
FR
O

M
 T

H
E 

A
R
CH

IV
ES

Find Similar Titles More Information

Visit the National Academies Press online and register for...

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National 
Academies Press.  Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy 
of Sciences. 

To request permission to reprint or otherwise distribute portions of this
publication contact our Customer Service Department at  800-624-6242.

Copyright © National Academy of Sciences. All rights reserved.

Instant access to free PDF downloads of titles from the

10% off print titles

Custom notification of new releases in your field of interest

Special offers and discounts

NATIONAL ACADEMY OF SCIENCES

NATIONAL ACADEMY OF ENGINEERING

INSTITUTE OF MEDICINE

NATIONAL RESEARCH COUNCIL

This PDF is available from The National Academies Press at http://www.nap.edu/catalog.php?record_id=18895

Pages
48

Size
5 x 9

ISBN
030931075X

US Capacity to Address Tropical Infectious Disease 
Problems:  Conclusions and Recommendations 
(1987) 

Steering Committee for the Study of U.S. Capacity to 
Address Tropical Infectious Disease Problems; Board 
on Science and Technology for International 
Development; Office of International Affairs; National 
Research Council; Institute of Medicine 

http://www.nap.edu/catalog.php?record_id=18895
http://www.nap.edu/related.php?record_id=18895
http://www.nap.edu/catalog.php?record_id=18895
http://www.nas.edu/
http://www.nae.edu/
http://www.iom.edu/
http://www.iom.edu/


Conclusions arul Recommendations 

REFERENCE COPY 
FOR LICR!�;;y USE Q;·;-� y The 

US Capacity 
to 

Address 
TROPICAL 

INFECTIOUS 

DISEME 

PROBLEMS 

PROPERTY OF 
NAS- NAE 

MAY 12l987 

Board on Science and Technology for International Developmen� 
Office of International Affairs 

____,-/ National Research Council (loi-S.) 
, , 

and the 

Institute of Medicine 

National Academy of Sciences 

NATIONAL ACADEMY PRESS 
Washin,:ton, D.C. 1987 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


RG 

'1�1 
.I\IJfJ 
!9J'7 
CJ./ 

NOTICE: The project that is the subject of this report was approved 
by the Governing Board of the National Research Council, whose mem­
bers are drawn from the councils of the National Academy of Sciences, 
the National Academy of Engineering, and the Institute of Medicine. 
The members of the committee responsible for the report were chosen 
for their special competences and with regard for appropriate bal­
ance. 

This report has been reviewed by a group other than the authors 
according to procedures approved by a Report Review Committee con­
sisting of members of the National Academy of Sciences, the National 
Academy of Engineering, and the Institute of Medicine. 

The National Research Council was established by the National 
Academy of Sciences in 1916 to associate the broad community of 
science and technology with the Academy's purposes of furthering 
knowledge and of advising the federal government. The Council 
operates in accordance with general policies determined by the 
Academy under the authority of its congressional charter of 1863, 
which establishes the Academy as a private, nonprofit, self-governing 
membership corporation. The Council has become the principal opera­
ting agency of both the National Academy of Sciences and the National 
Academy of Engineering in the conduct of their services to the govern­
ment, the public, and the scientific and engineering communities. It 
is administered jointly by both Academies and the Institute of Med­
icine. The National Academy of Engineering and the Institute of 
Medicine were established in 1964 and 1970, respectively, under the 
charter of the National Academy of Sciences. 

The Institute of Medicine was chartered in 1970 by the National 
Academy of Sciences to enlist distinguished members of medical and 
other professions for the examination of policy matters pertaining to 
the health of the public. In this, the Institute acts under both the 
Academy's 1863 congressional charter responsibility to be an adviser 
to the federal government and its own initiative in identifying is­
sues of medical care, research, and education. 

This report has been prepared by the Steering Committee for the 
Study of U.S. Capacity to Address Tropical Infectious Disease Prob­
lems, Board on Science and Technology for International Development, 
Office of International Affairs, National Research Council, in col­
laboration with the Institute of Medicine. Funds for this study were 
obtained from the U.S. Army Research and Development Command, the 
National Institute for Allergy and Infectious Diseases, and the Cen-· 
ters for Disease Control (Contract No. DAMD17-84-G-4015) and the 
Agency for International Development (Contract No. DPE-1406-G-SS-4071-
00). The Rockefeller Foundation cosponsored and funded a workshop in 
Cairo to discuss the U.S. role in tropical infectious disease 
research collaboration. 

Copies available from: 

Board on Science and Technology 
for International Development 

National Research Council 
2101 Constitution Avenue, NW 
Washington, DC 20418 USA 

ISBN 04259-3 

Printed in the United States of America 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


I Qi:f 

STEERING CQMMITTEE FOR IHE STUDY OF THE U.S.CAPACITY 
TO ADDRESS TROPICAL INFECTIOUS DISEASE PROBLEMS 

DAVID E. BELL, (Chairman), Chairman of the Department of 
Population Sciences, Harvard School of Public Health, 
Boston, Massachusetts 

GEORGE ALLEYNE, Area Director, Health Programs 
Department, Pan American Health Organization, 
Washington, D.C. 

GEORGE A. M. CROSS, Professor of Molecular Parasitology, 
Rockefeller University, New York, New York 

FREDERICK L. DUNN, Professor, Department of Epidemiology 
and International Health, University of California, 
San Francisco, California 

J. THOMAS GRAYSTON, Professor of Epidemiology, University 
of Washington, Seattle, Washington 

DONALD A. HENDERSON, Dean, Johns Hopkins University 
School of Hygiene and Public Health, Baltimore, 
Maryland 

EDWARD S. HOOK, Chairman, Department of Internal 
Medicine, University of Virginia, School of Medicine, 
Charlottesville, Virginia 

RICHARD M. KRAUSE, Dean, School of Medicine, Emory 
University, Atlanta, Georgia 

MYRON M. LEVINE, Director, Division of Geographic 
Medicine, University of Maryland, School of Medicine, 
Baltimore, Maryland 

ADEL A. F. MAHMOUD, Chief, Division of Geographic 
Medicine, Case Western Reserve University, Cleveland, 
Ohio 

ADOLFO MARTINEZ-PALOMO, Head, Section of Experimental 
Pathology, Center for Research and Advanced Studies 
of the National Polytechnical Institute, Mexico City, 
Mexico 

iii 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


ARNOLD S .  MONTO , Professor , Department of Epidemiology, 
University of Michigan , School of Public Health, Ann 
Arbor , Michigan 

ROBERT E .  SHOPE, Director, Arbovirus Research Unit, Yale 
University , School of Medicine , New Haven , 
Connecticut 

SUZANNE H. WOOLSEY , Partner-in-Charge , Health , Education 
and Legal Services Consulting Group , Coopers & 
Lybrand, Washington, D.C. 

Advisers 

CARTER DIGGS, U.S. Army , Associate Director for Plans, 
Walter Reed Army Institute of Research, Walter Reed 
Army Medical Center , Washington, D.C. 

WILLIAM FOEGE, Office of the Director , Centers for 
Disease Control, Atlanta, Georgia 

ROBERT GWADZ, Senior Scientist, Malaria Section, 
Laboratory of Parasitic Disease, National Institute 
of Allergy and Infectious Diseases, Bethesda , 
Maryland 

PETER PERINE, Division of Tropical Public Health, 
Uniformed Services University of the Health Sciences, 
Bethesda, Maryland 

BRIG. GEN. PHILIP K. RUSSELL, Commander , U.S. Army, 
Fitzsimmons Army Medical Center, Aurora, Colorado 

CRAIG WALLACE, Director , Fogarty International Center, 
National Institutes of Health, Bethesda , Maryland 

KENNETH WARREN, Director for Health Sciences, Rockefeller 
Foundation, New York , New York 

BOSTID Staff 

Karen N. Bell, Study Director , Professional Associate 
Heather Miller, Staff Associate 
Barbara Jones , Senior Secretary 
Irene Martinez, Editorial Assistant 

Consultants 

Gerald S. Schatz, Consultant Editor 
Courtney Nelson 
Timothy Baker 
Erin Bailey 

iv 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


CONIRIBUIORS TO THE STUPY 

LARRY ASH, University of California at Los Angeles 
CHARLES BAILEY , U.S. Army Medical Research Institute of 

Infectious Diseases 
RICHARD BAKER, Florida Medical Entomology Laboratory 
H. DAVID BANTA, World Health Organization 
RALPH BARR , University of California at Los Angeles 
ELIABETH BARRETT-CONNOR, University of California at San 

