategies in rcscarcli capability 
strciigthening, This need for  crossfertiiizatior1 should also be kepi in mind wiieli clioosiiig 
futuro Steering Committee members. 

In the ireantime, other indicators of progress have to be found in sucli things as clranges 
in knowledge, perceptions, attitudes and practices, changes in incjdeiice or PI-evalence of !lie 
target diseases, and changes iii health-related human behaviour. 

s To nurture conti~iuously the current research projects and investigators wlio have sho\vi~ 
not only much proiirise but also some early notable achieveme~lts and at the same 
time to explore new research opportunities would reouire the tinxe and talent of more 
than one staff member in the Secretariat. An additional full-time social scientist is 
clearly needed by the SFR Component. 

s Although we concur that research capability should be  developed in social science 
units rather than in biomedical institutions, the definition' of social science units 
must be broadened to include those which have had experience in applied social and 
economic research in agriculture, population, nutrition, farming systems, irrigation, 
environment, women in development, etc. The inclusion of tropical diseases in their 
social and economic research agenda would not only expand TDR's intellectual resources 
but would also be strategic in moving tropical disease research problems into the 
mainstream of development issues. 

A postdoctoral fellowship programme which would bring researchers from either other 
deve lop i~~g  countries or industrialized countries to work as colleagues of social 
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scientists at their own research sites in tropical disease-endemic countries might 
overcome professional isolation. With support from bilateral sources and foundations, 
postdoctoral fellows who stayed for a longer period would be a better alternative to 
intermittent consultants. The Rockefeller Foundation, for example, has a very notable 
programme for  social and economic research in agricultural research. 

B Given the major tasks for  the next five years, the ERC is convinced that the SER 
budget should be doubled over the next quinquenniuni. It is also important to 
emphasize that the higher level of SER funding is in addition to the greater attentiorl 
which we also recommend that tlie RSG sliould pay to SER research capability 
strengthening. 

o To move towards the final objective of the SER strategic plan, TDR social scientists 
must now start getting actively involved in the formulation of health policy issues 
bearing on  diseases in the endemic countries. The  time has come to put tropical 
disease policies iii the mainstream of national and i~iteriiational development. 

c Tliere should be new and adequate guidelines for- the conduct of social and economic 
research projects on tropical diseases, including pi-otocols for  knowledge, attitudes 
and practices (KAP) surveys, and multivariate analyses. Informal consultations sliould 
he lielti to develop the new guidelines based on TDR needs and TDR/SER projects. 

B Similarly, attentioii needs to he given to the development, transfer and use of 
biomedical techtrology, in terms of social and economic assessments. 

a The SISR SC sliould convene :I series of meetings to review ciirriculorii dcve lo~~n ie r~ t  lot- 
tropical disease-related social and economic training iil medical sociology, rncciical 
aiithropology and health ecoi~omics. 

0 Tlie concept and practice of community pal-iicipation in rciatioil to tropicai c?iscasc 
control remains very elusive, a11.d so is tlie integration of tropical disease control 
into pri~iiary health cai-c. These are clearly majoi- i-esearch areas which dcservc riincli 
i r~ore work. 

w SEK disciplities sl~ould he represented and strengthened in each and all TDR i~ianagc-. 
ment bodies, including STAC and tlie various scientific or disease-specific Steering 
Committees. It is ir~iportant that most of these new SER member-s should be senior 
social scientists from tropical disease-endemic regions. 

6 Research Capabiiity Stremgtlaening 

iri its review of the Programme's research capability strengthening activities the ElIC hat1 
access to, and was greatly aided by, the inforniatioil that was developed for  the second review 
of the Researcli Capability Strengthening (IICS) Programme Area. by a Scientific and Technical 
Review Committee (STRC) of STAC. 

The E R C  notes that between 197G and 1986 a commendable I-ange oC activities related to 
I-esearch capability strengthening was pursued by the Programme: 

B - A total of 98 institutions liad received some type of institution strengthening grant, 
21 of which had completed long-term support by  the end of 1986; 
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some 649 individuals had received training grants, including 490 for research 
training, such as PhD or MSc, and 108 're-entry' grants; 

Thirteen MSc and several short courses had been supported in developing countries. 

6.1 The Need for Research Caoabilitv Strenethenine and Its Relative Imoortance 

It was clear from the beginning of the Programme that the distribution of the six diseases 
did not correspond to the distribution of research expertise and capability required to carry 
out the studies needed. While it was feasible, though far from desirable, to carry out 
laboratory-based work aimed at developing new vaccines and drugs only in developed countries, 
it was essential that the new products be assessed, both in patients and communities, in 
endemic areas. Moreover, it was necessary for epidemiological and also social and economic 
research to be carried out in places in which the diseases under study were indigenous. In 
addition, if TDR were to be efficient and not to continue indefinitely, it would be essential 
to build up research expertise in the six diseases in the endemic areas. These consider- 
ations, together with the interest of some Programme contributors in supporting training and 
other research and development activities aimed at making the endemic countries self-reliant 
in research, provided compelling arguments for the Research Capability Strengthening Programme 
Area of TDR. 

The balance between research capability strengthening and research and development in the 
Programme's funding is essentially an arbitrary decision. There is no logical method or 
'formula' by which the division of funds into two categories can be decided. However, with 
hindsight the part of the budget allocated to RCS (which rose to and stabilized at 25 per 
cent) appears to be reasonable to the Committee. It has allowed a good deal to be done in 
support of a broad range of institutions with regard to both disease interest and geographic 
location. It was a relatively high-risk activity but has proven in a substantial number of 
institutions to have been highly successful. When the formal data on institutional support 
provided were supplemented by the Committee members' assessments of institutions before and 
after support from the Programme, it could be concluded that much had been achieved. There 
have been some unsuccessful ventures, and growth towards international competitiveness by a 
number of institutions has been slower than hoped, but many others have done extremely well. 

The Committee would have had difficulty, due to the arbitrary nature of the decision, in 
proposing the future level of RCS support had it been intended to keep that activity as a 
separate Area. Indeed, the ERC would have recommended that the RCS Area be much more close1 
linked to the R&D Area. However, the Programme has already decided to integrate the two 
Programme Areas to a substantial degree. This not only meets with our strong approval but 
also, through the programme-based grant mechanism, builds in a flexibility between research 
and development and research capability strengthening that is needed to pursue efficiently the 
mission of the Programme. A set of rigorous, comprehensive guidelines have recently been 
issued for the programme-based grant mechanism. As decisions are implemented, it will become 
increasingly difficult to define strictly whether some funds are R&D or RCS. Hence, the 
significance that need be attached to the current 25 per cent proportion will diminish. 
However, the ERC believes the present degree of relative attention to RCS versus R&D to be 
acceptable. 

6.2 Strateeies for Imolementine Research Caoabilitv Strenethenine 

The Committee was aware of the efforts needed to develop the RCS programme, which 
originally involved considerable efforts by the Research Strengthening Group (RSG) and the 





52 / Secoitd exler~tal rei'ieiv and evaluatiort of T D R  

The next phase, largely followed by the RSG a t  present, involves development of 
facilities, training, and usually provision of time-limited support for posts, with a 
guarantee that salaries will later be taken over by the institution or  government (usually 
after five years). This is good, and highly appreciated by institutions, which receive 
substantial but flexible help. In general, a second five-year period on  this basis is to be 
avoided. 

In the third phase, RSG funding will be closely linked to ir~volverner~t irt tlie 
disease-specific projects of TDR. Programme-based grants and R&D grants are available for  
this phase. Decisions on programme-based grants should be made in part by the relevant 
Steering Committees, as discussed below. 

6.4 Future Development and intevration of Research C-itv Strertptheninjz anA 
Research and Development Activities 

The Committee \velcomed tlie detailed proposals for integration of the R&D and RCS 
Programme Areas, as developed at the twelfth meeting of the RSG (documei~t  TDR/RSG(12)/87.3). 
'These were rigorous and realistic. The  crucial feature of these plans was the programme-. 
based grant, designed as the logical step in the progression from a general institution- 
strengthening grant to the ordinary research project grant mechanism. The  ~x-ogramme-based 
grant, with its permissible five con?.ponents of clevelopmental support for  new disciplines, 
staff interchange, limited managerial assistance, core facilities and pre-career commitment 
positions, cori~bines fil-m control with flexibility in the support needed to get a I-esearcl, 
Ixogramme, in the form of a group of related projects, under way effectively. The pre-carecl. 
coinmitrrrent positions are especially welcome as a means of avoiding the premature granting of 
tenure to as yet un!,rovetl research trainees and junior workers. 

Tlic three 'requirements for acceptance' of an ir~stituiion for  programme-based support are 
aiso realistic: i t  must provide training nationaily; it must relate to national disease 
conti-o! programmes for the relevant disease; a ~ i d  it must develop a plan fo1- field research or 
field apylicalion of iaboratory rcsearch which will be carried out by the institution itself 
or bp an appropriately lliiltecl institutioi~. 

The need for  very good popnlation-based epidemiological work by institutions will, in our 
view, increase steadily as new products above all vaccines and cliemotherapeutic agents -- 
beco~ne available for  field trials and particularly for  assessment of their epiden~iological 
impact at tlie commuility level. This requires, of course, that study populations be well 
tiefined and that epideiniological baseline studies be carried out before vaccine or  other 
trials begin. Thus, there is a substantial amount of lead rime dur.ing which other studies of 
tropical diseases in the communities can usefully, and in the interests of the inhabitants, be 
pursued. 

In view of the difficulty oflen experienced in setting up epidemiological worlc of this 
type, the Committee welcomes tlie active measures take11 by tlie Programme to link such work to 
the award of programme-based grants. The task of carrying that through in a realistic way 
will be complex. The much closer linking of the Epidemiology Component to RCS activities is a 
sounti move in facilitating this. 

'The Committee sees great potential in the development of sites and assessment of 
populations for  field research. In the past, population-based research has, for  historical 
reasons, often been 'free-standing' and supported by WHO, or related to institutions other 
than the major universities or  other teaching and research institutions. These institutions 
have then been underutilized for training, have not become palt of tlie general education or  
medical and other health workers, and have 'disappeared' at the end of tlie research period. 
The proposed new arrangements provide for  the first time a sound basis for  longer term 
development of population-based research. 
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The actual process of integrating Programme Areas 11 and 111 will likely prove to be 
fairly difficult. The Committee most strongly supports the process but considers that 
adequate staff will be needed to carry it out without losing ground along the way. There has 
been in recent years considerable change in the RCS secretariat. Members of disease-specific 
Steering Committees will need to become familiar with the staff of the institutions being 
strengthened, with whom they will need to interact. Regrettably, some present SC members may 
either be unintei-ested in research strengthening, lack the time, or have no particular talent 
for  it. The Secretaries of the disease-specific Steering Committees will need to become 
better acquainted with the staff of strengthened institutions. Disciplinary or  disease 
specialists (sucli as tlie SC Secretaries) are by tlie nature of their background, interest and 
appointment goirig to proceed from a primary interest in the subject matter rather than in 
institutional development, and a substantial proportion do not have qualifications or  
experience in tlie fields of education, teaching or training. Their primary goals are to study 
and control diseases rather than to develop research capability. 

We are confident tliat the integration. of Progran~me Areas 11 and 111 can be made to 
s~icceed, but it will represent a considerable challenge to tlie staff. T'be integration will 
require sti-ong support from Director, TDR, and the Committee expresses some concern that tlic 
present RCS staff may be insufficient in number to handle the heavy demands on them during tlie 
complex cliange-over period. 

'The Cominittee noted the plans of the Prograinme for collaboration with the Rockefeller 
Foundation in 'twinning' arsangernents between institutions, as discussed by the RSG, and 
welcomed tlie opportmritics it provides for increased activity of tile Programme. The 
rneclianisms for setting up this collaboration were not fully worked out  at tlic time of rile ERC 
meetiilgs. It will be import.ant for the selectioii process to be handled sensitively by both 
organizations, if ~i i ldue pressures are to be avoided. I t  will also be necessary to \vorI( out 
how this apjlroach will bc incorporated into l7SG opei-ations iii terms of greater integration 
with project l'unding and ciiiinneling through the SCs, and wit11 t l ~ e  other- concerns of tile M<;. 
T'lic Committee hopes iliese qiiestions will be addressed so that tile coll:thonation. with t l ~ c  
Kocltefelicr Folii~datioil can fulfil1 all its potential to be of gveat benefit to ilic goals of 
tlie Pi-ogramme. 

In strong support of the closer interaction between, and ill some respects integration of,  
tlie Programme's I-esearch streiigtlieniiig and research and development activities, a i ~ d  in 
a[:rcemeiit that some degree of partnership betwee11 institutions and laboratories in developirig 
arid industrial couritries is grea.tly to be encouraged, the Committee believes iliat sevei-a1 
issues rnust be borne in mind and handlecl with the greatest sensitivity. 

Fii-st, the Committee wolrltl wish to see preserved tlie conviction, affirined by the 
establisliment of the Researclr Capability Strengtliening Programme Area, that there is a need to 
continue to build up tropical disease researcl] capability and self-reliance in institutions in 
developing countries for the fului-e anti tliat this activity is a valid goal in its own right. 
It has been tlie practice to view institutions in developed countries in their own sight. It 
is not accepable to view institutions in developing countries simply as a means to achieve 
certain defined research goals. As the pl-ocess of integi-ation of R&D and RCS support becomes 
more focused and restricted (to acliieviilg TDR goals), it is greatly to be lioped that tlie 
broacler goals and activities related to strengthening DEC self-reliance in research will be 
Lalten over by WHO (as a whole) or some other entity. 

Secondly, in any colla3<1rative arrangement between institutions in lcve lopi~ig  a11d 
industrialized countries, true partnersliip is needed. The temptation foi- an institution in a 
developing country to view tlie arrangement as primarily a source of scarce funding, or for a 
laboratosy in an industrialized country to regard it as acquiring a field facility, is 
unacceptable. The process of establishing collaboration must be allowed to develop naturally 
from common interests. The Committee recalled with approval the system followed in the past 
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of making the supported institutions entirely res],onsible for  the selection of their 
consultants f rom developed (or other) countries. The  consullants I-eported to tlie head of the 
supported institution and not to TDR primarily. This safeguarded tlie freedom of action of the 
supported institution and avoided tlie development of a dependent relationship. 

We would also draw attention to a converse problem. It is increasingly difficult for  
epidemiologists and other young scientists in industrialized countries to get extensive field 
experience in disease-endemic countries. Iiistitutions in DECs are doing a service to future 
global needs by allowing younger workers from industrialized countries to live and work in 
their countries (at no expense to the country), and this practice has great potential for  
rnutual benefit. 

Tlie advanced training of doctoi-a1 students has been a productive activity, and many of 
those trailled have rapidly come to play a key role in research ill their home countries arid 
regions. The  Committee was particularly interested in the changing pattern of doctoral 
training in epidemiological and related areas, whereby the trainee spellds uj, to one arid a halC 
years in Iiis/her own country doing the field work before reiurning to the university where 
he/she is registered to coml~lete the analysis of data and write up a thesis. A visit by 
llis/hei- supervisor to the field midway tlirough the data. collection is included. This combiiies 
the advantages of overseas study aiid a firm local grounding. The possibility of providing 
fui idi~ig for  tlie research (as dist i i~ct  from funding for  the stildent) dui-ing tlie field pr-oject 
maltes possible genuine epitienliological research, wliiclr rnay require field staff anti be costly, 
a.nd enables the trainee and supervisor to focus on real problenis of tropical dise;isc 
epidemiology and control. 

Among the discipliiies i n  shortest supi~ly  for  the needs of the lirogran~n?e in ticveloying 
conirtries are epideniiology and tlie \~ari.ons disciplines grouped together as social sciences. 
Tire RSG has supi>orted individual doctoral traiiriilg in the social sciences. The Committee was 
glad to ohser\:e That rlie RSC; is iiow addressing the training of social scientists in I-elatiorr 
io ~>i-cscnr and future Programme nectis. 'ia1re I'rogranxme has already i~icreascti the legitimacy of 
social science involvement in tropical disease research arid it now needs to build on 'chat by 
iiicreasiiig the supply of able researchers, in the areas of anthuopology arid economics in  
particular, but also in other related areas of sociology, the management sciences, piiblic 
policy, etc. Courscs at the master's degree level will be of value and will need to be based 
in social science aiid other departments with the reie\~anr experience and lii11:s to otlier 
aspects of tropical medicine. Suclr. coui-ses should be tleveloped only where the local capacity 
to sustain them, once started, exists. 

