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THE WHITE HOUSE 

WASHINGTON 

Fighting a Global Health Threat 

The Twentieth Century has been a century of revolution in medical science.
 
Genetic research, advanced diagnostics, new vaccines and pharmaceuticals have vastly
 
improved our ability to care for human health. The United States has been the world's
 
pioneer in this revolution, with our leadership rooted in a long history of public
 
investment and partnership with the private sector.
 

An area in which tremendous strides have been made is the fight against infectious 
disease. Progress has been so great that three decades ago some predicted that we would 
soon see the end of infectious disease epidemics. However, infectious diseases are re­
emerging around the globe, including in the United States. In the past decade, we have 
seen HIV/AIDS explode into a global pandemic. Other diseases thought to be under 
control are re-emerging world-wide, such as tuberculosis, cholera, and pneumonia. The 
factors that contribute to the resurgence of these diseases--the evolution of drug-resistant 
microbes, population movement, changes in ecology and climate--show no sign of 
abatement. 

Through the National Science and Technology Council and its Committee on 
International Science, Engineering, and Technology, the Administration has undertaken an 
examination of the existing national and international mechanisms for surveillance, 
response and prevention of outbreaks of emerging infectious diseases. An interagency 
working group has prepared a review of the U.S. role in detection, reporting and response 
to these outbreaks and developed a list of recommendations which are described in this 
report. 

We are committed to putting into place a national response to the growing threat of 
infectious diseases--a response that involves a coordinated strategy of basic research, 
training, public health programs, foreign assistance, and security measures. 
Internationally, the U.S. will work with multilateral organizations and other countries to 
improve world-wide disease surveillance, reporting and response, while encouraging other 
countries to make infectious disease detection and control national priorities. Our ultimate 
goal is to foster the creation of a world-wide surveillance and response network that will 
protect the future health and well being of our citizens. 
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Foreword
 
A U.S. Government interagency working group was convened on December 14, 1994, to 

consider the global threat of emerging and re-emerging infectious diseases. The working 
group was established under the aegis of the Committee on International Science, 

Engineering, and Technology Policy (CISET) of President Clinton's National Science and 
Technology Council. CISET is Co-Chaired by Mr. Timothy Wirth, Under Secretary for Global 
Affairs, Department of State; Dr. Carol Lancaster, Deputy Administrator, Agency for Interna­
tional Development; and Ms. Jane Wales, Associate Director, Office of Science and Tecnology 
Policy. Dr. David Satcher, the Director of the Centers for Disease Control and Prevention (CDC), 
chaired the CISET working group, which included five sub-groups with co-chairs f&m CDC, the 
Food and Drug Administration (FDA), the National Institutes of Health (NIH), the U.S. Agency 
for International Development (USAID), the Department of Defense (Do)), and the State 
Department. The working group's membership, which included representatives from more than 
17 different Government agencies and departments, reviewed the U.S. role in detection, report­
ing, and response to outbreaks of new and re-emerging infectious diseases and made a number of 
recommendations which are described in this report. 

The CISET Working Group on Emerging and Re-emerging Infectious Diseases com­
prised the following agencies and organizations: 

Department of Agriculture Department of State 

Department of Commerce Bureau of Oceans and International 

National Oceanic and Atmospheric Environment and Scientific Affairs 
Administration Bureau of International Organization 

National Institute of Standards and Affairs 
Technology Office of Medical Services 

Department of Defense Department of Veterans' Affairs 

Office of the Assistant Secretary of Environmental Protection Agency
 
Defense (Health Affairs) National Aeronautics and Space
 

Department of the Army Administration
 

Department of the Navy National Security Council
 

Department of Health and Human Office of Global Climate Change
 
Services Research Programs
 
Public Health Service Office of Management and Budget
 

Centers for Disease Control and Peace Corps 
Prevention U.S. Agency for International 

Food and Drug Administration Development 

National Institutes of Health White House Office of Science and 

Fogarty International Center Technology Policy 

National Institute of Allergy and White House Council for Environmental 
Infectious Diseases Quality 

Office of International Health 
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Executive Summary
 

Emerging Infectious Diseases 
hirty years ago, the threat of infectious 
diseases appeared to be receding. 
Modem scientific advances, including 

antibiotic drugs, vaccines against childhood 
diseases, and improved technology for 
sanitation, had facilitated the control or 
prevention of many infectious diseases, 
particularly in industrialized nations. The 
incidence of childhood diseases such as polio, 
whooping cough, and diphtheria was declining 
due to the use of vaccines. In addition, 
American physicians had fast-acting, effective 
antibiotics to combat often fatal bacterial 
diseases such as meningitis and pneumonia. 
Deaths from infection, commonplace at the 
beginning of the twentieth century, were no 
longer a frequent occurrence in the United 
States. Meanwhile, in other parts of the world, 
chemical pesticides like DDT were lowering 
the incidence of malaria, a major killer of 
children, by controlling populations of 
parasite-carrying mosquitoes. 

As it turned out, our understandable 
euphoria was premature. It did not take into 
account the extraordinary resilience of 
infectious microbes, which have a remarkable 
ability to evolve, adapt, and develop resistance 
to drugs in an unpredictable and dynamic 
fashion. It also did not take into account the 
accelerating spread of human populations into 
tropical forests and overcrowded mega-cities 
where people are exposed to a variety of 
emerging infectious agents. 

Today, most health professionals agree 
that new microbial threats are appearing in 
significant numbers, while well-known 
illnesses thought to be under control are re-
emerging. Most Americans are aware of the 
epidemic of the acquired immunodeficiency 
syndrome (AIDS) and the related increase in 
tuberculosis (TB) cases in the United States. 
In fact, there has been a general resurgence of 
infectious diseases throughout the world, 
including significant outbreaks of cholera, 
malaria, yellow fever, and diphtheria. In 
addition, bacterial resistance to antibiotic 
drugs is an increasingly serious worldwide 

problem. Furthermore, the number of people 
infected with the human immunodeficiency 
virus (HIV) that causes AIDS is increasing in 
many countries and may reach 40 million by 
the year 2000. Most recently, Ebola virus, 
which causes an often fatal hemorrhagic 
illness, has appeared again in Africa, and a 
formerly unknown virus of the measles family 
that killed several horses in Australia also 
infected two men, one of whom died. 

New diseases have also appeared within 
the United States, including Lyme disease, 
Legionnaires' disease, and most recently 
hantavirus pulmonary syndrome (HPS). HPS 
was first recognized in the southwestern 
United States in 1993 and has since been 
detected in more than 20 states and in several 
other countries in the Americas. Other new or 
re-emerging threats in the United States 
include multidrug-resistant TB; antibiotic­
resistant bacteria causing ear infections; 
pneumonia; meningitis; rabies; and diarrheal 
diseases caused by the parasite Crypto­
sporidium parvum and by certain toxigenic 
strains of Escherichiacoli bacteria. 

Why are new infectious diseases 
emerging? 

The reasons for the sharp increase in 
incidence of many infectious diseases - once 
thought to be under control - are complex 
and not fully understood. Population shifts and 
population growth; chang.s i human behav­
ior; urbanization, poverty, and crowding; 
changes in ecology and climate; the evolution 
of microbes; inadequacy of public health 
infrastructures; and modem travel and trade 
havo all contributed. For example, the ease of 
modem travel creates many opportunities for a 
disease outbreak in remote areas to spread to a 
crowded urban area. Human behavioral 
factors, such as dietary habits and food 
handling, personal hygiene, risky sexual 
behavior, and intravenous drug use can 
contribute to disease emergence. In several 
parts of the world, human encroachment on 
tropical forests has brought populations with 
little or no disease resistance into close 
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proximity with insects that carry malaria and 
yellow fever and other, sometimes unknown, 
infectious diseases. In addition, local fluctua-
tions in temperature and rainfall affect the 
number of microbe-carrying rodents in some 
areas. Finally, in many parts of the world there 
has been a deterioration in the local public 
health infrastructures that monitor and respond 
to disease outbreaks. 

Are infectious disease surveillance 

and control cost-effective? 


The costs of infectious diseases at home 
and abroad are staggering, and the cost-
effectiveness of disease prevention has been 
demonstrated again and again. Every year, 
billions of dollars are lost in the United States 
in direct medical costs and lost productivity, 
due to intestinal infections, sexually transmit-
ted diseases, influenza, and other viral, 
bacterial, or parasitic diseases. When diseases 
are controlled or prevented, tremendous 
savings can be achieved. For instance, a timely 
epidemiologic investigation in Washington 
State in 1993 led to the prompt recall of 
250,000 hamburgers contaminated with E. coli 
0157, saving millions of dollars as well as 
preventing human suffering and death. Since 
smallpox was eradicated in 1977, the total 
investment of $32 million has been returned to 
the United States every 26 days. Based on the 
current rate of progress towards eradication of 
poliomyelitis, the World Health Organization 
predicts "global savings of half a billion 
dollars by the year 2000, increasing to $3 
billion annually by the year 2015." Further-
more, every dollar spent on the vaccine against 
measles, mumps, and rubella, saves $21, while 
every dollar spent on the vaccine against 
diphtheria, tetanus, and pertussis saves $29. 
Clearly, public health measures that prevent or 
control infectious diseases are extremely cost-
effective. 

Today, two of the largest U.S. infectious 
disease health-care expenses are for the 
treatment of TB and AIDS. When the first 
cases of AIDS and drug-resistant TB were 
detected in the United States control measures 
were delayed, partly due to a lack of surveil-
lance information. TB is an ancient disease, 
known throughout human history, that re- 
emerged in the United States in the late 1980s, 
sometimes in a drug-resistant or multidrug-
resistant form. Government spending on 

infectious disease control had declined during 
the 1980s, and in 1986 the surveillance system 
for drug-resistant TB was discontinued. By 
1993, multidrug-resistant TB had became a 
public health crisis and millions of federal 
dollars were necessary to control the emer­
gency. 

Unlike TB, AIDS is a newly emergent 
disease, unrecognized before the 1980s. AIDS 
might have been identified before it became 
established in the United States if a global 
surveillance system with the capacity to 
identify new diseases had been in place in the 
1970s. As early as 1962, African doctors 
apparently witnessed cases of what was then 
known as "slim disease." Had the intema­
tional community taken notice, epidemiolo­
gists might have gained a head start in 
learning how AILJS is transmitted and pre­
vented, and many lives might have been saved. 

Disease prevention is an investment in the 
young people of the world and in our collec­
five future. Every year, an estimated four 
million infant and child deaths are prevented 
by vaccination and other preventive health 
measures, due to multilateral efforts. At the 
same time, many countries have dramatically 
strengthened their health-care delivery 
systems, even in the face of economic stagna­
tion. On the other hand, the AIDS pandemic 
and the resurgence of malaria and TB are 
impeding economic development in many of 
the world's poorest countries. 

Need for U.S. leadership 
The modern world is a very small place; 

any city in the world is only a plane ride away 
from any other. Infectious microbes can easily 
travel across borders with their human or 
animal hosts. In fact, diseases that arise in 
other parts of the world are repeatedly intro­
duced into the United States, where they may 
threaten our national health and security. Thus, 
controlling disease outbreaks in other coun­
tries is important not only for humanitarian 
reasons. It also prevents those diseases from 
entering the United States, at great savings of 
U.S. lives and dollars. Moreover, U.S. support 
for disease investigations in other countries 
provides U.S. scientists with opportunities to 
bring U.S. capacity to focus on new pathogens 
like Ebola virus and consider how best to 
control, prevent, and treat them internationally 
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before they arrive on our shores. Thus, U.S. 
interests are served while providing support to 
other nations. 

Actively promoting the effort to develop 
an international partnership to address emerg-
ing infectious diseases is a natural role for the 
United States. American business leaders and 
scientists are in the forefront of the computer 
communications and biomedical research 
communities that must provide the technical 
and scientific underpinning for disease 
surveillance. The United States maintains 
more medical facilities and personnel abroad 
than any other country, in terms of both 
civilian and military, and public and private 
sector institutions. Furthermore, American 
scientists and public health professionals have 
been among the most important contributors to 
the international efforts to eradicate smallpox 
and polio. This position of leadership should 
be fostered. 

Our earlier successes in controlling 
infections have bred complacency. Conse-
quently, the component of the public health 
system that protects the public from infectious 
microbes has been neglected, both here and 
abroad, and its focus has narrowed. In the 
United States, federal, state, and local efforts 
to control communicable diseases are concen-
trated on a few targeted illnesses, with few 
resources allocated to address new or re-
emerging diseases. This limits the ability of 
the U.S. medical community to detect and 
respond to outbreaks of newly emerging 
diseases, whether here or in foreign countries, 

International coordination of 
infectious disease prevention efforts 

The challenge ahead outstrips the means 
available to any one country or to international 
organizations. The elimination of smallpox 
would not have been possible without a truly 
global effort. Similarly, multilateral leadership 
and resources propel the international program 
to eradicate polio. Both examples demonstrate 
the value to American citizens of resources 
invested in global disease prevention. 

In addition, an effective global disease 
surveillance and response network will enable 
the United States to respond quickly and 
effectively in the event of terrorist incidents 
involving biological or chemical agents. The 
experience gained in controlling naturally 
occurring microbes will enhance our ability to 

cope with a biological warfare agent, should 
the need arise. The release of nerve gas in the 
Tokyo subway system in March 1995 has 
underscored our need to be well prepared to 
counteract deliberate attempts to undermine 
human health. 

To address the growing threat of emerging 
infectious diseases the U.S. Government must 
not only improve its public health infrastruc­
ture, but also work in concert with other 
nations and international bodies, particularly 
WHO. The work and cost of protecting the 
world's people from infectious diseases must 
be shared by all nations. Some industrialized 
countries have already decided to devote 
substantial resources to a surveillance effort, 
and some less developed nations may also be 
ready to engage in an international effort that 
is so clearly in their own interests. President 
Clinton and the other leaders of the G7 nations 
recently endorsed 11 pilot projects of the 
Global Information Infrastructure at the 
Halifax Summit, including a project entitled, 
"Toward a Global Health Network." This 
project is designed to help public health 
institutions in their fight against infectious 
discases and major health hazards. In addition, 
the World Health Assembly recently passed a 
resolution that focuses on national capacity 
building related to detecting and controlling 
emerging infectious diseases. The U.S. Agency 
for International Development (USAID), other 
donors, and the WHO, are continuing to assist 
developing countries in establishing disease 
prevention and control programs and to 
encourage the development of disease report­
ing systems. 

Although international efforts must be 
coordinated to prevent global pandemics, 
disease surveillance is first of all the responsi­
bility of each sovereign nation. However, 
individual governments may not only lack the 
means to respond but may also be reluctant to 
share national disease surveillance informa­
tion, fearing losses in trade, tourism, and 
national prestige. Nevertheless, because the 
United States is widely respected as the 
,,orld's foremost authority on infectious 
disease recognition and control, we do learn 
about most major disease outbreaks in other 
countries, although not always in an official or 
timely fashion. Individual doctors, laborato­
ries, or ministries of health often seek United 
States assistance when they are confronted 
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with a disease problem that they cannot solve, 
To ensure that we continue to be notified whe 
an unusual outbreak occurs, we must encour-
age and support other countries' efforts in 
national disease surveillance and respond 
when asked for assistance. We must strive to 
develop a sense of shared responsibility and 
mutual confidence in the global effort to 
combat infectious diseases. 

The effort to build a global surveillance 
and response system supports other foreign 
policy goals of the United States. Obviously, 
such a system will help protect the health of 
American citizens and of people throughout 
the world. In the post-Cold War period, a 
major objective of U.S. foreign policy is the 
promotion of political stability through 
sustainable economic development around the 
globe. Helping other countries to help them-
selves - to improve the lives of their citizens, 
develop their economies, and find niches in 
the global economy - is a major goal for U.S 
foreign assistance. Healthy people are more 
productive and better able to contribute to 
their country's welfare. 

Building a global infectious diseases 
network 

Surveillance 
At the present time, a formal system for 

infectious disease surveillance does not exist 
on a global scale. When a cluster of cases of a 
new disease occurs in a remote part of Africa, 
Eastern Europe, Asia, or the Americas, the 
international community may or may not learn 
about it. If a new disease of unknown cause 
occurs in a part of the world that lacks modem 
communications, it may spread far and wide 
before it is recognized and brought under 
control. In most cases, however, news of a 
major outbreak spreads informally. When 
international resources are successfully 
mobilized, assistance in diagnosis, disease 
control and prevention can be made available 
to local health authorities. Clinical specimens 
can be sent to a diagnostic "reference" 
laboratory to rule out known disease agents. 
Epidemiologists can be sent into the field to 
help investigate the source of the new infec- 
tion and determine how it is transmitted. 
Public health officials can use this information 
to implement appropriate control measures. 
Dnce the infectious agent has been identified, 

which is often a difficult task, experimental 
scientists can start to develop diagnostic tools 
and treatments if the disease is carried by a 
previously unknown agent. 

