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. SUMMARY AND MAJOR CONCLUS LONS

The eighth meccing of the Scicentific and Technical Advisory Commlttes
{8TAC-B) of the UNDP/WORLD BANK/WHO Special Programme for Research and Training
in Tropical Diseases (TDR) took place in Geneva from 15-20 Mareh 1986, STAC
received anmd commented on the Director's report of actilvities during the past
yesr and carried out in=depth reviews of the activities of the Scientific
Working Groups (5WGs) on African Trypanosomiases, Chagas' Disease and the
Lelatmaniases, STAC reviewed the role of desizgnated funds in expediting
progress and considered Che impact of anticipated budgetary constraints on
future Programme activities. 3TAC alse made recommendatieons to improve the
effectiveness of its in-—depth review processes and (o reduce their cost.

STAC commended the progress achieved during the past year; the Committee
sspecially noted the ceatral position now occupied by TDR in coordinating
research on malaria vaccine development, the success of the drug ivermectin in
the trestment of onchocevciasis, snd the pioneering role of TDR in the appli=-
cation of the new tools of molecular biology., A striking recent example has
been the cloning and expression of the entire zenome of Mycobacterium lepras.

2. RECOMMENDATIONS
STAC made the following recommendations:

P African Trypanosomiases

In view of current f[inzncial constraints, S5TAC recommended that a limited
numbar of Filrst-level priorities should be selected by the Steering Committeés
fur the Programme Lo concentrate on, while at the same time supporting other
priovities at reduced levels.

Basic research to identify new diapgnostic methods for sleeping sickness,
techniques lor trypanosome identification, new drug targets and new therapeutic
lead compounds should continue.

Congerned by a decrease of one-third in expendable funds between the
1BB0-81 and the current biennis, S5TAC noted that further development of
promising leads in chemotherapy will require additional funds.

Continued high priority should be given to the support of the Daloa
Centre for pre-clinical and clinical trials on existing and newly discovered
compounds. A second clinical centre in East Afriea is urgently required.

The deovelopment and application of improved simple diagnostic tests,
including tests for antigen detection, should be continued with emphasis on
Trypancsoma brucei rhodesiense.

Research on pathogenesis should focus on the immunopatholegy of human
slecping sickness to improve management of patients with CNS involvement ‘and
monitering of chemotherapy. Studies should be conducted on natural and
acyuired resistavce in human trypanosomiases.

lntegrated epidemiological studies should be continued for T.b. gambiense

and expanded for T.b. rhodesiense as funds are available. They should include
clurillcation of both the taxonomic status of the T. brugel species and the
role of reserveirs.

Large-scale evaluation of trapping to control tsetse flies should be
cant inued.
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2.2 Chagas' Disease

Inseclicidal paints and the fumigant cartridge, the new tools of vector
contrel, should be evaluated im twe or three other areas on a large scale. At
the same time negotilacions with potential manufgcturers should be started.

The development of a trypancvcidal compound to replace crystal violet for
disinfecting blood intended for transfusicn in endemic areas should be pursued.

Of prime impertance sre analytical epidemiological studlies to disclose
factors responsible for geographical variations of Chagas' disease,

The following studies should be continued with maximal effort;

- basic bilochemistry of the parasite in order to seek targets Cor
chemotherapeutic attack;

- molecular bielogy of the parasite to identify mechanisms for antigen
eXpression;

- ldentification of protective antigens;

- use of DNA probes and monoclonal antibodies for direct detection of
clreylating parasites;

- studies of immune mechanisms of chronic lesions;

- the detection of antigens in urine for diagnostic purposes.

Immuncpathology remains a difficult ares, in which a scientific strategy
has not yet been established. The proposal of the SWG Steering Committee (SC)
to hoid a meeting discussing all aspects of the chronic development of the
disease and appropriate experimental approaches to study cellular immunity was

therefore warmly welcomed.

2.3 The Leishmaniases

2.3.1 Epidemialogy

In anticipation of future vacelnation studies, baseline epidemiclogical
studies should be develeped in candidate trial areas as soon as possible.

Contact should be maintained and scientific exchange encouraged with the
SWG on the Biolegiecal Control of Vectors (BCV), particularly in connecktion
with new findings in veateor biolegy.

Projects oriented towards control (of reservoirs and vectors) should be
encouraged in aress where the epidemiclogy is sufficiently well known,

The number of human behavioural (socizl and economic) studies should be
ipcreaged in relatieon o the cause and impact of disease in differeat

communities, in collaboration with the SWG on Social and Economic Research
(8ER).

2.3.2 Immunology and biochemistry

A vaccine trial against 0ld World cutanecus leishmaniasis should be
initiated as rapidly as possible along the lines indicated in a recent SWG
report,  BTAC considered that safety criteria could be adequately met, that
the potential beneflits were great aad that the risks were slight.
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In this connection, STAC welcomed the scrutiny that any vaccine plan will
necessarily receive from the WHQ im-house Secreotariat Committee on Research
Involving Human Subjects (SCRTHS), and recommended that the Scientific Advisery
Group of Experts (SAGE) also be consulted. 1In addition, the clese exchange of
information should be maintained with other vaccine trials under way in TDR,
ugtably in leprosy, and elsewhere in WHO.

In this connection also, S5TAC recommended information be exchanged and
collaboration fostered with industry and/or other bodies with experience in
vaceine development.

The application to man of the understanding of basic immunology acquired
in dnimal studies has long been an aim of the Programme, STAC endorsed this
aim and reccommended that in the future greater emphasis be placed on elucl-
dation of human immunological responses to the leishmaniases, particularly in
relation to leishmanizationm.

Efforts to treat cutaneous lesions by means of local dmmunotherapy, such
as those already under way outside TDR with iInterferon—containing olntment,
should be kept under review. Future vaccine trials, as mentioned above, would
provide an opportunity for exploring local treatment by means of immuno-
therapeutic or chemotherapeutic agents.

2.3.3 Chemotherapy
Major etforts should be made in the following areas:

- an evaluation of the use of purine analegues with or without the
addition of transport~blocking compounds as new chemotherapeutic
agents against the leishmaniases;

- the possibility of developing other {oral) compounds with selective
antileishmanial activity.

Efforts to elucidate the biochemistry and physiology of Leishmania, both
intracellular and extracellular, should be continued.

