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IOM Definition of
Emerging Infections

New, reemerging or drug-resistant 
infections whose incidence in 
humans has increased within the 
past two decades or whose 
incidence threatens to increase in 
the near future.

Institute of Medicine Report, 1992



Goal I: Surveillance and Response

Goal II: Applied Research

Goal III: Infrastructure and Training

Goal IV: Prevention and Control



Emerging Infections Programs (EIPs)



Provider-Based Sentinel Surveillance 
Systems

• Emergency Department Sentinel    
Network

• Emerging Infections Network (IDSA)
• International Travel Clinics (ISTM)
• Border Infectious Diseases 

Surveillance Project



Epidemiology and Laboratory 
Capacity Support (ELCs)



NY Times, Oct. 16, 1999





Bioterrorism Threat Agents

• Little familiarity
• Little immunity
• Little research



Characteristics of Potential 
Agents of Bioterrorism

Category A
• Can be easily disseminated or transmitted 

from person-to-person
• High mortality, with potential for major public 

health impact
• Mass casualties which may overwhelm 

healthcare systems
• May cause public panic and social disruption
• Require special efforts for public health 

preparedness



Critical Biological Agents

Category A
• Variola major (Smallpox)
• Bacillus anthracis (Anthrax)
• Yersinia pestis (Plague)
• Franciscella tularensis (Tularemia)
• Clostridium botulinum toxin (Botulism)
• Hemorrhagic fever viruses (Ebola, Marburg)



Em Inf Dis 2002;8:225



NY Times, Oct 7, 2001



MMWR 2001;50:877 



Anthrax Recognition in Florida

• 63 yo male photo editor employed by AMI
• Onset 9/30/01

– Fever, fatigue, sweats, altered mental status
– Admitted to hospital 10/2/01
– Gram + bacilli detected in cerebrospinal fluid
– Cultures from blood and cerebrospinal fluid 

positive
• CDC notification 10/3/01; case confirmed 

10/4/01
• Autopsy consistent with inhalational anthrax on 

10/6/01



Inhalational Anthrax Chest CT



Florida Index Inhalational Anthrax 
Case CSF Gram’s Stain



NEJM 2001;345:1607



Laboratory Response 
Network Concept

Level A 

Level B   
B – BSL-2 with BSL-3 practices

Level C 
C – BSL-3

D – BSL-2, -3, and -4Level D

A - Rule-out and forward 



Laboratory Response Network

(> 100)

Labs with 
Capacity



NY Times, Oct 13, 2002



Recognition in New York City

• 38 year old woman; NBC TV anchor assistant
• Recalled handling a suspicious letter with 

powder before onset
• Cutaneous lesion onset 9/25/01

– Central necrosis with eschar
– Cultures negative
– Immunohistochemical staining of skin biopsy 

showed B. anthracis on 10/12/01



1. Palm Beach County – 10/3

3. Washington, DC – 10/15

2. New York City  – 10/12
4. Trenton, NJ – 10/17

Epidemiologic Investigations

5. Oxford, CT – 11/20



CT
0
0

CT
0
1

Total
4
0

NJ
1
0

DC
0
0

NYC
3
0

FL
0
0

Suspected

Total
7
11

NJ
3
2

DC
0
5

NYC
4
1

FL
0
2

Confirmed
Cutaneous
Inhalational

Cutaneous
Inhalational

Confirmed and Suspected 
Cases of Anthrax



Bioterrorism-related Anthrax Cases 
Reported Date of Onset
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Envelopes Containing B. anthracis: 
Known and Suspected

Known Postmark 
NBC 9/18/01
NY Post 9/18/01
Senate 10/09/01
Senate 10/09/01

Suspected Postmark
Florida AMI ?
CBS ?
ABC ?
State Dept ?
Capitol Hill ?
Other ? ?