The elements of a global network for 
disease surveillance already exist but need to 
be strengthened, linked, and coordinated. For 
instance, many U.S. Government departments 
and agencies maintain or support field stations 
and laboratories in Africa, Asia, and the 
Americas that may be electronically linked to 
provide an initial framework for a network for 
global infectious disease reporting. In partner­
ship with other countries and with WHO, this 
skeletal surveillance network could be 
expanded over time to include many intema­
tional resources, including national health 
ministries, WHO Collaborating Centers, 
hospitals, and laboratories operated by other 
nations, and American and foreign private 
voluntary organizations. 

Information technology is revolutionizing 
communications worldwide; this technology 
needs to be applied to disease control pro­
grams, not only to effectively monitor program 
performance and progress, but also to detect 
and report emerging problems. 
Response 

The process of response encompasses a 
multitude of activities, including diagnosis of 
the disease; investigation to understand its 
source and modes of transmission; implemen­
tation of control strategies and programs; 
research to develop adequate means to treat it 
and prevent its spread; and production and 
dissemination of the necessary drugs and 
vaccines. 

The international community does not 
always have adequate resources to respond to 
localized disease outbreaks and control them 
before they can spread across borders. If an 
"old" disease re-emerges, there may be a need 
for epidemiologic investigations and/or for 
emergency procurement or production of 
medical supplies. If the disease is new, efforts 
will be needed to identify the causative 
microbe and determine how to stop its 
transmission. To make the best possible use of 
U.S. expertise and resources, it is necessary to 
establish clear lines of authority and commu­
nication among U.S. Government agencies. 
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Response to infectious disease outbreaks, 
whenever and wherever they occur requires 
international preparation and planning. A goal 
of the WHO is to assist each country to 
develop its ability to provide laboratory 
diagnosis of diseases endemic to its area and 
to refer specimens from suspected newly 
emergent or re-emergent diseases to an 
appropriate regional reference laboratory. To 
reach this goal, each country must train 
medical workers and laboratory technicians 
and supply them with appropriate equipment 
and diagnostic resources. 

In addition, several international elements 
must be in place to provide the wherewithal 
for effective and timely disease control and 
prevention efforts. First, regional referenre 
laboratories must be maintained to provide 
diagnostic expertise and distribute diagnostic 
tests. Second, an international communica-
tions mechanism must be made available to 
receive and analyze global disease surveil-
lance information. Third, regional procedures 
should be instituted to facilitate the produc-
tion, procurement, and distribution of medical 
supplies, including vaccines for disease 
eradication programs. Fourth, enhanced public 
education in simple health measures in both 
industrialized and developing countries is very 
important. 

Through programs administered by 
USAID and other agencies, the United States 
has invested in assisting developing countries 
to establish disease prevention and control 
programs, trained thousands of individuals, 
md strengthened scores of institutions. As a 
-onsequence, developing country researchers 
ire better prepared to solve their own disease 
,roblems and contribute to solving global 
nes. Strengthening this foundation will be:ritical to facilitating timely and effective 
responses to disease outbreaks and minimizing 
thimpactofmrndisease ats,andministudents and postdoctoral fellows. In addition,the impact of emerging disease threats. 

Research 
An effective system for disease surveil-

lance and control is critically dependent on a 
strong and stable research infrastructure. 

Scientific studies of infectious agents and the 
diseases they cause provide the fundamental 
knowledge base used to develop diagnostic 
tests to identify diseases, drugs to treat them, 
and vaccines to prevent them. Traditionally, 
this has been an area of U.S. strength and 
international leadership. To meet the new 
challenges represented by emerging diseases, a 
strong research and training effort must be 
sustained and strengthened. The current level 
of support for research and training in labora­
tory and field work on infectious diseases, 
other than AIDS and TB, is very limited. To 
combat new diseases for which no treatments 
are available, it is essential to maintain an 
active community of well-trained epidemiolo­
gists, laboratory scientists, clinical investiga­
tors, behavioral scientists, entomologists, and 
public health experts ready and able to seek 
new solutions for disease threats. At the 
present time, many of the brightest young 
microbiologists in the United States are 
leaving the field, discouraged by the lack of 
jobs and research funds. 

USAID, National Institutes of Health 
(NIH), and Centers for Disease Control and 
Prevention (CDC) support has fostered the 
capacity of less developed countries to identify 
and solve their infectious disease problems. 
Applied research in these countries is aimed at 
preventing disease transmission through 
control of insect and animal vectors, environ­
mental factors, and behavior, and at evaluating 
new or improved therapeutic and preventive 
measures. In addition, the National Oceanic 
and Atmospheric Administration is developing 
tools to predict local changes in weather that 
effect the incidence of vector-borne diseases. 
Training 

Many research programs routinely 
incorporate training opportunities for graduate 

there is an urgent need to augment specialized 

training programs in such areas as the 
handling of hazardous microbes, public health 
management, and field epidemiology. 

6 



d enafQ rGrn&roI60hISEW 
Gwiw 0 r~ r*,.r on ewrging inflectious'diseases "wasfornm 

94~mdcrthe .. e National Science and Tbchnology Counc's,. 
n I atonal ScZeniee..0 ring, iid Technology (CISET). Led by CDC, 

Of S006, USAIDH, Foodad.Dig Admipiistation,. NIH, and the Department 
rking group makes the following recommendations for action by the U S. 

n aeship With other countries, with WHO,' and with other international
 
J improve worldwide disease surveillance, reporting, and response by
 

6 
naio l ith tikles, WHO reginal offices, Us. Government laboratories 

;? 'vd ield stations abroad, foreign laboratories and medical r centers, and WHO 

4-si hin Ais ase surveillance u response newrks linking., 

;::Colla b orating, C n ers . / : , ' , ; ; : . . . " i 

I, ,Ensuring that reliable lines of communication exist between local and national 
medical centers and between national and regional or international reference 
facilities; especially in parts of the world where modem communications are 

.,$ eveloping- global alert system whereby national governments can inform 
'apropriate .worldwide health authq;ities of outbreaks of infectious diseases in a ,
' iely manner,' and whereby individual healt, authorities can access regional 
centers. : 

ideniifying regional and international resources that can provide diagnostic 

reagents for low incidence diseases and help identify rare and unusual diseases. 
"isting WHO to etaiisli glObal surveillance ofantibiotic resistance and drug .. ! 

,use.as a fist-step toward the development of international agreements on
 
antibiotic usage.
 

.ncouraging andassisting other countries to make infectious disease detection 
',and control anational priority. 
., Ptserving. existng U.S. Government activities that enhance other countries' 

,abilitiesto prevent and controlemerging and re-emerging health threats. 

identifying and strengthing WHO Collaborating Centers that serve as unique 
recferencei centers for diseases ~whose re-emergence is feared. 

.' ablishlng the authority of relevant .S. 3overnment agencies to make the 
mOSt effective use ,f their expeItise in building a worldwide disease surveillance 

Wid~e'sie-network 

whnthe U.S., capacity to combat emeing infectious. diseases by
 
bancihg ol laborations amlong AT$; 'agencies tI ersure maximum use of
 
~itg a resccs-foTdomestic aixd interuiationel swyeilance and-response
 

activities.thloa Supporting.g'the 67,niauicdOjin ; o
on puiblie health applications of..; 
t Iob Information Instructureentitled Albwaida Global Public Health 

Net, ork.' 

RLebuilding the U.S. infectious diseasew sur~veillance public health infrastructure
 
,!t th local, state, and t raljes,: .
 

rklng'with the d s rs to inprn e U.S. capacity for the
 

7 



~ Fos~e in inesthe mlene 

~j~s ~ oybcoimth'tfotio to prvte6citzn ~Tand 



I.Introduction
 
y the mid-1950s, the threat of infec-

tious diseases appeared to be receding 
in the United States. Deaths from 

infection, commonplace in our grandparents' 
time, were no longer a frequent occurrence. 
American physicians used fast-acting, effec-
tive drugs to combat often fatal bacterial 
diseases such as meningitis and pneumonia. 
The incidence of childhood diseases such as 
polio, whooping cough, and diphtheria, was 
declining due to the use of vaccines. Mean-
while, in other parts of the world, chemical 
pesticides like DDT were lowering the 
incidence of malaria, a major killer of chil­
dren, by controlling populations of parasite­
carrying mosquitoes. 

As it turned out, our collective - and 
quite understandable -- euphoria did not take 
into account the extraordinary resilience of 
microbes, which have a remarkable ability to 
evolve, adapt, and develop resistance to drugs 
in an unpredictable and dynamic fashion. 
Moreover, disease-carrying insects have 
developed resistance to pesticides in a very 
short time. 

Today, most health professionals agree 
that new microbial threats are appearing in 
significant numbers, while well-known 
illnesses thought to be under control are re­
emerging. Most Americans are aware of the 
epidemic of the acquired immunodeficiency 
syndrome (AIDS) and the related increase in 
tuberculosis (TB) cases in the United States. 
In fact, there has been a general resurgence of 
infectious diseases throughout the world, 
including significant outbreaks of cholera, 
malaria, yellow fever, dengue, and diphtheria, 
as well as illnesses caused by antibiotic­
resistant bacteria. There has also been a 
resurgence of fungal infections for which there 
are very few treatments. Furthermore, the 
incidence of AIDS is increasing in many 
countries. 

New diseases have also appeared within 
the United States, including Lyme disease, 
Legionnaires' disease, and most recently, 

hantavi,us pulmonary syndrome (BPS). IPS 
was first recognized in the southwestern 
United States in 1993 and has since been 
detected in more than 20 states and in several 
Dther countries in the Americas. Other new or 

re-emerging threats in the United States 

include multi-drug resistant TB, antibiotic­
resistant staphylococcal, enterococcal, and 
pneumococcal infections, and diarrheal 
diseases caused by the parasite 
Cryptosporidium parvum and by certain 
strains of Escherichia coli bacteria. In fact, 
only one antibiotic remains consistently 
effective against common hospital-acquired 
staphylococcal infections. Meanwhile, the 
number of new antibiotics introduced into the 
U.S. market has declined; not one new 
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antibiotic was approved in 1994. In the race between drug-resistant bacteria and new drugs, the 

resilient bacteria are winning. 

Why are infectious diseases re-emerging as major threats to human health? 
The reasons for the resurgence of infectious diseases are complex and not fully understood. 

Contributing factors include population shifts, increased urbanization and crowding, environ­
mental changes, and worldwide commerce and travel. Some specific causes are 

Increased numan intrusion into tropicai iorests (tor minng, tarmmg, settlement, 
and tourism), where people are most likely to come in contact with infected animals 
carrying microbes that cause diseases in humans. For instance, many scientists 
believe that the human immunodeficiency virus (HIV), which causes AIDS, is a 
zoonotic pathogen which was transmitted to humans from non-human primates. 

" 	 Changes in human behaviors which increase the risk of infection. 

* 	 Population growth and changes in demographics. By some estimates, more than 
50% of the population of the world is under 15 years of age, and the proportion is 
increasing. This means that there are an enormous number of susceptible people 
living in poor and crowded urban areas, where infectious diseases thrive. 

" 	 Population shifts within and between countries, due to changing economic 
conditions or military conflicts. 

" 	 Inadequacy and deterioration of public health infrastructures worldwide, 
including a lack of communicable disease surveillance and control efforts for food 
and water-borne diseases and vaccine-preventable diseases. 

Erosion of expertise on diseases such as plague, rabies, malaria, yellow fever, and 
botulism. 

Misuse of antibiotics or other antimicrobial drugs, which can hasten the evolution 
of resistant microbes. This includes prescribing a drug without proper indications, 
prescribing the wrong drug or the wrong dose, or having poor patient compliance 
with treatment regimens. 

Ecological changes due to irrigation projects or deforestation. For instance, 
formerly dry areas may become excellent habitats for parasite-carrying insects as 
well as for snails and other animals that serve as parasite hosts. 

Increased trade and expanded markets for imported foods, which occasionally 
contain bacterial or viral contaminants. Although modem large-scale food technolo­
gies generally improve food safety, when contamination does occur, it may affect 
large numbers of people. 

Long- and short-term or cyclical changes in climate and weather that affect 
infectious microbes and/or the insect vectors and animal hosts that carry them. 

Continual evolution of pathogenic microorganisms. 

10 



Infectious microbes do not recognize 
national borders 

The modem world is a very small place, 
where any city in the world is only a plane 
ride away from any other. Infectious microbes 
can easily travel across borders with their 
human or animal hosts. In fact, diseases that 
arise in other parts of the world are repeatedly 
introduced into the United States, where they 
may threaten our national health and security. 
Since 1973, more than 30 new pathogenic 
microbes have been identified and numerous 
known diseases have re-emerged (see pages '14 
& 15). 

Without preventive public health mea-
sures in the United States and abroad, uncon-
trolled outbreaks can grow into major epidem-
ics. However, our earlier successes in control-
ling infections have bred complacency, and the 
components of the U.S. public health systhm 
that protects the public from infectious 
microbes have been neglected, concentrating 
their resources on a few targeted diseases. 

Nevertheless, the subject of emerging 
infectious diseases is beginning to receive 
sustained public attention. In 1992, the 
Institute of Medicine's report, "Emerging 
Infections: Microbial Threats to Health in the 
United States," clarified the issue of emerging 
diseases for policymakers in government and 
in academia. In response, the CDC issued the 
1994 report "Addressing Emerging Infectious 
Disease Threats: A Prevention Strategy for the 
United States." Other U.S. Government 
agencies, including NIH, USAID, and DoD 
have also examined the issue of U.S. vulner-
ability to epidemics and re-emerging health 
problems. 

Quite recently, public discussion has been 
further focused on the global issue of emerg-
ing diseases by the publication of two best-
selling, non-fiction books, The Hot Zone by 
Richard Preston, and The Coming Plague by 
Laurie Garrett, and by popular movies such as 
"Outbreak;' starring Dustin Hoffman. Con-
cers about antibiotic-resistant bacteria and 
food-borne diseases, as well as the recent 
plague outbreak in India and the Ebola 
outbreak in Zaire, have been widely discussed 
in many news magazines, in print and on 
television. This media attention has informed 

the American public of the reasons why it is in 
our national interest to strengthen disease 
surveillance and control efforts internationally. 

International health and U.S. foreign 
policy 

A global system for infectious disease 
surveillance and response will help protect the 
health of American .itizens and people 
throughout the world. In addition, the ir­
provement of international health is a valuable 
component of the U.S. effort to promote 
worldwide political stability through sustain­
able economic development. Healthy people 
are more productive and better able to contrib­
ute to their countries' welfare. Also, a global 
disease surveillance and response network will 
enable the United States to respond quickly 
and effectively in the event of an attack 
involving biological or chemical warfare, as 
the experience gained in controlling naturally 
occurring microbes will enhance our ability to 
cope with a biological warfare agent, should 
the need arise. The release of nerve gas in the 
Tokyo subway system in March 1995 has 
underscored our need to be well prepared to 
counteract deliberate attempts to undermine 
human health. 

Thus, the effort to build a global surveil­
lance and response system is in accord with 
the national security and foreign policy goals 
of the United States. Moreover, leadership in 
global infectious disease surveillance and 
control is a natural role for the United States. 
American business leaders and scientists are in 
the forefront of the computer communications 
and biomedical research communities (both 
public and private sector) that provide the 
technical and scientific underpinning for 
disease surveillance. Furthermore, American 
scientists and public health professionals have 
been among the most important contributors to 
the international efforts to eradicate smallpox 
and polio. 

The challenge ahead outstrips the means 
available to any one country or to internationa) 
organizations. The U.S. Government must not 
only improve its capacity to meet the growing 
threat of emerging infectious diseases, but also 
work in concert with other nations and 
international bodies. Although international 
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efforts must be coordinated to prevent global 
pandemics, disease surveillance must be the 
responsibility of each sovereign nation. 
However, individual governments may not 
easily share national disease surveillance 
information, fearing losses in trade, tourism, 
and national prestige. Nevertheless, because 
U.S. experts are often consulted on problems 
of infectious disease recognition and control, 
the U.S. Government is usually informed 
about major disease outbreaks in other 
countries, although not always in an official or 
timely fashion. To ensure that we continue to 
be notified when an unusual outbreak occurs, 
we must encourage and support other coun-
tries' efforts in national disease surveillance 
and respond when asked for assistance. We 
must strive to develop a sense of shared 
responsibility and mutual confidence in the 
international effort to combat infectious 
diseases. 