Diego 
KENNETH BART, Agency for International Development 
PAUL BASCH , Stanford University 
ABRAM BENENSON, San Diego State University 
LINDA BRINK, American Society of Tropical Medicine and 

Hygiene 
JOHN BRISCOE , University of North Carolina 
ALFRED BUCK, Johns Hopkins University 
CHARLES CARPENTER , Case Western Reserve University 
JAMES CHIN, State of California Department of Health 

Services 
ALFRED CHING, U.S. Air Force 
VINCENT CIPOLLARO, International Society of Tropical 

Dermatology 
SEYMOUR COHEN, State University of New York at 

Stoneybrook 
DANIEL CONNOR, Armed Forces Institute of Pathology 
JOSEPH COOK, The Edna McConnell Clark Foundation 
GEORGE CURLIN, National Institutes of Health 
CHANDLER DAWSON, University of California at San 

Francisco 
ROBERT DESJARDINS, Burroughs-Wellcome Company 
ROGER DETELS, University of California at Los Angeles 
WILLIAM FOEGE, Centers for Disease Control 
JOHN FRAME, National Council of Churches 
HELLEN GELBAND, Office of Technology Assessment 

v 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


ROGER GLASS, National Institute of Allergy and Infectious 
Diseases 

ROBERT GOLDSMITH, University of California at San 
Francisco 

HOWARD GOODMAN, Professor Emeritus, Johns Hopkins 
University 

CHARLES GRIFFITH, Centers for Disease Control 
RICHARD GUERRANT, University of Virginia, School of 

Medicine 
SCOTT HALSTEAD, Rockefeller Foundation 
DONALD HEYNEMANN, University of California at San 

Francisco 
HARRY HOOGSTREAL (Deceased) , U.S. Navy Medical Research 

Unit 
DONALD HOPKINS, Centers for Disease Control 
HORTENCIA HORNBECK, National Institute of Allergy and 

Infectious Diseases 
LEE HOWARD, Pan American Health Organization 
SANDRA HUFFMAN, Johns Hopkins University 
LEON JACOBS, Gorgas Memorial Institute 
ERICA JOHNSON, Bucknell University 
KARL JOHNSON, Viratek, Inc. 
ROBERT JOY, Uniformed Services University of the Health 

Sciences 
MICHAEL KATZ, Columbia University 
JAMES KIRKPATRICK, U.S. Department of the Army 
DIETER KOCH WESER, Harvard School of Public Health 
MICHAEL LATHAM, Cornell University 
A. 0. LUCAS, World Health Organization 
AUSTIN MACINNIS, University of California at Los Angeles 
JERRY E. MANNING, University of California at Irvine 
EDWARD K. MARKELL, Stanford University 
A. MARSHALL MCBEAN, Johns Hopkins University 
AHMAD MOEN, Howard University 
STANLEY MUSIC, Centers for Disease Control 
CHARLOTTE NEUMANN, University of California at Los 

Angeles 
FRANKLIN A. NEVA, National Institute of Allergy and 

Infectious Diseases 
HOWARD NOYES, Walter Reed Institute of Research 
GILBERT OTTO, Consultant 
CLIFFORD PEASE, Consultant 
JEAN PEASE, International Science and Technology 

Institute 
NATHANIEL PIERCE, Johns Hopkins University 
JOHN SCANLON, American Society of Tropical Medicine and 

Hygiene 

vi 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


MYRON SCHULTZ, Centers for Disease Control 
NEVIN SCRIMSHAW, Massachusetts Institute of Technology 
NICHOLAS T. SERAFY, JR. , American Association of 

B ioanalysts 
HARLEY SHEFFIELD, National Institute of Allergy and 

Infectious Diseases 
WASIM SIDDIQUI, University of Hawaii 
HAROLD SIMON, University of California at San Diego 
LARRY SIMPSON, University of California at Los Angeles 
JAMES W. SMITH, Indiana University School of Medicine 
HUGH TAYLOR, Johns Hopkins University 
JERROLD TURNER, University of California at Los Angeles 
C. C. WANG, University of California at San Francisco 
THOMAS WELLER, Harvard School of Public Health 
KARL WESTERN, National Institute of Allergy and 

Infectious Diseases 
CHARLES WISSEMAN , University of Maryland School of 

Medicine 
RICHARD WISTAR, U. S. Navy 
MARTIN WOLFE, Department of State 
MARIETTA VOGE, University of California at Los Angeles 
MARTIN YOUNG, University of Florida 

vii 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


FOREWORD 

This publication presents the results of a study, 
conducted by a steering committee appointed by the 
National Research Council and the Institute of Medicine, 
of U. S. capacity to address tropical infectious disease 
problems. 

The central findings of this report can be stated 
simply. The next two or three decades offer a historic 
opportunity to make major progress against the heavy 
burden of tropical diseases. The diseases themselves are 
as damaging as ever, and some, such as malaria, are 
becoming more dangerous as vectors have become resistant 
to pesticides and parasites to drug therapy. What opens 
the doors to major progress is a combination of new 
biological research methods and new economic and social 
approaches to the applications of health improvements. 
P roperly exploited, these new methods and approaches 
could result in large-scale reductions in the present 
enormous social cost of these diseases. 

The United States is participating significantly, in a 
variety of ways, in the international effort to attack 
tropical infectious diseases. Nevertheless, despite long 
experience with tropical diseases and major national 
interests in helping to reduce their burden, the United 
States is contributing much less than it readily could 
and should. This report makes a number of specific 
recommendations for improving the effectiveness of 
current efforts. It concludes that, with modest 
increases in resources, the United States could 
contribute much more strongly than at present to the 
international collaborative effort to develop and test 
new approaches for controlling tropical diseases. 

This document is intended to be helpful to those 
interested in tropical infectious disease problems, in 
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the health and welfare of poor people in developing 
countries, and in U. S. foreign policy. Ye believe it 
brings together important information and presents 
conclusions and recommendations that will be useful to 
members of Congress, federal agency and university 
administrators, industry and foundation leaders, 
researchers, health planners, and others seeking to 
understand resource constraints, to develop program 
initiatives, and to formulate policies in the area of 
tropical disease research and control. 

The committee wishes to express its warm thanks to 
Karen Bell, study director, to her colleagues Heather 
Miller, staff associate, and Barbara Jones, senior 
secretary, and to Courtney Nelson and Timothy Baker, 
consultants. The committee was greatly aided by its 
advisers, who participated fully in its meetings and 
reviews. Finally, the committee thanks the many 
individuals who assisted with this study by providing 
information about specific programs, reviewing portions 
of the draft, or suggesting particular issues for 
consideration; a list of all contributors has been 
included in the report. 

David E. Bell 
Chairman, Steering Committee 
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PREFACE 

The study reported here originated from a request by 
the American Society of Tropical Medicine and Hygiene to 
the Institute of Medicine. The request was considered by 
a joint advisory committee to the Institute and the 
National Research Council's Board on Science and Tech­
nology for International Development, which felt that a 
broad examination of U. S. goals and resources for trop­
ical health was both timely and needed. Further impetus 
for conducting the study was afforded by expressed inter­
est among members of Congress and federal agency offi­
cials about ways to achieve rapid progress in applied 
biomedical research targeted on important public health 
problems in the developing world. 

The National Research Council appointed a steering 
committee for the study in June 1984. The committee 
established the scope and nature of study activities and 
approved principal issues of concern and the recommen­
dations to be included in the final study report. 

The Office of Technology Assessment (OTA) , in response 
to similar concerns expressed by the Senate Appropria­
tions Committee, simultaneously began an examination of 
the status of biomedical research and technologies for 
controlling tropical infectious diseases. Staff for the 
two studies coordinated their work closely in order to 
achieve complementary, rather than overlapping, products. 
Results of the OTA examination were published in its 1985 
report, Status of Biomedical Research and Related Tech­
nology for Tropical Diseases. 

In viewing U. S. capacity to address tropical infec­
tious disease problems, the committee examined several 
major issues: 

o The extent of the tropical disease burden and the 
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U. S. national interest in its alleviation; 
o Current prospects for control of tropical diseases; 
o Efforts by the less-developed countries, inter­

national organizations, and the United States to improve 
tools for dealing with tropical diseases and to strength­
en health programs for their control; 

o The state of U. S. resources, both individual and 
institutional, for dealing with tropical disease ques­
tions; and 

o How the United States might develop and channel its 
efforts more efficiently to make a useful difference, in 
a period of budgetary austerity, in the fight against 
tropical diseases. 