7.1 St- 

T D R  supports goal-oriented research and training. The orientalion towards specific goals 
does not exclude support of basic research that in a long-range perspective can be foreseen to 
provide information relevant to attaining tlie Programme's goals. 

In launching the Programme, tlie basic strategy adopted was to rely on existing structures 
in the form of universities and other national institutions. This was a very important 
decision. Two apparent options existed: building on existing structures or  creating new 
structures in the form of specialized institutes. The latter solution has been predominant in 
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building u p  research and development within the agricultural sector. The strategy adopted by 
TDR is more complex and more problematic in terms of prejudging the outcome. If an institute 
is created with a specific task to fulfil1 and there is flexibility in hiring practices and 
salary structure, it is possible to attract highly qualified researchers. Further, an 
institute may reach a higlr volume of research in a comparatively short time. There are, 
however, apparent drawbacks, not the least of which may relate to the long-term perspective. 
The development of an institute will depend highly on its leadership. Recruitment of graduate 
students may be difficult or may not even be considered. An institute may also be in danger 
of being separated from universities and leading a life of its own. Under such circumstances, 
i t  is even more dependent on leadership if it is to be successful. 

1 Building on existing structures, such as universities and national institutions, has the 

i advantage of pluralism. One can afford more mistakes since the invest~nents will be spread 
over a number of institutions. One can achieve a broader commitment froni the scientific 
community, i.e., researchers not initially or primarily iuvolved in the specific research 
areas pertinent to problem solving Inay become interested in them. It is likely to be easier 
to attract graduate students and also to emphasize graduate training. Drawbacks are the 
likelihood of sollie bad investments and tlie time it may take, even in successful cases, before 

I scientific ],roducti\~.itp reaches a sig~iificant level, qualitatively and quantitatively. l 

'The F R C  concurs with the strategy adopted by TDR. Behind TDR's decision must lie the 
conviction that in adopting tliis strategy the possibilities of involving many universities and 
natioiial institutions i n  devoting increased efforts in research and development relating to 
tile t.arget tropical diseases are greater than if one were lo use ihe TDR resources for  
creation of :L small iiumber of institutes, devoted exclusively to research and development. 
i:iirther, the slrategy adopled appears to i)e a prerequisite for irnl?iemeiiting the in1po1-tant 
secoiicl objective of TDIi, sti-engthening of research capabilities in the eridcmic countries. l11 

the opiiiion of tlie CRC, research training is an importavrt aspect not only of tile second but 
:?lso crf the first o b j e c t i ~ e  of 'iI3ii. The strategy aiiol~tctl is more likely to enable reseni-c11 
il-sinin;: to take piace oil a l)]-oad basis than would a stratcgy involvirig cr-eatioii cif sej?ar:irc 
institutes. 

'Tire two objectives of TDR are cevtairrly interdependent. The mechanisnis developed by 
TDR to work towards these objectives coiild involve a certain danger of separating the objec- 
tives. 'i'he two objectives are reflected in two Progran~me Areas, and the supporting structures 
are somewhat different. Programme Area. 11, Research and Developiiient, is primarily resi~oiisible 
for the first objective and Prograinme Area 111, Research Capability Strengthening, for  the 
second objective. The ERC feels that there l ~ a v e  been reasons in the past to separate the two 
Progra~nme Areas. By separating the objectives into two Areas, better possibilities may have 
been created for emphasizing the importance of research strengthening. On the otlier hand, tllc 
diffei-eoce in the number of TDX personnel involved in the two Areas is striking. Within 
Programlne Area 11 there are a number of disease-specific Scientific Working Groups with their 
Steering Con~mittees and supporting staff for  each of them. In Programme Area If1 there is one 
Research Strengthening Group and only a few professional staff positions. The difference is 
perhaps even more striking, considering, on tlie one hand, that for a number of years about 25 
per cent of TDR's total financial resources have been utilized for  research strengthening and, 
on the otlier, that research strenglhening requires considerable resources in terms of 
management, etc. 

Onc of the long-range goals in research streugthening is that the researchers in the 
st~cngtlrened institutions should be able to compete for research support from Programme Area 
11. To accomplish tliis goal, input into the strengthening process f rom SC members and SC 
Secretaries may be required. Conversely, RCS staff can play a role in SC activities by 
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informing SC Secretaries about, for  instance, young researchers that might qualiry for  pre- or 
postdoctoral positions within Programme Area 11 projects. Needs for  intensified cooperation 
between Programme Areas I1 and I11 will become more apparent in the near future as more and 
more institutions complete their research strengthening grants. However, in earlier phases of 
research strengthening there may be a need for  greater input of SC members and SC Secretaries 

With respect to the balance between the two Areas, a number of factors have to be taken 
into account. I t  is apparent that a t  the beginning of the Programme and even more so before 
tlie Programme really got started there were differing opiilions. A t  the one extreme, it was 
considered best to use the resources for  support of the most adva~iced researcli, predominantly 
carried out  in the developed countries; at the other extreme, i t  was corisidered most 
appropriate to use tlie resources for researcli and research strengthenilig in the endemic 
countries -- possibly in part because a major part of TDR's resources came from budgets for  
development assistance. Even if this discussion still surfaces sometimes, it seems to the E R C  
that there is, within the Joint Coordinating Board, tlie Scientific and Technical Advisory 
Committee and TDR itself, general agreement tliat tlie present balance is reasonable. In r l ~ e  
opinion of the ERC, the balance at present is adequate. It is difficult to see that it would 
be possible to expand research strengthening to a significant extent will, tlie staff resources 
recently and presently available within the RCS Area of TDl?. In additioii, rile last Few years 
oE budgetary uncei.taiiities must have liad tlie effect of lirniting solicitation of proposals froin 
ii~stitutions tliat miglit have wished to receive research stre~igtllening grants. Tl~ese  factors 
would liave darnperled any trend towards expansion of RCS. Another factor that also migiit liavi: 
mitigated against major growth in RCS activities during the last few ye,ans is the need For 
evaiuatior~ of prev.ious achicvenients in researcli strengthening. A five-year evaluation was 
~?rcsentecl in the spring of 1387 by a Scientific aiid 'Teclinical Review Commiilee of STAC aiid 
includecl proposals for some changes in KCS activities. These Factors and events have prornptctl 
a period of stabilization and assessment of RCS activities. I t  seems thus that the recent 
policy of not lrying to jnvolve niany new institurjons in researcl? s1:rengthening lias been wise. 

TDR Ilzls a conipreliensivc docu~nerii oil its work plaiis, .wiiicli was puhiisl:ed in  'IDR Ncws- 
lettci. No. 2%. Tlie TDR Newsletter has a wide circnialion and tlie work plans have thus reaclicti 
a i ~ u m b e r  of researchers around tlie world. "l'he processes beliind the formulatior~ of these work 
plans are not well defined. It is probable tliat tliey represent tlie combined efforts of SWG 
meetings, SC discussions and the PI-ogramnie Secretariat and Director, TDR.  'The overall role of 
SWGs in TDR management is discussed in Section 7.5.1. 

It is apparent that the original ideas for SWGs liave not been. altogether implerner?tcd 
during recent years. This is not rlecessarily a drawback. Developinent.s have taken r~lace that 
Iiave given SCs a bigger role in planning. Since tile idea of SWCs seems to be firmly anchored, 
tlie E R C  sees no rea.son to propose a change. It seems to tlie E R C  that SWG meetings, wlietlier 
they are workshops, state-of-the-art co~iferences or the l.ike, are important in Programme 
development. Furthermore, tliey contribute to the already good collaboration between J13R staif 
and staff on the WHO regular budget (SWG Secretaries are regular budget staff). 

7.4 Encouraeement of P r o ~ o s a l s  Rclatcd to Strafeeic PIarls 

The research sripported by TDR is primarily 'investigafor-initiated'. 'Ihis holds 
particularly true for  the research carried out within Programme Area 11. Steering Committees, 
members of SCs or SC Secretaries may approach scientists to ask them to submit proposals on a 
given issue of interest and impel-tance for the goals of the SCs. Thus, these proposals can 
still be considered investigator-initiated. Within Programme Area 111, applicants also have 
to specify in their proposals the nature of the work to be undertaken. In this case, llowever, 
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considerable effort is made by the RSG, RCS personnel and other TDR staff to assist in the 
formulation of proposals. In view of these procedures, it is important for TDR to make its 
short-range and long-range plans known widely. To this end, information is distributed in 
various ways. There is the TDR Newsletter with its wide circulation. The WHO Regional 
Offices have a role in information dissemination. Through workshops, etc., knowledge is 
spread about TDR and its objectives. The ERC finds that the different efforts of this type 
are sufficient. However, the ERC thinks that more efforts could be made by TDR staff to 
stimulate individual researchers to apply for research grants from TDR. TDR does not have a 
'research council' type of responsibility to support research but rather is a mission-oriented 
Programme wliich must ensure, through such proposal stimulation activity, that the research 
needed for  its goals is carried out. This encouragement of proposals should be used rather 
extensively. 

T h e  solicitation of proposals within the Research Capability Strengthening Area is a 
special case. I t  can be assumed to be sensitive. One must foresee the likelihood that a 
considerable number of institutions might benefit from research strengtliening grants. 0 1 1  tlie 
other hand, regional distribution must be taken into account. Tn tlie opinion of the ERC, an 
essential criterion for- tlie selection of institutions for researcli strengthening 111ust be the 
probability that the institution, in being strengthencd, will contribute significantly towards 
the achievement of TDR's ultimate goals in addition to filling national needs. National 
suppoi-t f rom and commitmerit of the government are prerequisites for  institution 
strengthening. The RSG has formulated a riulnber of criteria that sho~lid be rnet for  an 
institution to qualify for research strengthening. The ERC supports the RSG in this matter-. 

7.5.1 Managerial Structure of  TDR 

'I'lie nianages~ier~t structure of TL>R is rather colnplex. The top management body of 'TDR 
is the  Joint Coordinating Boas-d. The JCB iras 30 members aitd a nuinbcr of observers, and mcets 
once a year. The Slandir~g Corrimittee is con~posed of re,presentatives of llie co-sponsoring 
agencies the IJNDP, t l ~ e  Worlti. 13ank and the Executing Agency, WHO. 11 meets at least twice 
:i year, once a t  the end of the year and again between meetings of STAC ant1 the JCD. The 
Standing Committee plays an important role by continuously monitoring the T'rogr-amme, 
especially concerning its overall management. 

'The Scientific and Technical Advisory Conimittee is responsible for  reviewing all TDR 
activities. STAC, which has 15 to 18 members, also meets once a year. STAC appoints special 
review committees, Scientific and Technical Review Comniil:tees, which analyse specific 
Components of the Programme. These reviews cover a five--year period of activity, arid the 
members of an STRC are SfAC members and other experts. 

There are numerous Scientific Working Groups. Excluding the SWGs on Biological Contr-ol 
oF Vectors, Epidemiology, and Social and Economic Research, SWGs are disease-specific. 111 the 
case of malaria, there are three SWGs and in that of leprosy, two. The composition of SWGs is 
not fixed. In principle, the scientists involved in TDR projects within the area of an SWG 
are members. In addition, those researchers attending TDR meetings of various types are also 
members. As time has passed, it seems that tlie original concept and description of tasks for 
SWGs no longer correspond to reality. Many SWG meetings in the last few years seem more to 
correspond to state-of-the-art conferences, workshops, etc. In several cases, full SWGs have 
not been convened for  several years. This has partly been due to budgetary constraints. For 
each SWG there is a Steering Committee which meets at least once a year to review research 
proposals and discuss plans of action. Research capability strengthening is handled by the 
Research Strengthening Group. The SCs and the RSG have six to twelve members each. The 
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SWGs, SCs and the RSG have Secretaries with support staff. Overall Programme management is 
the responsibility of Director, TDR,  aud his office. SWG Secretaries are WHO regular budget 
personnel; other staff are supported from Programme funds. 

7.5.2 Staff ing Structure 

Total personnel employed by TDR amounts to almost 80 full-time positions. In addition, 
contributio~is are given by the staff in the technical units within WHO, Geneva. Tlie 
TDR-employed personnel includes ten persons stationed in  the WHO Regional Offices (excluding 
the Regional Office for Europe) who are partly paid for  by the Regions. It would be unfair 
and incorrect to compare the management structure and staffing of TDR with, for  instance, a 
research council. The tasks of TDR must be considered much more difficult and  
personnel-consumi~lg since so many of the activities are carried out in developing countries. 
At present, about 50-60 per cent of total resources go to developing countries. Further, i t  
should be borne in ]nitid that the activities of TDR include arranging a number of workshops, 
state-of-the-21-t conferences aud the like. Also, a number of technical reports and manuals 
are produced. This range of activity, which the ERC considers vel-y important, is 
time-consuming for the TDR Secretariat. The ERC is impressed by the dedicatiori and motivation 
whicli 'TDR personnel show for  the work. 

In the foregoing, the E R C  lias pointed out the differences between Programme Areas l1 and 
111 in terms of relative levels of staffing. The ERC believes firmly in the importance of 
rcscarch strengthening activities and considers it possible to strengthen staffing witliiii 
I'rogramme Area 111 at the expense of that within PI-ogramme Area 71. Furthe,rmore, the need Cos 
some expansioll. of social and ecoiiomic rcsearcli requires additional SER staff. In the opinion 
of the ERC, some gains in rationalizing the operation of SCs and SC activities can he made. 
Iflaybe some gains can also be made in general support services. As stated above, the E R C  is 
fully aware of the differences betwceii the operations of T1)R and thosc of a rcsearcli council 
and lias not applied a frameworic based on that of a research council. Yet it has to he pointer1 
out that witliin 1'1-ogramme Area li ,  the total volume of grant applications, which constitute 
t l ~ c  most important part of tiic work of SCs, :imo~iiits to about 400 per year. This must be 
considered a fairly small number in comparison with thc nnmher of staff persons available To]- 
the task. 

i n  recent years, the nu~i iber  of SCs has decreased. This must have led to some gains 
through rationalization of operations. T l ~ e  ERC considers .it important to look continuously 
illto the possibility of a further merging of Steering Committees. 111 principle, both vertical 
integration, i.e., one SC per disease, and horizontal integration, i.e., merging of 
discipline-01-ientetI SCs (e.g., on  immunology), could be considered, but their merits would 
need careful examination. on a case-by-case basis. Tlie possibility that the same support staff 
llandle more than one SC should be explored; this may, in fact, be preferable to the merging 
of SCs. 

In the foregoing, the ERC has proposed increased staffing in Programme Area 111 and in the 
SER. Component at the expense of staffing within Programme Area 11. It also believes increased 
input into Programme Area I11 from staff primarily engaged in Programme Area I1 (which is 
discussed below) is necessary. The  E R C  thinks that these changes can be accomplisl~ed if the 
proposals made above for  streamlining SC operations (as discussed below) are carried out. 

The E R C  wislies to go one step further in its discussion of TDR staffing. As mentioned 
earlier, management of TDR involves a large number of personnel. Of the total budget of about 
[JS $25 million a year, personnel costs represent about 16-18 per cent. Total professional 
staff represent 33 full-time posts (of which five are stationed in the W150 Regional Offices 
and partly paid for  by  them) and general support staff, 43 full-time posts (of whicli five are 
stationed in the W130 Regional Offices and partly paid for  by them). In addition, WHO regular 
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budget staff take part in Programme activities. Conversely, TDR staff have an input into 
regular budget activities. The volume of personnel has been the same for a number of years. 
T h e  ERC acknowledges the need for  a comparatively large number of staff in the building-up 
phase of the Programme but is less convinced that staff needs remain the same now that the 
Programme has matured. The ERC proposes that an in-depth analysis of staff needs for tlie 
coming years be made by TDR management, together with an independent consultant with 
expertise i n  science administration. 