There is much room for optimism. If the 
United States takes the lead, we can expect 
that other nations will contribute resources to a 
global surveillance system. Both Canada and 
the European Union have recently decided ­
in spite of tight budgets - to provide substan- 
tial funds ($7 and $10 million per year, 
respectively) to strengthen infectious disease 
surveillance and control. It is also absolutely 
critical that developing nations be engaged in 
an international effort that is in their own 
interests. In May 1995, WHO passed a 
resolution urging member states "to strengthen 
national and local programmes of surveillance 
for infectious diseases, ensuring that outbreaks 

of new, emerging, and re-emerging infectious 
diseases are identified:' Soon after the 
resolution was drafted, WHO issued a report 
urging the strengthening of global disease 
surveillance and control, and encouraging 
greater use of WHO Collaborating Centers in 
this endeavor. 

Are infectious disease surveillance 
and control cost-effective? 

The direct and indirect costs of infectious 
disease are staggering (see Table 1). Clearly, 
public health measures that prevent infectious 
diseases can be extremely cost-effective. 

In 1994 and 1995 two major U.S. health­
care expenses have been for the treatment of 
tuberculosis and AIDS. The Public Health 
Service budget for fiscal year 1996 includes 
$343 million to combat TB and nearly $3 
billion to combat AIDS. TB is a very old, 
well-known disease that has re-emerged 
sometimes in a drug-resistant or multidrug­
resistant form. AIDS, on the other hand, is a 
new disease, unrecognized before the 1980s. 
When the first cases of AIDS and drug­
resistant TB were detected in the United 
States, control measures were delayed, partly 
because of a lack of surveillance information 
and incomplete understanding of the epidemi­
ology of these diseases. 
'Tluberculosis 

For many years, the United States had in 
place a surveillance system to monitor cases ol 
TB. However, during the 1980s, federal and 
local spending on infectious disease control 

Table 1 Estimated costs of common Infectious diseases in the United States, 
per year 

Disease 


Intestinal infections 


Food-borne diseases 

Sexually-transmitted diseases
 
(excluding AIDS) 


Influenza 


Antibiotic-resistant bacterial infections 

Hepatitis B virus infection 

Financial Cost 

$23 billion in direct medical costs and lost 

productivity 

$ 5-6 billion in medical and productivity costs 

$ 5 billion in treatment costs 

$ 5 billion (direct medical costs) and 
$12 billion (lost productivity costs) 

$ 4 billion in treatment costs and increasing 

$720+ million in combined direct and indirect 
costs 

These costs, combined with dollars spent on AIDS and TB, exceed $120 billion per year. 
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declined, and in 1986 the surveillance system 
for multidrug-resistant TB was discontinued. 
Consequently, there was no warning signal 
when drug-resistant TB emerged in the late 
1980s. This lack of early warning undoubtedly 
contributed to the more than $700 million in 
direct costs for TB treatment incurred in 1991 
alone. Surveillance of drug-resistant TB was 
not reinstated until 1993, by which time 
multidrug-resistant TB had became a public 
health crisis and millions of federal dollars 
had been appropriated, 

AIDS 
As mentioned above, AJ)S is a new 

disease that was unknown before the 1980s, 
and thus, was not on any surveillance lists.AIDS weakens the immune system, allowing
other infections to take hold. Therefore, it can
be drfficult to diagnose since its clinical 
breenitto dyinvoe sarinetyclin1960sst y
presentation may involve a variety of syrup-

toms, and its incubation period (the time 
between infection and the appearance of 
symptoms) can be many years. Nevertheless, 

long before AIDS was diagnosed in the United 
States and Europe, a distinct syndrome called 
slim disease (now known to be a form of 
AIDS) that causes its victims to waste away 
was recognized by African doctors. In fact, an 
aggressive, slim-assoc;iated, generalized fo.-. 
of Kaposi sarcoma, cistinct from the classical 
form, has been descriied in Uganda since at 
least 1962. Some health workers believe that if 
a global surveill rnce netwoik had been in 
place in the 1970s, AIDS mi'ght have been 
identified earlier, perhaps before it became 
well established in the United States. Epidemi­
ologists might have gained a head start in 
learning how AIDS is transmitted and pre­
vented, and many lives might have been saved. 
However, other health experts believe that the
lack of disease surveillance and specimen
collection facilities in central Africa in the 

and 1970s make it nearly impossible tobe sure, even in retrospect, if AIDS was 

present at that time. 

13 



Table 2 Examples of pathogenic microbes and Infectious diseases recognized 
since 1973 
Year Microbe 

1973 Rotavirus 
1975 Parvovirus B19 

1976 Cryptosporidiumparvum 

1977 Ebola Virus 
1977 Legionella pneumophila 

1977 Hantaan virus 

1977 Campylobacterjejuni 

1980 Human T-lymphotropic 
virus I (HTLV-1) 

1981 Toxic producing strains of 
Staphylococcus aureus 

1982 Escherichiacoli 0157:H7 

1982 HTLV-II 
1982 Borrelia burgdorferi 

1983 Human immunodeficiency 
virus (HIV) 

1983 Helicobacterpylori 

1985 Enterocytozoon bieneusi 

1986 Cyclospora cayatanensis 
1988 Human herpesvirus-6 

(HHV-6) 
1988 Hepatitis E 
1989 Ehrlichiachafeensis 
1989 Hepatitis C 

1991 Guanarito virus 
1991 Encephalitozoon hellem 
1991 New species of Babesia 

1992 Vibrio cholerae 0139 

1992 Bartonellahenselae 
1993 Sin nombre virus 

1993 Encephalitozoon cuniculi 
1994 Sabia virus 

1995 HHV-9 
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Type 


Virus 
Virus 
Parasite 
Virus 
Bacteria 

Virus 

Bacteria 
Virus 

Bacteria 
Bacteria 

Virus 
Bacteria 
Virus 

Bacteria 
Parasite 
Parasite 
Virus 

Virus 

Bacteria 
Virus 

Virus 
Parasite 
Parasite 

Bacteria 

Bacteria 
Virus 

Parasite 
Virus 

Virus 

Disease 

Major cause of infantile diarrhea worldwide 
Aplastic crisis in chronic hemolytic anemia 
Acute and chronic diarrhea 

Ebola hemorrhagic fever 
Legionnaires' disease 

Hemorrhagic fever with renal syndrome 
(HRFS) 

Enteric pathogens distributed globally 

T-cell lymphoma-leukemia 

Toxic shock syndrome (tampon use) 
Hemorrhagic colitis; hemolytic uremic 

syndrome 
Hairy cell leukemia 
Lyme disease 
Acquired immunodeficiency syndrome 

(AIDS) 
Peptic ulcer disease 

Persistent diarrhea 
Persistent diarrhea 
Roseola subitum 

Enterically transmitted non-A, non-B hepatitis 

Human ehrlichiosis 
Parenterally transmitted non-A, non-B 
liver infection 

Venezuelan hemorrhagic fever 
Conjunctivitis, disseminated disease 
Atypical babesiosis 

New strain associated with epidemic cholera 

Cat-scratch disease; bacillary angiomatosis 
Adult respiratory distress syndrome 

Disseminated disease 
Brazilian hemorrhagic fever 

Associated with Kaposi sarcoma in 
AIDS patients 



Table 3 Re-emerging infections during the last two decades and factors 
contributing to their re-emergence 

Disease or Agent 

Viral 

Rabies 

Dengue/dengue hemorrhagic fever: 

Yellow Fever 

Parasitic 

Malaria,, 

Schistosomiasis-

Neurocysticercosis 
Acanthamebiasis 
Visceral leishmaniasis 

Toxoplasmosis 

Giardiasis 

Echinococcosis 

Bacterial 

Group A Streptococcus 
Trench fever 
Plague 

Diphtheria 

Tuberculosis 

Pertussis 

Salmonella 

Pneumococcus 

Cholera . 

Factors in Re-emergence 

Breakdown in public health measures; changes in 
land use; travel 

Transportation, travel and migration; urbanization 

Favorable conditions for mosquito vector 

Drug and'insecticide resistance; civil strife; lack of 
economic resources 

Dam construction, improved irrigation, and ecologi 
cal changes favoring the snail host 

Immigration 
Introduction of soft contact lenses 
War, population displacement, immigration, habitat 

changes favorable to the insect vector, an increase 
in immunocompromised human hosts 

Increase in immunocompromised human hosts 
Increased use of child-care facilities 

Ecological changes that affect the habitats of the 
intermediate (animal) hosts 

Uncertain 
Breakdown of public health measures 
Economic development; land use 
Interruption of immunization program due to 

political changes 
Human demographics and behavior, industry and 

technology; international commerce and travel; 
breakdown of public health measures; microbial 
adaptation 

Refusal to vaccinate in some parts of the world 
because of the belief that injections or vaccines 
are not safe 

Industry and technology; human demographics and 
behavior; microbial adaptation; food changes 

Human demographics; microbial adaptation; 
international travel and commerce; misuse and 
overuse of antibiotics 

Travel: a new strain (0139) apparently introduced to 
South America from Asia by ship, with spread 
facilitated by reduced water chlorination and also 
food 
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Lessons Learned From the Ebola Virus Outbreak InZaire 
(Written on May 18, 1995, one week after the CDC team arrivedin Kikwit, Zaire) 

Researchers at CDC's biosafety level-four 
laboratory in Atlanta, Georgia, confirmed on 
May 10 that a mysterious disease outbreak in 
Kikwit, Zaire, was caused by the deadly Ebola 
virus. On the following day, the Government 
of Zaire informed its citizens of the danger 
and began to institute quarantine measures. At 
the government's invitation, WHO investiga-
tors arrived in the capital city, Kinshasa, on 
May 10, where a 3-person CDC team joined 
them on May 11. 

A few days earlier, on May 6, the U.S. 
Embassy in Zaire had learned that Kikwit, an 
area about 350 miles from Kinshasa, was 
suffering an outbreak of an unusual hemor-
rhagic fever. 

A medical professor at the University of 
Kinshasa reported that the symptoms of the 
fever patients were the same as those seen in 
an earlier Ebola outbreak (in 1976). The Ebola 
virus, which is transmitted through contact 
with infected bodily fluids, causes a fatal 
illness in 50-90 percent of its victims, and 
there is no known drug treatment or vaccine, 

The Government of Zaire has quarantined 
the Kikwit area and closed the road leading 
from Kinshasa to Bandundu State, where 
Kikwit is located. The U.S. Embassy has 
declared the outbreak a disaster, and USAID's 
Office of Foreign Disaster Assistance (OFDA) 
has authorized the payment of $25,000 to non-
governmental organizations (NGOs) in the 
area for the purchase and transport of dispos-
able protective clothing, plasma, body bags, 
and essential medicines and supplies. OFDA 
has also requested a Department of Defense 
airlift to transport equipment and supplies, 
including plasma, plastic hospital gowns and 
sterile needles. 

The Vice Prime Minister of Zaire, 
Kamanda Va Kamanda, accompanied the 
WHO and CDC doctors to Kikwit on May 12, 
where the international team set about its 
primary task of containing the outbreak of 
Ebola fever. As part of that effort the team is 
trying to trace the outbreak's first casualty to 
gain clues to the virus's animal or insect host 
(its "reservoir"). The international team has 
been joined by additional doctors from Zaire 

and elsewhere, including government and 
NGO medical workers from Belgium, South 
Africa, and Sweden. 

The different national groups that make 
up the WHO-led international team bring 
different resources and types of expertise to 
the cooperative effort. For instance, Belgian 
doctors from the organization Medicins Sans 
Frontieres focus on providing clinical care and 
specialize in building and operating safe, 
sanitary, functional hospitals and clinics. 
Zairian doctors from the University of 
Kinshasa are familiar with most local health 
problems and take the lead in clinical diagno­
sis, case management, and clinical work-up. 
The CDC team provides expertise in 
filoviruses (the class of virus to which Ebola 
belongs), experience in disease surveillance 
and case investigation, and access to labora­
tory diagnosis via the facilities in Atlanta. 

Lessons from Kikwit. It is useful to 
examine the international team's experiences 
in Zaire for ideas on how to improve U.S. 
preparedness for controlling infectious 
diseases outbreaks in countries with poorly 
developed health and communications 
infrastructures. One week into the investiga­
tion, the three CDC investigators report that 
the team's efforts are hampered by difficulties 
with transportation and communication, and 
by lack of money and personnel. Because the 
average incubation time (the time between 
infection and the appearance of symptoms) for 
Ebola is 7 days, each week's delay in institut­
ing control measures means that a new 
generation of the virus has time to spread. 

1) Transportation. To investigate sus­
pec, '4 Ebola cases, doctors must be able to 
travel quickly from community to community 
in an area where there are few paved roads and 
no public transportation. The USAID mission 
to Zaire, which in past years could be relied 
on for assistance with logistics and organiza­
tion, was closed in 1994. The U.S. Embassy 
and OFDA have provided some help, as the 
CDC team did not arrive in Zaire with 
authorization to purchase or rent cars or 
bicycles. 
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2) Money. The CDC team in Kikwit has 

no funds at their disposal to obtain radios, 
cars, bicycles, or additional medical supplies, 
An initial $20,000 was spent on essential 
equipment and medical supplies. A week into 
the investigation, the team has requested 
$781,000 to allow six doctors to work in Zaire 
for three months. In comparison, the team that 
responded to the hantavirus outbreak in New 
Mexico in 1994 involved 24 people working 
for 18 months at a cost of 4.5 million dollars. 
(Note: On May 23 OFDA allocated $750,000 
for the CDC team and USAID's Bureau of 
Global Programs Field Support and Research 
supplied another $43,000.) 

3) Personnel. The Zairian medical 
authorities have requested that the CDC send 
three additional epidemiologists and one 
operations/logistics manager to provide help 
with travel, communications, and procure- 
ment. In the United States, at CDC's biosafety 
level-four laboratory in Atlanta, additional 
technicians are needed to process the hundreds 
of potentially dangerous clinical samples sent 
from Zaire. The international team (not only 
the CDC doctors) are dependent upon the 
efforts of this unique laboratory. (Update: The 
funds provided by USAID/OFDA on May 23 
will be used to support additional personnel in 
Zaire.) 

4) Communication. To prevent the spread 
of Ebola fever, medical workers must report 
all suspicious fever cases to the national health 
authorities so that appropriate follow-up 
measures can be instituted. There are very few 
telephones and no radio station in Kikwit, 
although radio transmissions are received from 
Kinshasa. The lack of reliable communication 
has hampered the international team members' 
initial efforts to coordinate with each other 
and the national health authorities of Zaire. 

Poor communication has been a problem 
from the beginning of the outbreak. Although 
the first case of Ebola probably occurred as 
early as December, 1994, the international 
community only learned about the outbreak in 
May, after the Ebola virus had nearly 20 
weeks to spread. This delay reflects the weak 
health care systems and the poor state of 
infectious diseases surveillance in most of 
Africa. Over the last ten years, with the end of 
the post-colonial era, the end of the cold war, 
and the decline of Western interest in tropical 
medicine, the public health infrastructures in 
many African countries have deteriorated. 
Infectious disease surveillance is nearly non­
existent, and emerging and re-emerging 
diseases frequently go unreported. 
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II.What actions are taken by the U.S. Government
 
when an infectlious disease outbreak occurs?
 

F r the U.S. Government to help in 
controlling an incipient - or raging ­

epidemic in another country, three 
things must occur. First, reliable information 
must reach the United States. Second, U.S. 
scientists and public health officials must 
evaluate the information and decide what 
measures should be taken. Third, U.S. officials 
must help the affected country implement 
those measures. However, U.S. participation in 
an epidemiologic investigation within rnother 
nation is dependent upon a formal request for 
assistance from the foreign government. This 
was the pattern of events during the Ebola 
virus investigation ( see page 16). If no request 
is received, our Government may still take 
action to minimize the risk of disease importa-
tion into the United States (see "Plague in 
India,' page 20). 

The informal global surveillance 
network 

When a cluster of cases of an emerging 
infectious disease occurs in a remote part of 
Africa, Asia, Eastern Europe, or the Americas, 
the international community may or may not 
learn about it. In some cases, an American 
company or Government agency overseas (the 
Army, Peace Corps, USAID, a U.S. embassy) 
or an WHO official may report an unusual 
illness to the CDC and seek assistance in 
testing specimens for diagnosis. Occasionally, 
a colleague from another industrialized 
country who is working in a developing area 
will provide the first notification of an 
emerging disease. Through international 
conferences and scientific collaborations, U.S. 
infectious disease experts have made contacts 
with colleagues all over the world. As a 
consequence, these experts receive informal 
calls from foreign colleagues requesting 
advice and assistance when an unusual 
outbreak occurs. 

In some cases - if the notification arrives 
quickly enough -this informal surveillance 
system works. When international resources 
are successfully mobilized, assistance in 
diagnosis, disease control and prevention can 
be made available to local health authorities. 