Conslderation should be given to developing new facilitlies and new
screening methods, iIngluding tissue culture, for identifying potentlal
antileighmanial compounds. '

Efforts should be made to identify the structures of those drugs which
gn animal screening were found to have antileishmanial activity equal to or
greater than the reference compound {glucantime) and to further develop them.

2.3.4 General

STAC noted the important diagnostic potential of tests on urine, and
recomnended that their development be pursued, as apprepriate, for all six
groups of diseases.

3. OPENING OF THE MEETINGC

The elghth meeting of the Scientific and Technical Advisory Committee of
the UNDP/WORLD BANK/WHO Special Programme for Research and Training in Tropical
Discases (TDR) was convened at WHO Headquarters in Gemeva from 18=20 March
t986. In opening the meeting, Mr W.W. Furth, Assistant Director-General of
WHO, pointed out that this is a time of change for TDR, with the imminent
departure of the current Director and the appointment of his successor. He
pald special tribute to Dr A.0O. Lucas, the distinguished current Director, wheo
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more than anyone has been responsible for building up TDR to its position as a
Programme of high reputation internationally. The incoming Directer,
Dr Tere Godal, has been associated with TDR from its inception, and has been
untiring in support for it.

Mr Furth noted that the enviromment of change in TDR applies also to its
accomplishments. Many important new products for disease control == vaccines,
drugs and diagnostic tests ~- are now becoming available for ascessment and
use in the field. TDR's role in cgoordimation of research aectivities is
becoming increasingly jimportant.

In some areas, such as the development of leprosy vaccines or research
on the chemotherapy of African trypanosomiases, TDR-supported research
dominates the world picture. In others, such as the development of malarias
vaccines, TDR is a partner, relatively small in terms of Financial input,
within an extensive resesrch programme which is heavily funded by several
other agencies. TDR's cellaborarive vrelationships with industry have
contributed in very significant ways to the development of new drugs, vaccines,
diagnostic tests and vector control agents.

4, DIRECTOR'S REPORT
4,1 Iutroduction

As in previous years the Director of TDR pointed out substantial PTOSress
in the development of drugs, vaccines and diagnostic methods concerning all
target diseaszes of the Special Programme: malaria, schistosomiasis, filaria-
sig, African and Americam trypanosomiases, the leishmaniases and leprosy,
Bxeiting advances also are being made in the control of veetors involved in
the transmission of malaria, onchocerciasis, African trypanosomiases and
Chagas' disease. TDR's catalytic and coordinating role in the development of
malaria vaccines based on the application of recombinant DNA technology and
synthetic peptides was outlined. The success of TDR's efforts is closaely
linked to constructive ¢ooperation with the pharmaceutical industry, and the
Director reported on the establishment of several new jeint ventures, TDR's
sclentific results and goal-oriented projects have genevated new opportunities’
for the control of all of the diseases included within its scope.

IDE has continued to strengthen research capabllity in developing
countries in the tropies through training aasd direct iuwstitutional support.

Scientists from these countries continmue to play a major role in the activities
of the Special Programme.

4.2 Scientific Progress, 1984-85

Development of malaria vaccines based on antigens from sporozoites,
agsexual bleood stages and sexual stages is progressing. Phase 1 clinical
trials of two anti-Plasmodium Zfaleciparum sporozoite vaccines based on the
repetitive sequence «f the major surface protein of this species will commence
in the United States this year. One vaceine is based on a synthetic peptide,
the other includes the same peptide produced from the cloned gene in
Eschevichia ¢oli. Guidelines for field trials are being worked out by staff
of TDR and the Malaria Action Programme of WHO, and will be published.

There are reasonable grounds for hope cthat the Spiérozoite  vaccine
against P. faleiparum will be usable worldwide, since evaluatrion of the gene
Structure and primary structure of the peptide on whigh the vaceine is bascd
reveals high conservation in 18 different falciparum strains,

The gene encoding the immunodomjinant epitope of the circumsporozoire
protein of P. vivax has been cloned and the amino acid sequence of the
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repelbitive unlt detlermined., This provides the basis for the anti-P. vivax
vaceine which is now being developed.

Spurosoile vaceines are primarily intended to block access of sporoczoites
Lo Lhe liver, However, recent evidence indicates that anti-sporozeoite anti-
bodies can alsoe lopede parasite development within liver cells.

Alternabive candidates for inclusion in vaceines are antigens found in
the asexual blood sbapges and the sexual stages of the paragites. Molecular
analysils of o wide array of antigens of the asexual bhlood stages is under way.
1t hag been shown that antibodies te the sexual stages, when ingested by a
mosquito fn a blood meal, can prevent further development of the parasite in
the veetar. A Larget antigen has been identified for P. falciparum and gene
cloning studies are in progress.

ChemolLherapy of malaria remains precarious because of the further spread
of chioroquine~resistance by P. falciparum. During the year, confirmed cases
of drug-resistant malaria were encountered in Cemeroon, indicating that the
prablem of drug resistance continues Lo intensify Im Africa., It is therefore
aratifying that meflogquine has been registered for use alone and in combinma-
Liong, However, vccasional severe adverse resctions bave been attributed to
the sulladoxine component of antimalarial drug combinations. These findings
further accentuate the need for new, safe and effective drugs. TIn the light
of these Findings, recommendations for malaria chemotherapy and chemopro-=
phylaxis are currently wunder review. Formulations for halofantrine,
artemnisinine derivatives and a naphthoquinone compound are being developed in
collaboration with the Walter Reed Army JInstitute of Rasearch and with
industry. Intensification of the search for new antimalarials has now led to
the identification of several major new families of promising compounds.

The development of DNA probes for the highly sensitive and specific
diagnosis of malaria is in an advanced stage. The Zavala test, a sensitive,
specific test using =z monoclonal antibody for detecting sporozoites in
mosquitos, is being evaluated in the field. Early results are encouraging,
and, if successful, this test will provide a new tool for the identification
of mosquito vector species.