7.5.3 Grant Application Review Procedures 

With respect to SC opei-ations in terms of appraisal of grant applications, tliere are 
differences between the different SCs. A major difference deals with the extent to wliicli 
external reviewers are used. I n  some SCs many or most applications are reviewed by external 
experts. In otliers, external reviewers are used less frequently, but predominantly in cases 
where the applicant is a member of the SC, or associated with a ~nember ,  01- when there is 
insufficient expel-tise within the SC. Furtl~esmore, tlie limited nuniber of experts in a given 
field may preclude the usc oF external reviewers -- the experts are already members of the 
SC. SC members receive applications by mail or upon arrival in Geneva before the SC meeting. 
I t  is often the case tliat a lot oE material has to be given to tlic SC meriibers upon arrival in 
Geneva, even if the ailn Iias becri to send out applications beforeliantl. Scoring systems have 
been used to varying extents in the different SCs. Some SCs have tised these for quite some 
time wliet-eas otllers have introduced them fairly recently. It appears i l ~ a t  the aim is to have 
a unified system. Two scoi-es are used, one for scientific merit and one for relevance to SC 
goals. SC members ai-c not requested to send in scores to the Secsetariai before the meeting. 
'Tlic PI-oc'eduse is that SC nienibers give their scores ;i.fler a given application lias been 
presented. Eacb application is presented by one or two members of the SC, and tlie preseinters 
a re  informed beforeliarid that they are to piesent an applic:?tion. l'he presenter has acccss to 
tlie exfernaI re-views ancl informs thc SC about tlie conclusions of the cxteriial reviewers. 

Several q~~es t ions  inay Be raisecl concerning tile procedures employed. One deals with ill? 
use of cxternal reviewers. It is difficult to form an opinion concerning tile extent to which 
r11c c:xternal revie\vers' reports iiifllience decisions. Mcnrioii 11as been macie of t l ~ c  fact tliat 
two lrevicwers may have quite diffcrciit opinions concerning a given applicittion. Secondly, it 
has been said that it is frequently tiifficult to get people to act as external reviewers. 

'The time given to SC members to read and form an opinion abont the applications varies 
and is soii-ietirnes very sliorl. The question must be asked if i t  is possible for  all niernbers to 
go tlir-ough all applicatioils. 'There are several reasons why applications are not always sent 
out to SC members. The volurne of material is lax-ge anti tliere inay be problems wit11 postal 
delays. Also, t l~ere  is a lack of discipline on the parr of some apl~licants who do not observe 
deadlirres set by TDK. 

'7.5.4 Options f o r  itnproiirrg Operations 

Tlic ERC would like TDR to consider procedures with respect to grant applications siniilas 
to those used by research councils and corresponding organizations. In the opinion of the 
ERC, a major responsibility of tlie SCs is a thorough aiialysis of grant applications. The SC 
mernbel-s are better informed and more aware of research goals within an SC than are external 
reviewers and call tlius see much better if the project will meet these goals. T o  give SC 
members the opportunity to go through applications, they should always be sent beforehand. In 
judging the applications, every member should give an evaluation in the form of priority 
scores including a score for  relevance to SC goals. The ERC is aware of the fact that in the 
SCs wbicli cover tlie whole field of research on a given disease not all members can be expected 
to be fainiliar with everytliing. Yet, in the experience of tlie ERC, it is likely that a person 
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experienced in evaluating grant applications can form a sound opinion about an application 
even if it is outside hislher direct field of research. In specific cases, an SC member could 
limit scoring to a score for  relevance of the project to SC goals. One or two members sliould 
be asked to introduce an application and should be notified thereof when receiving the 
application. The priority scores should be sent back to TDR to be put together before the 
meeting. I t  might be  argued that those SC members who are not experts in the field of a give11 
application might wish to listen to the presentation by an expert before giving a score. To 
the ERC, this means an overemphasis on the importance of the specific numerical value of a 
score. 

External reviewers should be utilized whenever necessary but not as a rule, e.g., when the 
SC lacks sufficient expertise, or when the application conies from a member of the SC or 
somebody collaborating with a member. T o  overcome problems with postal matters, there could 
be a standardized format for  applications, i.e., a maximum number of pages for  research 
proposals. Appendices in the form of manuscripts and reprints would be sent only to those 
presenting an application at the SC meeting; other members would receive a list of the 
manuscri[)ts and reprints appended to the application. 

Tlle above options are offered as possibilities for  consideration. If changes like those 
indicated above were made, gains could be envisaged. The  E R C  thinks tliat t l ~ e  involvement of 
all SC members in setting priorities would be strengthened since tliey would all be required to 
express their appraisal of a given application in terms of a priority score. A consequence 
might be a stronger focusing on SC: rese,arcli goals, thereby also dcfjning more precisely 
research needs. It could be of value to consult people with experience in the admiriistr?t' '. ion 
of a research council or similar organization for im[>lementing tlic proposed c l ~ a i ~ g e s  it? 

procedures for  grai)t reviews. 

Another aspect of Programme managerrieiit deals with the interactioii hetweeri SCs and 
bctween SC Secretaries. The EKC finds that s1tcli interaction is important for  a successful 
PI-ogi-amme. Fro~n. discussions with TDK personnel, tlic E R C  has come to the conclusioii. that 
there are considerable variations in tlie extent of communjcatioii between SC Secretaries. 
Since the ERC considers T13R to be an integrated PI-ogramme, it thinks that tliel-e are reasons to 
stimulate further interaction. One way could be to increase the volume of seminar-type 
activities, and another and coniplementary way could be to circulate minutes of SC meetings. 
This brings the E R C  to the question of minutes. A t  present, these are conridential and 
available only to a given SC and its Secretary. Furthermore, tliey vary in format. Some arc 
needlessly vo1urni1lou.s (more than 50 typewritten pages). The ERC thinks that minutes of 
meetings can. be very informative and would like to propose tliat all minutes of SC meetings 
should be circulated among TDR staff. To avoid that minutes arc not read on account of their 
large volume, standardization entailing a brief format could be introduced. 

Another type of interaction deals with the cooperation between Programme Areas I1 and 
111. The  E R C  thinks that there is room for  additional input into Area 111 from staff 
primarily engaged in Area 11 activities. SC Secretaries can certainly contribute greatly 
tlirough 'on-the-spot' work in institutions being strengthened. This would mean that duty 
travel should be increased substantially. The  ERC has the impression tliat duty travel in 
recent pears has been kept at a level that is lower than that in earlier phases of the 
Programme. Financial considerations may be behind this developn~ent. In the opinion of the 
ERC, duty travel to institutions in developing countries by TDR staff has very high pi-iol-ity. 
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7.5.6 Director's Iriitialive Fund 

One aspect of budget management deals with the possibilities of allocating grants at short 
notice. The Programme lias a Director's Initiative Fund amounting to US $262 000 per year. 
Grants from this Fund normally do  not exceed US $15 000. The  grants are to be used for 
start-up or 'venture' activities and the funding is separate from Component budgets. Because 
of the rapid pace of progress in basic aspects of research on tropical diseases, the ERC finds 
that there is a need to expalid this Fund and to increase the amounts that may be awarded. The 
Fund should also be used for  the purpose of increasing the budget of a Component. The ERC is 
well aware of the fact that revisions (not exceeding the JCB-approved level of a Programme 
Component's budget) may be made by Director, TDR, with the concurrence of Chairman, Sl-AC, 
and tlie approval of the Standing Committee. However, this mechanism of funding new leads 
uiould be disruptive of  nora ale and work already planned in the Components from which funds are 
moved. 'The E R C  therefore proposes an increase of the Director's Initiative Fund to about US 
$1 million per year. 

7.5.7 Recent Decisions Pertirirrirrg to Progaarnlne Maongcmcnt 

Siiice the EIIC slartcd its work i n  December 1986, several changes in Prograinme maiiagc-- 
111enl: have occurretl. I n  the spriiig of 1987, Director, TDR,  p?-oposed a restructuring of 7'DR 
involyiing a closer inleraction between Programme Arcas 11 and 111. 'The proposal was endorsetl 
by SFAC aiid approved by the JCM in  Jurie 1987. This measure is eiitirely iii line with the views 
of ilie i.il7C. I;:urthcri~iore, Eirectoi-, TIIII, proposed the creation of a Programme Developmeni 
i'uild of ilS $1 millioi? for  the 1988.1989 bierinium. 'This i?roi?osnl was endor-sed by ST'hC: but not 
:i[?pi-oved by the JCB. In. the foregoing, the ERC has proposed an iiicrease in the Diirctor's 
Jnitiative Fund. At iis sessioii in Jijne 1957, ilie JCI1 set up an Ad Hac Coninlittee to look 
irifo tile problems of fundiiig thc Programme over the coming fi\:e to ten years. The  Ad Hoc 
Coinmittcc had its first rnectiiig i r i  l\iovcinher i.98'7. "!.Ciic EI?(I beiieves 3. botly of this type slioiiitl 
;?c csrahiislied oii :i periliaiicnt b:tsis. 

'I'lie liighei levels of' thc imanagemenl siriictiire of 'TDR include S A C ,  ilie Staiiding 
Coinmittcc and the JCB. The 'ERC is impressed by the work of S A C .  STAC reports show 
ciearly how much insight STAC has i i i  the opcratioiis of the Programme. Its proposais for 
change in emphasis in various Components and for giving priority to projects within Co~npoiicnts 
are well foundetl and appropriate. There are examples of shifts of resources betweer? 
Componerlls. However, the general impression is that allocation to the various Conipoiients is 
ralher stable. This should not be considered as a lack of flexibility. If and u!hen 'TDR 
resources increase substantially, the EKC expects Progi-amme Management and STAC to analyse iii 
detail which Com[>onents should be given highest priority. 

Tlie Standing Committee plays a role in the overall management of TDR.  'The minutes of 
meetings of this Committee show that the Standing Coinmittee deals with many important 
questions concerning the Programme, such as budget matters, fundraising, cooperation wit11 tlie 
pharmaceutical industry, patent questions, etc. 

The JCB, TDR's top management body, has in one way a less clear role in the mailagernent 
of the Programme than, for instance, STAC. The JCB decides on the level of the budget and 
budgetaly components. Extensive material, including a proposed budget, is presented to the 
JCB in the form of rellorts of Director, TDR, and STAC. It is not appal-ent to the ERC to what 
extent, if any,  the JCB itself has had reasons or  wishes to make changes in allocations within 
thc budget, i.e., the precise process by which budgetary levels are decided is not clear. One 
has to bear in mind that the JCB is a large congregation of 30 members and a number of 



62 / Second external review and evaluation of TDR 

observers; discussion of complex scientific budgetary matters in a group of such size is 
difficult. Furthermore, the Chairman is elected for only one session. The ERC believes that 
JCB participation in  budgetary matters could be enhanced as discussed below. 

As the ERC sees it, the JCB has an important role as fundraiser. It is not clear to the 
ERC what role the JCB has played so far in this respect. The ERC would like to propose that 
the JCB consider the possibility that its Chairman be elected for a three-year period and that 
a permanent subcommittee be set up to work on various issues between sessions of the JCB. One 
task of this subcommittee should deal with fundraising. The proposal of a longer mandate for 
the Chairman should be viewed as a measure to increase the involvement of the JCB in the 
Programme. The possibility of the JCB Chairman being an ex-officio member of STAC might 
also be considered. 

The ERC reviewed the roles and responsibilities of the Special Programme Coordinator and 
the Programme Director and their relationships. It believes that the existing arrangements 
have worked successfully and recommends that these not be changed. The Programme's co- 
sponsors should be actively involved in the selections and appointments of the Director and 
the Special Programme Coordinator. 

7.7 Manaeement Information Svstem 

TDR has developed a computerized information system for the Programme, the TDR 
Management Information System (MISTR). MISTR monitors all TDR-financed activities. It 
contains data on progress of TDR projects, including funding decisions, progress reports, 
renewals and project completion. All publications resulting from TDR projects are recorded. 
Through MISTR it  is possible to obtain analyses of Programme structure in  terms of discipline, 
geographic distribution and time span. A number of documents are produced through MISTR, 
such as TDR "Facts and Figures" (now replaced by the "TDR Management Summary Report"), TDR 
country profiles, etc. MISTR also contains mailing lists for the TDR Newsletter and other 
TDR publications. Thanks to information from MISTR, it has been possible to compare data on 
publications resulting from TDR-supported projects with total publications relating to the six 
diseases obtained from the National Library of Medicine. The ERC is impressed with TDR's 
achievements in the field of information systems. 

7.8 Proeramme Review and Evaluation 

TDR is reviewed extensively. The review of applications for continuation of grants by SCs 
and the RSG is an important mechanism for evaluation. The review includes not only scientific 
progress but also an analysis of pertinence to the overall goals of a Programme Component. An 
additional and highly important mechanism of peer review and evaluation is built into the 
process of publication in scholarly journals. Much of the work supported by TDR is published 
in international journals with referee systems. The ERC wishes to emphasize the important 
role that this mechanism plays in ensuring scientific quality (see Section 4.4 and Annex V). 

STAC evaluates the entire Programme each year and analyses olie or several Components in 
detail on the basis of Scientific and Technical Review Committee reports. STRCs are appointed 
by STAC and have the task of reviewing in detail the activities of each Component in a 
five-year cycle. After having gone through a number of STRC and STAC reports, the ERC has 
found that the evaluation of the Programme is of high quality. Sometimes it is said that TDR 
may be the subject of too much and too frequent evaluation. The ERC finds that the present 
mechanisms are certainly adequate in quantity and does not propose either less or more 
evaluative activities. 

The JCB has an evaluative role in a broader sense. At its sessions, the reports of 
Director, TDR, the Standing Committee and STAC are discussed. The JCB can make changes in 
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tlie Programme Budget and emphasize or de-emphasize Components. To the knowledge of the 
ERC, this happens rarely. 

Even if the Programme Report is not to be considered an evaluation, the ERC wishes to 
mention the report in this context. The report, which is now biennial, is both extensive and 
well written; it provides detailed information about progress in research and development 
concerning tlie six diseases, with mention of what is happening inside and outside TDR. The 
latest Programme Report, the Eighth Programme Reporf, is worthy of special mention. It 
contains an overview of the first ten years of TDR activities and is a necessary companion to 
this review. 

X. Boundaries of Responsibility and Capabilities in the Development 
and Application of Disease Control Tools 

The  terms of reference of the second exterrial review and evaluation of the Programrnc 
included an examination of its relationships with other programmes and institutions active in 
the field of tropical diseases, including those of WHO and governments in developing endemic 
countries. ST'AC(9) recomiiierided, wiih tlie endorsement of JC13(10), that the ERC should 
elaborate guidelines for the responsibilities of TUR, W140 arid public health serl~ices in 
tropical countries for  the iitilization of disease control tools resulting from TDR-supporteci 
activities. The  Cornmittce considered in depth this aspect of its mandate. To ensure that i t  
fully i~nderstood tlie relationship with. the WHO technical units concerned w.itli tropic:~l disease 
control, the E R C  Inet with the unit chiefs or their designees from all such seclions. T l ~ e  
Committee also hcld discussio~is with current national disease control programme directors anti 
\villl those concerned \vilh sul~porting the im],lemeritation of prin?ary health care in i l ~ c  W110 
Division of Strengthening of Fiealll~. Services. 

T11c guidelines eIaborateti below are not a departure from the ~~l i i iosol~l iy  which !ins 
u1iderpi111led the frogranlme since its inception, hilt are rather a reiter:ition of that philoso1,l~y 
jr, somewhat more operational terms. 

1 The guidelines cliscussed late,r in this section derive fro111 a number of fuiidamental 

i convictions on tlie part of the ERC, which include the following: 

! e The Programme's overriding mission is to support and promote the clevelopment of 
new disease control tools. 

1 
e The respons.ibility for apt~lication of disease control tools on an operational scale 

lies with the national disease control programmes and 1,rimary health care systenis of 
tile governments of developing endemic countries. 

e The relevant WHO technical disease control units (Malaria Action Programme, Paiaritrc 
Diseases Programme, Division of Vector Biology and Contiol, and the Leprosy IJnit) 
have tlie responsibilities of supporting national governments in control efforts and in 
the initial general application of new disease control tools. 

e TDR resources are most cost-effectively employed in a 'catalytic' or  exemplary 
fashion, which includes providi~ig ~iiodels for  the development aiid testing of tools b y  
others. 

B Active communication and collaboration between TDR Components (disease-specific SCs, 
the Epidemiology, DCV and SER Components and the RSG), WHO technical units, 
personnel in WHO Regional Offices, national governments (ministries of health, control 
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programmes, primary health care systems, research institutions in developing and 
possibly developed countries), and probably industry will be essential in testing the 
utility of new disease control tools. Such communication and collaboration will be 
most efFective in a situation in wliicli respective roles are understood by all 
participants and in which each has tlie resources needed to contribute according to its 
appropriate role. 