Data on the scope and direction of U. S. efforts 
against tropical diseases have been scattered or 
lacking. The committee looked at critically important 
categories of talent (clinicians, including clinical 
researchers; biomedical scientists in the fundamental and 
applied research disciplines; and specialists in public 
health and disease control) ; at training and research 
capacity; and at current efforts for tropical disease 
surveillance, diagnosis, treatment, and control. 

For the purposes of this study, the committee decided 
to use the term "tropical infectious diseases" to refer 
to those diseases of infectious etiology that occur 
predominantly in the poorest populations in less-devel­
oped countries. This definition, consistent with that 
found in OTA's 1985 report, includes the major tropical 
parasitic diseases (e. g. , malaria, schistosomiasis, and 
trypanosomiasis) ; diarrhea; acute respiratory infections; 
leprosy; and numerous other diseases of bacterial, rick­
ettsial, viral, and parasitic etiology. The committee 
did not find it necessary to prepare a precise and compre­
hensive listing. 

Other diseases, such as tuberculosis, acquired immune 
deficiency syndrome (AIDS) , and gonorrhea, also pose 
significant public health threats in developing coun­
tries, but were not included in the committee's analysis 
of U. S. capacity, because they are still considered 
infectious disease problems in industrialized countries 
and, as such, receive substantial research and control 
program support. Note, however, that the working 
definition is restrictive in at least two respects and 
does not include some major public health problems of 
developing countries. Problems related to population 
growth were excluded, as were nutrition-related problems 
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other than those directly related to viral and parasitic 
infections. The committee considers these omitted 
subjects to be of great importance but clearly beyond its 
mandate. 

In enumerating critically important categories of 
talent, the committee adopted the term "tropical 
disease professional" to designate an individual with 
advanced training in medicine, the biomedical sciences, 
or public health who is currently dedicating his or her 
research or clinical efforts to an infectious disease 
problem of developing countries. Three basic categories 
were identified: clinicians, including clinical 
researchers; biomedical scientists engaged in research; 
and specialists in public health and disease control. 
Individuals who were included in the biomedical research 
category had successfully competed for research funds. 
The committee also examined training and research 
programs and U. S. -sponsored activities in tropical 
disease surveillance, diagnosis, treatment, and control. 

The study proceeded in the following way: The staff 
held preliminary, 1-day meetings in Washington, Los 
Angeles, and Baltimore, prior to the committee's formal 
appointment. These meetings brought together experts 
from government, industry, academic institutions, private 
foundations, and other organizations to consider the 
study mandate and to suggest how to proceed. Several 
individuals subsequently appointed to the committee were 
present. 

The committee met twice in 1984 to determine the 
issues to be addressed and to develop a work plan for 
staff and consultants. To obtain an overview of U. S. 
resources available to address problems associated with 
tropical diseases, the staff conducted surveys of U. S. 
institutions and individuals concerned with tropical 
diseases. Results of these surveys, conducted by staff 
members Karen Bell and Heather Miller, are presented in 
this report. Notes on survey methodology are available 
from the committee records maintained by the National 
Research Council. The history of U. S. international 
collaboration in dealing with tropical diseases was 
outlined in a commissioned paper prepared by Courtney 
Nelson, a consultant, and is included as the appendix. 

The committee staff director, three members of the 
committee, and several other U.S. scientists met in 
Cairo, Egypt, April 24-26, 1985 , with a dozen leading 
scientists from developing countries who are concerned 
with tropical diseases and who have participated in 
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collaborative research activities with institutions in 
the United States. The group discussed past collab­
orative research efforts between U.S. scientists and 
their counterparts from developing countries and made 
recommendations for future U. S. involvement in collab­
orative work on tropical diseases. 

In addition to these special activities, the staff 
gathered and analyzed a great deal of information on the 
issues confronting the committee. A draft of the report 
was prepared and was the subject of the committee's final 
meeting, October 10-11, 1985 , at which the committee 
formulated its recommendations. The final draft was 
prepared by the staff, circulated to committee members 
for review and comment, and approved by the full com­
mittee. 
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1 

CONCLUSIONS AND RECOMMENDATIONS 

Tropical diseases continue to be major world health 
problems, causing millions of deaths among children and 
debilitating chronic illness among adults, especially in 
the poorest and least-developed countries. The United 
States has humanitarian, scientific, public health, and 
international security interests in reducing the inci­
dence and impact of suffering from tropical diseases, but 
tropical diseases fall outside the mainstream of health 
concerns in the United States. Special skills and train­
ing in tropical health are essential for maintaining com­
petence in this field. 

In examining the several components of the national 
capacity to address tropical disease problems, the com­
mittee found U. S. fiscal, human, and institutional re­
sources barely adequate, although the country could make 
a much stronger contribution if policies improve and fund­
ing is added. 

This report is the result of a study by a committee of 
the Institute of Medicine and the Board on Science and 
Technology for International Development (BOSTID) ap­
pointed by the National Research Council to examine the 
capacity of the United States to deal with tropical in­
fectious diseases. The committee posed the following 
basic questions: Is this country's biomedical research, 
clinical, and public health expertise in tropical in­
fectious diseases sufficient to meet its needs and con­
cerns at home and abroad? Are recruitment, training, 
career structures, and collaborative work adequate to 
maintain a reservoir of competence? and, Are they suf­
ficient to strengthen health and biomedical research 
institutions in the developing countries? The com­
mittee's recommendations are presented herein and have 
been highlighted in the text. 

1 
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The committee found the concerns that led to its study 
to be well warranted. Despite a wide array of U.S. in­
terests and involvements, tropical health is outside the 
mainstream of U.S. health concerns, the maintenance of 
competence in tropical diseases tends to be taken for 
granted, and the state of the field is seldom assessed. 

Reliable information on the prevalence, incidence, and 
distribution of infectious disease pathogens is not avail­
able in most developing countries. Special surveys, con­
ducted for a single region, and prospective etiological 
studies have permitted inferences about the public health 
implications of specific disease problems. Routine sur­
veillance of communicable diseases for disease control or 
planning purposes is rarely maintained; lack of trained 
epidemiologists and lack of diagnostic facilities are 
major problems. 

The trends toward control of these diseases are un­
clear; the reports are mixed. Malaria is resisting the 
standard drugs and control measures in many areas of the 
world; cases are·increasing, especially in Latin America 
and Africa. Filariasis, schistosomiasis, and leishman­
iasis infections may also be increasing as irrigation and 
jungle-clearing activities bring more people into contact 
with disease vectors. Clinical symptoms resulting from 
these parasites often develop years after the initial ex­
posures, producing disability or requiring costly hospi­
talization. Vaccine-preventable diseases are decreasing 
in many areas; the international donor-supported child­
hood immunization programs are reaching larger propor­
tions of the population and monitoring of coverage is 
improving. Diarrheal infections still account for much 
of the serious illness among babies and small children, 
but oral rehydration programs have reduced the number of 
deaths from diarrhea. 

More epidemiologic studies are needed to assess the ex­
tent of the disease burden and identify population groups 
at greatest risk of acquiring tropical infectious dis­
eases. Disease-control programs can have an impact if 
given adequate national priority and funding. 

The prospects for scientific progress are encouraging. 
New drugs show promise in dealing with schistosomiasis 
and onchocerciasis. The new biological techniques offer 
hope for new vaccines and diagnostic methods. 

These advances could revolutionize approaches for 
disease surveillance, especially in inaccessible rural 
areas. Finger-prick quantities of blood, collected on 
filter paper, can now be easily stored and sent to a 
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central diagnostic facility, or in some cases processed 
for diagnosis in the field. Heat-stable vaccines, a re­
search priority, could multiply protection from com­
municable diseases. 

Scientific and technical competence in tropical dis­
ease research, medicine, and disease control are growing 
in the less-developed countries, although slowly. Devel­
oping-country researchers are acquiring formal training 
in the biomedical sciences at a fast rate, but oppor­
tunities and facilities for them to apply their skills 
are often lacking. Collaborative research programs with 
U. S. and other developed-country institutions are es­
sential to a solid human resource and institutional base 
for tropical disease work. 