TDR collaborates closely with the Onchocerciasis Chemotherapy FProject
{(OCT) of the Onchocerciasis Control Programme in West Africa (OCP). lvermectin
is being developed in eollaboration with a major pharmaceutical company as a
safe, long-acting microfilaricide for the treatment of onchocerciasis. Its
registration for human use is expected in about a year. Two other compounds
(OGP 6140 and 20376), which ki1l adult worms in experimental models, are being
evaluated in man. Promising additional compounds from two multidisciplinary
industrial groups assoclated with academia and funded by the OCT are o be
screencd in cattle,

Important contributions to the ¢ontrol of Chagas' dissase Include the
completion of epidemiological studies which form the basis for Cﬂnﬂrﬂl
programmes in several endemic areas and the successful development of two
vector control devices for use in houses: Ffumlgant cartridges and paints which
slowly release insecticlde over a period of two years., Field testing eof both
these technologies is in progress. Immuncdiagnosis of T, cruzi infectlons has
been ifmproved by standacdization of tests and the establishment of a continen-
1al network of test centres. Promising new serologlcal tests are being
evaluated.

There is increasing evidence that the different forms of leishmanial
infections c¢omstitute a major public health hazard. A wide variety of
Leishmania species are responsible, and isoenzyme techniques, DNA probes and
monoclonal antiboadies are now heing used to identify them. Highly suscepbible
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animsls can be protected by wvaccination with non—-living, irradiated or
avirulent parasites, suggesting that it may be possible to produce an
effective wvaccine. The {mmunolegical processes involving protection or
exacerbation of disease are being iavestigared. Formulations and therapeutic
schedules of antimony drugs are being improved and new drugs are under
investigation,

In African trypanosomiases, a major new advance has been the successful
treatment of patients unresponsive to conventional therapy with DL=g=difluoro-
methylornithine (DFMO), Low-cogt tsetse contrel by trapping is Dbeing
evaluated at the village level.

With respect to leprosy, field trials of killed, armadillo—derived
M. leprae vaccine are continuing in Malawi and Venezuela. A similar trial is
Planned in India. A striking advance has been the cloning and expression of
the entire genome of M. leprae. This opens the way for the development of
second generation vaceines based on well-defined antigens produced by
recombinant DNA technology. A simple diagnostic test based on a specific
phenclic glycolipid of M. leprae has been developed and is now being evaluated.
It could be particularly useful in monitoring the progress of patients with
the lepromatous form of the disease.

Several strains of Bagillus ' sphaericus have been identiffed as
potentially impovtant biological larvicides, highly effective against culicine
mosquitos. The straim 2362, identiffed through TDR support, shows special
promigse. In a trial in the United Republic of Tanzania, one application of
B. sphaericus 2362 controlled the breeding of culicine larvae in pit latrines
for six to ten weeks, much longer than with conventional larvicides.

4.3 STAC Comments

STAC commended the Divector on progress achieved during the last vyear
and congratulated him on his conspicuous successes in cbtaining the cooperation
of increasing numbers of industrial companies with the Programme,

STAC noted with satisfaction that the catalytic role of TDRE in research
on malaria vacclues has now evolved into a central position in coordinating
the various efforts towards identifying caundidate vaccioe antigens. TDR plays
an important role in providing guidelines for vaccine evaluarion, including
field trials.

The successful treatment of onchocerciassis patients with ivermectinm is
to be regarded as a major achievement.

STAC commented on the pioneering role which TDR Plays in the wuse of
recembinant DNA technology and other tools of molecular bioclogy. A striking
example is the cloning and expression of the genone of M, leprae,

Other Components, not specifically mentioned in this brief summary, are
similarly making progress.

5. CHAIEMAN'S REPQRT

5.1 The Chairman of S8TAC reported on the Eighth Session of the Joint
Coordinacing Board [JCB(8)] held in Geneva on 26-27 June 1985, The Beard had
agcepted the report of STAC-7, approved its recommendations and commended STAC
for the quality of its report, JCB noted that the impact of TDR 1s being
increasingly recognized, as is its importance for the social and economic
development of tropical endemic countries.
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The Chairman reported that JCB(8) had discussed in some detail the use
of designated funds in expediting the work of the Programme. This matter was
taken up again by STAC-8, whose views on this issue are presented in section &
of this report,

2.2  The tasks of STAC~& included the following:

- receive and evaluate a report on progress made and problems encoun—
tered during the year;

- congsider in-depth reviews of the Programme's Components on African
trypanosomiases, Chagas' disease and the leishmaniases;

- consider and make recommendations regarding designated funding of
activities;

- consider the impact of the approved 1986~87 budget on the activities
of TDR.

6. SCIENTIFIC AND TECHNICAL REVIEW COMMITTEE {STRC) REVIEWS

6.1 African Trypanogomlases

The STRC examined in detail the work of the African Trypanosomiases
Scientific Working Group for the period 1981 to 1985 and made & number of
vigits to project sites. It noted with satisfaction that, as far as possible,
all recommendations of the previous Review Committee (1%8l) bhad bheen
implemented, The Committee was highly impressed by the results achieved and
their relevance to the needs of the endemic countries.

The Committee noted Lhat the human trypanosomiases constitute a serious
and growing threat to the heslth of some 50 million people. Experience has
shown that where medical surveillance is inadequate or lacking serious
epidemics can occur which are difficult to control. The nuamber of reported
¢ases has, indeed, doubled in the past few years. There is considerable
research belng conducted on the trypanosomiases of African livestock, but the
human disesse has specific problems In epidemiology, vector control, diagnosis
and therapy. The Special Programme hag been unique in stimulating and
supporting research and collaboration in this field. The STRC noted with much
concern that TDR funds available for research on African trypancsomiases had
decreased by 40% since 1981,

In the fieid of immunology and pathology, the Card Agglutination Test
for Trypanosomiasis (CATT) for the serological diagnosis of T.b. gamblense
infection is now commercially available and %s being introduced for general
use by 10 countries,

Autopsy material obtained at the ¢linical centre at Dalea in the Cdre
d'Ivoire is being used to evaluate the causes of encephalitis in patients
treated with melarsoprol. Reference banks for serum and CS8F of infected
patients and for trypancsome stocks have been set up.

Remarkable results have been achieved in chemotherapy and drug develop-
ment. The search for new drugs has led to the identification of several lead
compounds. The most significant finding has been cthe activity of DFMO Im
advanced human sleeping sickness. The drug is being developed in ecollaboration
with a8 pharmaceutical company and has been successfully used in 100 patients
with T.b. pambiense infection, {ncluding some with melarsoprol-resistant
infection. Other new compounds active in animal models are triacetylbenzene
tris(guanylhydrazone) (TBG), a nitroimidazole derivative (MK 436) and a new
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argenical. Some of these compounds showed synergism when used in combination
with suramin ir animal models. Additional funding will be required for
further development of these lead compounds,

Doses of melarsoprol conmsiderably lower than those used conventionally
in man were effective in curing encephalitis in vervet monkeys. This
observation is being followed up in human patients in the Céte d'Ivoire, in
combination with appropriate pharmacokinetic studies. The STRC emphasized the
significance of the work of the clinical centre in Daloa apd stressed the need
for a centre in Bast Africa for studies on I.b. rhodesiense Infection.