These considerations led tlie Conimittee to formulate tlie following general guidelines foi 
TDR responsibilities: 

e The Programme sliould Eu11d basic research, tlie results of wIiic11 would liave clear 
relevance to the Programme's objectives and work plans. 

e The development of basic researcli findings iiilo concepts and prototypes f o ~  disease 
control tools clearly sliould be a ~ n a j o ~  activity of tile Pxogranime. 

o T l ~ e  Programme should participate i n  and fund field research illat is necessal-y to 
demonstrate thc utility of new disease control tools in tlie intended settings o r  use 
and to identify tlie optimal initial approaches to their application. TDl i  involvemelit 
in field research of this type sliould focus upoti niotiel studies with new classes of 
disease control tool to demonstrate liow sucli testing sliould be conducted. It sliould 
not be necessary for  TDR to be a major participant in all field testing, e.g., of 
analogues of efficacious drugs already studie,d. (This 1-ecommendation arises Froin the 
conviction that the Programme's resources can be used most effectively in  this 
Fashion.) 

Social and  economic researcli conducted in coilaboratioii v ~ i t h  ongoing national discase 
control programmes will be necessary in order to gather information about k~ iowicdgc~  
attituties, beliefs, and otlier cultural, social or econolnic variables necessary for  
understandii)g liow these factors may affect disease contr-ol efforts and the 
introduction of new disease control tools. 

m Because application of inany of tlie new disease control fools emergjirg from 
TDIi-supported research will be cl!ailnelled through primary health cal-e services, the 
Programme should support research intended ro identify optimal al,proaclies to tile use 
arid introduction of sucli tools into sucli systems. 

e The Programme will need to be selective in choosing which field researcii projects to 
pursue. The EKC favours giving priority to sfudies involving tools developetl wit11 TI>R 
support, as the Prograinme will already be fairriliar with sucli products. Under selected 
circumstances TDR may support ol~erational. rescarcir for increasing the effectivei~ess of 
the use of disease control tools already in routine application. 

s TDR efforts in re sear cl^ capability stl-engthening sliould always be  relevant to its 
targeted mission and needs. Broad institution-strengtlie~iing support should only be 
provided in exceptional circumstances, e.g., to fill a geographic need, and sliould 
always be clearly linked to a specific Programme objectiv'e. The  RSG has a 
responsibility to withdraw its support of institutions that are judged either io be 
progressing too slowly or likely to be able to compete effectively for  other sources 
of support (e.g., programme-based grants or II&D grants). 

e TDR regional representatives sliould be actively involved in promoting awareness of the 
Programme in their Regions, facilitating researcl] efforts and providing assistance in 
research capability strengthening efforts. 
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Thc  ERC makes these suggestions as guidelines rather than rules; the Secretariat and 
governing bodies should be able to deviate from them, after appropriate consultations, if 
exceptional circumstances arise. 

8.2 Canabilities of Entities with which TDR will Need to I r~ terac t  in  Clinical Test i~lg,  
Field Testinp and A~niicat ion of New Tools 

As noted above and in the Eighth Progran7me Report (especially Table I.]), in. the next 
few years a large number of new disease control tools will probably emerge from the laboratory 
phase and pass through field testing to initial introduction into disease control programmes 
and primary health care systems. This chain of progression involves a number of interacting 
groups, each with primary responsibility for particular facets. All of these entities must be 
functioning effectively for the process of development, from initial conception. to 
application, to occur smoothly and without delay. The Committee considered the capacities of 
the major entities wit11 which the Programme will need to interact to participate in such 
collaborative endeavours. 

8.2.1 industry 

The ETiC reviewed the many instances of collaboration between the Progr-amme anti industry, 
predominantly multinational lpharrnaceutical companies. It also reviewed the cnrrent WHO 
guidelines on sucll .interaction where they pertain to patents. 

Tlie Committee was encouraged by the increasing number of iiisiances of collaboi-ation 
hel\?'eeii T'DK and indnstry. The E R C  conimends the Programme and the companies iiivolvetl for 
establishing such productive relationships. Tile Committee expresses the liope illat the 
cornpanics presently collaborating -- and iiew oiies -- will continue to demonsti-ate their 
cancel-ns for  the welfare of tirose in. cievelopinp, endemic countries tlirougli such efforts. 

While the ERC was slot able to judge the resources available to j3tiarmaceutical aiiti other 
companies that might he de\roied to collaboration wit11 'mK, it believes that in cases of 
obvioiis need, the availability of technical and financial resources per se within such 
companies will not be a limiting factor. A more likely limiting factor will be the 
\~~i l l ingi~ess  of senior management in compaiiics to apply these resources to the needs identified 
b y  TDK. In this regard, ilie ability to malte a well-prepared case to industry regarding the 
irrlportalice of the problem and their involvement cannot be underestimated. Preparing materials 
to support argunieots for  expanded industry in\~olvement will require resources. 

8.2.2 Nalio~lal Disease Control Programmes and Pririiary Health Care Systems 

In utility testing and in defining optimal approaches to the introduction of new tools, 
7'1311 will need to work closely with many individuals at the local and national levels in 
disease control programmes and/or primary health care systems in developiilg endemic 
countries. From its aggregate expertise and interviews held in connection with the review, 
the FRC has grave concerns about the resources that are now available and those that are 
likcly to be available in the future for improving health, and particularly for combating the 
TBR target diseases in developing endemic countries. If this situation does not change, the 
new disease control tools likely to emerge from TDR efforts will remain underutilized. 

.. 
A number of reasons can be identified for this inadequate provision of resources: 

e The economic impact of the target diseases has not been well substantiated. 
B, The target diseases are often predominantly rural and therefore do not gain the 

immediate attention of largely city-based policy makers. 
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o 'The emphasis of specific disease control programmes may be set during the 
establishment phases of primary health care. 

e Improvement of health as a necessary component of economic and social progress has 
not received adequate attention. 

ss Most of tlie countries severely affected by the target diseases are suffering from 
economic conditions that do  not allow adequate expenditures in these areas. 

Funding studies of tlie true eco~iomic and social costs of the target diseases may help 
raise their priority in DECs. Thus, TDR itself might indirectly contribute to raising 
awareness of the target diseases. 

I t  was obviously beyond the scope of the EIZC mandate to explore these issues in depth. 
EJowever, the E R C  does feel strongly tliat the problem is not one of the redistribution of 
available funds. ?'he Committee urges the Executing Agency and other Programme co-sponsors 
to recognize that new disease control tools may not be i~itroduced or  may be underutilized if 
those with whom TDR needs to collaborate (e.g., WHO techiiical units) or  those applying the 
tools (e.g., Iiealt11 systems in DECs) do  not have 01- do  not devote adequate resoul-ces needed to 
play their part  in the developinei~t and application of disease control tools. 

8.2.3 WHO Teslrnicaf Units Supporting Natiuna.k Disease Control B'aogrammes 

Various technical units in the regular budget programme of WHO provide support to the 
disease control efforts of national governments. The Conimiltee reviewed budgetary inf'ormatioii 
sugeesting that tlie level of support ioi .  the activities of fhese tinits, at headquarters and 
especially at the regional level, was iil. decline. Becairse accounting proced~ires had changed, 
i t  was not possible to derive precise comparisoiis over time. Nor was i t  possible to determine 
ihe extent to which the decline was attributable fo the general sl~ortFall i n  W130 regiilar 
budget revenue. 

The ERC was, l~owever, gravely concerned t11at s~icl% a decline might pi-ejutiice the capacity 
of techiiicai ullits to collaborate utith 'YDR and to f'illfill their primary function of providing 
support to national disease conxi-oi programiiles, whjcll is esseiltial if new disease control 
iools are to be utilized in a timely fashion. 'The usefulness of TDR would be undermined b y  
failure to provide an adequate capacity in these units to meet expanding needs. The Commitlee 
urges the senior managemei~t of WHO at headquarters and the Regional Offices to considei- 
whether projected support to the technical units that relate to T D R  is sufficient for 
productive collaboration and for  slipport of natioi~al programmes to ensure timely adoption of 
the use of new disease control tools. 

In summary, the ERC reiterates that the activities of the Program~ne should focus upon file 
development of new disease control tools up  to the point where their utility i n  the field has 
been demonstrated. Field testing for  utility and approaches to initial introduction are part 
of a collaborative process in which national governments must play a role if they are to be 
maximally useful. Responsibility for  routine application of the tools is that of national 
governments, with support from WHO technical units. This progression f rom 'bench to bush' 
requires contributions from a variety of sources other than TDR. T o  the extent possible, WHO 
and tlie other co-sponsors should take steps to ensure that all participants in this 
j,rogression have adequate resources to play their part. 
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9. Communications and Interactions 

The terms of reference for the second external review and evaluation of the Programme 
implicitly included the evaluation of its communications policy and interactions with other 
entities involved in activities pertinent to tropical disease control. 

9.1 Grouos with which TDR Should Maintain Communication 

Groups with which TDR needs to continue to communicate and interact, either directly or 
indirectly, include (not necessarily in rank order): 

r Scientists in the biomedical, social science and economic research communities, both 
those undertaking work related to tropical disease control and those who could 
potentially be recruited for such work. This group includes scientists working in 
industry. 

r Educators, who influence student career paths or choices. 

r Senior policy makers of commercial entities in relevant fields, especially the 
pharmaceutical industry. 

r Policy makers in or affecting major institutions conducting research in areas 
pertinent to tropical disease control, such as national institutes of medical 
research, national research councils and national development/foreign assistance 
agencies. 

r Individual groups involved in directing resources to relevant research, such as 
philanthropic foundations and independently managed funding programmes, such as the 
US National Academy of Sciences Board on Science and Technology for International 
Development Research Grants Program, which is supported by USAID. 

r Staff in the relevant technical units of WHO. 

r Individuals at various levels of national governments, including ministries of health, 
planning, labour and education; national disease control programmes; primary health 
care programmes; and, as noted above, policy makers in national institutions 
concerned with tropical disease research. 

D Nongovernmental organizations involved in tropical disease research or control efforts 
(in some countries these groups play a major role). 

r Contributors and potential contributors to the Programme. 

r The scientific and popular press and other media. 

7.2 Purooses of Communication 

The ERC identified various reasons for which an active effort in communication with these 
groups was desirable: 

D awareness of the impact of the target diseases needs to be raised among many of the 
groups noted above, and the need for tropical disease control research and development 
articulated to them; 
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r the mode of operation, objectives and scope of the Programme need to be understood 
by potential collaborators; 

specific opportunities to participate in the Programme need to be conveyed to them 
regularly; 

potential users need to be alerted to the likely availability of new disease control 
tools (i.e., TDR's 'products') and the best methods for their utilization; 

e contributors of the Programme (and potential contributors) need periodically to be 
informed of its productivity and usefulness. 

Thus, communication is needed to 'recruit' support -- political and financial -- to 
tropical disease control research and development in general and the Programme in particular, 
to recruit scientists to conduct Programme activities, and to prepare the way for TDR products 
to be utilized. 

The types of information needed by the different groups with whom TDR should communi- 
cate will differ, as will the manner in which it should be presented to achieve maximum 
influence. Researchers may need detailed scientific information in a narrow area and will 
usually be willing to extract this from documents not targeted to them. On the other hand, 
policy makers, potential users of new tools and contributors may need to be informed quickly 
across a broader area of the Programme's directions, forthcoming products and achievements. 
The balance of communications expertise and scientific knowledge necessary to prepare and 
transmit such information successfully are likely to be different, so that it may be necessary 
to have different individuals devoted to preparing materials for the different audiences. 

The ERC considered what would be the most appropriate channels for communication witb 
the various groups listed above. For those individuals or entities that are involved in 
conducting or supporting research and development relevant to TDR's objectives, it seems 
appropriate for the Programme to have direct communication. The relevant technical units of 
WHO have routine contacts with the various national government groups that need to be kept 
informed of prospects for new disease control tools. Thus, it seems appropriate and efficient 
for the WHO technical units to be the primary channel for information to the governmental 
groups involved in disease control. Responsibility for generation of the necessary 
informative materials should reside within TDR. However, preparation of material should 
obviously be done in consultation with technical units to ensure that it meets the needs of 
the potential recipients, their primary clientele. 

9.3 The Necessarv Develooment of TDR Communications and Activities 

As noted above, there has necessarily been an evolution in the range of activities of 
TDR. Social and economic research was added to initial activities in biomedical research and 
institution strengthening. There is presently an expansion in field development and testing 
of new tools. The Eighth Programnze Report (Table 1.1) clearly illustrates that this trend 
will continue. More new tools will become available in the next decade for field testing or 
actual application. 

The early phases of the Programme were characterized by a need to recruit scientists to 
research and development for tropical disease control. Much of TDR's communications efforts 
focused on information necessary for the expansion and advancement of research. Opportunities 
were announced in the TDR Newsletter which went to scientists. Technical information was 
often transmitted by TDR publication of reports of meetings, symposia and workshops. This 
supplemented the normal publication of research results by TDR-supported investigators in 
scholarly journals. The need to communicate with working scientists will continue, but the 
need to communicate with other groups will increase. 
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There has obviously also been periodic communication with individuals or entities outside 
the scientific research community over the years. This has been achieved in a variety of 
ways: sometimes at the level of Steering Committee Secretaries, but more often by Director, 
TDR, or  senior Secretariat staff. Communication wit11 these audiences appears to have received 
less visible, systematic attention than have technical publications. 

i 
I The  E R C  believes that the Programme will need to develop a more active, systematic 

approach to addressing the need to transmit appropriately prepared information to all the 
audiences listed above. This need is a consequence of tlie Programme's development and will 
be, in the view of the Committee, essential to its future success. The Committee recommends 
that Director, TDR, in consultation with the Secretariat, the JCB and other relevant parties, 

1 formulate, as a matter of some urgency, a more defined overall con~munications strategy. 

1 Implementing such a strategy will, of necessity, involve devoting more personnel to genei-ating 

1 [he needed materials for various target audiences. As noted above, the variety of audiences 
and types of infoxmation needed suggest that in addition to those with teclinical/scientific 
arid editorial expertise, there will be a need for individuals more oriented to supporting I public relations, news media and fundraising ef for t s  Consideration might be given to a 
Con?~nunications unit with personnel for  ( l )  supporting teclinical publications of the 

i 
i Programme; (2) supporting illformation flow through the Mill0 technical units to national 

governments, including control programmes; and (3)  providing support to Director, TDII, in 
1 contacts with the media, contributors or potential contributors, and others involved in 

i 
influencing policy relating to tropical disease control I-esearch and development. 

1 
i i n  tiesigning a new coinmunications strategy, co~i.sidcratio~i sliould be given ro the role that 
; I'13li I-egional representatives might play in promof.inp, awal.eness of the PI-ogr-amiiie and iii i'eetiiiig 
i 
i iiirormation on needs anti opport~inities in their Regions io tlre Secretariat. 

Discussions with inenibers of the Secretariat resl~c~i~si.blr for  cornrnuii.i.ca.tions and 
i?ub!icatioiis were extrenicly ilser'ul and raised a number or' issues tipon whicli the ERC wishes to 
comillel?t. 

In the last five years, tire editorial burden arising from tcctinical publications on 'mR 
ineetings, worksliops, conferences, etc., has been heavier than in tlie early years of tlie 
Programme's existence. The I'RC favours illcreasing the use of scl~olarly jouriials or comniercial 
hook publishers to make this n~aterial available to the scientific community (versus the early 
practice of T D R  publications). 'These publishing avenues could well lead to broader awareness 
of the n~aterials than might result. from self-publisliing and will enable Commtinications unit 
staff to devote a greater proportion of their time to editorial and other work described 
above. 

'The biennial reports of tlie Programme, the Set~eiith Progranzr?le Reparf and the Eiglllh 
Pro,oranr~?ze Reporl particularly, are beautifully presented, comprel~ensive overviews of the 
statns of research and development for control tools for  the target diseases. They have 
conveyed the needs and intellectual cliallenges in the field of tropical disease research in an 
exemplary fashion. Tlie i'rogramme, and particularly those connected with report production, 
deserve great credit for  these vehicles which effectively represent tlie Programme. However, 
tlie burden imposed upon the small staff of the Communications unit by their productioii has 
appeared to the ERC to be a significant one. . 

Tlie possibility of modifying the nature of these reports or the schedule for  their 
production was raised with tlie ERC. The Committee had considerable sympathy with the need to 
reduce the burden of preparing such publications. However, it firmly believes that reports of 
the quality and breadth represented by the recent volumes do a great deal to further the goals 
of the Programme and its visibility. Tliey can, for example, be put to use as required texts 
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in academic courses, and thus may serve to recruit a new genel-ation of investigators to 
tropical disease research. 

Thus, the Committee cornmends to tlie Secretariat the reconsideratior~ of the scope and 
schedule of Programme Reports, with the provision that such considerations recognize the value 
in producing, a t  reasonably regular intervals (three to five years), a comprehensive 
state-of-the-art review of researcli and development for  tropical disease control. 

