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Preface

The Forum on Emerging Infections was created by the Institute of Medicine
(IOM) in 1996 in response to a request from the Centers for Disease Control and
Prevention (CDC) and the National Institutes of Health (NIH). The purpose of
the Forum is to provide structured opportunities for leaders from government,
academia, and industry to meet and examine issues of shared concern regarding
research, prevention, detection, and management of emerging or reemerging
infectious diseases. In pursuing this task, the Forum provides a venue to foster
the exchange of information and ideas, identify areas in need of greater attention,
clarify policy issues by enhancing knowledge and identifying points of agree-
ment, and inform decision makers about science and policy issues. The Forum
seeks to illuminate issues rather than resolve them; for this reason, it does not
provide advice or recommendations on any specific policy initiative pending
before any agency or organization. Its value derives instead from the diversity
of its membership and from the contributions that individual members make
throughout the activities of the Forum. In September 2003, the Forum changed
its name to the Forum on Microbial Threats.

ABOUT THE WORKSHOP

Early detection is essential to the control of emerging, reemerging, and novel
infectious diseases, including agents of bioterrorism. Containing the spread of
such a disease in a profoundly interconnected world requires active vigilance
for signs of an outbreak, rapid recognition of its presence, and diagnosis of
its microbial cause, as well as strategies and resources for an appropriate and
efficient response. While often viewed in terms of public health, the challenges

Xi
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Xii PREFACE

of detecting natural and intentionally introduced disease outbreaks are equally
shared by the plant and animal health communities.

Currently, disease surveillance and detection relies heavily on the astute
individual: the clinician, veterinarian, grower, livestock manager, or agricultural
extension agent who notices atypical or suspicious symptoms and brings them
to the attention of public health, veterinary medicine, or agricultural officials—
including academicians and zoological parks. While most developed countries
have a surveillance system in place and the ability to detect and diagnose human,
animal, and plant diseases, many developing countries—where most of the global
population resides—may not have the resources or infrastructure to support such
activities. Under such circumstances, disease detection occurs on the local level
and depends entirely on the early recognition of both known and novel infectious
diseases.

Technological advances in disease surveillance and detection such as regional
syndromic surveillance, bioinformatics, and new rapid diagnostic methods have
the potential to improve infectious disease control and prevention efforts. Further
improvements are likely to result from ongoing innovations in infectious disease
diagnostics, reporting, and surveillance. However, a number of challenges remain
to be met before deployment of rapid, low-cost, sensitive, and specific point-of-
care disease diagnostics become a reality.

The Forum on Microbial Threats of the Institute of Medicine hosted a public
workshop in Washington, DC, on December 12 and 13, 2006, to consider the
scientific and policy issues—some of them long standing, others more recently
arisen—relevant to the practice of disease surveillance and detection. Through
invited presentations and discussions, participants examined current and emerg-
ing methods and strategies for the surveillance and detection of human, animal,
and plant diseases, and assessed the resource needs and opportunities for improv-
ing and coordinating infectious disease surveillance, detection, and reporting.
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Summary and Assessment

GLOBAL INFECTIOUS DISEASE SURVEILLANCE AND DETECTION:
ASSESSING THE CHALLENGES—FINDING SOLUTIONS

Early detection is essential to the control of emerging, reemerging, and novel
infectious diseases, whether naturally occurring or intentionally introduced. Con-
taining the spread of such diseases in a profoundly interconnected world requires
active vigilance for signs of an outbreak, rapid recognition of its presence, and
diagnosis of its microbial cause, in addition to strategies and resources for an
appropriate and efficient response. Although these actions are often viewed in
terms of human public health, they also challenge the plant and animal health
communities.

Surveillance, defined as “the continual scrutiny of all aspects of occurrence
and spread of a disease that are pertinent to effective control” (IOM, 2003; Last,
1995; WHO, 2000), involves the “systematic collection, analysis, interpretation,
and dissemination of health data” (WHO, 2000). Disease detection and diagno-
sis is the act of discovering a novel, emerging, or reemerging disease or disease
event and identifying its cause. Diagnosis is “the cornerstone of effective disease
control and prevention efforts, including surveillance” (IOM, 2003).