Longitudinal studies on the epidemiology of infection in man were carried
out in the C8te d'Ivoire and Zambia. Major gaps remain in knowledge concerning
the ecology of the vector, the nature and extent of animal reservoirs, and the
identification of trypanosomes which are pathogens to humans. Progress was
achieved on trypanosome characterization using iscenzyme electrophoresis,
immunclogical techniques and DNA hybridization. It is hoped that a "dot test™
for the characterization of parasite stralns can be developed. Traps for use
at the village level are being evaluated in several locations.

6.1.1 STAC comments

STAC noted with concern the reports of recenr ma jor outbreaks of
sleeping sickness in several countries, This sitvation demands increased
research efforts to develop further the leads found by the SWG, to enable
contrel programmesg to operate on & more secute basis, STAC noted the PIoEYess
made in jintroducing newly developed methods of diagnosis and control in health
services, including the publication by WHG of a manual on trypancsomiasis
control for health workers.

STAC noted with some concern that relatively few applications for
research project funding came from research workers in the endemic countries.

STAC comgratulated the SWG on progress made, approved the workplans,
(Annex 3) sccepted the STRC report and made the following recommendations.

6.1.27 Recommendations

In view of current financial constraints, STAC recommended that a limited
number of first-level priorities should be selected by the Steering Committees
for the Programme to concentrate on, while at the same time supporting the
other priorities at reduced levels.

Basi¢ research to identify new diagnostic methods for sleeping sickness,
techniques for frypanosome identification, new drug targets and new therapeutic
lead ¢ouwpounds should continue.

Concerned by a decrease of one-third in expendable funds between the
1980-83 and the c¢urrent biennia, STAC noted that further development of
promising leads in chemotherapy will require additional Funds.

Continued high priority should be given to the support of the Daloa
Centre for pre-clinical and clinical trials on exlsting and newly discovered
compounds. A second clinical centre is argently required in East Africa for
the study of T.b. rhodesiensge,

The development and application of improved simple diagnostic tests,
including tests for antigen detection, should be continued with emphasis on
I.b. rhodesiense.

Research on pathogenesis sheuld focus on the immunopathoelogy of hueman
sleeping sickness to jmprove the management of patients with CNS involvement
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and monitoring of chemotherapy. Studies should be conducted on natural and
acquired resistance in human trypanosomiases.

lntegrated epldemiological studies should be continued tor T.b. gambiense
and expanded for T.b, rhodesiense as funds are available. They should include
clarification of both the taxomomic status of the T. brucei species and the
role of reservoirs, B

Large-scale evaluation of trapping to control tsetse flies should be
continued, :

5.2  Chagas' Disease

The STRC examined in detail the work of the SWG on Chagas' Disease over
the period 1982-85 and visited a number of project sites. The STRC noted with
satisfaction that 73% of the research budget was expended iIn the endemic
countries themselves. The projects are being pursued with competence and
skill by ecathusiastic senior and junior investlgators together with their
students, TDR has played a catalytic role in establishing excellent collabo-
ration among laboratories, clinics and government control programmes in South
and Central America. The high scientific standard of the training, research
and ciinical investigations 1is attested by two Important publications: A
Laborstury Manual on Genes and Antigens of Parasites, (C.M. Morel, ed.),
Fundagao Oswalde Cruz, Rio de Janeirto, 1984, and the report of the Meetlng on
Standardization of Methods for Trypanosoma cruzi Classification, published in
the Revista da Sociedade Erasileira de Medicina Tropical, 18, Supplement,
1985 1Tn addition, the publication of a Bibliegraphy listing 2457 publications
on Chagas' disease over the peried 1968-84 has been jointly supported with the
Pan American lealth Organization and the US National Institutes of Health.
Close collaboration in all the work of the SWG is maintajined with the Fan
American Health Organization.

At present, the only practical measures of controlling the disease are
those aimed at interrupting the domestic and peridomestic vector—host cycles
by attacking triatomine bugs with insecticides. Two new approaches which
should confer greater efficacy on previously known and potentially new
{nsecticides have been assessed im the Programme: (1) a fumigant cartridge
(production cost of U3 $1) is being f£ield tested; (iiy slow-release of
malathion over a period of twe years is achieved by its incerporation into
polyvinyl acetate, which can be pezinted as transparent films on walls and
roofs. This procedure is being tested on 5000 houges. Comparative large-
scale studies in additional areas are requirved and pegotiations with potential
manufgclurers are to be initiated.

6.2.2 Chemntherapy

Ghemotherapy of Chagas' disease relies at preseat on nifurtimox (a nitro-
furan derivarive) and benzidazole (nitroimidazole) in =additien to crystal
violet, the latter heing used as a trypanocidal compound for diginfection of
blood intended for transfusioen, From 700 drugs already accepted for human
use, several compounds with trypanocidal activity im vitre have heen ident-—
ified. Some of these are neuroleptics, and minor modification of chemical
structures appears to eliminate their neuroleptic effect, while retalning
antitrypanocidal activiey. A short list of these has been prepared, and thesge
drugs are being further ¢valuated to determine whether they meet the necess=
arily stringent requirements for addition to blood for transfusion. Screening
for new compounds with curative potential 1= being carried out in a
collaborative effort between a pharmaceutical company, the Walter Reed Army
Institute of Research and the University of Georgla.
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6.2.3 Diagnosis

The development of a continental network comprising 14 laboratories in
11 countries for the standardization and improvement of the quality of Chagas'
diggase serodiagnosis is proceeding. The network represents a major training
effort and has made an invaluable contribution in epidemiological survevs, It
has been discovered that enzyme-mediated immunoassays can be carvried out om
inexpensive polyester=-¢oated textile discs, Prepared discs can be stored dry
at room temperature for 18 months.