Clinical specimens can be sent to a diagnostic 
reference laboratory to rule out known disease 
agents (see "The Informal Global Network:' 
page 19). Epidemiologists can be sent into the 
field to investigate the source of the new 
infection and determine how it is transmitted. 
Public health officials can use this information 
to implement appropriate control measures. 
Once the infectious agent has been identified, 
which is often a difficult task, experimental 
scientists can start to develop diagnostic tools 
and treatments if the agent is a newly recog­
nized one. 

However, a new infectious disease can be 
easily overlooked, especially when the disease 
originates in a part of the world that lacks 
effective domestic disease surveillance and 
modem communications. Left unchecked, the 
disease may spread far and wide before it is 

recognized and reported. 

Evaluation of disease surveillance 
information 

When reports of a potential epidemic and 
requests for assistance reach the United States, 
scientists evaluate the information and provide 
advice on further investigations, the availabil­
ity of diagnostic tests, and treatment. Within 
the United States, CDC takes the lead in 
evaluating surveillance information. In many 
instances CDC and USAID will offer to send 
diagnostics, drugs, or vaccines to the affected 
area. 

However, if the disease is "unusual" - if 
it appears to be a new disease, a drug-resistant 
older disease, or if its source is unclear -
CDC may send an epidemiologist into the 
field to investigate. Overall, the United States 
assists in about 60 infectious disease investiga­
tions in about 25 foreign countries each year. 
About half of these are epidemic investiga­
tions and the rest involve infectious diseases 
that afflict refugees and other displaced 
persons. 
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Response to international disease 
outbreaks 

When the U.S. Government learns of an 
epidemic in another country, agencies consult 
with each other on what the United States 
response should be. Among the Government 
agencies with relevant expertise in this area 
a,; CDC, FDA, NIH, DoD, and USAID. 

Lack of an executive function for 
response to epidemics. The U.S. Government 
response to international epidemics occurs on 
an ad hoc basis. As described below (and in 
the inventory that accompanies this report), 
many Government agencies and departments 
have resources that can facilitate an effective 
response to epidemics of infectious diseases. 

However, none of the U.S. 
agencies has a clear mandate to 

respond to epidemics outside our 
borders, and no executive structure 

exists either to oversee international 
disease surveillance or to mobilize a 

response when an outbreak occurs. 

t o r inCr stand 
not cover international disease control and 
prevention, and USAID has limited technical 
and financial resources in this area. Inprac­
tice, individual Government workers who 
become aware of outbreaks do what they can 
to coordinate agency efforts and provide aid to 

The Informal Global NetworkIometimes the informal global surveillance and response system for infectious diseases 
very well, however, sometimes it does not - as the following examples illustrate. 

iesful Surveillance to Prevent Disease 
smission: Venezuelan Equine 

ephalitis in Peru 
During 1994 and early 1995, the U.S. 

Oal Medical Research Institute Detach-
4ii (NAMRID) in Limia, Peru, detected 

vera1cases of dengue fever, oropouche, 
dVenezuelan equine encephalitis (VEE)

ANOlbrthern Peru. These diseases are caused 
0 rviruses, which are carried by insect 
vpct'rs,, and. vaccines agains several 

Nrb a illnesses.ar available. CDC 
.. If wed up on the NAMRiD reports and 

ied that VEEhad occred aong 
aiviinsoldiers stationed inthe area-of the 

]er dispute withcF uador. The health-, " -ities . . . . .. . . .. .... . . .... 
in Peru and Ecuador were 

iffed and control measures were. 
e,tieented-

, After these occurrencesitcaine to the, 
66tionof CDC that thie US.Army was 


pinng to deploy troops in this'area to. 

edlate the border dispute.,CDC notified the


bry at Fort Detrick; Maryland, and 

O thed' Command in Panama, and ­

that:Rll., troops be ir d ag 


An Epidemic Spreads from Continent to 
Continent: Dengue Fever in Asia 

In recent years several Caribbean coun-,• 
tries have experienced epidemics of dengue 
fever but have failed to report them, fearing 
that the news would have a negative impact on 
their tourist industries. The outbreaks became 
known only after tourists returning to their.,
home countries became ill. 

Although CDC and WHO received rumon 
of outbreaks of dengue and dengue hemor­
rhagic fever (DHF) in Asia during the late 
1980s, CDC did not receive official informa­
tion about them and no diagnostic samples 
were sent for confirmation. (DHF and dengue 
fever are different clinical manifestations of. .. 
the same viral infection.) Eventually, CD's: 
WHO Collaborating Centre for Reference and 
Research on Dengue and DHF received blood 
samples from apediatrician in the area of 
Asia, and, the,presence of a specific strain of 
dengue virus was confirmed., In 1994 when, 
dengue fever broke out in Central Ameriea, 
scientists isolated the same strain of virus 
the Central American blood samples di & 
t h th virus that"cased nsia 

befre'd~loyie&.spread to, the -Ameica 
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affected countries. But there is no formal 
structure or designated resources for this 
activity, 

Resources for emergency responses. At 
present,the U.S. Government has nofunds 
set asidefor responses to international 
disease outbreaks. Government disaster 
assistance groups such as the Federal Emer-
gency Management Administration and 
USAID's Office of Foreign Disaster Assistance 
(OFDA) do not take responsibility for infec-
tious disease emergencies. At CDC, although 
approximately 65% of the budget is dedicated 

'0te bnrtsh SiEV'A6 infec t'eA usoas had died 

to the prevention and control of infectious 
diseases, about 95% of these funds are 
earmarked for prevention and control of AIDS, 
TB, and sexually transmitted and vaccine 
preventable diseases. Moreover, USAID has 
limited resources available for international 
outbreak investigations. Thus, when a new or 
re-emerging disease is suspected in another 
country, there is very little flexibility in any 
U.S. Government agency's budget to provide 
for an investigation. 



If another nation or WHO 
requests help in obtaining diagnos­
tic reagents, drugs, or vaccines to 

control a disease outbreak, the U.S. 
agencies that attempt to respond 

often find that supplies or funds to 
pay for them are not available. 
When significant quantities of 

vaccines or drugs are required, both 
the authority and the resources for 
initiating emergency production are 

often lacking. 

Importation of infectious diseases into 
the United States. Each time an infected 
person (or a contaminated food or sick animal) 
enters the United States, an opportunity arises 
for a contagious microbe to spread to the 
American people. CDC strives to prevent this 
in two ways. One protective measure is to 
issue advisories that caution against travel to 
or from the site of an epidemic. CDC also 
provides information on travelers' health, 
including information on recommended 
vaccinations and on regimens for drug 
prophylaxis. A more comprehensive line of 
defense relies on local surveillance systems, at 
the state, county, and city levels. Unfortu­
nately, our local public health surveillance 
systems are no longer adequate because of our 
past complacency about infectious diseases, 
poor planning, and lack of resources. 

Screening of travelers at U.S. ports of 
entry. Under the Public Health Service Act 
and the Foreign Quarantine Regulations, all 
aircraft and ships captains are required to radio 
the nearest CDC quarantine station at their 
port of arrival when they have an ill person or 
when a passenger has died. CDC has the 
authority to detain, isolate, or conditionally 
release any person believed to be infected or 
exposed to a communicable disease. CDC 
staffs quarantine stations at seven ports of 
entry at major airports in New York, Miami, 
Chicago, Seattle, San Francisco, Los Angeles, 
ind Honolulu. Each station provides backup 
ror other ports in their geographic area of 
-esponsibility. At ports of entry where CDC 
Joes not have staff, the gap is filled by airline 
aorkers, by physicians on contract with CDC, 
md by officials of the Immigration and 
qaturalization Service (INS). U.S. civilians, 

foreign nationals (including tourists, business 
travelers, long-term visitors), and immigrants 
can enter at any of these airports, as well as 
seaports and land border areas. There are 
approximately 50 international airports in the 
United States and more than 150 other legal 
entry points. 

The identification of persons carrying 
pathogens capable of causing serious disease 
outbreaks is made difficult by the very large 
number of people entering the United States 
from increasingly remote locations. Most 
American cities can be reached within 36 
hours from anywhere in the world, either by 
direct or by connecting flights. The incubation 
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periods of most infectious diseases (the time 
between infection and the appearance of 
symptoms) is considerably longer than 36 
hours. Because only obviously ill patients are 
identified by screening at ports of entry, 
routine state and local surveillance efforts are 
relied on to identify infected travelers who 
become ill some time after entry into the 
United States. 

Screening of soldiers. Military personnel 
who return to the United States are not 
routinely quarantined. Military personnel who 
become ill overseas are evacuated to DoD 
medical facilities in the United States. Mili-
tary personnel who are not sick return to their 
unit bases. Deployed reservists are more apt to 
re-enter civilian health-care channels than 
active duty personnel. The medical tracking of 
all deployed military personnel after they 
return home is being improved by DoD to 
facilitate the recognition and diagnosis of 
latent infections, 

Food-borneand animal-borne diseases. 
CDC's quarantine program also coordinates 
with the U.S. Department of Agriculture 
(USDA), U.S. Fish and Wildlife Services, 
Department of Interior, and FDA to ensure that 
other possible carriers of human disease (food 
and animals) are managed appropriately. 

USDA's Food Safety and Inspection 
Service (FSIS) plays an important role in 
disease control and eradication. FSIS samples 
food products for a number of pathogens and 
protects the food supply by retaining or 
recalling products. FSIS inspects for condi-
tions and collects samples to test for many 
diseases such as rabies, tuberculosis, 
brucellosiL. and pseudorabies which can be 
transmitted to humans. This inspection is 
crucial for the suxveillance and monitoring 
system of the USDA- APHIS. 

The Animal and Piant Health Inspection 
Service (APHIS) of the USDA is responsible 
for protecting American livestock and poultry 
from foreign and domestic dseases. Many 
diseases of humans are carried by and trans-
mitted from animals or animal products 

(Ebola, anthrax, cryptosporidium, hantavirus, 
Rift Valley fever, Lyme disease, E. coli, 
tuberculosis, brucellosis, rabies, pseudorabies, 
to name to few). APHIS carries out this 
responsibility through several activities: 
1)exclusion of foreign animal diseases, 
2) disease exclusion through import testing, 
3) domestic animal disease control and 
eradication, and 4) national animal health 
monitoring. 

The USDA's animal health infrastructure 
and mission is, in part, built on the important 
task of excluding and rapidly responding to 
the introduction of these pests and diseases. 
APHIS inspects animals entering the United 
States from foreign countries at the border or 
port of entry. APHIS establishes quarantine 
and testing requirements for imported animals 
to reduce the risk of diseases and operates 
several USDA quarantine facilities. 

In addition to exclusion activities, APHIS 
operates programs to control and eliminate 
diseases in domestic livestock, including those 
that also affect humans. Interstate movement 
and transport of infected and exposed animals 
are regulated in an effort to stop further spread 
of the diseases. Monitoring of animal diseases 
is maintained through APHIS' National 
Animal Health Monitoring System. 

Conclusion 
Three steps are involved in responding to 

a disease outbreak - surveillance,evaluation, 
and implementation of control measures. 
Surveillance begins with accurate diagnosis 
and requires open lines of communication 
among doctors, scientists, and government 
officials. Evaluation requires epidemiologic 
and laboratory based investigations. Disease 
control requires that public health infrastruc­
tures are in place and that resources are 
available to procure and distribute medical 
supplies, such as drugs and vaccines. Signifi­
cant improvements can be made in surveil­
lance and response to international epidemics, 
if U.S. agencies are granted mandates and 
authority to make the most effective use of 
U.S. expertise in public health. 
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111. How can we help build a global network for
 
infectious disease reporting and response?
 

r avert the threat of emerging infections 
rr and prevent their spread into the United 

States, or into any other countries, 
health officials must be aware when epidemics 
occur anywhere in the world. However, 
reliable information can only be secured 
through clinical and laboratory-based surveil-
lance that links medical and public health 
workers into a cooperative wor wide network. 
"Laboratory-based surveillance" implies that 
diagnostic tools and technicians are available 
to analyze blood, sputum, or stool samples 
from sick people or animals. The public health 
workers in the network must include epidemi-
ologists who can investigate the nature and 
extent of microbial threats. Moreover, the 
global network should also incorporate 
prevention efforts by coordinating investiga-
tions into the environmental and human 
factors that promote the evolution and emer- 
gence of infectious microbes. 

At the present time, an infec-
tious disease surveillance system 
does not exist on an international 

scale. Even within the United 
States, the surveillance of emerging 

microbial threats is inadequate to 
address the new challenges of 
emerging infectious diseases. 

Many elements of a potential global 
network do exist - but need to be linked, 
coordinated, and strengthened, working in 
partnership with other countries and with 
WHO. Many U.S. Government department 
and agencies - including DoD, CDC, 
USAID, NIH, USDA, NASA, and NOAA 
maintain field stations and laboratories in 
Africa, Asia, and the Americas. The introduc-
tion of inexpensive communications linkages 
among these facilities - by fax, by phone, by 
Internet - could provide an initial framework 
for global infectious disease reporting. This 
skeletal network could be expanded over time 
to include many other national and interna-
tional resources. For instance, the U.S. State 

Department and the Peace Corps maintain 
medical facilities in remote areas that could be 
brought into the network as important sentinel 
outposts. Internationally, the network would 
include links with national health ministries, 
with hospitals and laboratories operated by 
other nations, with foreign research centers 
such as the French Pasteur Institutes, with 
American and foreign non-governmental 
organizations (NGOs), and with WHO 
Collaborating Centres around the world. 

A Network for Global Disease 
Surveillance 

Four strategic objectives are necessary to 
establish a global system for disease surveil­
lance and response: 

Surveillance. Strengthen existing surveil­
lance systems so that changes in the incidence 
of known illnesses are routinely reported, and 
information on the emergence of new or 
unusual diseases is readily available to the 
ministries of health in other nations, WHO, 
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and CDC. Reliable lines of communication 
must be established to ensure that surveillance 
information is received promptly enough to 
control outbreaks before they spread. A list of 
clinical circumstances that require high-
priority surveillance efforts is shown on page 
23. 

Diagnostic Tests. Work with WHO, 
national public health authorities, universities, 
and research centers to implement WHO's 
country-level objectives. This entails deter-
mining which "common" diseases should be 
diagnosed within a country and which "un-
common" ones should be referred to reference 
laboratories. It also requires that diagnostic 
tests be made available through a regional 
laboratory referral and distribution system. 

Develop simpler, more cost-effective 
procedures to determine the causes of disease. 
Ideally, these procedures should be simple 
enough for use in the field when laboratory 
facilities are not available. 

Support basic and applied research on 
infectious microbes, especially on pathogens 
for which there are no reliable diagnostic tests. 
The new tools of biotechnology should be 
exploited to speed these efforts. 

Response. Enhance the capabilities of 
U.S. Government agencies and existing 
disease-specific networks (see page 50) to
respond to recognized outbreaks identified 

through improved surveillance. Also, rebuild 
and coordinate the relevant technical resources 
of U.S. Government agencies such as CDC, 
DoD, USAID, and FDA. 

Diseases that are transmitted by different 
routes will necessarily require different control 
strategies. Types of response may include
sanitation and hygiene measures, controlling 
populations of disease vectors (for example, 
malaria-carrying mosquitoes or rabid rac-
coons), drug treatment, vaccination or post- 
exposure prophylaxis, or education to decrease 
human behaviors that cause spread. 

Interdisciplinary Research to 
support Control and Prevention. 

Form linkages between 
* Experimental biologists and epidemi­

ologists both here and abroad. 
* The global infectious disease network 

and environmental and climatic 
research programs. 

Encourage collaborative research to 
determine the causes of epidemics, devise 
strategies for control and prevention, and 
identify environmental and climatic conditions 
that favor the emergence of pathogenic 
microbes. 
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iogsts needd to'dist gw~:b ~ -i s fee'Wt:E! 
de tinhd 	 th 6iiiaviru7,iwiv.aict~ie 

aterts infected. by. other,microbcs.Theteam shipp bbl sanples to CDC-!'. 
biohaard laboratories in Atlant. .which had the necessary diagnostic ,capability. 

an!iy countries, both industrialized and develop~i, have medicalnd research ­

sc serve as significant resources in corbating emerging diseases. .. 
-. Assisting WHO to establish surveillance of antibiotic resistance and drug use, sw 

first-step towards the development international :agreements on: antibiotic
V usage. 
:'I:WHONET, an international reporting system for antibiotic ristance provides WHO! 

with a stasting point for this .significat work. Taki g.a(vantage of its overseanetworks­
can~~~Iprovide support for surveillance of drg resistan6af- tthin shI'a~ci .,.::a: te ......C te te supo4t1rae
 

internationally important diseases. In addition,C can contributetechncal supportand
 
data management resources.
 