The United States has not been working alone to con­
trol tropical diseases. Several of the Scandinavian and 
European countries have supported tropical disease re­
search and control programs with relatively large pro­
portions of their foreign assistance budgets, including 
initial critical support for the Special Programme for 
Research and Training in Tropical Diseases, based at the 
World Health Organization. The World Bank, the United 
Nations Children's Fund, and other international donor 
agencies have contributed financially to research and 
disease-control measures; many of their programs now con­
sider infectious diseases as major impediments to human 
resource development. National leaders in the developing 
countries are increasing their support for health mea­
sures. Still, there are areas where half the children do 
not survive to school age and where infectious diseases 
produce chronic health impairments in adults, making 
economic and social progress and self-sufficiency goals 
yet more distant. 

Among U. S. interests in reducing the incidence and 
impact of tropical diseases are the following: 

o The health of this country's population, its 
travelers, diplomats, and armed forces, in a time of 
increasing international trade and travel; 

o Scientific advancement likely to be realized in 
immunology, molecular biology, and other disciplines from 
the study of such tropical pathogens as trypanosomes and 
schistosomes; 

o Humanitarian interest in reducing morbidity and 
mortality and in alleviating suffering; 

o Increased international security that would result 
from economic and social progress; 

o Ensuring against sudden, costly need to rebuild 
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U. S. international health capacity, a task requiring 5 to 
10 years; and 

o The fact that poor health inhibits development, and 
development of other countries is important to the United 
States for economic, social, and political reasons; the 
still-widening gap between the developed and the devel­
oping countries should not increase. 

In meetings in the United States and overseas and 
through surveys, statistical analyses, interviews, staff 
investigation, examination of technical , administrative, 
and policy reports, and a commissioned review of ex­
perience with collaborative tropical health research 
endeavors, the committee sought a fresh census (the first 
in a quarter-century) of the field. Who and where are 
the researchers, clinicians, and public health and 
disease-control professionals? How are they trained? 
Are there enough of them? What do they do? What might 
contribute to their effectiveness in meeting long-term 
goals of advancing scientific knowledge, strengthening 
indigenous research capabilities, and reducing the in­
fectious disease burden in developing countries? What, 
where, and how adequate is the institutional base? 

The numbers were difficult to obtain. U. S. capacity 
to deal with tropical infectious disease problems of the 
developing countries is spread among private and public 
agencies, national and international, and is to be found 
in a variety of disciplines. It is the purview of no 
single institution or professional organization. 

The number of persons who can be characterized as U. S. 
tropical disease professionals, with research, clinical, 
or public health skills, is low--less than 2 , 500 . Com­
parable data from the past are unavailable. Most U. S. 
tropical disease professionals are in research, fewer in 
public health and disease control, far fewer in clinical 
work. On the whol e, the population of U. S. tropical 
health professionals is not an aging one. However, the 
committee noted that broad-based knowledge and special­
ized training in clinical research on tropical diseases 
is increasingly lacking in the younger cohorts, who are 
more likely to have a narrow biomedical research spe­
cialty. 

Generally, except for several important areas in the 
field, the population of professionals is being renewed, 
and its age distribution is the same as that of the broad­
er U. S. scientific community. The number, however, is 
not expanding, nor does it represent career commitments. 
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Although the t�tal may be relatively steady, individuals 
are entering and leaving the field at various ages and 
for a variety of reasons, including employment oppor­
tunity or its lack. The wealth of experience brought to 
this fiel d by veterans of major campaigns against com­
municable diseases worldwide is irreplaceable. Oppor­
tunity for clinical and research apprenticeship with 
preceptors who have extensive experience is declining. 

Recruitment lags in several research areas including 
vector taxonomy, mycology, and malacology, all important 
in tropical health studies. More than half this coun­
try's tropical health professionals are employed by uni­
versities and nearly a third by government (incl uding the 
military). Few are in industry. Most U. S. research in 
tropical diseases is sponsored by the federal government; 
little is supported by industry. Several private foun­
dations make a unique contribution, important not so much 
in relative dollar volume as in catalytic effect. 

The committee identified eight U. S. universities that 
have substantial programs in tropical disease research, 
tropical medicine, and tropical health. In addition to 
these major centers, perhaps seven additional academic 
institutions have large commitments to tropical disease 
research and training. Federal agencies--especially the 
Centers for Disease Control, the National Institute of 
Allergy and Infectious Diseases, the U. S. Army, and the 
U. S. Navy--are engaged in tropical health research and in 
training of specialists for research or other work in 
tropical health. U. S. opportunities for clinical 
training in tropical diseases are not widely available. 
Direct experience obviously is more likely to be gained 
where these diseases are endemic. Collaborative activ­
ities that would foster such training, giving U. S. spe­
cialists and their colleagues the chance to learn from 
each other, are few. 

The United States probably has fewer than 300 clinical 
specialists in diagnosis, treatment, and study of 
tropical infectious diseases, and the ability of U. S. 
diagnostic laboratories to recognize tropical diseases 
should be strengthened. The role of the laboratory is 
often very important in the diagnosis of any infectious 
disease. In the event of a rise in the prevalence of 
tropical diseases in the domestic population, the need 
for well-trained and knowledgable laboratory technicians 
and clinicians will increase. 

The committee found it more difficult yet to judge the 
adequacy of these resources and programs against concrete 
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measures of need, disease trends, incidence, or prev­
alence. There is no benchmark against which to compare 
current programs and numbers of people. The conclusions 
here are unavoidably judgmental. Nevertheless, the 
committee is convinced that the United States could have 
a greater impact on the burden of infectious diseases, 
that doing so is in the national interest, and that 
neglect of the state of U. S. resources in tropical 
infectious diseases may be very costly. 

The U. S. biomedical research base for dealing with 
tropical diseases is substantial but needs stronger 
collaborative research and training relationships with 
scientists and public health officials in the less­
developed countries. The National Institute of Allergy 
and Infectious Diseases, for example, has consistently 
supported tropical disease research, and institute 
administrators have demonstrated creativity and flex­
ibility in promoting previously neglected areas as well 
as scientific opportunities. However, the absence of a 
specific mandate to fund applied research primarily 
relevant to diseases of developing countries as well as 
budgetary considerations have limited the impact of the 
institute's programs. Support for research training lags 
support for research. Younger scientists find it 
difficul t to broaden their skills and experience in 
tropical disease research. 

Current U. S. career structures in much of this field 
are unstable, heavily dependent on otherwise unrelated 
federal financial and personnel policies. The number of 
U. S. tropical health professionals who are broadly 
trained in science, medicine, and public health and 
disease control and who have direct experience in dealing 
with these diseases in the less-developed countries need 
not be l arge. But this country must ensure that such 
people are available. 

The importance of international collaboration to U. S. 
capacity to cope with tropical disease problems is very 
great. Only through collaborative relationships in 
research and training in biomedical science, clinical 
work, and public health and disease control will U. S. 
specialists develop the firsthand experience they need, 
to be able to contribute strongly to disease treatment 
and prevention. The right kind of collaboration can 
assist in building health institutions and self-suf­
ficiency in the developing countries. It is an invest­
ment both in reducing the disease burden and its conse­
quences and in building flexible, collegial, worldwide 
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networks of cooperation in detection, surveillance, 
treatment, and control of communicable diseases. 
Collaboration is essential to the most efficient and 
economical use of resources to maintain U. S. capacity in 
tropical health. It could also become the price that the 
United States must pay to be able to conduct research 
where tropical diseases are endemic. 

The United States can and should contribute more to 
training and development of foreign competence, partic­
ularly in research and in disease monitoring. The 
infrastructure necessary to effective work against these 
diseases is too often lacking in the developing coun­
tries. Not only are diagnostic equipment, supplies, and 
pathology reference materials needed, diagnostic talent 
must be attracted and retained. Health science and 
technology require sustaining infrastructure. 

In considering the U. S. capacity to deal with tropical 
diseases, the committee examined several specific com­
ponents it believes are integral to sustained or accel­
erated progress: 

o Support for basic and applied research; 
o Development and testing of new preventive, thera­

peutic, and diagnostic technologies; 
o Career structures for tropical disease pro­

fessionals; 
o Capacity to train U. S. tropical disease profes­

sionals and those from the less-developed countries' 
research and public health service; 

o Development of disease surveillance capabilities; 
o Strengthening institutional capabilities in devel­

oping countries; and 
o Flexible, responsive administration of programs and 

activities to avoid unnecessary duplication, to maximize 
efficient use of resources, to minimize gaps and im­
balances, and to meet needs of individual countries 
including the United States. 