9.5 Interactions 

'The fact that the Progralnme is but one player (albeit important) in the whole a]-ena of 
research and development for tropical disease co~itrol ineatis that it must interact and 
collaborate extensively with other pertinent g]-oups. This is especially true given the 
'catalytic' r?zodifs operarldi adopted by the Programme. These pertinent groups are  included 
in the list with whom the Programme must communicate. 7lie extent to which interaction arid 
collaboration will be necessary will vary depending upon the extent to which the missions of 
tlie other groups coincide with that of the Programme. Even with groups that wish to retain 
independent 'profiles' in the overall field (e.g., foiindations which Iiave particular terms of 
reference), tlier-e is potential for useful con~munication. Rapid communication of research 
results to TDR and its audiences from studies funded by third parties would pi-omote their 
timely incorporation into overall Prograinme strategies. Similarly, meritorious applications 
to TDR which could nor be funded because of resoilrce constraints inight be brought to the 
attention of other potential supporters on a routine basis. 

In the next few years, therc will be a large i?~limbcr of new disease conci-ol tools that will 
I-equire field testing. This will require the extensive collaboi-ation of many groups 
(incli~ding T'DR) irr clevelopir~g e~iclcmic cou~~ t r i e s .  'liere is already extensive experience with 
and involvemerit in such efforts by certaili TDR Srecring Conimiitees, ancl more will he gained i n  
rlie neal- future. l 'he F l i C  suggests that the experience of these SCs slioulti be analyzeci to 
identify predictors of socccss wh ic l~  could be used to assess 13roposals for future ventlircs. 
l)isseminatjon of this infor-iuation, in  tile forim of gtiitielines or ]?rincipIes, to SCs 
coirternplating field work coiild he a part of promoting greater cornmui~icatioi? anti interaction 
across disease-specific Components of tlie I'rograniriie. 

The  ERC was generally in i~~ressed  with the Programnie's extensive ant1 productive interactioii 
~iit11 industry in recent years. Broader sharing of experiences with industry between 
disease-specific Components may well facilitate the pr-ocess of establishing productive 
collaboration by those SCs not yet so involved. 

An irnportaait factor in making it easier to establish useful interactions and cooperative 
ventures is effective communication to potential collaborators of opportunities for  
i i ivol~~ement,  as well as clear inforcnation about the Programme's role. Thus, development of a 
broader conimunications strategy, as discussed abo\;e, will assist in making the Programme's 
operation more productive. 

10. Deveilopment of Resources 

Followilig the establishment of the Programme, contributions rose rapidly to peak around 
1980 a t  approximately 17s $25 million per year. A fall in contributions to slightly over US 
$20 million took place in the early 1980s, due to lower contributions from some contributors 
and fluctuations in exchange rates. Some carryover of funds was possible, but this period 
caused considerable strain within the Programme. It appears that contributions are now rising 
again to a level closer to US $25 million. 
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! 10.1 The Need for New Funds 

The apparent levelling off of contributions at US $20 to 25 million so soon after the 
establishment of the Programme is viewed with concern by the ERC. In the early years of the 
Programme, scientific activities were largely concentrated on laboratory-based R&D. The 
needed shift to encompass expanded field work will require a considerable influx of new 
funds. Likewise, the desirable expansion of social and economic research (a doubling of funds 
is suggested within the next 3-5 years) should not come at  the expense of other areas because 
TDR will always need a strong biomedical research base. Additionally, there are strong 
reasons for the Programme to move forcefully into rational drug development for tropical 
disease control. Even doing this in a catalytic fashion will entail a substantial need for 
new funds since it is an expensive undertaking even for single targets. 

These needs being apparent, the Committee believes that it is useful to assess the general 
magnitude of additional funds needed by the Programme. The ERC believes that in the next five 
years there will be a need for funding at least 25 to 30 per cent in real terms above the 
present budgeted levels and that the Programme could administratively handle that amount with 

I 
its present structures without problems. 

The ERC suggests that precise fundraising targets be set by Director, TDR, and the JCB, on 
the basis of specific plans in each of the areas of likely expansion noted above -- field 
trials, rational drug development and social and economic research -- and of ensuring adequate 
funding for the presently planned efforts in all disease-specific Components, as well as in 
the Research Capability Strengthening Area. 

10.2 Mechanisms for Suooortine Fundraising 

Since the Programme obviously needs expanded and more stable financial income, the ERC 
examined the Programme's mechanisms for fundraising. 

The ERC finds that a more active effort will be needed in the coming quin~uennium and that 
a more defined fundraising strategy needs to be developed. The ERC believes that primary 
responsibility for this effort should rest with the top Programme management body, namely the 
Joint Coordinating Board. The ERC approves of the establishment of an Ad Hoc Committee of 
the JCB to examine the Programme's financial prospects; it suggests that such a committee 
should exist on a continuing basis. Support to Director, TDR, and the JCB in fundraising 
should be provided from within the Programme. This support will need to provide expertise in 
fundraising techniques, communications skills in the development of materials and 
presentations, and knowledge of the appropriate procedures for contacting current and 
potential contributors. An extended term of office for the Chairman of the JCB, as suggested 
above, would allow more effective participation in fuadraising efforts for the Programme. The 
exact manner in which an expanded fundraising activity is established is a matter for the 
consideration of the JCB, the Executing Agency and Director, TDR. However, the ERC stresses 
its importance in the coming five years. 
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1. INTRODUCTION AND BACKGROUND 

F. i l ie  S p e c i a l  Programme f o r  X e s e a r c l ~  and T r a i n i n g  iri Tropics:. D i s e a s e s  (T1111) iaas 
e s t a b l i s h e d  a s  an  i n t e r n a t i o n a l  r e s p o n s e  t o  major l i ca l th  jir:oblems of  deve lop ing  c o u n t r i e s  i n  
t h e  t r o p i c s .  Tiic l!rogramme was planned a n d  i n i r i a t e d  hy t l ie World l1eal.tli O r g a n i z a t i o n  wi~tli 
t h r  a s s i s t a n c e  and co-sponsors l i ip  of tile llriited Na t ions  1)evelopment Programme and t h e  C!orl.d 
Bank and o p e r a t e s  under  t h e  gu idance  o f ,  and rvitli r e s o u r c e s  provided by,  i t s  Coof ie ra t i i~g  
P a r t i e s  r e p r e s e n t e d  by t h c  J o i n t  C o o r d i n a t i n g  Board (JCB). An i n t e r d j ~ s c i p l i n a r y  group of  
s c i . c i i t i s t s  s e r v e  i n  t j i e i r  p e r s o i ~ a l  c a p a c i t i e s  a s  t l ie  S c i e n i : i f i c  and Tecl in ica l  Advisory 
Committee t o  a d v i s e  the .]CB upon t h e  Prog~:amrnr's s c i e i i r i f i c  and technica: i  a c t i v i t i e s  and 
eva l i in t e  p r o g r e s s .  Tlie l.?rogramme coord : ina te s ,  w i t i >  meiiiliers of r h r  w o r l d ' s  s c i c n i - i f i c  
comniunity, t h e  pl.anning and management o f  g o a l - o r i r i i t e d  1:incs of r e sea rc l ,  and t ~ : a j ~ ? ~ i n g  :xnd 
i . n s t i tu t : lon  s t r e n g t h e n i n g  towards  two intei:dependenir ob: jec t lves :  

B I I e sea rc I~  and dcvclopmeiit: towards i:o cont:roi. s i x  t r o p i c a l  
d i s e a s e s ;  and 

8 St re i ig then ing  of n a t i o n a l  in s t : i . t u t ions ,  l i i c l i ~ d i n g  t r a i n i n g ,  t o  --p i n c r e a s e  riic 
r e s e a r c i i  c a p a b i l i t i e s  of c m i c a l .  c o u n t r i e s  a f f e c t e d  hy tire d i s e a s e s .  - --- 

The s i x  t a r g e t  d i s e a s e s  irlciiided i n  t h e  scope  of t h e  S p e c i a l  Programme a r e  m a i a r i a ,  
s c i r i s t o s o m i a s i s ,  f i . l . a r i a s i . s ,  trypanosomiar;es ( b o t h  A f r i c a n  s1eep:lng s ic i i i iess  and Chagas '  
d i s e a s e ) ,  Leishmaiiiases and l e p r o s y ,  

'The Prograinme was e s t a b l i s h e d  i n  ].ate 1.975 and began o p e r a t i o n s  i n  1.976. Programme 
a c t i v i t i e s  i n c r e a s e d  r a p i d l y  and up t o  31. December 1985 t h e  Programme had suppor t ed  2600 
p r o j e c t s  i n  l 0 4  i?HO Member S t a t e s  and over  4000 s c i e n t i s t s  from 129  WHO Member S t a t e s  had 
p a r t i c i p a t e d  i n  t h e  p l a n n i n g ,  impl.emeiitation, o p e r a t i o n  and eva : lua t jon  of t l ie  Programme. 

The Programme i s  f i n a n c e d  by v o l u n t a r y  c o n t r i b u t i o n s  from governments ,  i n t e r n a t i o n a l  
o r g a n i z a t i o n s ,  f o u n d a t i o n s  and o t h e r  non-governmental  s o u r c e s .  During t h e  f i r s t  t e n  y e a r s  
of o p e r a t i o n s  (1976-1985) Programme e x p e n d i t u r e s  ( o b l i g a t i o n s )  were ove r  US$ 190 m i l l i o n .  
Of t h i s  amount, US$ 140 m i l l i o n  were g r a n t e d  f o r  s u p p o r t  t o  n a t i o n a l  i n s t i t u t i o n s  and 
s c i e n t i s t s  th roughou t  t h e  wor ld ,  w i t h  over  53% of t h e s e  funds  go ing  t o  i n s t i t u t i o n s  and 
s c i e n t i s t s  of deve lop ing  t r o p i c a l  c o u n t r i e s .  

The J o i n t  C o o r d i n a t i n g  Board, t o g e t h e r  w i t 1 1  t h e  o t h e r  governments and a g e n c i e s  
c o o p e r a t i n g  w i t h  t h e  Programme, decided i n  1978 t h a t  a  r ev iew of t h e  Programme should  be 
c a r r i e d  o u t  f o l l o w i n g  t h e  f i r s t  f i v e  y e a r s  of o p e r a t i o n s  (1977-1981 i n c l u s i v e ) .  The r ev iew 
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was t o  p r o v i d e  a  g u i d e  t o  t h e  p l a n n i n g ,  o r g a n i z a t i o n ,  o p e r a t i o n  and management o f  t h e  
Programme o v e r  t h e  n e x t  f i v e  y e a r s  (1982-1986). 

The J C R  e s t a b l i s h e d  an  E x t e r n a l  Review Committee t o  c a r r y  o u t  t h e  review and t h e  
Committee r e p o r t e d  t o  t h e  F i f t h  S e s s i o n  of t h e  Board on 30 J u n e  1982. The r e p o r t  of t h e  
Committee is inc1.oded a s  Annex I V  t o  t h e  Repor t  of t h e  F i f t h  S e s s i o n  o f  t h e  JCB [document 
TDR/JCB(5)/82.3]. 

I n  i t s  r e p o r t  t h e  Committee no ted  ' * t h a t  because  t h e  f i r s t  t h r e e  y e a r s  of t h e  Programme I 
was a  bu i l -d ing  up p e r i o d ,  t h e  s c i e n t i f i c  r e s u l t s  a v a i l a b l e  now a r e  n o t  e x t e n s i v e ,  b u t  i n  
a n o t h e r  f i v e  y e a r s  s u b s t a n t i a l  r e s u l t s  w i l ~ l  have accumula ted ,  and t h e r e f o r e  recommended t h a t  
a n o t h e r  e x t e r n a l  r ev iew be  c a r r i e d  o u t  i n  f i v e  y e a r s  w i t h  p r o v i s i o n  f o r  a d e q u a t e  s t a f f  
s u p p o r t  t o  a s s i s t  t h e  r ev iew committee t o  c a r r y  o u t  a tho rough ,  in-depth  review".  

( 5 )  i n  cons ide r ing  t h e  r e p o r t  of che Committee,  i n  p r i n c i p l e  ag reed  w i t h  t h e  
s u g g e s t i o n  t h a t  ;inotirel: exr.e~:iial. review of TDR be c a r r i e d  o u t  i n  1986-1987 f o r  t h e  p e r i o d  
1.982-1986. T h i s  r ev iew was t o  c o n c e n t r a t e  upon an  eval.iial:ioir of t h e  s c i e n t i f i c  r e s u l t s  of 
Ithe Programme. 

JCB(R), mee t ing  on 26-27 .Jiliie 3.985, d e c i d e d  i-hat  a  second e x t e r i i a i  r ev iew and 
eva:Lnation of t h e  Programme r.iould he c a r r i e d  o u t ,  and t h a t  i n  addi . t ion  t o  cval .ua t ing t h e  
s c i e ~ i t j f i c  ac i r i evenen t s  made by TDR, t h e  E x t e r n a l  Rcvicia Coniiiiitt:ee si1ou3.d c o n s i d e r  t h e  
f u t u r e  development of t h e  Programnie. Accord ing ly ,  t i le  impact  of t h e  Programme s h o u l d  be 
s t i l d i e d  and t h e  c x p e r i e i ~ c e  gai.ricd i n  t h e  p a s t  shou ld  be a s s e s s e d  t o  d r i~e rmi i i e  t i le  f u t u r e  
ro:Le of TIIR. 

'Tile o b j e c t i v e s  rind term:; of  r ? f r r r n c c  of t h e  secoinii c s L e r n a i  ri.oii!ii a n d  cva%iiat.inn of 
t h e  Sgeci.aL IIrograamr a r c  ;!f; Co:l.lows: 

2.1. OX.1EC~TVE 3.: T O  XIIVII:I~l 'riiii SPIZCTIII. I'l?OGII/MME ii\: 'I'CIIMS OF ITS 0n.iI:C'I'IVCS AN!) I T S  
hCIIIF:VF.blE:i"I:S : 

?,:!.:l. Kcviiew and a s s e s s  t i le  p r o g r e s s  and l:~sil:!.I;s of 'TlIJt's ~ ~ ~ L l . ' l i t j . e s  in  r e ~ e a r c l l  ;lnd 
rlcvc.'i.opnient i n  r e l a t i o n  :o i t s  o b j e c t i v e  c f  obtniii:i.i?g nri.i iirld improved t o o l s  £07: t i le coiii;i-nl~ 
....-.-..-p.-----.......- .-p----. ---..-.--.M -~ ~ 

of t h e  s i x  c a r g e t  d i s e a s e s :  

What: r e s u l t s  halie been a c l i i ~ ~ v r d  i n  r c l a i i o n  t o  tiic o b j e c t i v e s  of t h e  S c i ~ e n L i f i c  
i~ lar l i ing  Groups ( S W C s ) ?  

l!hai; " p r o d u c t s "  devel.oped t:hroiigli TDII have been communicated t o  1ieal.tIi ; i~it l tori . i : i .cs and 
appLied t o  t h e  c o n t r o l  of 1:ropicai d i s e a s e s ?  

ilow e x t e n s i v e  i s  tiie use  of Lhese and how e f f e c t i v e  have  t h e y  beer?? 

.- !dirat " p r o d u c t s "  developed th rough  TDli s1roiiJ.d lie r e a d y  f o r  i i p p i i c a t i o n  tor iards  d i . s eas r  

control .  w i t l r i i i  t h e  next: f i v e  t o  t e n  y e a r s ?  

What h a s  been tire impact  of TDR's r e s e a r c h  and development activities on t h e  p u b l i c  
h e a l t h  problems of t h e  t r o p i c a l .  c o u n t r i e s ?  

Are TDR's r e s e a r c h  and development s t r a t e g i e s  gui.ding t h e  s e l e c t i o n  o i  r e s e a r c h  
a p p r o p r i a t e ?  

2.1.2 Review and a s s e s s  t h e  p r o g r e s s  and r e s u l t s  of TDR i n  r e l a t i o n  t o  i t s  o b j e c t i v e  of 
s t r e n g t h e n i n g  t h e  r e s e a r c h  c a p a b i l . i t i e s  of t r o p i c a l  c o u n t r i e s  where t h e  d i s e a s e s  a r e  endemic:  

- !$hat r e s u l t s  have been a c h i e v e d  by TDR's a c t i v i ~ t i e s  i n  r e l a t i o n  t o  r e s e a r c h  capab i l iCY 

s t r e n g t h e n i n g ?  
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- What h a s  been t h e  e f f e c t  of TDR's r e s e a r c h  c a p a b i l i t y  s t r e n g t h e n i n g  a c t i v i t i e s  on 

r e s e a r c h  and development i n v e s t m e n t ,  a b i l i t i e s  t o  d e a l  w i t h  t h e  p u b l i c  h e a l t h  problems 
and c a r e e r  s t r u c t u r e s  i n  t r o p i c a l  c o u n t r i e s ?  