Two antigens have been studied for their suitability in standard immuno-
enzymatic reference tests. The 25 Q00 My glycoprotein fragment originating
- from a 60 000 MW T. cruzi surface protein sheows excellent specificity but in
some cages sensitivity is low, Monoclonal antibodies against T. cruzl antigens
have been successfully used to identify parasite antigens in the urine of
Chagasic patients after concentration of the urine on nitrocellulose beads.
Three synthetic DNA probes are being tested for detection of trypanosome DNA in
the blood of Chagasic patients. These probes are expected to provide a highly
sensitive parasite detection device,

6.2.4 Eeidemiologz

Country-wide surveys of the prevalence of the disease and of vectorsg
have been made in Ecuador, Honduras, Paraguay and Uruguay, while longitudinal
studies have been initiated in Bolivia, Chile, Colombia and Papama. The
findings arc being used for the design and laoprovement of control Programmes.
The stage iz now sat for analytical in-depth studies of areas which differ in
prevalence, wmorbidity aad ecological patterms. Attention is being given to
the need for better standards for objective interpretation of electrocardio—
Erams. :

6.2.5 Biochemistry and molecular and cell biclogy

The changes occurring in the protein composition of the parasite surface
coat during the conversion of trypomastigotes to epimastigotes in the insect
and during differentiation of the epimastigote inte the metacyclie trypo-
mastigote -— the infectious form for the vertebrate host —— have been worked
out, ¢DNA sequencing for deduction of tha primary structure of the wmajor
protein species involved in these parasite coat changes is in progress, The
parasite coat changes which occur in the triatomine bugs c¢can be duplicated in
° cultures of epimasrigetes, and conversion to metacyclic trypomastigotes has

been achieved on a culture medjum fortified with proline, Tomune wmodulators
with which the parasite evades the human humoral immunslogical system as well
2 the human defence systems for intracellularly located parasites have been
tdentified,

Biochemical characterization of strain specificity 1s being utilized to
determine if T. cruzi strains isolated from Chagasic patients with differing
syndromes of disease ave lines with different genotypes and if multiplication
of several genotypes in the same ingsect affects the composition of the parasite
pepulation. More basic knowledge is required of 7. cruzi genetics and chromo=
some sequence transpositions.

. Upon infeetionm of a human subject, the trypomastigotes invade cells,
including macrophages and muscle cells, by endocytosis, It has been found that
removal of certain proteins, inhibition of theiy glycolysation or appliecation
of rabbit polyclonal as well as monoclonal antibodies can inkibit cellular
invasion, To what extent antigenic components identified in these studies can
be used as vaccine components and whether a vaceine would be relevant to the
control of Chagas' disease are heing carefully scrutinized.
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6.2.6 Immunology and immunecpathology

It is of great importance to determine the extent to which humoral and
cellular immune responses patticipate in the protective and pathological
phermomena observed in the chronie phase of the disease, The STRC and the SWG
are in agreement that current projects do not form a eohegive integrated plan.

Tn the acute phase of the disease, protective and nonprotective anti-
bodies are produced. The former mediate activation of the alternate complenent
pathway leading to lysis of trypomastigotes and enhanced cytotoxicity or
phagocytosis. They remain in the human bedy during the chromie stage of the
disease. The first encouraging results on immunoprotection with fractions of
T. cruzi epimastigetes have been reported in mice. In this animal, heart
lesions can be produced by injection of antigenic fractions of the parasite.

6,2.7 STAC comments

STAC commended the SWG for its excellent progress, approved the workplans
(Annex 3) and accepted the STRC report.

£.2.8 Recommendations

Insecticidal paints and the fumigant cartridge, the new tools of vector
control, should be evaluated in two or three other areas on a large scale. At
the same time negotiations with potential manufacturers should be started.

The development of a& trypanocidal compound to replace crystal vielet for
disinfecting blood intended for transfusion in endemic areas should be pursued,

Of prime importance are analytical epidemiological studies to discloge
Factors responsible for geographical variarions of Chapgas' disease.

The following studies should be continued with maximal effort:

- basic biochemistry of rthe parasite in the search for targets for
chemotherapeutic attaeclk;

- molecular biolegy of the parasite to identify mechanisms for
antigen expressieon;

- identification of protective antigens;

- use of DNA probes and monoclonal antibodies for direct detection of
clreulating parasites;

- studies of immune mechanisms of chronic lesions;

- the detection of antigens in urine for diagnestic purposes.

Immunopathology remains a difficult area, in which a scientific strategy
has nol yet been established. The SC proposal to held 2 mesting discussing
ail aspects of the chronic development of the disease and appropriate
experimental approaches to study cellular 1mmunity was therefore warmly

welcomed,

6.3 The Leishmaniases

The STRGC reviewed the scientifiec progress of the SWG on  the
Leishmaniases over the petiod 1981-83. It noted with satisfactlon that good
progress had bheen made in the three subcomponents of epidemiology, immunclogy
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and biochemistyy, and chemotherspy, and in particular that new procedures and
products have heen developed to the point whers they are now ready to enter
field trials, It drew atteation to the following points.

Field studies carried out by the Programme have played a major part in
identifying disease vectors and reservoirs in Bolivia, China, Greece,
Israel and Peru, and 5andfly breeding sites in Sardinia.

New metheds of parasite species and strain identification based on mono-
clonal antibedies and DNA probes are beginning to have a significant
impact on field studies.

Sufficient progress has been made in studies of human resistance to the
diseases, and of immynization In man and animals, to justify small-scale
vaccine trials.

While the immunological mechanisms responsible for host resistance
remain incompletely understood, good progress has been wmade in sorting
out the antigens and lymphocyte subsets involved.

Regimens of pentavalent antimonial treatment have been improved, and the
newer purine analogues, in particular allopurinel riboside, have so far
fared well in in vitro tests, animal tests and small-scale trials in man,

Topical treatmept, either with immune modulators (Y=interferon) ov drugs,
now locks promising,

6.3.1 STAC comments

STAC expressed concern that reported outbreaks of visceral leishmaniasis
have increased iIn number throughout the New and 0Old World, and that the
epidemic in parts of South-Bast Asia, possibly assoclated with reduction in

malaria coutrol, continues and is spreading.

STAC commended the progress made by the SWG, approved the workplans
(Annex 3), accepted the $TRC report and made the following recommendations.

6.3.2 Recommendations

6.3.2,1 Epidemicology

In anticipation of future vacecination studies, baseline epidemiological
studlies should be developed in candidate trial areas as soon as possible,

Contact should be maintained and scientific exchange encouraged with the
SWG on the Biological Control of Vectors (BCV), particularly 1in econnectien
with new findings in vector biology.