It is also crucial to develop and implement strategies that extend the useful life span 0f
 
antibiotics and other drugs by retarding the development of resistance. This entails behav
 
ioral research on how to ensure correct drug use and biomedical research on the develop­
meit of alternative drugs and drug regimens.
 
6.Encouraging and assisting other countries to make Infectious disease detection 

and control a national priority. 
Although international efforts must be coordinated to prevent global pandemics, 

1k...disease surveillance must be the responsibility of each sovereign nation. To ensure that the 
United States is notified when an unusual outbreak occurs, we must encourage and support 
other countries' efforts in national disease surveillance and respond when asked for 

'assistance. 	 It is especially important to engage in'information-sharing and dialogue with
 
less developed countries. The improvement of domestic disease surveillance and response

capabilities in other countries and regions is discussed in Section vi. 

Preserving existing U.S. Government activities that enhance other countries'.bilities to prevent and control emerging and re-emerging health threats. 


Helping other countries to help themselves by improvig domestic disease surveillanct 

and response capabilities in other countries and regions is discussed in Section VI. It is.also 
pofimrtant to identify those individuals and offices in leach'country whohave responsibility 

for participating in international infectious disea ssreillance efforts.
 
.8,Identifying and strengthening WHO Collaborating Centres that serve as unique:
 

: WHO Collaborating Centres operated in the. United States by Government agencies or 

_,by American universities require supportto buid or ebuldtid icapaityto serve as , f,­
efeience laboratories within alarger andmore activeglob infeciusdsease netWorLk,
 
kistof the relevant WHO Collaborating CntsiSincuded ,ninventory resources
 

ompiled by the CISET working group.
 
:9. Establishing the authority f relevant U.S. Governmeniigencies to make the miost
 
- effective use of US. expertise In.'
helping to Wild a worldie diease suirveill
 
S and response'network
 

Proposed legislative changes for the implmenitation of this recommendation are
 
discussed in Section . First, CDC's mandateto protect the health of U.S. citizens should,
 
.beexpanded to include outbre investigtions and szcted responses to epidemics­
overseas in coordination with'appropriate u.ageciesincluding s acl heilth
 

partmnts, USAID, DoD, etc.!nt dsaster reiefopratons involvig infectiou s 

here USAIDI0FDAUfS has the lead, CDC will operate as part th U.S, effort as 
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nd'aCspoflsi e.aa agemyo Uy 
emergency. procurement powers, f m r't 

response to foreign disease outb'..th hithaeO til 
n te US. apacity to combat emerging infoctious diseases by 

Fnhaiclng collaborations among US. agendes'to e..... u se
 
urces for domestic and international urvelliance &Wre"pon"
d 

Government inventory compiled by the CISET Wbiking Group on gftprg u and 
Diseases .gingis available as a guide for tWisaivity. -, 

*.theU. public health infrainctlhat protecti AidmmUzem: "'2' 
n diseases, including those 'th amc imported into t- United States 

§iwu other countries. This includes strengthening domestic surveillance -adreponse 

e	and local. health departments require support to restorm the surveillance and response
 
ity that has eroded over the past two decades. Tbis recommendation is discussed in,
 
in Section VI of this report. ,
 

,,.Working with the private and public sectors•to mprove US, capacity forthe, 
emergency production of diagnostic tests, drugs, antisera, and/accines 

U.S.Government and private sector should work tigethe* to establish'a better' invest-' 
ical products. This can betenvironment for the production of urgently needed 

Inpished by combining the resources of nationalad interiationai govement institu­
awith the technical expertise in the U.S. pharmaceutical jndustr 'an, Other secto !of

:Private health-care industry. Improvement of the U S. Capaity for eme produc 

.or procurement of diagnostic tests, drugs,'antisera, andirvaccines is discussed in"Section 

,upporting an active community of epdemi.ol.g.. linicA investigators and, 
7experimental scientists ready and able: to se Ihew Aution- SeM ,isease 

hand training are the foundation of an effective disease suuveillancQ ad response ' 

e.Scientific studies provide the fundamental knowledge base used t, develop diag-
S:tests to identify diseases, drugs to treat them, ivaccines to 'evtthem. At the
 
nttime, many of the brightest young American microbiologists amekvlng, the field,

uraged by the lack of jobs and research fundsi, 

iic recommendations to strengthen'the infectious disease research infrastructure inStates are provided in Section VII. 

4Strengthening technical training progranm i I.4 pI nes related to iumfec o
 
idlsease surveillance and response. "., 4 ­

ition to laboratory research instruction, speci ked taiing progranu are hicedein
 

Jmd4ing of hazardousmicrobes, in public.health management, in patient education and
 
int,- and in field epidemiology. Recomtiriendaiorts concerned with traigiopg are
 

sfurther in Section VII.
 

accurate and timely health infor0to 
#viders, both Inthe'United States and abro ,when a diseas outbreak occurs~t 

drviding 	 private citizens and health't 

,has'possible, individuals should.be armed YwW-the practical to eo,,ct 
es and their familiesifrom: infectiousds, 'S. agencies 2I 
governments, multiliateral, rgnatioinews" 

27 

http:should.be


/4 



Eastern Mediterranean .Region Core Surveillance and Response
 

Saudi Arabia n ra Eirte 

W Leba..
 

Country Resources 
M oMinistrIes of Health 

WWHO Collaborating Center(s) (Infectious diseases)
P Pasteur Institutes 

Algeria , Libya W r P Pksa 

Sui arabia 

Sudan .U.S. Contribution to the Eastern Mediterranean Region
EtipaDjiboutiSurveillance and Response Capacity 

SNuni w RContvryed ResposeUi3la 

[3 ministield of Healoyth ann rga 

W WHO Itraoa CollaboratingCntr s nInfectious diseas esac 
P USatu Inst(Iitut es EsenRgoa oprto rga 

*au I AD Iarab Erates 

IS..FC(I] onternutionlTin tng etndRe astrM dtrrna.Rgo 

MeUSIDlranNi) idleEaten.egonl.o ert.n rora 

Note: USAID activities and Peace Corps programsnot indicated. 
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IV,How can.we ensure the availabilily of drUgs;
 

vaccines and diagnostic tests when they are.
 

emeraencies?
 
A n improved global surveillance and Supply, production, and distribution 

response system will supply U.S. 
Government agencies with timely, 

reliable information on outbreaks of infectious 
disease that occur anywhere in the world. To 
control the spread of these outbreaks, that 
information must be evaluated and acted on as 
quickly and effectively as possible. This 
section concerns responses that are made on 
an emergency basis to control incipient 
epidemics. 

U.S. Government role in response to 
epidemics overseas 

At the present time there is no Govern-
ment agency or interagency group that has the 
mandate, the flexibility, or the funds necessary 
to respond to international infectious disease 
emergencies. Therefore, the capacity of the 
U.S. Government to provide assistance to 
control epidemics overseas is limited, at best. 
Concerned individuals in different Govern-
ment agencies scramble to find resources and 
solutions on an ad hoc basis. Response is 
made even more difficult by the occasional 
occurrence of widespread shortages of drugs, 
vaccines, and antisera. Moreover, there is 
virtually no surge capacity for producing many 
of the unique medical supplies needed on an 
emergency basis. 

Nevertheless, the international public 
health community relies heavily on U.S. 
expertise and on U.S.-supported institutions 
overseas. CDC, NIH, DoD, and USAID may 
provide technical assistance to WHO when a 
disease outbreak occurs, and USAID often 
provides communications facilities as well as 

finacia an uppot. oweer,logstialfinancial and logistical support. However, 

CDC, DoD, and USAID (as wel! as other U.S. 
agencies) all face legal, financial, or jurisdic-

tionl hentheystrveostaces o repon totional obstacles when they strive to respond to 
international infectious disease emergencies. 
Our ability to respond ensures that we learn of 
outbreaks quickly. Thus, it is critical to retain 
that capability. 

of emergency medical supplies 
Medical supplies that are frequently 

required during an epidemic include the 
following. 

Diagnostics 
If a country suspects an outbreak of a re­

emerging disease (such as Venezuelan equine 
encephalitis in Peru, plague in India, or 
cholera in Brazil), health practitioners may 
lack the diagnostic reagents to confirm the 
nature of the threat Without timely confirma­
tion, it is not possible to institute effective 
control measures or to rule out known diag­
noses if a new, or re-emerging disease is 
suspected. In many cases, diagnostic reagents 
are available as research tools, but not as 
standardized commercial products. In such 
cases, training may be needed to use these 
research tools appropriately. 
Vaccines 

If a disease is reliably diagnosed as one 
that is preventable by vaccine (e.g., diphtheria 
and yellow fever), vaccinating people in the 
surrounding area represents the most cost­
effective way to protect those people and 
prevent the disease from spreading. Indeed, 
smallpox has been eradicated worldwide using 
a vaccine, saving millions of dollars (see 
"Savings Due to Vaccination," page 9). By the 
year 2000, polio is targeted for eradication as 
well. Logistical considerations may prevent 
delivery of doses of a vaccine in time to stop 
transmission promptly. Where a vaccine is 
appropriate, a coordinated response network 
c ane a inad ess neuate 
can help gain rapid access to an adequatesupply of quality products that meet local 
s yqu lityHoductsif mee al 
requtrements. However, if supply needs are 
greater than can be met by redistribution, the
time required for additional production can be 
lengthy. In such cases, a coordinating infra­
structure may be able to mobilize the indus­
trial surge capacity required to meet increased 
production needs. 
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Immunoglobulins and Antisera nE
 
Individuals who recover from certain * c of Meical Supp1
 

,
infections produce protective antibodies that 
ges of drugs orvaccines can are present in the bloodstream. When commer 1 attempts to control disease outbreak
 

cially prepared serum from the plasma of f ue andther
 
uza, dpteiTadtformer patients is transferred by injection to m,.The CISET Working Group on !; .IenaT iSht W n o
 

another person, these antibodies (or immuno- '~ ing and Re-emergingInfectious
 
gsrecome g Inglobulins) can provide temporary protection 

from that disease when a vaccine is not 1i ecomm en goe •owt agency or interagency group be'available. Antisera can be made by immuniz- $ated the necessary mandate and author- .­
ing animals, such as horses, and the resulting to6 prcure emergeni. 

c calupplies .high-titermd animal antisera can be used for "Vhe adisease outbreak occurs, as is ":!i 
treatment. Immunoglobulins and antisera can . mtlYadee tb or as i

cuirently granted to USAID for disasterbe very important in some situations, but are
 
of limited use for long-term control. In TO fulfill this function, a designated J
 
addition, available supplies are generally TS.s Government group might identify
 
limited.
 i'tential suppliers of the drug or vacciniV-

Drugs iid enter into production agreements wtIi!
 

Many infectious diseases are caused by one or more of them who might require, 
microorganisms that are susceptible to *,Financial support to expand, re- -i 

antibiotic drugs. However, there are occasional -:establish, or setup.a new produc­
regional shortages of antibiotics and in some tion system;.
 
cases, there may be only a single manufacturei A commitment to use or purchase
 
of the material from which the finished the product, once it is made and
 
product is made. These shortages may worsen -' tested;
 
as more microbes become drug-resistant and . Human and financial resources to
 
fewer antibiotics remain effective. Antiviral conduct pre-clinical and clinical,,
 
drugs may be of value in some situations, and trials, if needed;

appropriate studies may be needed to deter- Indemnification against liability;tn* 
mine their effectiveness. * Government or contractual support 

. to ensure that appropriate regula-' 
When an epidemic occurs, diagnostics, :'!-r tiotis were followed; 

drugs, vaccines, and/or antisera are often .'.Assistanceand support in'workin, 
needed in considerable quantities. However, in With the governments of the 
many cases they may not be available in '-,. countries where the problem exists, 
sufficient quantities or at the necessary site, 'to enable cooperation in develop, 
and there may be no company or agency witi . ment efforts and in the design and',, 
the surge capacity to produce more of them. ' con uct of clinical trials. 
The supply of medical products is driven by tm P'dditionthe designae grop ht 
multiple factors, including international i ny. 

market forces; the needs anticipated by U.S. .... A eeen 9:.i.:,"Access to emergency fundingfunding 
: s urces; 
. t 

agencies, foreign governments, and interna-
tional organizations; and the needs stimulated r ' The flexibility to by-pass the sug 
by Government incentives, such as the Orphen fw'-such ias Go nent con-u',:rulesx 

Drug Act and national vaccine plans. Some a o ';'..tracting procedures;
supplies may be available from other coun- - The ability to se, emergency 
tries. However, most countries have national 
quality control requirements that need to be iaiveWavrso p o scexemptions from!.xpoA­
met. Harmonization of standards internation- aier or exemtinse xprt, 

' rules, orlaiiy,indemnificatiown%ally along with strengthened local enforce- :t f'. ad :,fr tep...ofthe prducer and, 
ment may enhance the acceptance of emer- . The cooperaion and comnitmer" 
gency medical supplies. . o ll rn 
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When a drug or vaccine shortage is 
extensive, the best solution may be to initiate 
production of additional supplies. However, 
emergency production is often hampered by 
insufficient manufacturing facilities, the 
complexity of production methods, the length 
of time needed for production and quality 
control testing, licensure requirements, 
concerns over liability issues, distribution 
problems, and/or lack of funds. These difficul-
ties can cause significant delays, giving 
diseases time to spread. Early detection and 
rapid coordination should shorten the response 
time. 

Moreover, if the disease is newly emer-
gent, and no treatments or vaccines are 
available, it is necessary to mobilize the 
research and public health communities to 
begin seeking new solutions. 

In times of need, interagency Government 
groups and ad hoc committees try to find 
remedies as best they can. FDA, CDC, and 
pharmaceutical manufacturers have success­
fully worked to redistribute available supplies 
of drugs, vaccines, immunoglobulins, and 
antisera, and to accelerate the production, 
testing, and release of new supplies to meet 
shortfalls. In certain emergencies they have 
resorted to modifying immunization sched­
ules. When necessary, ad hoc coordination of 
activities of the NIH, CDC, FDA, DoD, and 
USAID has redirected resources to research 
and development efforts. In the vaccine area, 
coordination activities have been assigned by 
legislation to the Director of the National 
Vaccine Program Office. The FDA has limited 
authority under the Public Health Service Act 
to prepare biologic products for FDA or other 
agencies' use, although resources are required 
to utilize this authority. Both the National 
Vaccine Plan and the draft Pandemic Influenza 
Plan contain provisions that authorize payment 
for some production of vaccines against 
influenza and childhood diseases, for use in 
the United States. However, in most cases 
there is no U.S. Government mechanism to 
oversee procurement or production of emer­
gency medical supplies. 

There is a critical need for coordination 
and strategic planning to rethink and upgrade 
efforts for emergency preparedness for 
responding to disease outbreaks. Many groups 
are needed to participate in this effort, 
including CDC, NIH, and FDA; the DoD, the 
Department of State, and USAID; state and 
local health departments; and the private 
sector, including pharmaceutical trade organi­
zations and research universities. 



Strategic planning 
r As described in Section V, it is strongly 

suggested that an Interagency Task Force be 
established to coordinate the implementation 
of the recommendations in this report. One oj 
the functions of that Task Force (or its sub-
committee) will be to analyze the gaps in U.5 
emergency response capacity and to determin 
which gaps may be filled by improved 
interagency or public/private sector coordina-
tion. The Task Force will be encouraged to 
draw on industrial, academic, and other non-
governmental expertise, as needed. The Task 
Force should also coordinate U.S. efforts wi 
those of United Nations agencies including 
WHO, UNHCR, UNDP, and UNICEF. 

To aid in this work, it is recommended 
that the Task Force 

1. Determine which Governmental or 
non-governmental organizations participate ir 
mobilizing emergency production of medical 
supplies by producing drugs, diagnostics, 
vaccines, or antisera, "stockpiling" nonperish-
able supplies, research, recommending where 
necessary and development of relevant 
medical products, providing capacity for 
emergency responses ("surge" capacity), 
anticipating the need for emergency 
production 

2. Determine which known diseases are 
of highest concern, based on their likelihood 
of occurrence and potential impact, and 
consider whether vaccines, drugs, or diagnos-
tic reagents are presently available to treat 
them, and ifso, whether surge capacity exists 
for their production, distribution, and use. 

Using this information, the Task Force 
may consider how to 

* 	Develop a coordinated Government 
mechanism for responding to infec-
tious disease emergencies in other 
countries. 

Maintain an on-going dialogue with 
the private sector, and with research­
ers in industry as well as in academia 
through a private sector subcommitte 
that includes representatives of the 
U.S. 
Prepare for outbreaks of "high 
priority" diseases by 

- evaluating U.S. and foreign 
capacity for production of existing 
drugs and vaccines, 

- recommending research to 
develop and evaluate new drugs, 
vaccines, and diagnostic reagents, 
where existing products are 
inadequate, 

- anticipating the likelihood of 
occurrence through predictions 
based upon epidemiologic, 
environmental, climatic, and 
social data. 