Tom Brokaw Letter:
Postmarked 09/18/01



Senate Letters: 
Postmarked 10/9/01



JAMA 2002;287:858



JAMA 2002;287:863



Em Inf Dis 2001;7:933



Inhalational Anthrax Cases (n=10), 
2001

• Median age = 56 yrs (range 43-73 yrs)

• Male = 7

• Journalist = 1; Postal workers = 6; Mail 
handlers or sorters = 2; ? = 1

• Median incubation (n=6) 4 days 
(range 4-6 d)



Symptoms of 
Inhalational Anthrax Cases (n=10)

Fever, chills 10

Fatigue/malaise 10

Cough 9

Nausea/vomiting 9 

Dyspnea 8

Sweats 7

Chest discomfort 7

Myalgias 6

Headache 5

Confusion 4

Abdominal pain 3

Sore throat 2

Rhinorrhea 1



Inhalational Anthrax Initial Evaluation 
(n=10)

• Median WBC = 9.8 (range 7.5-13.3)
• CXR abnormal in all

– pleural effusion = 8
– infiltrates = 7
– mediastinal widening = 7

• Elevated transaminase levels in 9 (90%)
• Hypoxia in 6 (60%)



Stockpile

Each 12-hour Push Package:

• Over 100 specialized cargo containers

• Weighs 94,424 pounds

• Measures 10,329 cubic feet

• Requires 5000 square feet ground/floor 
space for proper staging and 
management



Issues Not Confronted

• Multiple agents
• Multiple drug resistance
• Genetic engineering
• Transmission to animals
• Multiple modes of transmission
• Multiple time zones
• Cases in other countries
• Cyberterrorism



Other Issues Related to Other Agents

• Organism difficult to isolate or identify
• Vectorborne transmission



$1B for State and Local Preparedness

Health Departments (CDC) $918 M
Hospitals (HRSA) $125 M
Metro Med Resp Systems (OEP) $15 M



State and Local Support

• $918 M
• Budget period 2/19/02 – 8/30/03
• Proposals due 4/15/02
• Awards 5/15/02



Public Health Preparedness:
State and Local Support

Priorities

• Bioterrorism
• Other infectious disease outbreaks
• Other urgent public health threats



State and Local Support
Focus Areas

• Preparedness Planning and Readiness 
Assessment

• Surveillance and Epidemiology Capacity
• Biological Laboratory Capacity
• Health Alert Network /Communication and 

Information Technology
• Communicating Health Risks and Health 

Information Dissemination
• Education and Training



Lessons  Learned: Anthrax 2001

• Capacity
• Competence
• Consistency
• Collaboration
• Coordination

• Communication
• Consultation
• Commitment
• Compassion
• Cultural Competency



CDC / ATSDR
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JAMA 2002;287:898



Local Bioterrorism Preparedness: 
Detection and Response

Healthcare Providers
and Microbiologists

Healthcare
Organizations

Public
Health







Surge Capacity Constraints

• Epidemic investigation
• Laboratory capacity
• Outbreak control
• Patient care
• Vaccine production
• Antimicrobial production



Washington Post, Mar 13, 2002



Lessons Learned: 
Emerging Infection / Bioterrorism Outbreaks

• Importance of
• surveillance
• prompt epidemiologic investigation
• laboratory capacity

• Disruption of travel and commerce
• Global implications of local problems
• Critical linkages and partnerships 



www.cdc.gov



Conclusions

• The anthrax outbreak is an unprecedented 
biological attack on the United States…the 
epidemic is not over until the criminals are 
caught!

• We have an unprecedented opportunity  to 
strengthen the public health system to detect 
and respond to bioterrorism, other infectious 
diseases outbreaks and other urgent public 
health threats



Hamburg, MA. Science 2002;295:1425



“ Looking to the future, we can expect an 
increasing array of infectious disease 
threats. Our public health system will be 
challenged to confront both routine and 
unexpected outbreaks of disease, 
including possible acts of bioterrorism. 
We have a chance to defend the nation 
against its adversaries and improve the 
public health system with the same steps. 
We must do it.”

Margaret A. Hamburg
Science 2002;295:1425
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