By these criteria, U. S. capacity is barely adequate, 
but with improvements in policies and modest additional 
funding could make a substantially stronger contribution. 
The committee's suggestions to that end are highlighted 
in underlined portions of the text that follows. 
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RESEARCH AND TRAINING 

Tropical disease research, like many rapidly advancing 
fiel ds in science, is international. The diseases and 
their impacts cross many national boundaries. Progress 
in research depends on communication, cooperation, and 
collaboration among scientists from many nations. Re­
search institutions recruit scientists from around the 
world, and students seek placements in accordance with 
the concentration of talent in areas of their interest. 
The United States has maintained a favorable climate for 
basic research on tropical diseases, and it has attracted 
able scientists from other developed and developing 
countries. 

In most of the world, national research budgets 
typically accord relatively low priority to tropical 
diseases. The United States supports more than half of 
the world's biomedical research, by some estimates, 
including work on infectious diseases. 

U. S. capacity to conduct basic biomedical research on 
tropical diseases corresponds cl osely to availability of 
funds. Disciplines in the forefront of the biomedical 
sciences--molecular biology, biochemistry, and im­
munology--have attracted funding. Other specialties, 
traditionally associated with tropical medicine and 
public health, have lagged in research funding com­
petitions. Fewer individuals are applying for ecological 
and field research positions; universities have not been 
hiring many vector biologists, taxonomists, or para­
sitologists. 

The committee discerns disproportionate emphasis on 
laboratory research, in contrast to field research that 
takes advantage of improved epidemiological techniques 
and developments in social science methodology. 

Clinical research is an area of concern. Training and 
career opportunities are scarce, and l ong lead times are 
required to produce clinical specialists with the re­
quisite experience in the tropics. The committee 
therefore suggests that the Department of Health and 
Human Services establish a physicians' fellowship program 
in clinical research on tropical diseases for physicians 
trained in the United States. Such a program would be 
consistent with the department's domestic responsibil­
ities for public health protection. Competitive awards 
should be made to three U. S. medical schools for 
developing collaborative programs with counterpart 
institutions overseas. U. S. residents, together with 
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young physic ian trainees from deve loping countries, would 
spend 1 or 2 years at the collaborating institution 
working under the supervis ion of at least one U.S. 
faculty member and local faculty col leagues in clinical 
care and research. Such programs would be best under­
taken where other col laborative research and field 
programs are in place and should be undertaken with 
long-term commitment in mind, to build a foundation of 
trust and confidence . 

Training is underemphas ized. Bas ic and app lied re­
search and research training capac ities in this country 
represent the strongest component of total U.S. efforts 
related to trop ical diseases. However ,  research training 
and career development in several fields need to be 
strengthened s ignificantly in order to maintain an 
appropriate balance between field and laboratory-based 
research. 

Active intervention is warranted in order to maintain 
at least a minimum level of expertise in vector ecology 
and infectious disease epidemiology, which have fared 
poorly in the competitive grants proces s  and have 
rece ived re lative ly little federal support. Lack of 
adequate support for field investigations of tropical 
disease pathogens and their interactions with human hosts 
and vectors will impair the ability of U . S. sc ientists to 
work collaboratively with sc ientists from deve lop ing 
countries and will handicap the United States in a 
critically important area of defense against trop ical 
diseases . 

Several federal agenc ies have interests in ma intaining 
national expertise . An efficient way to build expertise 
in vector ecology and infectious disease epidemiology 
would be the establishment of a jo intly funded program . 
managed by one agency. of at least 10 career development 
fellowships in tropical vector ecology and 10 in tropical 
infectious disease epidemio logy for junior faculty in 
U . S .  universitie s .  Such a program should provide 
incentives and support to academic institutions to create 
faculty pos itions for individuals whose sc ientific 
interest is the study of arthropod vectors and snail 
intermediate hosts in endemic settings or in developing 
better approaches for the collection of population-based 
data on infectious diseases. 

A seemingly entirely new disease--acquired immune 
defic iency syndrome (AIDS)--adds cons iderable weight to 
arguments that it is imperative for the United States to 
maintain a cadre of individuals capable of carrying out 
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epidemiologic and clinical studies under conditions 
prevailing in tropical counties. This disease, while 
first described in the United States in the early 1980s, 
appears to have existed in Central Africa at least at 
that time (probably much earlier) and may have arisen by 
transfer of the etiologic agent (a virus) to man from a 
nonhuman reservoir. Cases have now been reported from 
over 100 countries and initiation of a major World Health 
Organization program attests to the current and future 
problem it poses. A large number of questions remain to 
be answered in the pursuit of control and treatment, many 
of which may be best addressed in tropical countries. 

Restrictions of full-time employee equivalent position 
authorizations in research training fellowships un­
necessarily limit training opportunities for U. S. 
scientists at the National Institutes of Health. These 
constraints affect U. S. scientists more than foreign 
nationals, who are afforded some protection under other 
programs. Limitations imposed by head counts are an 
inadequate substitute for budgeting and administration to 
ensure optimal mix and scope of research training in 
relation to funds, space, and supervision available. 
National Institute of Allergy and Infectious Diseases 
research trainin& fellowships for investi&ators working 
on problems related to tropical diseases are much more 
likely to accomplish their purposes if not counted 
a&ainst the full-time authorization ceiling. 

The social sciences represent disciplines and skills 
much needed and underused in tropical disease research 
and control. Investigators trained in health economics, 
medical sociology, medical anthropology, health, psy­
chology, and health education have demonstrated their 
ability to participate in tropical disease research and 
intervention (i. e. , clinical services, prevention, 
control, and eradication) programs and projects. 

The potential range of sociomedical work is broad. 
Three areas especially need attention: (1) disease­
transmission research, including descriptive study of 
human factors that influence transmission, and collection 
of data for modeling studies; (2) baseline and continuing 
studies of the consequences (economic and psychosocial) 
of disease and of continued transmission; and (3) inter­
vention studies, including assembling of sociocultural, 
ecological, and other background data, research on 
potential for community involvement in control or other 
interventions, studies of planning, ethical issues, 
policymaking, operations, monitoring and project 
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evaluation, and research and planning for health educa­
tion. 

Operational studies of disease-control programs con­
tribute to our knowledge about the administrative, econ­
omic, and cultural factors that contribute to successes 
and failures. In the committee's opinion, the Agency for 
International Development would find it useful to in­
crease tbe involvement of U.S. social scientists in its 
research programs related to communicable disease 
control . 

TRAINING CAPACITY 

Eight U. S. multidisciplinary centers associated with 
schools of medicine and/or public health offer special­
ized training in tropical medicine and tropical public 
health. Four have concentrations of 30 or more tropical 
disease specialists. Only one has more than 50 full- or 
part-time faculty members in tropical health work. Large 
multidisciplinary centers of excellence are essential for 
training cl inical and public health specialists in trop­
ical disease problems and in contributing to technology 
development. Size and diversity do not appear to be as 
crucial for sound doctoral programs in the biomedical 
sciences. 

In the committee's view, at least four centers--each 
with the participation of at least 60 faculty members 
from a broad range of health and social science 
disciplines--are needed to sustain a core of U. S. ex­
pertise and leadership to deal with tropical disease 
problems. This judgment assumes that federal career 
positions are unlikel y to increase, that up to 5 0  percent 
of the faculty will be traveling or residing abroad at 
any one time, that mechanisms wil l be found to enlist 
academic personnel in the activities of government 
agencies, and that a larger number of smaller programs 
will continue to coexist and cooperate with the larger 
centers. Institutional support to academic groups of 
tropical disease investigators in the United States 
should be increased and clinical and public health as 

well as biomedical aspects of problems selected for study 
should be encouraged. 

The National Institute of Allergy and Infectious 
Diseases already supports a program, called the Tropical 
Research Unit Program, that promotes faculty career 
development and research on tropical diseases. However, 
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it supported only three university groups in fiscal year 
1985 . Strengthening and expanding the range of interests 
at existing centers would be an appropriate place to 
begin. The committee recommends increasing both the size 
and number of National Institute for Allergy and Infec­
tious Diseases Tropical Research Unit awards over the 
next 5 years. These awards facilitate postdoctoral 
training, tropical disease research, and collaboration 
abroad. 