, 	 Develop a program to promote the 
rapid development of standardized 
diagnostic tests for new and re­
emergent diseases. 

, 	 Assess existing strategic plans for 
producing vaccines, drugs, and 
diagnostics for targeted diseases. 
Strengthen the capacity to produce 
medical supplies of limited market 
value, such as vaccines for Argentin­
ian hemorrhagic fever and drugs for 
Lassa fever. 
Consider the utility of stockpiling 
certain priority vaccines, drugs, and 
diagnostics, based upon estimates of 
the likelihood of occurrence and 
potential impact. Recently, NOAA 
has developed the capacity to forecast 
changes in climate due to El Nifio 
currents, which can increase the 
incidence of infectious diseases. 
Predictive tools like this one may be 
useful in guiding stockpiling 
decisions. 



V. What mandates and authority should be
granted to US.: Government agencies to 
enable them to strengthen global disease 

surveillance and response? 
The U.S. Government has many existing 

resources that may be coordinated with those 
:f foreign countries, WHO, and other interna-
tional agencies to build a global international 
iystem for infectious disease surveillance and 
response. To make the best possible use of 
U.S. expertise and resources, the efforts of 
U.S. Government agencies should be well-
-oordinated. In those instances in which a 
lisease outbreak occurs in the midst of a 
major disaster, USAID's OFDA has a clear 
mandate to facilitate a coordinated U.S. 
•esponse. However, when an outbreak occurs 
,n the absence of a disaster, no U.S. Govern-
nent agency has the authority to take the lead 
n coordinating U.S. efforts, and no govern- 
nent structure exists to oversee the develop-
nent of a surveillance network, to mobilize a 
,oncerted response when a disease outbreak 
)ccurs, or to coordinate preventive measures 
imed at anticipated health threats. It is 
;trongly recommended that some lead agency 
)r agencies be given the authority and re­
;ources to fulfill these functions. 

Establishment of an Interagency
rask force 

Further strategic planning is required to 
ielp build an international network for 
nfectious disease surveillance and response. 
ro carry on this work, it is recommended that 
Ln Interagency Task Force be established that 
neets on a regular basis to 

" 	Oversee the coordination, strengthen-
ing, and geographical widening of 
existing global communications 
networks for use in the surveillance 
and control of infectious diseases. 

* 	Determine how gaps in U.S. capacity 
to respond to infectious disease 
outbreaks abroad may be filled by 
improved interagency or public/ 
private sector coordination 

Participation in the Task Force should 
include, but not be limited to, CDC, FDA, 
NIH, State, DoD, and USAID. These six 
agencies should form a core group for facili­
tating U.S. Government responses to infec­
tious disease outbreaks in other countries. 

Activities of individual U.S. 
Government agencies with regard to 
disease surveillance and control 

As a matter of U.S. Government policy, 
all U.S. laboratories, field stations, and offices 
abroad should be encouraged to participate in 
infectious diseases surveillance, as far as it is 
within their resources and mandate to do so. 
Listed below are current activities performed 
by U.S. Government agencies which contrib­
ute to infectious disease surveillance and 
response throughout the world. In some cases, 
recommendations are made on how to over­
come the gaps in authority and structure 
described in this report. 

Department of State 
The Department of State coordinates 

interagency policy on international issues and 
should take a lead role in the Interagency Task 
Force's strategic planning efforts. 

• 	 As with other natural disasters, like 
earthquakes or hurricanes, U.S. 
ambassadors should be granted the 
authority to make the determination 
that an outbreak of infectious disease 
requires U.S. attention and/or 
assistance. 

• 	 When a U.S. Ambassador makes such 
a determination, State should facili­
tate a rapid U.S. Government re­
sponse by 

-	 Contacting the Interagency Task 
Force, and 

- Coordinating U.S. action with that 
of other nations and WHO. 
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* 	U.S. ambassadors should be encour-
aged to support the efforts of other 
agencies, including DoD, USAID, 
NIH, and CDC, in strengthening the 
global disease surveillance and 
response network. The DoD's 
infectious disease laboratories abroa 
are aligned with and dependent on 
close interaction with the embassies. 
U.S. ambassadors should ensure that 
personnel ceilings in the DoD 
laboratories are adequate to allow 
global disease surveillance to 
proceed. 

* 	The Department of State and USAID 
should take a lead role in encouragin 
and assisting other countries to make 
infectious disease detection and 
control a national priority. 

• 	 Diplomatic resources should be made 
available as needed to encourage 
foreign governments to cooperate 
with international efforts to contain 
epidemics that occur within their 
borders. 

" 	The Department of State's Office of 
Medical Services employs 24,000 
doctors and nurse practitioners in 260 
locations, some of which are located 
in remote areas. Medical information 
gathered from these locations should 
be supplied to the global disease 
surveillance network. 

:,Department of Health and Human 
Services: Public Health Service 

Centers for Disease Control and Prevention 
CDC is the lead U.S. agency in matters of 

domestic disease surveillance, control, and 
prevention. However, CDC does not have 
direct authority to support the development of 
international health programs. Because it lacks 
direct authority in this area, CDC cannot 
receive appropriations in support of intema-
tional infectious disease surveillance, except 
for AIDS surveillance, 

* 	 In view of the international nature of 
emerging infectious diseases, and of 
the increasing mobility of infectious 
microbes, CDC's mandate to protect 
the health of U.S. citizens should be 
extended by legislation to include 
outbreak investigations and responses 

to epidemics overseas in coordination 
with appropriate U.S. agencies, 
including state and local health 
departments, USAID, DoD, etc, when 
they occur outside the context of 
disaster assistance. 
CDC should assist in formulating and 
implementing the U.S. Government 
international surveillance, response, 
and prevention strategies. They 
should provide epidemiology and 
laboratory personnel and direction for 
epidemic response. They should also 
provide assistance with diagnostic 
referrals. 
CDC should serve as the primary link 
with the global network of Field 
Epidemiology Training Programs 
(FETPs), providing for improved 
communications and sharing of 
epidemiologic and laboratory 
information among the FETP network 
(including CDC), and identifying 
epidemiologic and laboratory 
expertise in the global FETP network 
that could assist in emerging disease 
and disaster assistance in partnership 
with the U.S. Government. 
Along with the USAID and the Office 
of International Health of the Depart­
ment of Health and Human Services, 
CDC should coordinate the disease 
surveillance initiatives of the U.S. 
Interagency Task Force with those ofwHO 

Food and Drug Administration 
The FDA has a broad mandate to ensure 

the safety of foods and the safety and efficacy 
of a variety of other products it regulates 
including drugs, biologics, blood and blood 
components, diagnostics and medical devices. 

* 	 As a member of the Interagency Task 
Force, the FDA should make its 
expertise available to the Task Force 
to the extent resources allow, to 
ensure adequate supplies and to assist 
others in the emergency development 
and production of vaccines, drugs and 
diagnostics. The FDA should serve as 
the focal point for coordination 
between the Interagency Task Force 
and U.S. or multinational private 
companies, trade associations or other 
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suppliers that may be called upon to 
assist in the emergency manufacture 
or development of medical supplies, 

" 	The FDA should collaborate with 
CDC and USDA in establishing an 
active surveillance system for 
foodbome diseases. 

• 	 The FDA should continue its emer-
gency response efforts in cooperation 
with CDC and USDA to investigate 
sources of food-bome pathogens and 
to respond to outbreaks by taking 
appropriate measures. 

National Institutes of Health 
The mandate of NIH includes the support 

of research and training related to infectious 
disease. In accordance with this mandate, the 
National Institute of Allergy and Infectious 
Diseases (NIAID) and the Fogarty Interna-
tional Center should take the lead in support-
ing research and training that will provide 

information relevant to the development of 
vaccines, therapeutics, and diagnostics. These 
research and trainin b, activities should support 
the global disease surveillance network and 
response efforts. 

National Institute of Allergy and Infectious 
Diseases 

NIAID funds multiple research grants and 
contracts with clinical research and epidemio-ts 
tional Collaborations in Infectious Disease 
logic component. These include Inte a-

Research (ICIDR) and three Tropical Medicine 
Research Centers (TMRC), in several coun­
tries. The purpose of these centers is clinical 
research, including population-based studies 
and epidemiologic research. In addition, 
NIAID supports nine HIVNET projects 
overseas and eight in the United States, which 
monitor the incidence of AIDS in populations 
likely to participate in future vaccine trials and 
help create an infrastructure for future vaccine 
efficacy trials by training technicians and 
supporting the development of laboratories. 

Workers at NIAID-supported units 
should be encouraged to report any 
infectious disease outbreaks that 
come to their attention. Overseas 
centers may also be able to facilitate 
communication with their local 
ministries of health. 

• 	 Many of NIAID's projects involved in 
research on parasitic, enteric and 
respiratory diseases are linked in a 
network of international centers for 
tropical disease research, which 
includes academic institutions in over 
15 countries and meets regularly with 
federal agencies and international 
organizations involved in intema­
tional research. This network could 
form an effective base for expanded 
international collaboration on 
emerging disease issues, and should 
be encouraged to take a leadership 
role in this area. 
In accordance with their mandates, 
the NAID, Fogarty, and other NIH­
supported facilities should participate 
the global disease surveillance 
network. 

Fogarty International Center 
The Fogarty International Center should 

support research and training efforts and 
bilateral and multilateral scientific collabora­
tions that enhance the capabilities of develop­
ing countries to address emerging and re­
emerging disease, including epidemiology and 
surveillance and the conduct of research. The 
current FTC AIDS International Training andResearch Program (AITRP) has linked 11 U.S. 
universities with institutions in 65 countries. 
This network will provide a model for expan­
sion into other emerging diseases. 

Office of International Health 
The Office of International Health of the 

Department of Health and Human Services 
should work with the Interagency Task Force 
to coordinate U.S. global surveillance initia­
tives with those of WHO. 

U.S. Agency for International 
Development 

USAID is the lead U.S. agency in support 
of international health. As such, USAID 
provides assistance in health research and 
health care delivery in over 40 developing 
countries. This support is provided to national 
governments, non-governmental organizations, 
universities, research institutes, and private 
sector entities. USAID has resident technical 
staff managing bilateral and regional health 
programs in most of these countries. In 
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accordance with its mandate and its current 
role in strengthening the capacity of develop-
ing countries to identify and solve health 
problems, USAID will: 

Help to strengthen developing 
country capacity to address emerging 
health threats such as AIDS and drug 
resistant m'aria; 

• Develop and improve methods for 
detecting and responding to antimi-
crobial resistance to drugs used for 
the treatment of pneumonia, malaria, 
diarrhea, and TB; 

* 	Assist, together with other donors in 
efforts to strengthen health informa-
ion systems; 

* 	Support and expand existing pro-
grams to strengthen developing 
countries' capacities in epidemiology 
and laboratory and clinical diagnosis; 

* 	Continue to play a leadership role 
with WHO and international donors 
in addressing emerging health issues 
of major importance to developing 
countries. 

Although USAID has the legislative 
mandate to implement international health 
programs, current and anticipated budget 
constraints will limit USAID activities that 
address emerging and re-emerging health 
threats. On-going health programs have 
already been cutback substantially due to lack 
of resources. Current activities in child 
survival, AIDS, and environmental health 
address many issues related to the prevention 

Oand control of new and re-emerging diseases, 
Additional health funds would have to be 
appropriated to enable USAID to initiate new 
or expanded activities in this area. 

Department of Defense 
DoD operates research laboratories in the 

United States for studying infectious diseases 
that threaten military personnel. The emphasis 
is on insect-borne parasitic and viral diseases 
and diarrheal diseases of travelers. Work 
focuses on improved diagnosis and develop-
ment of better preventive measures. DoD 
operates a U.S. research laboratory and 
treatment unit with the highest level of 

biocontainment. DoD has the capability of 
transporting patients infected with hazardous 
agents from anywhere in the world for care. 

DoD operates overseas infectious disease 
laboratories in Brazil, Egypt, Indonesia, 
Kenya, Peru, and Thailand. These laboratories 
conduct research on diseases of mutual interest 
to the host country and the United States. 
Each laboratory has a capability for evaluating 
new problems through epidemiologic investi­
gation, for diagnosing diseases, and for 
recommending control measures. 

DoD has a limited capability to produce 
prototype vaccines for human testing. Vaccines 
produced are for diseases uncommon in the 
United States. Large-scale vaccine manufac­
ture depends on contracts with commercial 
facilities. Emergency scale-up of vaccine 
production by contractors is available for a 
select group of highly hazardous agents. 

e DoD should strengthen communica­
tion among its laboratories to create a 
communication network for global 
surveillance.
 

* 	 DoD should work with USAID, CDC, 
and host nations to provide diagnos­
tic, logistical, and communication 
assistance for responding to 
epidemics. 

U.S. Department of Agriculture 
USDA cooperates with the Centers for 

Disease Control and Prevention, the Food and 
Drug Administration, and the Department of 
Defense on international disease issues, as 
well as with international organizations such 
as the World Health Organization and Food 
and Agriculture Organization. Permits and 
health certificates must be obtained from 
APHIS by people intending to import animals 
into the United States. APHIS then arranges 
the supervision of testing and examinations of 
animals by licensed and accredited veterinar­
ians in that country. 

• Rapid detection and diagnostic 
capabilities need to be developed and 
made available for many zoonotic 
diseases. 

• Innovative risk management ap­
proaches are needed, especially with 
increasing travel and trade. .!, 
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The Peace Corps 
The Peace Corps' Epidemiologic Surveil-

lance System receives reports on the medical 
status of volunteers in 92 developing coun­
tries, and thus, can serve as a valuable compo­
nent in the global surveillance network. 
Possibly this surveillance system could be 
expanded to include wider reporting of 
illnesses in the villages where the volunteers 
work. 

Department of Veterans Affairs 
One of the Department of Veterans 

Affairs' (DVA) four missions is emergency 
preparedness. DVA's experience in tracking 
the illnesses of soldiers who return from 
abroad, as well as in investigating disease 
transmission, should help the Interagency Task 
Force detect and respond to infectious dis-
eases. 

U.S. Department of Commerce 
National Oceanic and AtmosphericAdministration 

Admnstabliyto fEPA 
NOAA's ability to forecast El Niflo 

currents has yielded useful predictions of 

climate variability up to one year in advance in 
certain parts of the world, particularly in the 
tropics. This activity offers the opportunity to 
provide a predictive dimension to the global 
disease surveillance system. 

Climate variability affects the distribution 
and number of insect and rodent disease 
vectors, as well as of other animals that serve 
as reservoirs for human diseases. Climate 
variability also affects the distribution and 
quality of fresh water and therefore affects the 
incidence of waterbome diseases. Climate 
monitoring and forecasting should be inte-
grated with global disease surveillance to 
enhance U.S. predictive and preventive 
capacities. 

National Institute of Standards and 
Technology 

The National Institute of Standards and 
Technology (NIST) laboratories are respon- 
sible for the standardization of many prod|:'ts 
used in measurement and testing, including 
some diagnostic reagents. NIST's Advanced 
Technologies Program (ATP) currently 
supports research and development on diag-
nostic tests for infectious diseases based on 
DNA probes. NIST should be encouraged to 

continue work on the standardization of 
products for the diagnosis of infectious 
diseases. 

The Environmental Protection Agency 
(EPA) is studying the effects of long-term 
climate change on vector-borne diseases, 
which can be especially sensitive to subtle 
changes in temperature, precipitation, and 
weather variability. Ecological perturbations 
resulting from either climate change or human 
land use patterns may alter the environment in 
such a way as to promote disease emergence. 

EPA should have the capacity to provide 
to the Interagency Task Force results from the 
monitoring of environmental changes which 
may relate to shifting disease distribution or 
emergence. As environmental factors involved 
in disease systems become better understood, 
the EPA could be encouraged to improve 
monitoring, surveillance, and reporting of such 
potential indicators to provide the opportunityfor earlier pubic health intervention. 

personnel working in the environ­
mental health offices of WHO could further 
mna elhofcso H ol ute 
serve to help link relevant environmental data 
to the international disease surveillance efforts 
of WHO. 

Cooperation with the World Health 
Organization 

The WHO is often in the best position for 
early recognition of infectious disease out­
breaks through its interactions with the various 
networks of WHO Collaborating Centres, and 
is also often best suited to coordinate response 
activities. The Interagency Task Force should 
therefore maintain close communications with 
the WHO. 

During the 1995 World Health Assembly, 
a resolution was passed that deals specifically 
with emerging and re-emerging infectious 

diseases. The resolution defines a global 
leadership role for WHO in addressing 
emerging infectious diseases, and its endorse­
ment by member states will facilitate imple­
mentation activities. The U.S. Government 
strongly supported both the acceptance and 
implementation of the resolution. 