Projects oriented towards control (of reserveirs and vectoers) should be
encouraged in areas where the epidemiology is sufficiently well known.

The number of human behavioural (social and economic) studies should be
increased in relation to the cause and impact of digease in different
communities, in collaboration with the SWG on Social and ' Economic¢ Research
(5ER).

6.3.2.2 Immunciogy and biochemistey

A vaccine trial against O0ld World cutaneous leishmaniasis should be
initiated as rapidly as possible along the lines indicated in a recent SWG
report. STAC considered that safety criterla could be adequately met, that
the potential benefits were great and that the risks were slight.
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In this connectioa, STAC welcomed the scrutiny that any vacceine plan
will necessarjly receive from the WHO In-house Secretariat Committee on
Research Invelving Human Subjects (S5CRIHS), and recommended that the Scientific
Advisory Group of Experts (5AGE) alse be consulted. In addition, the close
exchange of information should be maintained with other vaccine trials under
way in TDR, notably in leprosy, and elsewhere in WHO.

In this conpection also, STAC recommended that Information bhe exchanged
and collaboration fostered with indestry and/et other bodies with experience
in vaceine developmant.

The application to man of the understanding of basic immunolegy acquired
in animal studies has long been an aim of the Programme. STAC endorsed this
aim and recommended that Ln the future greater emphasis be placed on elucida-
rion of human immunological responses toe the lelshmaniases, particularly in
relation to lelshmanization.

Efforfs ro treat cutaneous lesions by means of local immunotherapy, such
as those already under way outside TDR with interferon—ceontaining ointment,
should be kept under review. Future vaccine trials, as mentioned ahove, would
provide an opportunity for exploring local treatment by means of immuno-
therapeutic or chemotherapsutic agents.‘

6.3.2.3 Chemotherapy
Major efforts should be made in the following areas:

- an evaluation of the use of purine analogues with or without the
addition of transport-blocking compounds as new chemotherapeutic
agents against the leishmaniases;

- the possibility of developing other (oral) compounds with selective
antileishmanial activity.

Efforts to elucidate the biochemistry and physiology of Leishmania, both
intracellular apd extracellular should be continued.

Consideration should be given to developing new facilities and new
screening methods, including tissue culture, for identifying potential
antileishmanial compounds.

Efforts should be made te identify the structures of those druge which
on animal screening were found to have antileishmanial activity equal to or
greater than the reference compound {(glucantime) and to further develop them.

6.3.2.4 Gangral

STAC noted the important diagnostic potential of tests on urine, and
recommended that their development be pursued, as appropriate, for all six
groups of diseases. '

7. ONCHOCERCIASIS CHEMOTHERAFY FROJECT

STAC welcomed progress in the development of new compounds for the
chemotherapy of onchocerciasis, a2s indicated in the Director's Report. STAC
authorized its Chairman to review the forthcoming s¢lentific report of the OCT
to the Expert Advisory Committee of the Onchocerciasls Control Programme. A
formal review of OCT will be undertaken in 1987,
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8. DESIGNATED FUNDS

8.1 STAC noted that on two previous occasions it had commented on the place
of designated funds in expediting progress in high prierity areas, It
reiterated the view presented by STAC-7, that designated funds should be
accepted, subject to the following condiriong;

= the seientific balance of the Programme must not be disturbed;

- the role of STAC in providing independent, objective advice to the
JCB must not be compromised;

- designated funds should be devoted to areas 1dentified by STAC as
ready for effective expansion.

8.2 Previous STAC meetings had designated four areas as candidates for the
receipt of designated funds, viz: immunclogy of malaria, leprosy vacecines,
field trials of biological control agents and training. STAC confirmed that
these remain high priority for this purpose and added clinical trials on new
drugs for the treatment and control of African trypanosomiases to the list.

9. PROGRAMME BUDGET

9.1 STAC noted that JCB(8) thad approved a budget for 1986-87 of
US $55 745 000 for the Special Programme. Of thic amount, US $36 398 000 and
US $13 271 0Q0 had been allocated for Research and Development and Research
Capability Strengthening respectively.

It appeared that contributions recaived during the biennium probably
would be somewhat less than the total budget lavels approved. Prudent
expenditure of funds was therefore of particular importance, 3TAC commended
the Director for his careful wmonitoring and control of the financial situation,
It acted that the three Research and Development Components examined in detail
(African trypanosomiases, Chagas' disease and the leishmaniases) are all at
bare wminimum levels of financial support. Further reductioms in funding
provided fer their support below levels approved by JCB c¢ould reduce the
research programmes to below critical mass levels and seriously jeopardize the
continued viability of the research efforts. This is perhaps particularly so
for the leishmaniases, but in the field of human African trypanosomiases also,
where TDR is far and away the major funding source for research on a world-wide

. basls, further reductions in funding would prevent the Programme from taking
advantage of promising new leads for dicease control. In the light of these
concerns, STAC asked the Director to ease the finaneial constraints on thase
three Components so far as he is able to do so within tha framework of the
approved budget and establicshed research priorities,

9.2 In an era of fipancial constraint, wise advice from STAC to JCB on
sclentific and technical priorities for TDR is of particular importance. To
assist it in carrying out this respomsibility, STAC asked the Director, in
consultation with his successor, to consider those areas of Research and
Development and Research Capability Strengthening where TDR makes, or could
make, a unique contribution. This information should he presented in the form
of a paper to STAC-9.

10, STRC PROCEDURES

STAC  reviewed current procedures and recommended the following
modifications to reduce costs and increase effectiveness:
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- Appoint STRC Chalrmen two years In advance of the S8TAC in-depth
review meeting. During the following six monthg the Chairman, in
collaboration with the secretariat, establishes a plan for all S5TRC
activities including site wvisits. This plan and its budget are
then approved by Chairman, STAC.