The Public Health Service and the Department of 
Defense maintain research and training establishments. 
With the exception of the Uniformed Services University 
of the Health Sciences, however, none is a center that 
provides clinical training, confers a public health 
degree, and offers biomedical research training. Most of 
the tropical disease research and training conducted 
directly by federal agencies does not duplicate that 
provided by academic institutions and cannot easily be 
conducted by academic institutions. Interests and 
activities of both are complementary and interdependent. 

NEW TECHNOLOGY 

The application of new approaches to the study of 
tropical diseases could produce an array of preventive 
and therapeutic agents as well as better tools for the 
study of disease transmission in populations. Promising 
new approaches in chemotherapy include use of anti­
metabolic drugs, specific to a particular parasite's 
metabolic pathways; creation of large, hybrid molecules 
that reduce toxicity and enhance the efficacy of 
compounds developed as antiparasite drugs; and targeting 
drugs by attaching carrier antibodies that recognize and 
attach to a particular parasite. Vaccine development may 
increasingly employ synthetic antigens and adjuvants, or 
viral subunits and liposomes. Peptide sequences 
corresponding to the protein molecule covering the virus 
have been synthesized and have produced immune responses 
to hepatitis B in rabbits. Monoclonal antibodies will be 
used in a variety of diagnostic techniques that are 
highly specific to parasite strains and that can be used 
with squashed and dried mosquitoes as well as blots of 
blood on filter paper. 

Monoclonal antibodies might also be used in reverse; 
instead of targeting the pathogen, anti-idiotype mono­
clonals might mimic the antigen and replace it for 
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vaccination purposes. Certain immunization procedures 
elicit specific antibody responses, some of which could 
be used to trigger a protective immune response before 
the parasite has altered its outer coat or changed to the 
next life stage. 

Technology development has become an expensive, 
complex process, on a scale much larger than is usually 
found in academic institutions. Bioprocess engineers and 
multidisciplinary teams are a prerequisite for scaling up 
production of a new vaccine, drug, or diagnostic test. 
With appropriate support and incentives, the nation's 
emerging small biotechnology firms could operate more 
prominently within the field of tropical diseases. Links 
to academic centers might be especially desirable; most 
new firms lack knowledge specific to tropical pathogens. 
At the same time, the nature of new relationships between 
universities and industry is the subject of uneasiness. 
The obligations of each must be clear and acceptable to 
both sides. 

Private companies in Europe and Japan and the overseas 
offices of multinational pharmaceutical corporations 
increasingly dominate in bringing new products through 
the developmental and clinical testing phases to a 
commercial marketing stage. The World Health Organiza­
tion also has demonstrated potential for leadership in 
this area, especially for products that have no apparent 
commercial market. 

U.S. capacity for new product development and testing 
is severely limited by forces and trends beyond the field 
of tropical diseases, by lack of obvious commercial in­
centives for many drugs and diagnostics, and by reg­
ulatory and logistical barriers. Officials of developing 
countries may be wary of authorizing clinical tests 
without obvious benefit to the participants. Possi­
bilities for remedial action include more direct federal 
funding of developmental research, federal sharing of 
product development risk, and federal assistance in 
logistical arrangements for clinical and field testing. 
Development of a malaria vaccine will certainly require 
such intervention from the U. S. government. Some of 
these steps already have been taken. 

An additional limiting factor in the role assumed by 
the United States in developing and testing new tech­
nologies is the lack of overseas clinical research and 
training opportunities for U. S. physicians. Clinical 
trials of new drugs and vaccines in developing countries 
require active participation and management from local 
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institutions and government authorities. Training in 
clinical research methodology is also essential; the 
Rockefeller Foundation's clinical epidemiology training 
program is building such expertise in several developing 
countries. When long-term collaborative relationships of 
trust and understanding have been established well before 
the development of a technology, plans for a clinical 
trial can be made rapidly and the trial carried out 
expeditiously. 

Pro blems of development of diagnostics, drugs. and 
vaccines req uire sustained attention . 

CAREER STRUCTURES 

The committee found no stable career structure for 
tropical public health and disease control professionals 
in the federal government, with the possible exception of 
the military, which has its own personnel policy problems 
in this regard. Although the military is an important 
reservoir of tropical health talent, its personnel slots, 
too, are subject to classification changes, the raison 
d'etre of overseas laboratories is the subject of 
occasional controversy, and change in assignment may be a 
condition for higher rank. Nor, in times of financial 
trouble in the public sector, is there promise of reason­
ably stable careers in research and teaching. 

Extraordinarily rewarding in an ethical sense, work in 
tropical health has undeniable drawbacks of frustration, 
health risks, loneliness, inadequate resources, limited 
job opportunity, and having to work apart from conven­
tional reward structures. 

Small already, the field is unusually vulnerable to 
adverse effects of federal financial and personnel 
policies stemming from government-wide budget con­
siderations rather than from any specific consideration 
of tropical health or of U. S. weaknesses in the field. 
The result has been erosion of the possibilities of 
sustaining and expanding a cadre of sufficiently exper­
ienced federal tropical health professionals. 

Personnel ceilings established for all federal agen­
cies and limitations on the numbers of federal employees 
stationed abroad diminish opportunities for long-term 
research and training where tropical diseases are 
endemic. The current supply of federal employee pro­
fessionals in tropical diseases is barely sufficient to 
sustain continuity in research programs, diagnostic 
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services, and short-term technical assistance miss ions 
overseas . Federal agency positions for personnel engaged 
in tropical disease research and control should not be 
re4uced further: they should be expanded. 

Academic institutions are structured to support re­
search careers, and individuals whose talents are more in 
the administration of disease control programs, applied 
epidemiology , or clinical practice and teaching do not 
receive priority in hiring or promotions . Few academic 
institutions can support faculty members who spend 
several months each year working in the tropics and who 
wish to maintain their ties to the university during 
years abroad. Only those universities with the largest 
concentrations of faculty and diverse funding resources 
can afford to maintain career pos itions for a multi ­
disc iplinary group of tropical disease profess ionals. 

The private consulting firm or re search institute that 
employs tropical disease profess ionals may increas ingly 
provide career opportunities, although not stabil ity. 
The financial base for such organizations may be 
exceedingly narrow, and individuals are employed only 
when a government contract is won. Private firms are 
often establ ished in close physical prox imity to 
univers ity centers to fac il itate relationships with 
faculty members , and one effect may be to draw attention 
of faculty away from their primary commitments . 

The career structures similarly are shaky for tropical 
disease profess ionals who have skills in public health 
and infectious disease control . Demand and supply do not 
always match, and program budget increases do not 
guarantee availability of required personnel or career 
positions. The nation' s abil ity to mobilize trained 
personnel when needed , when it has not maintained an 
adequate permanent base of federal employees , is of 
obvious and cruc ial concern. 

Several options might ease this s ituation somewhat . 
Each involves temporary assignments or exchanges of 
tropical disease profess ionals among federal and state 
agenc ies and academic institutions, but not necessarily 
at the cost of budget increases. Federal agenc ies with 
respons ib ilities for tropical health programs should seek 
ways to deve lop a national framework for career service 
in tropical disease work . Several mechanisms already 
exist for pers onnel exchanges, but they are not linked to 
tropical disease profess ionals . 

Ihe long-term objective of any career initiative 
should be to create a network of institutions both in the 

Copyright © National Academy of Sciences. All rights reserved.

US Capacity to Address Tropical Infectious Disease Problems:  Conclusions and Recommendations
http://www.nap.edu/catalog.php?record_id=18895

http://www.nap.edu/catalog.php?record_id=18895


16 

United States and abroad that would host visi ting 
tropical di sease professionals with limited assignments 
from participating U . S . .  foreign .  and international 
agencies. Such assignments woul d increase the usefulness 
of private, state, and academic scientists to federal 
programs and vice versa, while broadening their skills 
and contributing to competence in the agencies. 
Mechanisms to be explored or expanded include: 

o A competitive program using positions exempt from 
federal ceilings. 

o A fellowship program administered by a national 
scientific association. 

o Contractual service agreements with selected 
universities. 

o An improved mechanism for joint career assignments 
by universities and the Agency for International 
Development. There is a well-established program between 
land-grant colleges and the Agency for International 
Development in the agricultural sector. 

o Increased consideration, in service-project 
contracting, of the potential for building long-term 
academic and governmental capacity to address tropical 
disease problems. 