As the WHO has no laboratory resources 
of its own, it relies upon an international 
network of Collaborating Centres for technical 
guidance. Many of these WHO Collaborating 
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Centres are located in the United States, but diseases and should ensure their core funding 
most of them do not receive funds from WHO through a combination of U.S. Government 
to offset the costs they incur in providing this (CDC, NIH, USAID, and others) and intema­
critical service. The Interagency Task Force tional resources (WHO and others). 
should identify WHO Collaborating Centres 
within the United States that are essential to 
address emerging and re-emerging infectious 
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Vl, Capacity Building: What actions are taken by
 
the U.S. Government to prevent and prepare for
 

emerging and re-emerging diseases?
 

rward-looking, sustained efforts to 
control and ultimately prevent major 
disease threats form the essential 

foundation for any plan to successfully address 
new and re-emerging diseases. The process of 
responding to international microbial threats 
encompasses a multitude of activities, includ-
ing diagnosis of the disease; research to 
understand its modes of transmission; research 
to develop adequate means to treat it or 
prevent its spread; and production and dis-
emination of the necessary drugs and vac-ies. Effective response to outbreaks of 

ffectious disease includes both immediate 
eposstodisease emrgncies (mdi sed"esponses to disease emergencies (discussed inand ctiitie todvl 

5ection II) and on-going activities to develop
md maintain the tools to control outbreaks, or, 
)etter yet, to predict and/or prevent them)efoe thy hapen.elimination
,efore they happen. 

?reparation 
To be ready to respond effectively to 

nfectious disease outbreaks, whenever and 
vherever they occur, requires international 
)reparation and planning. The response 
:omponent of a global infectious disease 
ietwork must rest on a complex foundation 
hat includes skilled public health workers, 
iational and regional laboratories for diagno-
is and research, communications systems, and 
he commitment of national health ministries, 

current goal of WHO is to assist each 
ountry to develop its ability to provide 
aboratory diagnosis of diseases endemic to its 
rea and to refer specimens from suspected 
ewly emergent diseases to an appropriate 
egional reference laboratory. To reach this goal, 
ach country must train medical workers and 
boratory technicians and supply them with 
ppropriate equipment and diagnostic resources. 

Several additional international elements 
must be in place to provide the wherewithal 
for effective and timely disease control and 
prevention efforts. First, regional reference 
laboratories must be maintained to provide 
diagnostic expertise and clt-ribute diagnostic 

tests. Second, an international communica­
tions mechanism should be made available to 
receive and analyze global disease surveil­
lance information. Third, regional procedures 
should be instituted to facilitate the produc­
tion, procurement, and distribution of medical 
supplies, including vaccines for disease 
eradication programs. Fourth, enhanced public 
education in simple health measures in 
developing countries must be instituted. 
Prevention 

Disease prevention is an investment in theDsaepeeto sa neteti h 
young people of the world and in our collec­
tive future. Every year, an estimated fourmi l o in a t nd c ld e th ar p ev t dmillion infant and child deaths are prevented 
by vaccination and other preventive health measures, due to multilateral efforts. The
 

. ou t
of smallpox would not have been 
possible without a truly global effort. Simi­

larly, multilateral leadership and resources 
propel the international program to eradicate 
polio. Both examples demonstrate the value to 
American citizens of resources invested in 
global disease prevention. 

In recent years, many countries have 
dramatically strengthened their health-care 
delivery systems, even in the face of economic 
stagnation. Prevention efforts - vaccination, 
education to change unsafe human behaviors, 
and other public health measures - are the 
most cost-effective and beneficial of all 
measures that address the problem of new and 
re-emerging infectious diseases. In recent 
years, a few countries have dramatically 
strengthened their public health systems even 
in the face of economic stagnation. However, 
even these gains are fragile and subject to 
eclipse by shorter term economic and political 
pressures. 

Public health infrastructure In the 
United States 

As a nation, our first-line of defense 
against infectious diseases is our national 
system for notifying health authorities of 
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of -~ 

individual cases of infectious diseases. The 
legal authority for disease reporting rests with 
the states, which determine which diseases or 
conditions must be reported by doctors and 
medical laboratories. In turn, the states 
voluntarily report cases of more than 40 
infectious diseases to CDC. To be effective, 
our national surveillance system must be 
comprehensive, including not only reporting 
and investigation of cases, but also submission 
of clinical specimens for testing at local, state, 
or federal public health laboratories. The 
surveillance system breaks down if any one 
ster - diagnostic testing, case reporting, orstep -pdinstigating, csen ortiom-fc Hlow-up investigation is not accom-sytm
plibhed, 

Neglect of the U.S. public health
 
Infrastructure
 

In the past, our national surveillance 
system for "notifiable" diseases has provided 
the basis for public health decisions concern­
ing communicable disease prevention and 
control. However, during the past decade or 
more, state and local support for infectious 
disease surveillance has diminished, largely as 
a result of budget restrictions. In 12 states, for 
example, no personnel were dedicated to the 
surveillance of food-borne disease, which is 
believed to be on the rise (see box). In 
addition, the notifiable disease surveillance 
system is understaffed in many states. As a 
result, many of the currently reportable 
diseases are in fact significantly under­
reported, and in many areas there is limited 
followup of the cases that are reported. 
Moreover, public health agencies are reluctant 
to add new diseases to the list of notifiable 
diseases because their capacity to support the 
surveillance system is already limited by lack 
of funds and personnel. 

Because of this breakdown, targeted
 
federal programs concerned with AIDS, TB,
 
sexually transmitted diseases, and vaccine­
preventable childhood diseases have been
 
unable to rely on data fro, our crippled
 
surveillance network and have developed 
independent, federally supported parallel 
surveillance systems to obtain data for their 
prevention and control activities. Thus, at the 
same time that AIDS surveillance was being 
established, other parts of the surveillance 
system for communicable diseases were 
failing. A 1993 nationwide survey of public 
health agencies revealed that - except for the 
targeted disease programs noted above - only 
skeletal surveillance staff exist in many state 
and local health departments. At the current 
level of disease surveillance, it may take 
hundreds of cases before an outbreak of a non­
targeted disease in a large urban area will be 
detected. 
Three ways to improve domestic 
surveillance of infectious diseases 

1. Strengthen the national notifiable disease 
system.

For acute infectious diseases that require 
prompt reporting and investigation of every 
case (such as botulism and meningococcal 



meningitis), a national notifiable system works 
best. Local health departments must be made 
stronger and more flexible, so that disease-
reporting can be modified to include new 
illnesses as they arise. State, local, and federal 
public health offices must work in partnership 
to achieve these goals. 

2. Establish sentinel surveillance networks. 
For many other diseases, reporting of all 

cases is unnecessary. Instead, sentinel net-
works linking groups of health care providers 
and laboratories to a central data processing
center may be particularly helpful in observing 

rises in the incidence of particular diseases. 
For instance, such networks can be used to 
monitor unexplained adult respiratory distress 
syndrome and childhood illnesses 

characterized by fever and rash. A good 
example of a sentinel network is the one 
established for influenza (see box). 
3. Establish public health centers for emerging 
diseases to prevent future AIDS-like epidemics 
in the United States. 

A different type of sentinel system is 
required to detect and investigate newly 
emergent diseases, which by definition are not 
on any reportable list. A sentinel system for 
this purpose would peiform comprehensive 
surveillance within several well-defined sites 
that offer access to various population groups. 
Such centers could be developed through 
cooperative agreements with local and state 
health departments in collaboration with local 
academic institutions and other governmental 
or private-sector organizations. Strategically 
located epidemiology and prevention centers 
for emerging infections could also be used to 
monitor antimicrobial drug resistance, 
foodbome diseases, and opportunistic infec­
tions. Each center would conduct population­
based surveillance projects, evaluate new 
diagnostic tests, and implement pilot projects 
for disease prevention and intervention. 

Public health infrastructure in 
other nations 

The United States is usually informed 
about disease outbreaks in other countries 
because we are widely respected as the world's 
foremost authority on infectious disease 
recognition and control. Individuals, laborato­
ries, and ministries of health seek to collabo­
rate with CDC, either formally or informally, 
when they are confronted with an infectious 
disease problem that they cannot resolve. To 
ensure that we continue to be notified, we 
must ensure that we remain ready to assist in 
national capacity building for disease surveil­
lance, and to respond when asked for assis­
tance. 

The effectiveness of a global disease 
surveillance and response system depends on 
each nation's capacity to detect and control 

infectious diseases. Some industrialized 
countries have become sufficiently concerned 
about the resurgence of infectious diseases to 
devote substantial resources to a surveillance
effort. In addition, the Executive Board of the 
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World Health Assembly recently passed a 
resolution that focuses on capacity building 
related to emerging infectious diseases. 

In many developing countries, however, 
health resources are extremely scarce, and 
U.S. health experts agree that WHO has not 
been able to fill the existing gaps in global 
surveillance and response. Furthermore, major 
U.S. funding for this purpose is not a likely 
prospect during this period of federal deficit 
reduction and downsizing. However, there are 
several inexpensive, cost-effective actions that 
can and should be taken. 

First, we can encourage and assist other 
countries to make disease prevcntion, surveil-
lance, and preparedness a natioaal priority, 

Second, we can build new efforts onto 
long- standing programs and r.latibnships that 
help other countries to strengthen disease 
prevention efforts and preparedness by 
improving their public health infrastructures 
such as their systems for treating waste water 
and disinfecting drinking water. 

Third, we can identify and preserve 
existing projects that enhance other countries' 
capacities to detect and control infectious 
diseases. 

The goal of enhancing other nations' 
capabilities to monitor and control infectious 
diseases is in accord with the security and 
foreign policy aims of the United States. In the 
post-cold war period, a major objective of U.S. 
foreign policy is the promotion of sustainable 
economic development around the globe. 
Helping other countries to help themselves 
to improve the lives of their citizens, develop 
their economies, and find niches in the global 
economy - is a major guide for U.S. foreign 
assistance and aid. Support for international 
health initiatives is a valuable part of the U.S. 
effort to promote economic development and 
political stability. 

The U.S. Government's role in 
international prevention and control 
efforts 

As mentioned above, the U.S. Govern-
ment has contributed money, time, and 
expertise to the successful effort to eradicate 
smallpox and to the continuing effort to 
eradicate polio and other childhood diseases. 
This was accomplished through a sustained 
interagency and private sector effort. Many or 
most of the vaccines used in the disease 

eradication programs were developed in the 
United States, buiding on many years of basic 
research by American scientists. 

Many other U.S. Government activities 
ossist devloping countries to lay the founda­
tion for effective disease prevention and 
control, surveillance and response. Most of 
these programs are supported and organized by 
USAID, which is the U.S. agency responsible 
for international sustainable development, 
humanitarian assistance, and disaster response. 
Disease control efforts are often thwarted and 
microbes given fertile breeding grounds by 
political and economic instability and civil 
strife. Worldwide efforts to promote good 
governance, economic development and 
resolution of conflicts are not out of place in a 
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discussion of how to deal with new and re- 
emerging diseases. To neglect such efforts is to 
potentially doom us to costly crisis response 
making long-term prevention and control 
difficult or impossible. Thus, activities 
targeted at improving less developed coun-
tries" abilities to conduct surveillance, prevent 
and control diseases, and prepare for epidem-
ics are integral to sustainable development 
efforts. 

Helping countries to help themselves: 
U.S. Government activities in public 
health capacity building 

The United States, through USAID, 
provides technical assistance to health pro-
grams in over 40 countries. The agency's 
country missions supp!y the on-the-ground 
support, information, local capacity-building, 

i~i
 

and networking that are so important to other 
government and non-government health 
programs. They also frequently provide 
emergency support during disease outbreaks. 
Many USAID activities are carried out in 
collaboration with other donor nations and 
take advantage of U.S. technical leadership in 
health research and public health planning. 
These activities also rely on the expertise of 
American research institutions, universities, 
and non-governmental organizations.

Several specific activities supported by 
USAID and other U.S. agencies are described 
in boxes in this section. The overall objectives 
of these activities are: 

• Helping to strengthen developing 
country capacity to address emerging 
health threats such as AIDS and drug­
resistant malaria; 



Developing and improving methods 
for detecting and responding to 
microbial resistance to drugs used to 
treat diseases as pneumonia, malaria, 
diarrhea, and TB; facilitating the 
introduction of these methodologies 
into country control programs; andimproving drug management and 

local drg prescription patterns to 
reduce the development and spread olresstaceforanti icrbia 
antimicrobial resistance. 
Strengthening communication about 
infectious disease-related healthissues; 
Supporting applied research relevant 
to emerging and re-emerging health 
toremering nde-ee i ng ltrs
threats in developing countries 
Supporting and expanding existing 
programs to strengthen developing 
countries' capacities in epidemiologyand laboratory and clinical diagnosis;
Cninuingatoy a cleadianosh is;
Continuing to play a leadership role 
with WHO and international donors 
in addressing emering health issues 
of
countriesdistribution

major importance to developing 

Strategic Objectives for Capacity 

Building 


Country-level Objectives 

Comprehensive country-level objec-

tivesCformcprenity buint vel bee ­tives for capacity building have been 

concisely described by WHO hi its January 
12-13, 1995 report on emerging infectious 
diseases. 

- All countries should have the 
ability to provide laboratory 
diagnosis of "common" diseases 
endemic in their areas and the 
ability to refer specimens from 
suspected "uncommon" diseases to 
an appropriate reference labora-
tory. 

* 	All countries should have the 
epidemiologic capacity to investi-
gate outbreaks, collect specimens, 
and analyze test results. 

Implementation of the first country-
level objective would be facilitated by the 
compilation of a country-by-country list of 
"common" diseases for which each country 
should be able to provide laboratory 
diagnosis, and of "uncommon" diseases that 

can be referred for diagnosis at a reference 
laboratory. A list of appropriate diagnostic
 
tests and reagents and a plan for distributing
 
them could also be developed.
 
Regional-level Objectives
 

Regional-level objectives recommendedby 	U.S. agencies include 
d Provision of surveillance and re­

sponse coverage at the regional levelcountries that lack the resources to 
detect and control epidemics within 
their borders. 

• Linkage of local hospitals and 
laboratories into a coordinated 
regional surveillance network that 
provides referrals in the areas ofdiagnosis and epidemiologic investi­
gation. 
Provision of diagnostic reagents to 

regional surveillance centers by 
WHO, the United States, and othernations. 

• 	 Support of regional self-sufficiency in 
the production, quality control, and 

of medical supplies.* Provide regional climate forecasts 
and develop the capacity to identify 
areas that are vulnerable to outbreaks 
of infectious disease because of 
changes in weather. 

Implementation of the recommendationsfor establishing regional surveillance and 
response networks will provide significant 
steps toward the fulfillment of the first three 
egio a e fulfivest 

regional level objectives. 
Four Target Areas for Capacity 
Building 

Capacity building in support of a national 
urveillance and response system encompasses 
icomplex set of skills and resources, many of 
which are readily available in industrialized 
-ountries but not in underdeveloped ones. The 
omponents of a public health infrastructure 
nclude human resources, physical resources, 
iystems for laboratory referral and information 
xchange, and a favorable policy environment 

o encourage disease surveillance and permit 
iisease reporting and scooperation with other 
fountries. Recognizing, reporting, and 
-sponding to new disease threats involves 
ach of these target areas. 
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1. Human resources for capacity building 2. Physical resources for capacity building 
0 	 Individuals trained in disease surveil- * Laboratories that are safe and clean 

lance, who anticipate the unusual. and accommodate appropriate 
* 	Doctors, nurses, and other health equipment and supplies. 

practitioners who recognize and - Communications equipment. Depend­
report the unusual. ing on resources of the country, 

* 	Laboratory technicians and microbi- communications can be based on 
ologists who diagnose the unusual. telephones and fax machines or on 

* 	 Epidemiologists and laboratory computers and satellite technology. 
scientists who investigate the unusual. * Systems for treating waste water and 

• Social scientists who understand the disinfecting drinking water. 
human context of the unusual. Both categories require people who are 

* 	 Public health managers who use trained in the operation, quality control, and 
surveillance and diagnostic informa- maintenance of the equipment. 
tion to determine how to control and 
prevent the unusual. 
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3. National systems for disease reporting 4. Building a policy environment conducive 
Successful disease surveillance and 

control requires a hierarchical laboratory and 
communications system for 

" 	Reporting common and unusual 
clinical events 

• 	 Collecting specimens for laboratory 
diagnosis 

* 	Providing access to diagnostic tests 
* 	 Investigating the epidemiology of 

outbreaks 
" Instituting control measures 
" Providing feedback for preventing 

future outbreaks, with special 
attention to communication between 
the producers and users of surveil-
lance data 

to participation in a global system 
When a serious disease outbreak is 

suspected, the political authorities of a given 
nation may be reluctant to report it, fearing 
loss of trade and/or tourism, or to seek 
technical assistance for the epidemiologic and 
laboratory investigation. In the past, this 
reluctance has had serious consequences. In 
many cases, diseases have spread unchecked. 
In some other cases, in which an outbreak was 
quickly brought under control, unnecessary 
restrictive measures were imposed by other 
countries, causing economic damage. Govern­
ments should encourage international commu­
nication among scientists and public health 
personnel regarding emerging infectious 
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diseases and request international assistance 
through WHO when disease outbreaks occurs 
or when unusual infections are suspected. 