- Establish a budget ceiling of US $30 000 (1986) for the operation
of any one STRC, other than malaria (US $35 000). Exceptional
increments over these figures would require approval of Chairman,
STAC,

1L, COMMITTEE ASSIGNMENTS FOR STAC MEMBERS

In preparation for STAC=9, to be held in 1987, STAC designated members
to review the activities and progress made by SWGs other than those subject to
in-depth review at that time. These include Malaria, Schistosomlasis,
Fliariasis and OCT, African Trypanosomiases, Chagas' Disease, Leishmaniases,
the Immunolopy and Chemotherapy of Leprosy, Biclogical Contral of Vectors,
Epidemiology and Social and Economic Research. The list of STAC members
assigned to the various review groups is appended as Annex &.
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ANNEX 1

SCIENTIFIC AND TECHNICAL ADVISORY COMMITTEE MEMBERS

BRUCE~TAGOE, Professor Alexander A., Prince Salman Bin Abdulaziz Hospital,
Riyad, Saudi Arabia

BUTINER, Professor D.W., Scientific Director, Department of Helminthology,
Bernhard—Nocht-Institute for Maritime and Tropical Medicine, Hamburg,
Federal Republic of Germany

D'ALESSANDRQ, Frofessor A., Professor, Department of Tropical Medicine, Tulane
Medical Center, New Orleans, Louisiana, USA

* DAVIES, Professor A. Michael, Director, School of Publie Health and Communi ¢y
Medicine, Faculty of Medicine of Hebrew University and Hadassah,
Jerusalem, Israel

DIGCELMANN, Dr Heidi, Head of Department of Molegular Biology, Swiss Institute
for Experimental Cancer Research, Epalinges, Switzerland

DIERASSI, Professor C., Professor of Chemistry, Stanford University, Stanford,
CA, USA

DUARTE DE ARAUJO, Professor Jos&, Minigtério da Ciéneia e Tecnologia (MCT),
Brasilia, Bragil

EL HASSAN, Professor A.M,, Department of Medicine, Colleges of Medicine and
Medical Sciences, King Faisal University, Dammam, Saudi Arabia

**% MASON, Dr James 0., Agsistant Surgeon General, Director, Centers for Disease
Control, Department of Health and Human Services, Atlanta, GA, USA

MITCHISON, Professor N.A., Head, Department of Zoology, University College
London, London, UK

MORRISON, Professor A,B., Chairman, Department of Food Science, University
of Guelph, Guelph, Ontario, Canada { CHAIRMAN)

MOUCHET, Dr J., Inspecteur géngral homoraire, Office de la Recherche
Scientifique et Technique d'Out?e*Mer (ORSTOM), Paris, France

NAKANE, Professor Chie, Professor of Social Anthropology, The Institute of
Oriental Culture, University of Tokyo, Tokyo, Japan

NOSSAL, Professor Sir Custav J.V., Divector, The Walter and Eliza Hall
Institute of Medical Research, Royal Melbourne Hospital, Melbourne,
Victoria, Australia .

RAMALINGASWAMI, Professor V., Director-General, Indian Council of Madical
Resgarch, New Delhi, India

* Unable to attenad
*%  Attended only for 20 March
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* SUKADJT, Professor Ranuwihardjo, Director—General of Higher Education,
Ministry of Education and Culture, Jakarta, Indonasia (co-opted)

* SUPRONOV, Professor F.F,, Director, Martsinovsky Institute of Medical
Parasitology and Tropical Medicine, Moscow, USSR

VARNAL, Professor F., Head, Chair of Tropical Medicine, Post—Graduate Medical
School, and Director-General, Laszlo Hospital for Infectious and
Tropical Diseases, Budapest, Hungary (co-opted)

VON WETTSTEIN, Professor [.H., Professor of Physlology and Head, Department of
Physlology, Carlsberg Laboratory, Copenhagen, Denmark (RAFFORTEUR)

* ilnable to attend
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ANNEX 2

SCIENTIFIC WORKING GROUP REFRESENTATIVES
(FOR SCIENTIFIC AND TECHNICAL REVIEW COMMITTEE DISCUSSIONS)
FOR AFRICAN TRYPANOSOMIASES, CHAGAS' DISEASE AND THE LEISHMANIASES

African Trypanosomiases

FREZIL, Dr J.-L., Mission de 1'0ffice de la Recherche Scientifigque et
Technique d'Outre-Mer (ORSTOM), Brazzaville, Congo [Epidemiology of
Afpican Trypanosomiases (EPIAF)]

MURRAY, Dr M., Glasgow University Veterinary School, Glasgow, UK [(Immunology
and Pathology of African Trypanosomiases (IMMAF)]

NJOGU, Dr A.R., Kenya Trypanosomiasis Research Instituce, Eikuyu, Kenya
[Chemotherapy of African Trypanosomiases (CHEMAF)]

Chagas' Disease

MOREL, Dr C.M,, Director, Institute Oswaldo Cruz, Rioc de Janeiro, Brazil
[Chemotherapy and Parasitology and Immunology and Immunopathology of
Chagas' Disease (CHEMCHA/IMMCHA)]

30Us4, Dr Q.E,, Gorgas Memorial Laboratory, Panama, Panama [Epidemiclogy and
Vector Biology and Control of Chagas' Disease (EPICHA)]

The Leishmaniaszes

ASHFORD, Dr R.W., Department of Parasitology, Liverpool School of Tropical
Medicine, Liverpool, UK [Epidemiclogy, Parasitology and Vector Biology
and Control of the Leishmaniases {EPILEISH)]

MARR, Professor J. Joseph, Director, Division of Infectious Diseases,
Department of Medicine, University of Colorade Health Sciences Center,
Denver, €O, USA [Chemotherapy of the Leishmaniases (CHEMLEISH)]

MAUEL, Dr J., WHO Immunology Resaearch snd Training Centre, Institute of
Biochemisrry, University of Lausanne, Epalinges, Switzerland [Immunology
and Biochemistry of the Leishmaniases (IMMLETISH) ]
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ANNEX 4

REVIEWERS OF ACTIVITIES OF SCIENTIFIC WORKING GROUPS
DURING THE COURSE OF THE MEETING OF STAC-9 (1i%87)

Malaria (MAL)

Schistosomiasis (SCH)

Filariasis (FIL) and Oncho-
cerciasis Chemotherapy Project

African Trypancsomiases (TRY)

Chagas' Disease (CHA)

The Leishmaniases (LEISH)

Leprosy {IMMLEP and THELEF)

Biological Contral of

Vectors (BCV)

Epidemiology (EPD)

Social and Economic
Research (SER)