- Are t h e  s t r a t e g i e s  f o r  r e s e a r c h  c a p a b i l i t y  s t r e n g t h e n i n g  a p p r o p r i a t e ?  

- Are TDR's r e s e a r c h  c a p a b i l i t y  s t r e n g t h e n i n g  a c t i v i t i e s  a p p r o p r i a t e l y  ba lanced  w i t h  

r e s p e c t  t o :  

- t h e  needs  of d i f f e r e n t  c o u n t r i e s  and g e o g r a p h i c  a r e a s ?  
- t h e  d i s c i p l i n e s  promoted? 
- s h o r t -  and long- term a n t i c i p a t e d  b e n e f i t s  f o r  d i s e a s e  c o n t r o l ?  

: 
2.1.3 Examine TDR's a c t i v i t i e s  and r e l a t i o n s h i p s  w i t h  o t h e r  i n s t i t u t i o n s  and programmes 
a c t i v e  i n  t h e  f i e l d  of t r o p i c a l d i s e a ~ ~ :  

i 

i 
- I n  r e l a t i o n  t o  t h e  t o t a l i t y  of e f f o r t s  t o  c o n t r o l  t r o i i i c a l  d i s e a s e s ,  what i s  TDR's 

s h a r e  and i t s  r o l e  i n  t h e  development of new c o n t r o l  measures and i n  t h e  improvement 
1 of r e s e a r c h  c a p a c i t y  i n  t r o p i c a l  c o u n t r i e s ?  
I 

- I s  t h e r e  an a p p r o p r i a t e  r e l a t i o n s h i p  be t i i ee r~  r e s f a r c l i  and developmeiic under  TDll arid 
i r e l a t e d  a c t i v i t i e s  o u t s i d e  TDl1, i n  bo th  t h e  p ~ i b l i c  and t h e  p r i v a t e  s c c t o r s ,  i i ~ c i t i i i i n g  
i o t h e r  r e s e a r c h  prograiimmes and act:i.viti.es o f  GlliO? 
j 

I s  t h e r e  an a p p r o p r i a t e  r e l a t i o n s h i p  between TIIR r e s e a r c h  c a p a b i l i t y  s t r e n g t l i c n J n g  
a c t i v i t i e s  and t h o s e  of o t h e r  s i m i l a r  a n d  re la t :ed  n a t i o n a l  a n d  i n t e r n a t i o n a l  
i n i t i a t i v e s ?  

.. i s  ~ t l i e  l i l t e r ; i c t i o n  betrgeeri 'TDR a n d  tire p h a r m a c e u t i r a %  and ngro-cbeinic;,l i .iidosl:rics 
j e f f e c t i v e ?  

i - Are s c i e n t i s t s ,  r e sca rc l ?  adn~i. i i : i .s trators and l iealcl i  p l a n n e r s  ndeqi ia te iy  i n f o r ~ n e d  o f  

i T1)llqs p l a n s  and  progress; i i i  t h e  a r e a  of r c s c a r c l l  and develo!,eieiit? 
l 
i .. AI:" hea:I th aiii:horit:i.es i n  eiideiiiic t r o p i c a l .  c o i i n t r i e s  adeqiiate:Ly informed of  TDll's 
l 
8 pJ.ans and )progress  i n  t h e  a r e a  of  r e s c a r c l >  capni?i:i.ii:y s t r e n g t h e n i i i g ?  
l 
! - i s  t h e r e  a p p r o p r i a t e  c o o r d i n a t i o n  and c o % l a b o r a t i o n  l ietvcen TDR and ol:iier d i v i s i o i l s  
; and. i m i t s  of W110 conceciicd wit11 t r o p i c a l  d i s e a s e s  and !?uh:l.:Lc l?eal.th :in devflopLng 
j c o u n t r i e s ?  

j 2.1.4 Review TDR's b a s i c  s t r a t e g i e s  and p r i o r i t i e s :  
j 
j - Are t h e  r e s e a r c h  and development a c t i v i t i e s  a p p r o p r i a t e l y  ha lanced  between r e s e a r c h  

! Lilcely t o  y i e l d  advances  i n  d i s e a s e  c o i ~ t r o l .  i n  t h e  s l ~ o r t  terni ,  and fundamental. s tud i . e s  
! t o  e n s u r e  a con t inued  f low of improved control .  measures  i n  t h e  l o n g e r  term? I 
i - 

Ilas TDR e x p l o i t e d  new advances  i n  b i o l o g i c a l .  sc i iences  and nove l  c o n c e p t s  f o r  r e s e a r c h  
on d i s e a s e  c o n t r o l ?  

I - I s  t h e r e  e f f e c t i v e  and a p p r o p r i a t e  b a l a n c e ,  i n t e r a c t i o n  and i n t e g r a t i o n  between t h e  
i " d i s e a s e "  components and t h e  " t r a n s - d i s e a s e "  components ( s o c i a l  and economic r e s e a r c h ,  

! epidemiology and b i o l o g i c a l  c o n t r o l  of v e c t o r s ) ?  
1 
i - Are t h e r e  s u i t a b l e  l i n k a g e s  and i n t e r a c t i o n s  between t h e  programmes and a c t i v i t i e s  of 

i SWGs and t h o s e  of r e s e a r c h  c a p a b i l i t y  s t r e n g t h e n i n g ?  

1 2.1.5 Review and a s s e s s  t h e  e f f i c i e n c y  of TDR's o p e r a t i o n s :  

i 
! - Have TDR's r e s u l t s ,  f rom bo th  i t s  r e s e a r c h  and development a c t i v i t i e s  and i t s  r e s e a r c h  
1 c a p a b i l i t y  s t r e n g t h e n i n g  a c t i v i t i e s ,  been a c h i e v e d  i n  a  c o s t - e f f i c i e n t  manner? 
1 
$ 
i 

1 -<c. 
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2.2 OBJECTIVE 2: TO EXAMINE TIE FUNDAMENTAL BASIS OF THE SPECIAL PROGRAMME AND ITS FUTURE 
ROLE BASED O N  ACHIEVEMENTS AND EXPERIENCES BOTH INSIDE AN0 OUTSIDE TDR 
OVER THE LAST l 0  YEARS: 

2 .2 .1  The fundamenta l  b a s i s  f o r  TDR i n  t h e  f u t u r e :  

- Are t h e  t o o l s  a v a i l a b l e  t o  c o n t r o l  t h e  s i x  t a r g e t  d i s e a s e s  s t i l l  s o  i n a d e q u a t e  a s  t o  

j u s t i f y  s p e c i a l  measures  t o  promote r e s e a r c h  and development?  

- Are t h e r e  s t i l l  gaps  o r  i n a d e q u a c i e s  i n  p r e s e n t  r e s e a r c h  and development e f f o r t s  which 

w a r r a n t  c o n t i n u a t i o n  o f  t h e  mandate of t h e  Specia l .Programme? 

- L s  t h e r e  s t i l l  a  need f o r  7'DR's r e s e a r c h  c a p a b i l i l - y  s t r e n g t h e n i n g  a c t i v i t i e s ?  

- Is i t  p o s s i b l e  t o  f o r e c a s t  a  t i m e  by which t h e  S p e c i a l  Programme c a n  be cons ide red  t o  

have c a r r i e d  o u t  i t s  mandate and w i l l  no l o n g e r  be  r e q u i r e d ?  

2.2.2 The S p e c i a l  Programme's f u t u r e  o b j e c t i v e s  -----P and p r i o r i t i e s :  

Are TJIR's o b j e c t i v e s  and t h e  se1~ecI:ion of d i ~ s e a s c s  f a r  i n c l u s i o n  i n  t h e  S p e c i a l  
Programme s t i l l .  t h e  most a p p r o p r j ~ a t e ?  

Are t h e  0bjecti i ie6;  and s t r a t e g i e s  of  t h e  SGlGs s t i l l  of higlr r e i e v a n c e  t o  t h e  p u b i i c  
h e a l t h  yrobJ.cms f a c i n g  t i le t r o p i c a l  co i ine r i e s  ove r  t h e  n e x t  f i v e  t o  t en  y e a r s ?  

Are tile o b j e c t i v e  and ithe : ;crategy of r e s e a r c h  c a p a i i i l i t y  s t r c n g t i ~ r n i n g  r e l e v a n t  i o  
f i n d i n g  s o i u r i o i i s  f o r  t i le  p u b l i c  h e a l t h  problems of  t r o p i c a l  c o i l n i r i c s  ovcl: tire next  
f i v e  r:o t e n  y e a r s ?  

i d i l i  rile ioc i ls  and IiaLance of s c i e n t i f i c  and  technics% a c t i v i t j c s  ( r e s e a r c l >  towards 
vaccine:;, n m n  l i i r i  improved d r u g s ,  new d i a g i ~ o s t i c  methods ,  net* iineehods of v e c t o r  
cont, :oi ,  epi .demiologi .ca i ,  s o c i a l .  and econoinir u n d e r s t a n d i n g  of t h e  d i s e a s e s  e t c . )  
c o n t i n u e  t o  be  appr :opr ia tc?  

What shou!.d. be t i le p r i o r i t i e s  of t h e  S p e c i d .  1'rogi:aiiinr o v e r  l X ;  i i v c  t o  r:en y e a r s ?  

What c r i t e r i a  shoiilcl be  ilsed 1.0 d e t e r m i ~ r e  t l rcsc  prior: i . t f .es? 

Shoul~d t i i e r e  be cilnnges i n  t h e  l i r i o r i i i ~ s  among t i le  d i s e a s e s  and 1:rans-disease 
components,  i i i  r e l a t i o n  t o  r e s e a r c h  oppo1: tuni t ies  a n d / o r  t:he e p i d e m i o l o g i c a l  s i i : i i n i ion~  

2.2.3 The f u t i ~ r e r o l e  of TJIR: 

- a t  shoii ld clre ro1.e of TIIR he i n  re!.ation t o  o t h e r  i n t e r n a l : i o n a l ,  n a t i o n a l  ancl 

i n d u s t r i a l  r e s e a r c h  and deve lo ]~ment  aiid r e s e a r c l i  c a p a b i l i t y  s t r e n g t h e n i n g  a c t i v i 1 : i e s  
conce rn ing  t r o p i c a l .  d i s e a s e s ,  i n c l u d i n g  o r g a n i z a t i o n s  s u p p o r t i n g  r e s e a r c h  and 
development and r e s e a r c h  c a p a b i l i t y  s t r e n g t h e n i n g  i n  d e v e l o p i n g  c o u n t r i e s ?  

- What shou ld  t h e  r o l e  of TDR be i n  t h e  p r o c e s s  of e n s u r i n g  (:hat advances  i n  r e sea rc l ?  

and development a r e  e v a l u a t e d  i n  t h e  f i e l d ,  and a p p l i e d  a s  a p p r o p r i a t e  i n  d i s e a s e  
control .  s t r a t e g i e s  and programmes? 

2.2.6 TDR's r e s o u r c e  s i t u a t i o n  and i t s  s t r u c t u r e s  a n 2  mechanisms ivitlr r e g a r d  t:o i t s  f u t u r e  
development and r o l e :  

- Are t h e  t o t a l  r e s o u r c e s  a v a i l a b l e  t o  TDR a d e q u a t e  t o  p u r s u e  e f f e c t i v e l y  c u r r e n t  and 

proposed o b j e c t i v e s ?  

Should t h e  r a t i o  and l e v e l  of r e s o u r c e s  a l l o c a t e d  t o  TDR's two i n t e r d e p e n d e n t  
o b j e c t i v e s  be  r e v i s e d ?  
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- Should t h e  d i s t r i b u t i o n  of f u n d i n g  among t h e  v a r i o u s  d i s e a s e  and t r a n s - d i s e a s e  

components be r e v i s e d ?  

- What c r i t e r i a  s h o u l d  be used f o r  t h e  d i s t r i b u t i o n  o f  fund ing?  

- Are t h e  e x i s t i n g  s t r u c t u r e s  and mechanisms of TDR a p p r o p r i a t e  and e f f e c t i v e ?  

- What changes  shou ld  be made t o  improve t h e  e f f i c i e n c y  of TDR's o p e r a t i o n s ?  

2 .3  OBJECTIVE 3: TO MAKE RECOMMENDATIONS O N  THE OBJECTIVES AND TERMS OF REFERENCE STATED 
ABOVE AND OTHER RELATED MATTERS EXAMINED I N  THE COURSE OF THE REVIEW. 

3. SPONSORSHIP OF THE REVIEW 

The rev iew and e o a l u a t i o n  of t h e  S p e c i a l  Programme w i l l  be conduc ted  under  t h e  
a u t h o r i t y  of t.he TDR J o i n t  C o o r d i n a t i n g  Board. 

j The rev iew w i ~ l l  be c a r r i e d  o u t  by an independen t  E x t e r n a l  Review Committee (ERC) wliicli 

3 
wi1.l be guided i.n i t s  work by t h e  S tand ing  Committee. The ERC w i l l  r e p o r t  t o  t h e  J C A .  

h .  CObIPOSITION OF TllE EXTERNAL REVIEII! COMMITTEE 

The External .  Review Cominittee wi1.l. c o n s i s t  of s i x  o r  seven  i n d i v i d u a l s  w i t h  e x p e r t i s e  
i r i  one  o r  more of  sucl, f i e l d s  a s  d i s e a s e  c o n t r o l ,  e l~ ide in io logy  and p i ib l~ ic  h e a l t h  i n  t r o p i c a l  
c o u i r t r i e s ;  s c i e i ~ t i f i c  r e s e a r c h  and developinent,  especia l -Ly r e l a t e d  t o  t b e  s c o p e  of t h e  
S p e c i a l  i'rogramme; t h e  biol.ogical.,  economic and s o c i a l  s e i . ences ;  and r e s e a r c h  niaiiegement. 
The Colninittee memlicrs should  no t  have r e c e i v e d  o r  be r e c e i v i i i g  f i ~ ? a n c l a l  s i ippor t  from t h e  
Specia l .  Programme, or  have s e r v e d  o r  be s e r v i i l g  a s  inembers of tlie S c i e n t i f i c  and Techn ica l  
Advi.sory Committee. Thcre  should  bc a l,alaiiccd geographical .  d i s t r i b i i t i o n ,  w i t h  rneinbers from 
both  deve loped  and deve lop ing  c o u n t r i e s .  

.l 

Tile members of  i:ltc Exierriai .  Review Comstt?:re a r e  proposed by t ~ h e  StnndLiig Committee 
and approved by t h e  J C D .  

Tile :l.ist of member:; of tlie E x t e r n a l  Revieor Commi1:tr.e and siiamarii!s of t h e i r  c u r r i c i i l a  
v i t a e  a r e  c o n t a i n e d  i n  t h e  Annex t o  t h i s  document. -- 

: 
j 5. SUVPO!IT AND FUNJJING OF 'TlIE REVIEW 

'The S tand ing  Comioil:r.ee i s  r e s p o n s i b l e  f o r  ciisiiriiig t h a t  a p p r o p r i . a t e  a d m i n i s t r a t i v e  
a r rangement s  a r e  made f o r  t h e  E x t e r n a l  Review Committee. The E x e c ~ i t i n g  Agency (1.lIiO) r u i l l  
a r r a n g e  s e c r e t a r i a t  s u p p o r t  and o t h e r  s e r v i c e s  and f a c i l i . c i e s  a s  inay be  r e q u i r e d ,  An 
exec i r t ive  secre l :ary  t o  t h e  E x t e r n a l  Revieru Committee i u i l l  be a p p o i n t e d  t o  s u p p o r t  and a s s i s t  
t h e  Cominittee 211 i t s  i.iork, The e x e c u t i v e  s e c r e t a r y  iuil3. be  r e s p o n s i b l e  f o r  p r e p a r i n g  o r  
o r g a n i z i n g  s p e c i a l  s t u d i e s ,  reviews and d i s c u s s i o n s  f o r  t h e  Committee,  f o r  d r a f t i n g  i n t e r i m  
and f i n a l  r e p o r t s  f o r  t h e  c o n s i d e r a t i o n  of  t h e  Committee and f o r  o r g a n i z i n g  t h e  work o f  t h e  
Committee,  i n c l u d i n g  mee t ings  and s i t e  v i s i t s ,  

I 
i The c o s t  of t h e  r ev iew i s  i n c l u d e d  under  Programme Area I o f  t h e  TDR Programme Budget 

i f o r  t h e  1986-1987 biennium. The budget f o r  t h e  review i s  s e t  a t  a  nlaximum of US$ 225 000 

i f o r  t h e  b iennium,  bu t  t h e  c o s t  of t h e  r ev iew should  be  k e p t  a s  low a s  p o s s i b l e ,  iyi thout 
! compromising tire q u a l i t y  of t h e  review.  