DISEASE SURVEILLANCE 

Disease control is linked inextricably to disease 
surveillance. Knowledge of disease incidence, prev­
alence, seasonal variations, transmission patterns, and 
distribution in populations is essential to the devel­
opment of disease-control strategies, whether for a 
country, region, or continent. Reliabl e surveil lance 
data for most tropical diseases are lacking, as are 
adequate epidemiologic surveil lance methods and epide­
miologists to test and use those methods. Reference 
laboratories for a wide range of bacterial, viral , and 
parasitic organisms are lacking; so are skil l ed diag­
nostic staff in many countries, which makes confirmation 
of suspected outbreaks of communicable diseases more 
difficult. Moreover, governments may be sensitive about 
dissemination of data on problems that might have been 
preventable. 

The United States possesses the world's largest number 
of well-trained epidemiologists and could, were oppor­
tunities expanded, exercise global leadership in 
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training epidemiologists and assisting in the development 
of reliable surveil lance systems for tropical diseases. 
The Global Epidemic Intelligence Seryice training program 
of the Centers for Disease Control has led to increased 
d i s e a s e  surve i l l ance capab i l i ty in s eve ral t ropi c a l  
c ount r i e s  and should be expanded .  

Th e  Department of Heal th and Human S e rvices shoul d  
e s tab l i sh a program to a s s i s t  deve loping countries  in 
improving the qual i ty and increas ing the numb e r  o f  
ove r s e a s  r e fe r e nc e laboratories  capable of diagnos ing 
trop i c a l  dis e ase pathogen$ . The program should include 
short-term training, provision of reagents and equipment 
on a l imited basis, and qual ity control arrangements. 
Currentl y, the Centers for Disease Control assist devel­
oping countries when requested, but the Public Health 
Service does not have the budget to establish such a 
program on its own. Universities and private companies 
also have much relevant experience, but no mechanism 
exists to tap this expertise. 

STRENGTHENING CAPABILITIES OF DEVELOPING COUNTRIES 

Research capabilities in many developing countries 
have increased significantly over the past two decades. 
U. S. government and academic institutions have con­
tributed substantially in terms of graduate and post­
doctoral training, generating a wide network of pro­
fessional and personal relationships that have continued 
long after the formal training. Many more U. S. scien­
tis ts would like to maintain links with former trainees 
or visitors from abroad but lack the opportunity. 

In developing countries, most institutions with 
res ponsibilities for tropical disease research and 
control suffer chronically from outdated or non­
functioning equipment and l ack of resources to carry out 
studies. Many of their investigators have received 
graduate training in the United States and Europe. Some 
are able to maintain collaborative relationships with 
U. S. academic institutions, but their ability to obtain 
funding for collaborative research is limited by the 
small numbers of donors interested in collaboration in 
applied and field research. The institution strength­
ening program of the International Special Programme for 
Research and Training in Tropical Diseases supports some 
centers in less -developed countries. They are few in 
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comparison to need, and the quality of much of the re­
search could be greatly improved by strong collaborative 
relationships with institutions in industrialized coun­
tries. 

Some developing countries have established con­
siderable infrastructure for research on communicable 
diseases and can take better advantage of U.S. resources 
that are already available. An unusual and outstanding 
case is Thailand, which has a Centers for Disease Control 
epidemiology training unit in the Ministry of Health; 
links to the Rockefeller Foundation' s  Great Neglected 
Diseases and Clinical Epidemiology programs; support for 
research in universities, in the form of several grant 
awards from the Office of the Science Advisor of the 
Agency for International Development and the Research 
Grants program of BOSTID, National Research Council; and 
a U.S. Army unit (of the Armed Forces Research Institute 
of Medical Sciences) that does communicable disease 
research. 

In countries like Thailand, local authorities are well 
trained and for the most part equipped to make their own 
decisions about control program needs. U. S. resources 
can make an important difference in certain areas, how­
ever, provided that there is flexibility in their use. 
For example, a national advisory board has been es­
tablished for control of communicable diseases. This 
board represents an important step in consolidating 
progress toward developing an epidemiologic surveillance 
system, strengthening laboratory infrastructure, and 
imp roving l ocal t ra i n ing p ro grams . 

Co l l ab o r a tive programs that comb ine r e s e arch and 
tra ining (no t  nec e s s ar ily degre e - granting) components a r e  

the mo s t  appropr i ate ways for the Uni t e d  S ta t e s  to a s s i s t  
i n  s trengthen ing capab i l i t i e s  o f  deve loping countr i e s  t o  
deal w i th t ropical d i s e as e  problems , Thi s  conclus ion i s  
bas e d  o n  s eve ral ob s e rv a t ions . Tra ined sc ient i f i c  and 
technical personnel in developing countries are more 
numerous than before, and many are now receiving graduate 
training in their own countries. U.S. institutions 
clearly benefit from collaborative relationships in terms 
of field research and training opportunities. 

Institutions of the less-developed countries also 
benefit enormously from participation in collaborative 
research programs, provided that relationships have 
continuity and generate scientific opportunities for both 
sides. Formal U.S. academic degree programs are not 
always appropriate to needs and conditions in developing 
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countries. Substantial resources are not likely to be 
available in the future from U. S. donor agencies for 
support of research in less-developed countries without a 
collaborative component that involves U.S. scientists. 

In a commissioned review for this committee, Courtney 
Nelson recounted U.S. experiences in tropical disease 
research in a variety of circumstances and arrangements 
(see Appendix) . Nelson considered the scope of each 
program along the spectrum of basic, applied, and develop­
mental research needed for disease control, the extent of 
collaboration between U.S. and host-country scientists, 
the impact of the program in reducing disease burden, and 
the effects on institutional capacities of the developing 
countries. Of the programs considered, only two--Inter­
national Collaboration in Infectious Disease Research, 
funded by the National Institutes of Health, and Great 
Neglected Diseases, funded by the Rockefeller Founda­
tion--were designed from the outset to promote collab­
oration between institutions of the industrialized 
countries and the less-developed countries. Even these 
programs are limited in funds, problems addressed, and 
purposes of research. 

This committee held a workshop in Cairo, Egypt, 
immediately following the 1985 Congress on Infectious 
Diseases, to discuss these issues with scientists from 
developing countries. Workshop participants endorsed 
problem-oriented collaborative research on tropical 
diseases both as a development tool and as an effort that 
will yield scientific and practical benefits to the U. S. 
public. The workshop noted that collaboration serves 
numerous U. S. interests, including opportunities for 
basic ecological and clinical studies and for testing new 
vaccines and pharmaceutical products for tropical 
diseases. They did not view U.S. involvement as only 
technical assistance or expert advisory services; 
effective collaboration was seen as a long-term 
partnership. 

Participants observed that collaborative relationships 
with U. S. scientists function best when relative parity 
exists between the partners, even though each contributes 
different but complementary assets, with mutual appre­
ciation of good science. Critical factors in this 
respect include three basic components--time available to 
devote to research, scientific equipment and reagents, 
and access to the scientific literature. U. S. collab­
orative programs should assist their partners in the 
developing countries to build this kind of capability. 
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Information on U.S. tropical health programs and their 
purposes is not easy to obtain in the United States, and 
the problem is compounded by distance and lack of acces s  
t o  adequate reference sources . Moreover , as workshop 
partic ipants noted ,  the administrative styles and 
managerial requirements of various agencies differ 
markedly . These are issues to which public and private 
donor agenc ies and science attaches might usefully give 
attention. Improvements in the confusing s ituation that 
prevails currently could be achieved at modest cost by 
adding staff and communications and data-base fac ilities 
to an existing program. 

All U . S .  donor agencies should consider ways to 
restructure current tropical disease research and control 
programs to include or improve the three bas ic 
components - - collaboration. research training . and 
institutional support . Agenc ies could restructure 
existing programs by us ing interagency agreements to 
cofund andjor cosponsor , with personnel shar ing , 
additional activities that would mutually benefit the 
sponsors. 

The National Institutes of Health program of Inter­
national Collaboration in Infectious Disease Research 
should be expanded to a constant level of at least 10 
Part A <Program Pro iect) and 10 Part B (Scientist to 
Scientist) awards . with appropriate funding levels . The 
program should be changed to inc lude provis ions for 
making additional funds available to developing - country 
institutions for research and formal research training of 
their own scientists in tropical diseases within the 
general obj ectives of each award. This modification 
would contribute toward the strengthening of host 
institutions in developing countries and thereby more 
effectively promote the program ' s  initial goals . 