International Clinical Epidemiology 
Units (INCLEN): The Essential Role 
of Training and Research in 
Surveillance and Prevention of 
Infectious Diseases 

In 1980 a group of health specialists from 
the Rockefeller Foundation, concerned about 
the growing crisis in global health care, 
created INCLEN, a non-profit international 
program to train faculty from medical schools 
in developing nations in clinical epidemiology, 
Such training enables medical practitioners to 
evaluate the availability, effectiveness and 
efficacy of health-care practices in their home 
countries. In addition, physicians/epidemiolo-
gists extend their vision beyond the individual 
patient or hospital ward to better understand 
the total impact of disease on the public and 

the country (medical, personal, cultural, 
economic, etc.) and the importance of preven­
tion strategies. 

The multiplier effect of this training 
program is impressive. It started with five 
training centers in five countries, and has no% 
(15 years later) trained more than 300 physi­
cians, social scientists, and biostatisticians, 
who have formed adjunct units in over 40 
medical schools in 16 developing countries. 
These INCLEN units form the backbone of at 
active research and surveillance network 
which attempts to identify and confront 
infectious diseases before they become 
unmanageable, costly crises. The physician/ 
epidemiologists conduct high-quality researct 
on critical topics such as the economic 
implications of clinical decisions, cultural 
factors influencing attitudes and practices 
toward sickness and health. 

USAID supports seven INCLEN units in 
India. Recently, these units in India collabo­
rated to study the bacterial agent most 
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commonly associated with pneumonia in 
various locations throughout the country. This 
activity was built upon the surveillance and 
treatment capacities established by the 
INCLEN epidemiology training and research 
development program. The study showed the 
pneumococcal pneumonia, treatable with 
penicillin, was by far the most common cause 
of pneumonia in Indian children throughout 
the country. This finding changed the focus of 
vaccine development and caused the Ministry 
of health to change its policy for case manage­
ment of pneumonia which had previously 

relied on expensive broad spectrum antibiotics 
rather than the far cheaper and readily avail­
able penicillin. 

The INCLEN approach demonstrated that 
use of public health tools (including surveil­
lance of disease patterns and research on the 
effect of drug treatment) coupled with health 
economic analyses can lead to efficient and 
cost-effective preventive and curative 
interventions. 
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Intemational Resources Related to Infectious Diseases
 

WHO 
Disease-Specific ("vertical") networks: 

- Global Polio Eradication Program 
- Global Program on AIDS (now 

UNAIDS) 
- Global Tuberculosis Program 
- Global Influenza Network 

Division of Communicable Diseases 
Control of Diarrheal Diseases and Acute 

Respiratory Infections 
Leprosy Elimination Program 
Arbovirus and Hemorrhagic Fever Collabc 

rating Centres (AHFCC) 
Control of Tropical Diseases 
WHO/World Bank/UNDP Joint programm 

for th. Strengthening of Tropical 
Diseases Research 

Children's Vaccine Initiative 
International Office of Epizootics Worldwi 

Information System 
Collaborating Centers and Laboratories 

PAHO (Pan American Health Organization) 
WHO Regional Office for the Americas 
Caribbean Epidemiology Centre (CAREC) 

Trinidad 
Instituto de Nutricion para Centro America 

Panama (INCAP), Guatemala 
Division of Disease Control and Preventio 

Washington, DC 
Special Program for Vaccines and Immuni 

tions 

International Clinical Epidemiology Net-
work (INCLEN), Inc. 

Organization (FAo)
Food and Agriculture 

Reference Centres 

French Scientific Research institute (e.g., 
Senegal, Congo, Cote d'Ivoire) 

Pasteur Institutes (e.g., in Algeria, Central 
African Republic, French Guiana, Iran, 
Madagascar, Morocco, New Caledonia, 
Senegal, Vietnam) 

Research Institute for Tropical Medicine, 
Philippines 

Institute of Medical Research, Papua, Nem 
Guinea 

Noguchi Center, Ghana 

EPA 
Office of Research and Development 

scientists and engineers develop and 
evaluate practical, effective techniques 
for disinfecting drinking water, 

CDC 
Infectious Disease Field Stations (Cote 

d'Ivoire, Guatemala, Kenya, Sierra 
Leone, Thailand, Botswana) 

FETPs (Australia, Canada, Columbia, Egypt, 
Hungary, Indonesia, Italy, Mexico, Peru, 
Philippines, Saudi Arabia, Spain, 
Taiwan, Thailand, Uganda, United States, 
and Zimbabwe) 

DoD 
U.S. 	Army Research Facilities (Brazil, 

Kenya, Thailand) Naval Research 
Facilities (Egypt, Indonesia, Peru) 

Armed Forces Medical Intelligence Center 
U.S. 	 Army Medical Institute of Infectious 

Diseases 
Uniformed Services University of the Health 

Sciences 
Armed Forces Institute of Pathology 
Armed Forces Epidemiology Board 
Armed Services Pest Management Board 

NIH 
National Institute of Allergy and Infectious 

Disease Supported Facilities (e.g. Brazil, 
Colombia, Israel, Mali, Mexico, Philip­
pines, Sudan, Uganda, Venezuela, 
Zimbabwe) 

The Fogarty International Center has 
established a network of investigators 
trained in HIV-related research and 
epidemiology and strengthened institu­

tions in over 65 countries in Africa, Asia, 
and Latin America. 

USAID 
Collaborative programs with U.S. universi­

ties based in developing countries 

Program in Worldwide Control of Sexually 
Transmitted Diseases (STD/AIDS)

Schistosomiasis Research Project, in 
collaboration with the Ministry of Health 
in Egypt 

Center for Population and Health Research, 
Bangladesh 

International Clinical Epidemiology Network 
in India (INCLEN/India) 

Program for Appropriate Technology in 

Health (PATH) 
Disease control programs in over 40 

countries and research institutions in over 
30 countries 

Other U.S. resources abroad 
Peace Corps (medical surveillance system) 
Department of State (medical facilities and 

numerous research and training programs 
administered collaboratively by American 
and foreign universities, with funding by 
Fogarty, other branches of the NIH, 
USAID, or private foundations. 
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VII. What research and training programs are 
required to support the nation's leadership role in 

global disease surveillance?Laboratory and epidemiologic 

research are the essential founda-
tion upon which a sound disease 

surveillance and response system is based. 
This is especially true in regard to emerging 
and unknown infectious diseases. To combat 
new diseases for which no treatments are 
known, it is essential to maintain an active 
community of epidemiologists and experimen-
tal scientists ready and able to seek new 
solutions for new disease threats. In addition, 
continued emphasis on effective social and 
behavioral science methods to enhance health 
promoting behavior should be maintained. To 
meet the challenge of emerging and re- 
emerging infectious diseases requires critical 
knowledge of the fundamental biology of 
infectious agents and the clinical disease 
processes they induce. Scientific studies of 
infectious agents and the diseases they cause 
provide the fundamental knowledge base used 
to develop diagnostic tests to identify diseases, 
drugs to treat them, and vaccines to prevent 
them. In addition, the ability to intervene 
effectively in an outbreak or epidemic, or to 
implement a successful prevention strategy, 
requires a thorough understanding of the 
epidemiology of the disease. An especially 
important research challenge that may require 
the combined efforts of epidemiologists, 
microbiologists, pharmacologists, and others is 
to find new ways to combat antibiotic resis-
tance, either by preventing its development or 
by designing vaccines or new classes of drugs 
effective against bacteria, viruses, fungi, and 
parasites. Further, the establishment of an 
infrastructure of researchers trained in epide-
miology and laboratory research provides a 
sound basis for a global network for surveil-
lance and response. 

At the present time, major gaps exist in 
U.S. research and training programs concerned 
with infectious diseases. The level of support 
for research on infectious diseases other than 
AIDS and TB is extremely limited. At NIH, 
funding for work related to infectious diseases, 

excluding AIDS and TB represents only about 

5% of their total budgets. At CDC, although 
approximately 65% of the budget is dedicated 
to the prevention and control of infectious 
diseases, about 95% of these funds are 
earmarked for AIDS, TB, and sexually 
transmitted and vaccine preventable diseases. 
Furthermore, the number of individuals 
receiving infectious disease training at NIH 
and CDC is extremely low, and the number 
receiving field training overseas is even lower. 
The training capacity of DoD in this area has 
also been eroded. Few individuals in the 
United States, for example, had the necessary 
expertise in the diagnosis and treatment of 
plague to provide assistance during the recent 
plague outbreak in India. For these reasons, it 
is imperative that an acti ,escientific commu­
nity focus on infectious ciseases be main­
tained and supported. 

It is likely that many new infectious 
diseases will emerge in other parts of the 
world. The earliest possible detection of such 
emerging problems is in our nations' best 
interest to anticipate them and respond in an 
effective manner. To develop effective preven­
tion and control strategies for new and 
emerging pathogens, research is required on 
the complex interaction between humans and 
microbes and the evolutionary and genetic 
factors that cause epidemics. 

Currently, there exist a number of intema­
tional research and training programs funded 
by USAID, NIH, NIALD, Fogarty and CDC, 
that offer a base for studies of infectious 
diseases and are also well-situated to detect 
arising infectious diseases. These include the 
NIAID's TMRC and ICIDR and Fogarty's 
AIDS International Training and Research 
Programs, and CDC's FETP.Optimal utiliza­
tion of these research teams will strengthen 
recognition and identification of emerging 
infectious pathogens at their sites of origin. 
These teams are positioned to develop new 
prevention strategies through the discovery of 
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those epidemiologic and biological principles 
that determine the emergence of new and re- 
emerging microbial diseases. 

Strategic objectives 
* 	Strengthen or expand support for 

laboratory research related to infec-
tious diseases. 

* 	Increase support for epidemiologic 
research. 

* 	Encourage linkages between 
epidemiologic and laboratory 
research training.

* 	Sustain support for international 
research and training. 

Recommendations for research 
Support laboratory research in these areas: 

- Fundamental aspects of microbial 
physiology, genetics, and biochemis-
try 

- Pathogenesis of infectious diseases 
-Human immune response to infec-

tious diseases 
- Development and standardization of 

diagnostic tests 

- Development of drugs 

- Development of vaccines
 
-Development of vector control 

interventions 
- Improvement of surveillance tools, 

including computer programs for data 
management and reporting 

- Methods for monitoring drug resis-
tance 

- Factors that accelerate the develop-
ment of drug resistance and methods 
for limiting those factors 

- Environmental and climatic factors 
that influence temperature, the 
quality and distribution of water, and 
the population biology of insect and 
rodent vectors 

iupport epidemiologic research in these 
ireas: 

- The transmission patterns and risk 
factors of infectious diseases 

- The effectiveness of intervention 
strategies for limiting the spread of 
new diseases and preventing and 
controllin o resurent diseases 

- INew epiciemioogic ana statisucal 
methods, including the development 
of predictive models for the 
occurrence and spread of epidemics,
and the use of geographical informa­
tion systems 

- Environmental factors that influence 
the population biology of insect and 
rodent vectors 

- Human behavior and human demo­
graphics as they relate to the epidemi 
ology of infectious diseases
 

Support social science research in these
 
areas:
 

- Human social behavior and demo­

graphics as they relate to the causes 
and control of infectious diseases 

- Economic assessments of the cost­
effectiveness of different surveillance 
and response strategies. 

Ensure that resources are available for 
studies of new microbial threats both here 
and abroad. Maintaining diversity in 
infectious disease research will also allow us 
to retain expertise on types of bacteria, 
viruses, and parasites that may emerge and or 
re-emerge unexpectedly. 

Encourage the development of tools to 
monitor, investigate, and intervene in public 
health problems involving emerging or 
antibiotic resistant microbes. Also, ensure 
that facilities are made available to test these 
products under field conditions. 

Recommendations for training 

1. Strengthen interdisciplinary and 
interagency scientific exchanges and 
training programs within the United 
States in the area of infectious 
diseases. 

These interactions need to be fostered 
both between agencies and between scientific 
and public health disciplines. For example, 
CDC and NIH need to expand and strengthen 
exchange programs between the epidemiologic 
and laboratory based science, at the doctoral, 
post-doctoral, and mid-career levels. Maintain­
ing a cadre of trained investigators who can
Jdeal with new disease problems is an essential 
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part of U.S. preparedness. The establishment 

of an international training program on 

emerging infectious diseases as outlined by 

Fogarty in its long-range plan would help to 


2. 	Coordinate U.S. agency efforts to 
enhance existing international 
research and training programs in 
infectious diseases. 

- NIAID and DoD could work with 
CDC to strengthen laboratory 
based research at CDC's FET 
units, whose primary focus is 
epidemiology. 

- CDC could work with NIAID to 
strengthen epidemiology research 
training at ICIDR and TMRC, 
which emphasize clinical re-
search. 

- CDC's FETP units could collabo-
rate with the USAID-supported 
INCLEN (see pages 45 and 46) to 
strengthen both programs. In 
general, enhanced communication 
among oversees infectious 
disease programs supported by 
CDC, DoD, Fogarty, NIAID, and 
USAID could have a synergistic 
effect on the global surveillance 
and response network. 

- USAID, CDC and FDA could 
work with DoD to strengthen the 
in-country training components 
of DoD's overseas research 
laboratories. 

- Capacity building at home and 
abroad could be enhanced by 
DoD and CDC collaborations 
with developing country research 
institutions supported by USAID, 
such as the ICDDR/B. In the 
past, U.S. Public Health Service 
workers were sent to the ICDDR/ 
B for training, although no funds 
are presently available for this 
purpose. 

In addition, 
All agencies could build upon thein-cuntr andtraiingresarc
in-country research and training 
capacity established through 
Fogarty-supported programs. 

- All agencies could benefit from 
USAID's experience with multi­
disciplinary research and training 
projects in developing countries. 

- More foreign nationals could be 
trained in epidemiology and 
experimental microbiology along 
with American students in U.S. 
academic centers funded by 
Government grants and contracts. 

- International collaborations with 
NOAA's scientists could incorpo­
rate climate forecasting into 
disease surveillance training. 

3. Encourage networking among the 
international research and public 
health communities that support the 
surveillance and response system for 
emerging diseases. 

severai aisease-specitic 'vertmca'" 
surveillance networks operated by WHO (see 
"International Resources Related to Interna­
tional Diseases," page 50) receive technical 
assistance from CDC, NIH, DoD, USAID, 
WHO and various non-governmental organiza­
tions. 

Connections can be encouraged among 
the participants in these networks and among 
participants in research training programs 
supported by Fogarty, all of whom are well­
placed to share information on research and on 
public health, as well as among participants in 
research training programs supported by the 
NIHIFogarty. 

4. 	Strengthen the training of American 
physicians and microbiologists in the 
recognition of "tropical" diseases and 
travel medicine. 

The identification of persons carrying 
pathogens capable of causing serious disease 
outbreaks is made difficult by the very large 
number of people entering the United States 
from increasingly remote locations. There is a 
constant influx of American civilians and 
solders, foreign nationals (including tourists, 
business travelers, long-term visitors), and ~ i siprtv htAeiaimmiugrants. It is imperative that American 
medical students be trained to identify 
infectious diseases that are common in other 
countries. 
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5. Strengthen resources for the educa-
dion of laboratory and field-based 
scientists and physicians., 
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Final OMB/OSTP Caveat 
The purpose of this report is to highlight ongoing Federal research efforts inthis science ai 

technology (S&T) field and to identify new and promising areas where there might be gaps in 
Federal SupporL The report is intended for internal planning purposes within the Federal 
agencies and as a mechanism to convey to the S&T community the types of research and 
research priorities being sponsored and considered by the Federal agencies. The Administratior 
is committed to a broad range of high priority investments (including science and technology), 
to deficit reduction, and to a smaller, more efficient Federal government. These commitments 
have created a very challenging budget environment-requiring difficult decisions and a well 
thought-out strategy to ensure the best return for the nation's taxpayer. As part of this strategy, 
this document does not represent the final determinant inan overall Administration budget 
decision making process. The research programs presented inthis report will have to compete 
for resources against many other high priority Federal programs . Ifthese programs compete 
successfully, they will be reflected in future Administration budgets. 

.i U.S,GOVERNMENT PRINTING OFFICE: 1995, 400-451./40284.11 

http:400-451./40284.11