1 . 
! 6 .  OPERATION OF THE REVIEW 
i 
! 

i 
The E x t e r n a l  Review Committee w i l l  d e v e l o p  i t s  own p l a n s  f o r  t h e  r ev iew foll .oi i ing t h e  

g u i d e l i n e s  provided by t h e  J C B  and t h e  S t a n d i n g  Committee and t a k i n g  n o t e  of t h e  mechanisms 

I 
1 
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employed by and t l ie r e p o r t  o f  t h e  f i r s t  E x t e r n a l  Review Committee. The ERC w i l l  have access  
t o  r e c o r d s  and r e p o r t s  of TDR, a s  w e l l  a s  t o  p e r s o n s  r e s p o n s i b l e  f o r  t h e  implemen ta t ion  of  
a l l  a s p e c t s  of t h e  S p e c i a l  Programme. The Seventh  and E i g h t h  Programme R e p o r t s  ( c o v e r i n g  
t h e  p e r i o d  l J a n u a r y  1983 - 3 1  December 1986)  w i l l  s e r v e  a s  major s c i e n t i f i c  and t e c h n i c a l  
background documents f o r  t h e  Committee. 

The ERC wil.1 beg in  i t s  work a s  soon as c o n v e n i e n t  a f t e r  t h e  Ninth  S e s s i o n  o f  t h e  J o i n t  
C o o r d i n a t i n g  Board (25-26 J u n e  1986) .  I t  w i l l  p r e p a r e  a  f i n a l  r e p o r t  f o r  comments by t h e  
E x e c u t i n g  Agency, t h e  S c i e n t i f i c  and Technical .  Adv i so ry  Committee (STAC) and t h e  S tand ing  
Committee by 3 1  December 1987. T h i s  r e p o r t ,  t o g e t h e r  w i t h  t h e  comments o f  t h e  Execu t ing  
Agency, STAC and t h e  S t a n d i n g  Committee, w i l l  be  s u b m i t t e d  t o  t h e  E l e v e n t h  S e s s i o n  of t h e  
J o i n t  C o o r d i n a t i n g  Board,  which i s  t e n t a t i v e l y  sc l ieduled t o  t a k e  p l a c e  a t  t h e  end of 
Juiie 1988. The Chai.rman of t h e  ERC w i l l  be  p r e s e n t  a t  t h e  E l e v e n t h  S e s s i o n  of t h e  JCB. The 
EKC may p r e s e n t  a n  i n t e r i m  r e p o r t  o u t l i n i n g  p r o g r e s s  t o  t h e  Tent11 S e s s i o n  of t h e  .JCR on 
24-25 J u n e  1987. 

The CRC w i l l  meet a s  a  g roup  o r  i i i  sub-groups ,  a s  r e q u i r e d ,  t o :  

( a )  revi.er+ documents of t h e  Jo: in t  C o o r d i n a t i n g  Board,  t h e  Sil;~ndi.ng Commitiee, t h e  
S c i e n t i f i c  and T e c h n i c a l  Advisory  Committee, S c i e n t i f i . ~  and T e c h n i c a l  Review Committees,  tlie 
Kesearcli S t r e n g t h e n i n g  Group (RSG), S t e e r i n g  Coioinittees of S c i e r r t i f i c  IJarking Gi:oiip:;, t h e  
s e c r e t a r i a t ,  and o t h e r  r e l e v a n t  documeiits; 

( b )  i n t e r v i e w  reprei;eni:at ives oT t l i e  co - sponsors ,  JC11, STAC, S t e e r i n g  Committees,  
RSG, t h e  s e c r e t a r i a t ,  and r e s e a r c h  : ; c i r i i t i s t s  and trainees, a s  well. a s  liiiowl.edgeab1.e 
s c i c n t i . . s t s  arid oI:lier pe r sons  iiot d i r e c t i y  :iinvolLved w j t i r  TIIR; 

( c )  v i s i t  ( a s  iiccesi;si:y) s e l e c t e d  insri .ct ie: ions,  p i rb l ic  11cali:Il s e r v i c e s ,  m i n i s t r i e s  or  
n 8 e n c i . e ~ ;  and 

( d )  c a r r y  o u t  a n y  o t h e r  invies i i j ;a r ions  o r  - icri~viv.icr;  iii2ernrsd n e c e s s a r y  f o r  t h e  i:cvi.ci,, 
by cl>e I'RC, t i le S t a n d i n g  Committec o r  l:lii? J C K .  
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SECOND EXTERNAL REVIEW AND EVALUATION OF THE SPECIAL P R O G W E  
LIST OF MEMBERS OF THE EXTERNAL REVIEW COMMITTEE 

l. P r o f e s s o r  O j e t u n j i  ABOYADE 
PAL A s s o c i a t e s  I n t e r n a t i o n a l  
25  Oshuntokun Avenue 
P.O. Box 2681, B o d i j a  E s t a t e  
Ibadan ,  N i g e r i a  

2. P r o f e s s o r  David J .  BRADLEY 
D i r e c t o r  
Ross I n s t i t u t e  of Tropical .  Nygiene 
London School  of Hygiene and T r o p i c a l  Medicine 
Keppel S t r e e t  (Gower S t r e e t )  
London, 1JCI.E 7HT 
England 

3. P r o f e s s o r  (Mrs) G e l i a  T. CASTI1,LO 
P r o f e s s o r  of R u r a l  Sociology 
Department of A g r i c u l t u r a l  Educa t ion  

and R u r a l  S t i i d i e s  
C o l l e g e  of Agr icul . ture  
U n i v e r s i t y  o f  t h e  P h i l i p p i n e s  at: 1.0s Raiios 
C o l l e g e ,  &a= 3720 
P h i l i p p i n e s  

i ' rofessor  licnry I)ANIE,LSSON 
S e c r e t a r y  Genera l  
Syedisl i  Medical  Researcli  Coiinci.1 
Rox 671.3 
111.3 05 Stoc !~ l io l~n  
Sweden 

1 'i . l ? r o f e s s o r  lliigli Mcl)EVI.T'T 

i C h i e f ,  D iv i s io i i  of imaiinoiogy 
1 S t n n f o r d  U n i v e r s i t y  

! 
School  of Medicine 

i S t a n f o r d ,  C a l i f o r n i a  94305 
i 
i 

USA 

6.  D r  E f ra im OTERO 
Asoc iac i6n  MEdica d e  10s Andes 
C a r r e r a  9 N O  117-20 
C o i i s ~ ~ l t o r i o  6 1 4  
B o o t  Cololnhia -- 

' 7 .  P r o f e s s o r  Obaid SZDDIQX 
S e n i o r  P r o f e s s o r  and Wead of 

Molecular Biology 1Jnit 
T a t a  I n s t i t u t e  of Fundamental Researcli  

1 Homi Bhabha Road 
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ANNEX X I :  

Persons Consulted by the External Review Committee 

Dr 1.D. Algranati, Fundacion CAMPOMAR, Buenos Aires, Argentina 
Dr J. Alves, University of Sao Paulo, Sao Paulo, Brazil 
Dr S. Andrade, Instituto G o n ~ a l o  Moniz, Salvador, Bahia, Brazil 
Dr Z. Andrade, Tnstituto G o n ~ a l o  Moniz, Salvador, Rahia, Brazil 

Dr K. Bart, US Agency for  International Development, Washington, DC, USA 
DI- F. Beltran-Kernandez, Medical Officer, Research Capability Strengthening, TDR, Geneva, 

Switzerland 
131- N.R. Bergquist, Secretary, Steering Committee on Schistosomiasis, 'TDR, Geneva, Switzerland 

Dr l . J .  Cazzulo, 17nndacion CAMPOMAR, Buenos Aires, Argentina 
Dr \V. kolli, University of Sao Paulo, Sao Paulo, Brazil 
Dr J.A. Cook, The Edna McConnell Clark Foundation, New York, NY, USA 
131- J.F. Coppiestone, Chief, Pesticides De\*elopment and Safe Use Unit,  Division of Vector 

Biology and Control, and Secretary, Scientific Working C;roup on Biological Control of 
Vectors, WHO, Geneva, Switzerlantf 

I,lr R.K. Davidson, Chairman, Steering Commiliee on Social aind Economic Research, TDR, Gcne.<:a, 
Swi'tzcrland 

1i.r h .  Davis, Direclor, Parasitic Diseases Programme, WHO, Geneva, Switzerland 
J l r  F.R. Doberstyn, Seci-etary, Sleci-ing Committee on the Clieii?ot!~.crapy of Malaria, 'S'T>Ti, Geneva, 

Switzerlan(1 
i ?s  13. Dobrolthotov, Secretary, Slce~iiig Cominjttee 011 Biological Confro1 of yicctors, C'DRi 

Geneva.. S\~Gtr,erlanc! 

!.>r I.G. Eise, lnstjiute of Primate Research, Nairobi, Kenya 

Dr C. Frasch, I....undaciOn CAMPOMAR, Euenos Aires, Argelltina 
h4r W.W. 12urth, Assistant Director--General and Special Programme Cool-dinator, WHO, C;encva, 

Switzerland 

Dr E. Garcia, Oswaldo Cruz Institute, Rio de Janeiro, 13razil 
Dr T. Godal, Director, TDR, Geneva, Switzerland 
Dr S. Goldenberg, Oswaldo Cruz Institute, Rio de Janeiro, Brazil 
Ds S. Goriup, Secretary, Steering Committee on Applied Field Researcii in Malaria, TDR,  Geneva, 

Switzerland 

* 'his Annex does not include many persons with whom informal discussions were held by ERC 
members in their home countries, namely Colombia, India, Nigeria, the Philippines, Sweden, the 
United Kingdom and the United States of America. Other omissions may have occurred owing to 
oversights in record keeping, for  which the Committee apologizes. 



Mr F. Hartvelt, Senior Programme Officer (I-Iealth, Water and Sanitation), Division for  Global 
and Interregional Projects, United Nations Development Programme, New York, NY, USA 

D r  J .A.  Hashmi, Responsible Officer, Research Capability Strengthening, TDR, Geneva, 
Switzerland 

D r  I<. Hata, Administrative Officer, Information Systems, TDR,  Geneva, Switzerland 
Dr D.A. I-Ienderson, School of Hygiene and Public Health, Jo l~ns  l-iopkins University, Baltimore, 

MD, USA 

Dr Ji Baollong, Secretary, Steering Committee on the Chemotherapy of Leprosy, 'J'DR, Geneva, 
Switzerland 

Joint Coordinating Board, TDK: Members as of June 1987 

Dr D.K. Koech, Kenya Medical Research Institute, Nairobi, Kenya, and staff of KEMKI during 
site visit 

A4r U. Kusurnawidjaja, Assistant (Information), 'TDR, Geneva, Switzerland 
A,lr F.A.S. Kuzoe, Secretary, Steering Committee on African Trypanosomiases, TDR, Geneva, 

Switzerland 

Di. l'. Ladouceur, Responsible Officer, Programme Managenxnt, TDR, Gcacva, Switzei-l:ind 
11s 13. I..iese, Senior Public I-Teait11 Specialist, Population, I-Tealth ailcl Nuti-ition I>cpartmci~i, 

Tlie World Bank, Waslii~igtoii, DC, USA 
i:lr A . 0 .  I..ucas, former Director, 'l'DIZ, Geneva, Switzerland (now with the Cariiegie Cory,oralioii of 

New iiorlc, New 'York, NY', USA) 

Dr 1-1. Mahier, Direcior-General, WHO, C;ei?cua, Switzerland 
1:)s I.,. Mari-inez, Secrctary, Steering Committee an rile Immunology of Mal:iri:~, TDR, Gcncva, 

Switzeriand 
i3r F;. Modabber, Secretary, Steering Coii?mittce on tile Z.eishinani:isc+s, TDR, Geneva, Switzerl:r~id 
131- I , .  Molineaux, Officer-iil-Cliarge, Epidernioiogical Me%liodology anti Evaluation, Malaria Actiosi 

Programme, and Secretary, Scientific Working Group on Applied Field Research iii Malarial 
WlIO, Geneva, Swjtzerlaiid 

13r h. Moncayo, Secretary, Steering Committee on Chagas' Disease, 7'DR, Geneva, Switzerland 
Dr R.1-I. Morrow, Secrelary, Steering Coiiiinittee on Epidemiology, 'DR, Geneva, Switzerland 
Dr C.M. Morel, Oswaldo Cruz Institute, Rio de Janeiro, Brazil 
I l r  M. Muicuyandela, 'Tropical I>iseases Research Centre, Ndola, Zambia, and stafF of tlic I D R C  

during site visit 
Dr M..I. Mutinga, International Centre for Insect I'hysiology and Ecology, Nairobi, Kenya, and 

staff of ICIPE during site visit 

Dr F. Neva, Laboratory of Parasitic Diseases, National Institute of Allergy and liifectious 
Diseases, National Institutes of Health, Betllesda, MD, USA 

Dr S.I<.. Noordeen, Chief, Leprosy Unit, and Secretary, Scientific Working C;i-oups on the 
Chemotherapy and on the Immunology of Leprosy, WHO, Geneva, Switzerland 

Mr .l. North. Director. Ponulakion. Health and Nutrition Denartment. The World Bank, 
washington, DC; USA 

Dr T.C. Nchinda, Medical Officer, Research Capability Strengthening, TDR, Geneva, Switzerland 

DI A. Parodi, Fundacion CAMPOMAR, Buenos Aires, Argentina 
A4s A.M. Pearce, Acting Communicalions Officer, TDR, Geneva, Switzerland 
Jlr A.L. Perez, Instituto Nacional de Diagnoslico e Investigacion de la Enfermedad de  Chagas 

"Dr Mario Fatala Chaben", Buenos Aircs, Argentina 
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Dr P. de  Raadt, Chief, Trypanosoniiases and Leishmaniases, Parasitic Diseases Programme, and 
Secretary, Scientific Working Groups on African Trypanosomiases, Chagas' Disease and the 
Leishmaniases, WHO, Geneva, Switzerland 

Ds C.?. Ramachandran, Scientist, Research Capability Strengthening (now Secretary, Steering 
Committee on Filariasis), TDR, Geneva, Switzerland 

Research Strengtliening Group, TDII: Members as of July 1987 
Dr N. Rose, Johns Iiopkins University, Baltimore, MD, USA 
Dr P. Rosenfield, former Secretary, Steering Com~nit tee on  Social and Economic Research, TDR, 

Geneva, Switzerland (now with the Carnegie Corporation of New York, New York, NY, USA) 
F l u  D.S. Rowe, previously Responsible Officer, Research and Development, TDR, Geneva, 

Switzerland 
D r  T. Iiotliermel, Director, Division for  Global and Interregional Projects, United Nations 

Development Programme, New York, NY, USA 
Dr A.  Ruiz, Instituto Nacional d e  Diagnostic0 e Investigacicin de  la Enfermedad de  Cliagas 

"Dr Mario Fataja Chaben", Buenos Aires, Argentina 

L>r M. Sadigurski, Instituto G o n ~ a l o  Moniz, Salvador, Baliia, Brazil 
13s E. Segul-a, liistituto Nacional de Diagnostic0 e investigation de  la Fiifermedad de Chagas 

"Dr Mario Fatala Cilaben", Bueiios Aires, Argentina 
Scientific and Technical Advisory Committee, TDR: Members as of J ~ i n e  1387 

I l r  A. Texeira, 1Jniversity of Brasilia, Brasilia, Brazil 
Dr G. Torrigiani, Director, Divisiorl. of Cominunicable Diseases, WHO, Geneva, Swirzerlanti 
17r P.1. Trigg, Research and Technical Intelligence, htalaria Action I'rngramme, WHO, Geileva, 

Switzerland 

Dr \V. l f .  Wernsdorfer, Chief, Researcl? and Technical Intelligence, Ma.1ari:i Aciioi? Programme, and 
Secretary, Scientific Woriting Gro~ ips  on rhe lniiniinology and on the Cl>emotiier-apy of hrialari;i, 
Wi-10, Geneva, Switzerland 

111- 1C.S. Warren, Rocltefeller Foundation, New York, NY, USA 
Dr  C. Wisnivesky, Instituto Nacional de  Diagnbstico e investigacibn de  la Enfermedad de Cliagas 

"Dr Mario Falala Cbaben", Buerlos hires, Argentina 
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Text of the Committee's Solicitation of Comments 
on Issues of Key Concern 

The  following solicitation of comments was sent to: 

Selected individuals knowledgeable of tropical diseases and TDR 
Members of the Joint Coordinating Board, 7'DR 
Members of tlie Scientific and Teclinical Advisory Committee, TDR. 