COORDINATION 

An initial impetus for this study was the need on the 
part of the three federal agency sponsors to characterize 
the extent of the national effort directed toward trop ­
ical disease problems and to compare relevant functions 
of various agenc ies and private organizations. I ssues of 
coordination of efforts and the extent of targeting to ­
ward specific obj ectives are inherent in this kind of 
review . The fact , rather than the form , o f  coordination 
is what is important . Federal agencies interpret the ir 
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legislative mandates and s tructure the ir programs inde ­
pendently , and effective coordination to ensure that the 
United S tates is doing what it needs to do is a func tion 
of care and concern . Highly s tructured coordination 
machinery , whether with or without arrangements for lead 
agenc ies , sometimes works and sometimes does not . 

Not surpris ingly , this committee could not identify 
any s ingle locus of respons ib i l i ty for monitor ing the 
activities and directions of national trop ical disease 
research and technology development , for integrating 
knowledge with disease control programs , or for tracking 
progress in reducing rates of infection in develop ing 
countr ies . However , the committee observed numerous 
instances of mee tings to assess research needs and oppor ­
tunities or to review agency priorities for a s ingle 
disease or group of diseases . Coordination of the 
nation ' s research programs and activities related to 
trop ical diseases is decentral ized , and much of it is 
informal . People who care about these subj ects seek to 
s tay in touch with one another . 

Information exchange about trop ical disease ac tivities 
among U . S .  private organizations , academic ins titutions , 
and federal agenc ies is uneven . Ad hoc personal com­
munication and individual research generally bridge the 
gaps about spec ific country programs and activities or 
new federal agency initiatives . Newsletters , such as the 
National Counc il for International Heal th ' s International 
Healtb News , also contribute by reporting federal ini ­
tiatives and funding opportuni ties . A U . S .  data base for 
trop ical disease programs and country activity infor ­
mation would be helpful for trop ical disease spec ial ists 
as we ll as program adminis trators if its coverage is wide 
rather than l imited to programs of only a few agencies . 
Tbe Agency for Inte rnational Deve l opment . in coopera t i on 
with the U . S ,  Department of Health and Human Servic e s  and 
the Department o f  Defens e . should cons ide r e s tab l i sh i ng a 

new data bas e  for tropical disease re s e arch and control 
activiti e s . 

Where the re is overlap or c omp l ementar i ty o f  p rogram 
obj ectives , the agenc ies may negotiate agreements for 
exchanging or borrowing personnel and trans ferring 
funds . For examp le , in fiscal years 1984 and 1985 , the 
Pub l ic Heal th Service maintained about 20 separate 
agreements relating to communicable disease research and 
control in develop ing countr ies . These arrangements 
include $47 mill ion in program funds for the Combatting 
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Communicable Childhood Diseases program in sub-S aharan 
Africa and $3 . 2  mil l ion for an accelerated vaccine­
develo pment progr am managed by a project officer at the 
National Ins titutes of Heal th' s Fogarty International 
Center. The Agency for International Devel opme nt has 
also just arranged to channel about $3 . 5  mil lion through 
the Nati onal I nstitute of Al lergy and Infectious Diseases 
to establish a university-based facility to conduct 
cli ni cal trials of mal aria vaccine. 

Informal personal networks of communication and 
cooperation in federal agencies, extending into academia 
and industry, have been extensive and have contributed 
subs tantiall y to the history of this fiel d. For the most 
part such networks have been built upon shared exper­
iences; for example, service in World War II, research 
work at major laboratories, or participation in the gl o­
bal campaign to eradicate smallpox. 

Internationally, of course, the Worl d Heal th Organiza­
tion and the Special Programme for Research and Training 
in Tropical Diseases contribute to research coordination, 
information dissemination, and technology development, 
consi stently so for the six priority diseases of the 
special program. 

Establishing an international research and development 
system for tropical diseases is a worthy long-term go al 
for maximum impact in reducing the disease burden. 
However, such a system is not feasible in the short 
term. The multidisciplinary institutional anchoring 
pos ts are, for the most part,  still lacking. Few insti­
tutions in developing countries possess sufficient multi­
discipl inary talent and resources to support productive 
col laboration along a broad spectrum of activities that 
range from research and technol ogy devel opment to disease 
surveillance and control. So it is unlikely that � uch a 
system will be available soon as an international coor­
dination mechanism. 

In reviewing the major programs and activities cur­
rently sponsored by private organizations and government 
agencies, this committee found littl e or no evidence of 
wasteful dupl ication of efforts as a consequence of 
different federal agency mandates. However, the com­
mittee di d find evidence of missed scientific, humani­
tar ian, and foreign po licy opportuni ties. U.S. drug 
devel opment for parasitic diseases has lagged, research 
col laborati on and training opportunities have not been 
emphas ized, and communicable disease surveillance and 
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control capabilities in the less-developed countries have 
not received systematic attention from U. S. donor organi­
zations. 

U. S. academic and military resources have been under­
utilized in some respects. Domestically, there is much 
more interest and potentially much more capacity within 
U. S. universities to support collaborative research and 
training activities with institutions of the developing 
countries. Yet few universities have been able to build 
up the critical mass of tropical disease specialists 
needed to sustain multidisciplinary programs. Overseas, 
the military laboratories are often restricted by 
security or local political considerations from a more 
useful role in local tropical disease control. 

POLICY AND PLANNING 

The U. S. government does not have a strategic policy 
and program planning capability for tropical diseases. 
Responsibilities and resources to address tropical 
disease problems are split, for the most part, among the 
Public Health Service, the Agency for I nternational 
Development, and the Department of Defense. Federal 
agency programs expand and contract within the con­
straints of agency mandates and budgetary pressures; no 
central government office monitors natio nal goals, 
priorities, or activities related to tropical disease 
research and control within the United States and with 
developing countries. 

The committee notes that absence of a central review 
office has not impeded agencies from taking important 
initiatives. Some, like the International Collaboration 
for Infectious Disease Research program, have been 
established with a long-term perspective, but lack the 
explicit mandate and funds to meet the full range of 
collaborative research needs. Others, like the 
competitive research grants programs supported by the 
Agency for I nternational Development' s Office of Science 
and Technology, strengthen research capabilities in 
developing countries but do not support formal research 
training of U. S. or developing-country scientists. These 
two programs, as illustrative examples, may complement 
each othe r to some extent within a specific developing 
country, yet neither covers the entire spectrum of 
potential U. S. involvement in tropical disease problems. 
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Over the past decade , various government offices have 
as sumed lead roles in international health pol icy 
formulation , each emphas izing trop ical disease research 
and control to some extent . The Executive Office of the 
Pres ident , in 1977 , began an ambitious review of all 
federal agency involvements in international health . 

The United States has not regularly reviewed its 
trop ical health efforts in light of national interests . 
Arransements are needed for re&Ular review of U . S .  and 
international tropical health programs in order to assess 
prosress .  to recognize innovations . to respond to 
resource and program gaps . and to foster economy and 
efficiency in these prosrams . 

Within the United States , the Office of Science and 
Technology Policy and the Office of Management and Budget 
have broad respons ibilities for review and analys is of 
both s ingle agency and multiagency programs . The miss ion 
agencies as wel l  have been charged by Congress with 
coordinating the ir efforts to guard agains t gaps , im­
balances , and unnecessary duplications of effort .  � 
Office of Science and Technolo&Y Policy. in cooperation 
with the Office of Manasement and Budget .  would find it 
useful to consult periodically with representatives of 
all federal asencies concerned with tropical health . and 
to meet with nongovernmental adyisers also . to ensure 
that U . S .  efforts in this field meet national needs . It 
would also be des irable to assess and review the inter ­
national and other bilateral programs for tropical 
disease research and control to identify specific 
opportunities for U . S .  contributions that could expand or 
s trengthen exis ting efforts . 

U . S .  government and private resources dedicated to 
trop ical health are suffic ient to sustain a subs tantial 
biomedical research base in this field and to respond to 
occas ional public health threats from trop ical patho gens 
in the United States . They are insufficient to ensure 
U . S .  abi l ity to cope with more than occas ional domestic 
cases of these diseases . U . S .  capacity and coordination 
of U . S .  efforts in this field depend heavily on the 
specialized knowledge , experience , and dedication of 
veteran tropical health profess ionals . That expertise is 
not be ing adequately renewe d .  Nor is this country 
adequately serving its trop ical health interests abroad . 
Accordingly , the United S tates is limiting its leadership 
role in the control of tropical infectious diseases at a 
time when sc ientific opportunities and humanitarian and 
economic concerns are very large . 
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