Professor J. Duarte de Araujo

Dr J.0. Mason

Professor 5ir Gustav J.V. Nossal
Professor F.F. Supronov

Professor A,A, Rruce-Tagoe
Professor N.A, Mitchison

Dr Heidi Diggelmann
Professor Chie Nakane
Professor D. Von Wergstein

Professor A,A. Bruce-Tagoe
Dr Heidi Diggelmann

Dy Heidi Diggelmann
Professor N,A, Mitchison

Professor A.A. Bruce-Tapoe
Professor N.A. Mitchison
Professor F.F, Supronov

Professor A.A. Bruce-Tagoe
Professor Chie Nakane
Frofessor Sir Gustav J,V, Nossal

Dr Heidi Diggelmann
Frofessor Chie Nakane
Professor Sir Gustav J.V. Nossal

Professor J. Duarte de Araujo
Dr J.0. Mason
Professor D. Von Wettstein

Professor N.A. Mitchison
Professor Chie Nakane
Professor D, Von Wettstein
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UNDP/WORLD BANK/WHO SFECIAL PROGRAMME FOR
RESEARCH AND TRAINING IN TROPICAL DISEASES (TDR)

INTRODUCTION TO THE REPORT OF THE EIGHTH MEETING
QF THE SCILENTIFIC AND TECHNICAL ADVISORY COMMITTEE (STAC-8)

‘ A. B. Morrison
University of Guelph
Guelph, Ontario, Canada
(STAC Chairman)}

Once again it is a great plessure for me to introduce the report of the
Selenrific and Technical Advigory Committee, which met in Geneva in mid-March
of this year. STAC's major task this vear related to a consideration of
in—depth reviews of the activities of the Scientific Working Groups on the
African trypanosomiases, Chagas' disease and the leishmaniases. The Committee
4lso commented once more on the impact of budgetary constraints on the ability
of the Special Programme to meet jts objectivas.

TDR continues to be an extremely successful programme. In some areas,
such as the development of leprosy vaccines or new chemotherapy for African
trypanosomiasis, IDR-supported research dominates the world picture. 1In
others, such as the development of malaria vaccines, the Programme is not by
any means the major finmancial donor., WNevertheless, it continues to play a
crucially important ceoordinating role in these areas - a role which i aided
by constructive and muteally respectful relationships with the pharmaceutical
indugrry., The outstanding success of the drug ivermectin in the treatment of
onchocerciasis in West Africa is a vivid example of how rapidly major advances
can be made through active collaboration between WHO and & major pharmaceutical
company, Exeiting advances also are occcurring in research leading to improved
contrel of the insect vectors responsible foxr malaria, onchocerciasis, Chagas'
digeagse and the African trypancsomlases. Substantial progress continues to be
made in the development of drugs, vaccines and diagnostic methods concerning
all six target diseases of the Special Programme.

TDR continues to have a heavy investment in the application to the six
target diseases of the new tools of molecular biolegy. Striking examples of
its success in this area include the cloning and expression of the entire
genome of M, leprae, and TDR's catalytic and coordinating role in the
development of malaria vaccines based on the applicstion of recombinant DNA
technology and synthetic peptides. TDR has algo enjoved unusual success in
more applied filelds, including the use of insecticidal paints to control the
triatomine vectors of Chagas' disease and simple traps for tsetrse flies.

STAC noted with deep concern the ¢ontinuved intensification of disease
control problems in endemic countries, Chemotherapy of malaria remalns in a
precarious gituation because of the further spread of chloroquine resistance
in Plasmodivm falciparum. Confirmed cases of drug-resistant malaria have now
been encountered in Camercon, Drug resistance 1s thus becoming more deeply
entrenched across Africa. Thankfully, mefloquine is now registered for use,
alone and in combinations, but disturbing reports have been received of severe

issue  of this doctument does not constitute Ce  document ne constitue pas une publication.
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adverse reaclions to the sulfadoxine component of certain antimalarial drug
combinations. The need for new safe and effective antimalarial drugs remains
high. Several major new families of promising compounds have been ildentified
and formulations of halofantrine, artemisinine deriveatives and a naphthoquinone
compound are being tested. In the absence of their availability for use in

the field, however, we remain in a very precarlous position vis—-i-vis the
effective chemotherapy of malaria.

Recent major outbreaks of African sleeping sickness in several countries
are of major concern, particularly im light of the severe limitations of
current chemotherapeutic agents from the point of view of both safety and
effectiveness, A significant new lead has appeared from TDE-sponsored
resgarch, The drux difluoromethylornithine (DFMO) has been successfully used
in 100 patients with advanced disease caused by T.h. gambiense, including some
with melarsoprol-resistant infection. 8Several other new compounds active in
animal tests have also been identified. Additional funding will be required
for further development of these lead compounds. Furthermore, there 1s an
urgent requirement for a clinical centre in East Africa where much needed work
on T.b, rhodesiense infection can be carried out.

This was not a budget year, but STAC nonetheless felt it necessary to
comment on certain of the finsucial aspects of the Programme. All three of
the R & [} (omponents examined in detail (African trypanosomlases, Chagas'
disease and leishmaniases) are at bare minimum levels needed for viability.
Many exciting and impeortant leads canmeot now be followed up. Further
reductions in funds would seriously jeopardize the future of the research
efforts of these fields., S8TAC commended the Director for his wise and prudent
control of the financial sipuation and asgked rhat, insofar as possible within
budget and priority frameworks, he should ease the financial constraints on
thagse three Components.

STAC reiterated its views, expressed previously, concerning designated
funds. These should be accepted only if they do not disturb the scientific
balance of the Programme, nor compromise the independent role of STAC in
providing ohjective advice to JGB, Furthermore, they should be devoted to
aress identified by STAC as ready for effective expansion. To the list of
those areas previocusly designated as acceptable candidates = viz. immunclogy
of malaria, leprosy vaccines, field trials of blological control agents and
training, STAC added a new item — clinical trials on new drugs for the
treatment and econtrol of African trypanosomiases.

This is my last report as Chairmaa of STAC. 1t has been a grear
privilege over the years for me to represent so many distinguished colleagues
from 8ll over the world, They have made my task sasy. I must also pay tribute
to the distinguished retiring Divector of the Programme. Dr Adetckunbo Lucas
has more than anyone else been responsible for the success of TDR., The
international scientific community owes him a great debt for his skill,
knowledge and wisdom, coupled with untiring effort.

Finally, T wish to extend best wiches to Dr Tore Godal, the incoming
Director, who is no stranger to TDR and Lringe his own excellent reputation in
leprosy rescarch and long-term interest in tropical diceases to his new
responsibilities,