"The second Extei-nal Review Committee For the IJI\IDP/WOJ<LD 13ANX(/WIIO Special 
Programme for  liesearch and Braining in Tropical Iliseases is now considering issues arising 
frorn its ternis O F  reference ancl discussions a t  ils first and second iueetings. These 
include: 

o What is the desirable scope of TD13 activitie:;, especiaily in relation to national 
control programmes: where siiould the boundary of priinary responsibility For promoting 
action be drawn as a potcritial disease control "tool" progresses from la.boratory 
concept throngl~ rescauclr, developmcrrt ant1 demonstration of probable iiiility ir i  eiidemic 
areas (efficacy, safety, acceptability, practicability, operational research, cost 
effekriveness) to application? 

s Wliat rneiliocis couid i x  useti to aciiie~~i: greater ovcrall 7'I)R. Programnre jritcgration nni: 
Component irireraction, particularly with regard to research c:rpabi!ity sirengtliening 
activities anci disease-specific Scieiiiific \\'orking Groul,s/Stecriiig Coiiimittees'? 

s What methods or strucfures could he nsed for  promotinp, the appropriate ieveis of 
integration of social and econornic research into overall Programme activities? 

Wirli wlion~ sl~ould the Special I'rogramii?e be "communicating"? 

@ What new methods might lie used to ensure adequate and stable funding for  T13J1 
activities? 

Your comments on any of these issues and those otller topics which you consider the EliC 
: shoulcl examine wonid be greatly appreciated. 
! 

'The ERC's next meeting is 20-23 July 1987. Your comments would be most lielpful if they 
1 a]-rived by 10 June 1987 so that they can be distributecl prior to the meeting. 

We look forwaid to receiving your views." 
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ANNEX IV: 

Publications on TDR Target Diseases Identified by the US National Library 
of Medicine and Those Acknowledging TDR Support* 

* The courit of pnbiications acknowledging TDR support is no1 complete for recent ycass 
oving to delay in verification; thus, the apparent decline is an artifact. 
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SOURCES: i D R  N\ID NU4 
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SOURCES: TCR PND NLM 

PUBLICATIONS ON LEPROSY 

" 1975 1977 1979 1981 1983 1985 
1976 1978 1980 1 982 1984 

SOURCES: TDR PND NLM 
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ANNEX V: 

Analysis of Publications Acknowledging 'TDR Support 

C .  - O - . * h .  h V) N  lo W? N W N N  
V ) .  - m S- ", - .  
" L :  m - 

,- C) I 

Z a .  
l,, . 
V ) .  

L,> 

Z 0 ,  
h ~ 

ii 

U .  

: 
h C> i U 8 

>. 8 

X. 

0 o :  2 h 
m .  

V : 
n ,  
L,, . . .i , 

a, ; ; !l .- 
... , . * 

<" 
d., io 0 
z ,  * - - ii ( 

" :.. 
C L ;  :2 E 

,,.A 8- ~ 

2 .., . ii N - .  N rn 
0 , 

z 
ri N  - 
U 1  -f M 

n m .  

2 .  7 N  
4 .  .3 * 
r 



18 NOV 1987 UNDP/WORLD BANX/UHO - SPECIAL PROGRAMME FOR RESEARCH AND TRAINING IN TROPICAL DISEASES 
(RKPORT P 04) 

ANALYSIS OF JOURNALS 
--..--....-------.-- 
a----------------.-- 

PAGE 2 

JOURNAL 
PuaL! - 
CATION 
TOTAL 

P R O 1 E C T S  S ' (  C O M P O t ! E N T  
PROJEC 

EIAL SCii FIL TB" CHA LEI I E P  B10 VEC EPD SER DIR S ?RN TOTAL 

ACiA TROPICA 

NATURE 

LEPROSY REViEU 50 

COMPARATIVE BIOCHEMISTRY AND 44 
PHYSIOLOGY 

REVISTA CUBANA DE MEDICINA 43 
TROPICAL 

PARASITE IMMUNOLOGY L. 2 

ZEITSCHRIFT FUR PARASITENKUNDE 40 

FEDERATION PROCEEDINGS 39 

CAHIERS ORSTOM, SERlE 3' 
ENTOPlOLOGIE MEDICALE ET 
PARASITOLOGIE 

ACTA PHARMACEUTICA SINICP, 35 

ANNALES DE PARASITOLOGIE -- 
23  

HUMAINE ET COMPAREE 

PROCEEDINGS OF THE NATIONAL 35 
ACADEMY OF SCIENCES OF THE 
UNITED STATES OF AMERiCA 

JWRNAL OF INVERTEBRATE 54 
PATHOLOGY 

ARQUIVOS DE BIOLOG!k E 33 
TECNOLOGIA 

SCIENCE 32 

BOLETIN CHILENO DE 
PARASITOLOGIA 

LANCET 31 
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PUBLi - 
JOURNAL CAT I ON 

TOTAL 
.................................... 

BlOCHEMICAL PHARMACOLOGY 29 

JOURNAL OF HELMiNiHOLOGY 29 

INDIAN JOURNAL OF MEDICAL 25 
RESEARCH 

MEDICINA (BUENOS AIRES) 26 

JOURNAL OF EXPERIMENTAL 23 
MEDICINE 

JOURNAL OF PARASITOLOGY AND 23 
PARASIiIC DISEASES 

BIOCHIMICA ET BIOPHYSICA ACTA 22 

REViSiA DA SOCIEDADE 22 
BRASILEIRA DE MED!CINA 
TROPICAL 

CIENCIA E CULTURA 21 

FEBS LETiERS 21 

ANNALES DE LA.SOCiETE BELGE 20 
DE MEDECINE iROPlCALE 

EAST AFRICAN MEDICAL JOURNAL 20 

INSECi SCIENCE AND iTS 20 
APPLICATION 

BRITISH JOURNAL OF CLINICAL 19 
PHARMACOLOGY 

COMPiES RENDUS HEBDOMADAIRES 19 
DES SEANCES DE L'ACADEMIE DES 
SCIENCES, SERiE D: SCIENCES 
NAiURELLES (PARIS) 

MOSQUITO NEVS 19 

ACTUAL QUESTIONS OF MEDICAL 18 
PRRRSITOLOGY RliP TXOPICRL 

P S 

MAL SCH 

O J E C  

'!L TRY 

i S 3 I 

CHA LEI LEP 

C O M P O N E N T  

810 VEC EPD SE8 DIR ISi 
PROJEC 

TRN TOTAL 
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ANALYS!S OF JOURNALS 

PUBLi- 
JOURNAL CAiiON 

TOTAL 
.................................... 

P R O J E C T S  

MAL SCH FIL TRY CHA 

i 
PROJEC 

DIR IST TRN TOTAL 
........................ LEI LE? BiO VEC EPD SER 

SCANDINAVIAN JOURNAL OF 18 
IMMUNOLOGY 

JAPANESE JOURNAL OF 27 
EXPERIMENTAL MEDICINE 

ARCHIVOS DE BIOLOGiA Y 16 
NEDICINA EXPERiMENiALES 

AUSTRALIAN JOURNAL OF 1 h 
EXPERIMENTAL BIOLOGY AND 
MEDICAL SCIEUCE 

JOURNAL OF IMMUNOLOGICAL '1 6 
METHODS 

ACTA ACADEMIAE MEDICINAE 1 5 
SINICAE 

ACTA PHARMACOLOGICA SINICA 15 

BULLETIN DE LA SOCIETE DE 15 
PATHOLOGIE EXOTIQUE Ei DE SE5 
FILiALES 

INTERNATIONAL JWRNAL FOR 15 
PARASITOLOGY 

JWRNAL OF BIOLOGICAL 
CHEMlSTRY 

ANTIMICROBIAL AGENTS AMD 14 
CHEMOTHERAPY 

CELLULAR IMMUNOLOGY 14 

BULLETIN OF THE SOCIETY OF 13 
VECTOR ECOLOGISTS 

NUCLEIC ACIDS RESEARCH 13 

JAPANESE JOURNAL OF 12 9 i 
PARASITOLOGY 
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PU3Li- P R O J E C T S  B Y  C O M P O ? I E N T  
JOURNAL CATION PROJEC 

TOTAL MAL SCH FIL T ? Y  CKA LE: LEP JIO VEC EPD SER DIR IST TRN TOTAL 
.................................................................................................................................. 

MEDITSiNSKAiA PARAZITOLOGIiA 9 i. 
I PARAZITARNYE SOLEZN! 
(MOSXOVA) 

SHANGHAI JOURNAL OF !MMUNOLOGY 9 2 8 10 

BULLETIN OF ENTOMOLOG!CAL 8 2 I 
RESEARCH 

EUROPEAN jWRNAL OF iMMUNOLOG'f 8 6 1 2 

EXPERIENTIA 8 4 6 

jOURNAL OF CLINICAL S ? 2 
MICRO8IOLOGY 

REPORT OF NATIONAL INSTITUTE 8 
OF HEALTH, KOREA 

SUDAN MEDICAL JffJRNAL 8 

ACTA CIENTiFiCA VENEZOLANO 7 

AMERICAN JWRNAL OF VETERiNAZY 7 1 
RESEARCH 

ANNALES DE $iICROBiOLOGIE 7 'l 
(INSTITUT PASTEUR) 

BULLETiM OF THE PAN AMERICAN 7 
HEALTH ORGANIZATION 

CLINICAL iMMUNOLOGY AND 7 ? 1 2  Z 
IMMUNOPATHOLOGY 

EMBO JWRNAL 7 3 5 I 

iMMUNOLOGiCAL REVIEUS 7 3 1  

INTERNATIONAL ARCHIVES OF 7 2 8 
ALLERGY AND APPLIED iMMUNGLOGY 
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ANALYSIS OF JOUZNALS 

JOURNAL 
WBLi - P R O J E C T S  B Y  C O M P O N E N T  
CATION PROJEC 
TOTAL PAL SCH Fii TeY CHA LEI LE? 610 VEC EPC SER DiR iSi TRN TOTAL 

JOURNAL OF CLINICAL 
INVESTIGATION 

JOURNAL OF THE AMERICAN 
MOSQUITO CONTROL ASSOCIATION 

ARCHIVES OF 8IOCHEMISTRY AND 
BIOPHYSICS 

BIOCHEMICAL AND BIOPHYSICAL 
RESEARCH COMMUNICATIONS 

BOLETIN DE LA DIRECCION DE 
MALARIOLOGIA Y SANEAMIENTO 
AMBIENTAL 

BRAZILIAN JOURNAL OF MEDICAL 
AND BIOLOGICAL RESEARCH 

BRITISH MEDICAL JOURNAL 

ENTOMOPHAGA 

HELVETICR CHIMICA ACTA 

IMMUNOLOGY LETTERS 
INTERNATIONAL JOURNAL OF 
BIOCHEMISTRY 

JOURNAL OF HETEROCYCLiC 
CHEMISTRY 

JOURNAL OF SUBM!CROSCOPiC 
CYTOLOGY 

ZOOLOGICAL RESEARCH 

ACTA LE?ROLOGICA 

RCTA ZOOLOGICA SINICA 
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PUB?!. P R O J E C T S  B Y  C O M P O N E N T  
JOURNAL CATION PROJEC 

i0ip.L MAL SZH FIL T R Y  CHA LE1 LE? 810 VEC EPD SER DIR IST TRN TOTAL 

ANALYTICAL BIOCHEMISiRY 5 2 1 1 5 

ANNALS OF TROPICAL MEDICiNE 5 1 1 1 1  
AND HYGIENE 

ASIAN PACIFIC JOURNAL OF 5 4 ? 1 
ALLERGY AND IMMUNOLOGY 

CELL 8IOLOGY INTERNATIONAL 5 6 
REPORTS 

CONTRIBUTIONS TO MICROBIOLOGY 5 
AND IMMUNOLOGY 

CURRENT MICROBIOLOGY 5 

FEMS MICROBIOLOGY LETTERS 5 

INTERNAiIONAL JOURNAL OF 5 5 
NUCLEAR MEDICINE AND SIOLOGY 

JAPANESE JOURNAL OF SP.N!TARY 5 5 
ZOOLOGY 

JOURNAL OF MEDICINAL CHEMISTRY 5 1 

JOURNAL OF MOLECULAR BIOLOGY 5 

JOURNAL OF PHARMACEUTICAL 
SCIENCES 

JOURNAL OF PHARMACY AND 5 3 
PHARMACOLOGY 

MYCOPATHOLOGIA 5 

NEW ENGLAND JOURNAL 5 
OF MEDICINE 

PONTIFICIAE ACAOEMIAE 5 
SCIENTIARUM SCRlPTA VARIB, 
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JOURNAL 
PUBLi - 
CAT i ON 
TOTAL 

REVISTA INSTITUTO MEDICA 5 
TROPICAL (SA0 PAULO) 

WALXERANA, TRANSACTIONS OF 5 
THE POETS SOCIETY 

ZEITSCHRIFT FUR ANGEUANDTE 5 
ENTOMOLOGIE 

BIOCHEMICAL JOURNAL 4 

BOLETIN IMFORMATIVO DEL 4 
CENETROP 

BULLETIN OF THE HIGH INSTITUTE 4 
OF PUBLIC HEALTH (ALEXAEIDRIA) 

CANADIAN JWRNAL OF 
MICROBIOLOGY 

DRUG METABOLISM AND 4 
DISPOSITION 

ENVIRONMENTAL ENTOMOLOGY 4 

ETHIOPLAN MEDICAL JOURNAL 4 

HEREDITAS 4 

HETEROCYCLES 4 

JOURNAL OF CELL SCIENCE C 

JOURNAL OF COMMUNlCABLE 4. 
DISEASES 

JOURNAL OF ECONOMIC ENTOMOLOGY 4 

JOURNAL OF PHARMACOLOGY AND 4 
EXPERIMENTAL THERAPEUTICS 

ANALYSlS OF JOURNALS 
~ . ~ - - - - - - - - - ~ ~ ~ ~ ~ ~ ~ ~  
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P R O J E C T S  X Y  C O M P O N E N T  
PROJEC 

MAL SCH FIL TRY CHA LE1 LEP 910 'IEC EPD SER DIR IST TRN TOTAL 

JOURNAL OF SCIENCE SOCIETY OF 4 
THAILAND 
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JOURNAL 
PUBLi - 
CAT I ON 

LiFE SCIENCES l, 

MOLECULAR AND CELLULAR BIOLOGY 4 

PAPUA NEW GUINEA MEDICAL 4 
JOURNAL 

PARASITOLOGY TODAY 4 

PHARMACEUTICAL RESEARCH 4 

PHILOSOPHICAL TRANSACTIONS OF 4 
THE ROYAL SOCIETY OF LONDON 

REVIEUS OF INFECTIWS DISEASES 

REVISTA MEDICA DE MOCAMBIQUE 4 

TROPICAL AND GEOGRAPHICAL 
MEDICINE 

ACTA LEIDENSIA 3 

ACTA MEDICA PHILIPPiNA 3 

ACTA PHARMACOLOGICA Ei 
TOXICOLOGICA 

AKTUALNIl VOPROSi LEPROLOGII 3 

AMERICAN JWRNAL OF PATHOLOGY 3 

APPLIED MICROBIOLOGY AND 3 
BIOTECHfiOLOGY 

BIOCHEMICAL SOCIETY 
TRAUSACTIONS 

BOLETIM DE LA OFICINA 3 
SANITARIA PANANERICANA 

CANADIAN JWRNAL OF GENEiiCS 3 
AND CYiOLOGY 

P X C J E C 1 S  B Y  C O M P O N E N T  
PROJEC 

MAL SCH FIL TRY CHA LE1 LE? 510 VEC EPD SER DIR IST TRN TOTAL 
.......................................................................................... 
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