Disease surveillance and detection relies heavily on the astute individual: the
clinician, veterinarian, plant pathologist, farmer, livestock manager, or agricultural
extension agent who notices something unusual, atypical, or suspicious and brings
this discovery in a timely way to the attention of an appropriate representative of
human public health, veterinary medicine, or agriculture. Most developed coun-
tries have the ability to detect and diagnose human, animal, and plant diseases

The Forum’s role was limited to planning the workshop, and the workshop summary has been pre-
pared by the workshop rapporteurs as a factual summary of what occurred at the workshop.
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2 GLOBAL INFECTIOUS DISEASE SURVEILLANCE AND DETECTION

and have some type of active or passive surveillance for many well-characterized
agents. However, many developing countries—where most of the global population
resides—Tlack the resources or infrastructure to support such activities.

One way to close this gap in infectious disease surveillance and detection
may lie with the dispersion of technological advances such as regional syn-
dromic surveillance, bioinformatics, and rapid diagnostic methods. Such tools
and approaches have already made important contributions to infectious disease
control and prevention efforts, albeit mainly in the developed world. Further
improvements are expected to result from ongoing progress in infectious disease
awareness and reporting, and from the continued development and deployment
of efficient, low-cost diagnostic platforms. A major challenge to global disease
surveillance and detection, and to this workshop, is not only the detection and
reporting of well-characterized “known” infectious diseases, but also the ability
to detect novel, emerging, or reemerging infectious diseases in relatively low-
tech environments. There is a corresponding need to also develop redundant/
complimentary systems for infectious disease detection that go beyond the yield
of the more traditional surveillance systems and approaches.

The Institute of Medicine’s (IOM’s) Forum on Microbial Threats convened
a workshop addressing Global Infectious Disease Surveillance and Detection:
Assessing the Challenges—Finding Solutions on December 12 and 13, 2006, to
consider these and other scientific and policy issues relevant to the practice of
disease surveillance and detection. To adequately cover a broad range of topics
related to global infectious disease surveillance and detection, the Forum had
to be selective in prioritizing the challenges and exploring solutions to disease
detection and surveillance.

While the workshop did explore a variety of conventional and novel
approaches for disease surveillance and detection, the workshop organizers did
not attempt to critique standard domestic disease detection approaches nor did the
workshop make recommendations about what an “optimal” or “desirable” disease
surveillance and detection system would look like. Workshop participants exam-
ined current and emerging methods and strategies for the surveillance, detection,
and diagnosis of human, animal, and plant diseases in order to assess resource
needs and opportunities for improving and coordinating global infectious disease
surveillance, detection, and reporting.

Organization of Workshop Summary

This workshop summary was prepared for the Forum membership in the
name of the rapporteurs and includes a collection of individually authored papers
and commentary.' Sections of the workshop summary not specifically attributed

!The individually authored papers and commentaries of the speakers and participants at this work-
shop reflect their appreciation of disease detection and surveillance. As such, we have limited control
over how the experts defined disease surveillance and detection. For our purposes, surveillance is
defined on page 1.
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to an individual reflect the views of the rapporteurs and not those of the Forum
on Microbial Threats, its sponsors, or the IOM. The contents of the unattributed
sections are based on the presentations and discussions at the workshop.

The workshop summary is organized into chapters as a topic-by-topic de-
scription of the presentations and discussions that took place at the workshop.
Its purpose is to present lessons from relevant experience, to delineate a range of
pivotal issues and their respective problems, and to offer potential responses as
described by workshop participants.

Although this workshop summary provides an account of the individual
presentations, it also reflects an important aspect of the Forum philosophy. The
workshop functions as a dialogue among representatives from different sectors
and presents their beliefs about which areas may merit further attention. The
reader should be aware, however, that the material presented here expresses
the views and opinions of the individuals participating in the workshop and not
the deliberations and conclusions of a formally constituted IOM study commit-
tee. These proceedings summarize only what participants stated in the workshop
and are not intended to be an exhaustive exploration of the subject matter or a
representation of consensus evaluation.

Surveillance Strategies

The practice of infectious disease surveillance is no longer restricted to
its original role in recognizing outbreaks of feared human diseases. Workshop
presentations reflected diverse goals, approaches, and methodologies for disease
surveillance in humans, animals, and plants. To place these presentations and
ensuing discussions in context, we begin by briefly describing the multiple pur-
poses served by public health surveillance, as well as current disease surveillance
practices in animals and plants.

Surveillance Purposes and Practices

Public Health Surveillance

In the United States, public health surveillance for infectious disease is con-
ducted through a variety of state and federal programs (GAO, 2004). Health-care
providers and others report cases of “notifiable” infectious disease (as defined by
local and state health codes) to health departments; health department officials
verify disease reports, monitor disease incidence, identify possible outbreaks, and
forward their findings to the Centers for Disease Control and Prevention (CDC).
CDC and other federal agencies, including the Food and Drug Administration
(FDA), the U.S. Department of Agriculture (USDA), and the Department of
Defense (DoD), independently gather and analyze information for disease sur-
veillance. In addition, these agencies fund domestic and international networks of
disease surveillance laboratories that develop diagnostic tests and conduct disease
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diagnostic research. Although the CDC has provided guidelines for surveillance
systems funded by the federal government, evaluation is generally lacking. Fur-
thermore, as noted by Forum member Edward McSweegan, little evidence has
been provided on the cost-effectiveness of massive federal public health surveil-
lance investments (see also Eban, 2007).

Early Warning

Some surveillance systems are designed to provide early warning of a disease
threat by detecting the mere presence of potentially infectious microorganisms.
The federal BioWatch program, for example, uses a network of aerosol sampling
stations to monitor major U.S. population centers for a range of potential biologi-
cal agents, such as anthrax, plague, and tularemia (the entire list of pathogens is
not publicly available) (Shea and Lister, 2003; OIG, 2005). The goal of this pro-
gram is to detect biological agents within 36 hours of release, allowing federal,
state, and local officials to organize a timely response (OIG, 2005).

Surveillance also extends to symptoms indicative of infectious disease. Syn-
dromic surveillance>—the real time monitoring of nonspecific, prediagnostic
indicators for disease outbreaks—has been widely adopted by cities, states, and
the federal government as a means to provide early warning of infectious disease
outbreaks (Sosin, 2003; Stoto, 2005). Several syndromic surveillance systems are
currently operational. The Real Time Outbreak and Disease Surveillance System
(RODS) is used by several states to gather data on the symptoms of emergency
room patients (GAO, 2004). The RODS laboratory at the University of Pittsburgh
also created the National Retail Data Monitor (NRDM) to examine sales of over-
the-counter health-care products.’ The Electronic Surveillance System for the
Early Notification of Community-Based Epidemics (ESSENCE), operated by
DoD, allows epidemiologists to track, in real-time, syndromes reported in daily
data feeds from regional hospitals and clinics in the National Capital area (GAO,
2004). The federal BioSense program—in which the United States has invested
an estimated $230 million since its 2004 inception—aggregates data relevant to
bioterrorism and other public health threats from numerous electronic sources

>The term “syndromic surveillance” applies to surveillance using health-related data that precede
diagnosis and signal a sufficient probability of a case or an outbreak to warrant further public health
response. Though historically syndromic surveillance has been used to target investigation of potential
cases, its utility for detecting outbreaks associated with bioterrorism is increasingly being explored
by public health officials (CDC, 2006a).

3The National Retail Data Monitor (NRDM) is a public health surveillance tool that collects and
analyzes daily sales data for over-the-counter health-care products. NRDM collects sales data for
selected over-the-counter health-care products in near-real time from more than 15,000 retail stores
and makes them available to public health officials. NRDM is one of the first examples of a national
data utility for public health surveillance that collects, redistributes, and analyzes daily sales-volume
data of selected health-care products, thereby reducing the effort for both data providers and health
departments. For further information on the NRDM, see Wagner et al., 2004.
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(GAO, 2004; Eban, 2007). Despite the considerable investments that have been
made in domestic syndromic surveillance systems, many workshop participants
noted, their promise remains largely unproven (Descenclos, 2006; Bravata et al.,
2004; Reingold, 2003; RAND Corporation, 2004; Stoto, 2005; Sosin, 2003).

Situational Awareness

Surveillance approaches are also used to monitor the progress and outcome
of an intervention to mitigate or stop the progression of a communicable disease,
as d