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Leading Infectious Causes of Death
2003

Lower respiratory 3.9 million 
infections

HIV/AIDS 2.8 million
Diarrhea 1.8 million
Tuberculosis 1.6 million
Malaria 1.2 million

Total deaths 2003:  ~57 million
Infection-related :  ~15 million



Leading Causes of Death among 
Children <5 Years of Age in WHO Member States, 

2000-2003
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Factors Contributing to the
Emergence of Infectious Diseases

•Human demographics and behavior

•Technology and industry

•Economic development and land use

•International travel and commerce

•Microbial adaptation and change

•Breakdown of public health measures



Factors Contributing to the
Emergence of Infectious Diseases

•Human susceptibility to 
infection

•Climate and weather
•Changing ecosystems
•Poverty and social inequality
•War and famine
•Lack of political will
•Intent to harm



Rapidly Increasing Human Population

Source: United Nations, World Population Prospects, The 1998 Revision; 
and estimates by the Population Reference Bureau. 

6.1 billion people in 2000

9.4 - 11.2 billion in 2050



Human Demographics and Behavior



Number and Location 
of Megacities*

by Setting and Year, 
1950-2015

222042

16(73)15(75)2(50)0(0)Number (%) in 
developing world

Number

2015200319751950

*>10 million people
Source:  World Urbanization Prospects:  The 2003 Revision, UN Dept of Economic and Social Affairs.



Growth of Cities, 1950-2050

Source: UN, 2000



Increase in Immunocompromised Population

By 2020, ~1billion people will be >60 years of age





Concentrated Animal Feeding Operations (CAFOs

Technology and Industry



International Travel and Commerce



Movement and Interactions of 
People and Commerce

Distance and 
speed of travel 
increased 1000-
fold since 1800
1.4 billion air 
travelers per year
Global trade of 
food, animals and 
plants

PNAS 2004;101:15125.
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Changing Climate and Ecosystems



THE NEW YORKER, January 12, 1998

The Washington Post, March 16, 1993

Microbial Adaptation and Change



Antibacterial Agents Approved 
in the United States, 1983-2004

Adapted from Spellberg et al. Clin Infect Dis 2004;38:1279-86.



Atlantan quarantined with deadly TB strain
CDC issues rare isolation order; air passengers warned

“The globe-trotting tale of the man, his fiancee, their wedding and 
honeymoon abroad — and conflicting recollections of what he was told 
about his disease and whether he could travel — culminated Tuesday 
with the Centers for Disease Control and Prevention issuing an 
international alert.”

The Atlanta Journal-Constitution; 30 May 2007



Poverty and Social Inequality
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Lancet 2005;365:901-3.
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Polio resurgence in Nigeria resulted in the spread of WPV during
2003-05 into 18 countries that had been polio-free for 1 or more 
years, including 3 countries outside Africa (MMWR 2005;54:873-7).
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Selected Emerging Infectious Disease Challenges
1993-2008

Hantavirus pulmonary syndrome
Plague

Ebola hemorrhagic fever
New variant Creutzfeldt-Jakob disease

Cyclospora
H5N1 influenza

Nipah virus encephalitis
West Nile virus neuroinvasive disease

Rift Valley fever
Anthrax

Vancomycin-resistant S. aureus
SARS

Monkeypox
Transplant-associated infections

Community-associated methicillin-resistant S. aureus
Poliomyelitis

Marburg hemorrhagic fever



EID events are dominated by zoonoses
(60.3% of EIDs): the majority of these 
(71.8%) originate in wildlife (for example, 
severe acute respiratory virus, Ebola virus), 
and are increasing significantly over time. 
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West Nile Virus Transmission Cycle
Mosquito vector

Incidental 
infections

Bird 
reservoir 

hosts

Incidental  infections

West 
Nile
Virus

West 
Nile
Virus



WNV Neuroinvasive Disease Incidence, by County, US, 1999WNV Neuroinvasive Disease Incidence, by County, US, 1999
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WNV Neuroinvasive Disease Incidence, by County, US, 2000WNV Neuroinvasive Disease Incidence, by County, US, 2000
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WNV Neuroinvasive Disease Incidence, by County, US, 2001WNV Neuroinvasive Disease Incidence, by County, US, 2001
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WNV Neuroinvasive Disease Incidence, by County, US, 2002WNV Neuroinvasive Disease Incidence, by County, US, 2002
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WNV Neuroinvasive Disease Incidence, by County, US, 2003WNV Neuroinvasive Disease Incidence, by County, US, 2003
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WNV Neuroinvasive Disease Incidence, by County, US, 2004
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WNV Neuroinvasive Disease Incidence, by County, US, 2005WNV Neuroinvasive Disease Incidence, by County, US, 2005
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WNV Neuroinvasive Disease Incidence, by County, US, 2006WNV Neuroinvasive Disease Incidence, by County, US, 2006
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WNV Neuroinvasive Disease Incidence, by County, US, 2007WNV Neuroinvasive Disease Incidence, by County, US, 2007
(reported through March 4, 2008)(reported through March 4, 2008)

N=1204



Reported WNV Disease Cases in Humans,
United States, 1999-2007*

1774,2691942,6161,4592006
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SARS 2003:  
A Global 

Microbial Threat
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China

A
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Chain of transmission among guests at Hotel M—Hong Kong, 2003
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New York Times
July 6, 2003
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The Asian Wall Street Journal
October 10, 2003

Estimated Economic Impact of SARS
$30 billion (Stanley Morgan)
$100 billion (Nature)
$48 billion in China alone
(Chinese Center for Economic Research)

The New York Times
April 12, 2003





HumanHuman
virusvirus
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virusvirus

NonNon--humanhuman
virusvirus

Mechanisms of Influenza Virus Antigenic Mechanisms of Influenza Virus Antigenic 
““ShiftShift””
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Circulating of influenza A/H5N1 viruses



•The global burden of AIDS, 
tuberculosis, and malaria

•Emerging infectious diseases

•Antimicrobial-resistant infections

•Chronic diseases with infectious 
etiology

•Microbes intentionally used for 
harm

Spectrum of Microbial Threats



Evolution of Drug Resistance 
in Staphylococcus aureus

1997
Vancomycin

intermediate-
resistant S. 

aureus (VISA)
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resistant
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Penicillin Methicillin Vancomycin
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resistant
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Methicillin–
resistant

S. aureus (MRSA)
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Invasive MRSA in the US

~500,0000 persons in the US 
hospitalized with Staph each year

MRSA bloodstream infections 
alone are responsible for 
~94,000 hospitalizations and 
~19,000 deaths each year. 

Estimated U.S. costs for all Staph
infections, including MRSA, have 
increased from $8.7 billion in 
1998 to $14.5 billion in 2004.  

Within the Medicare program 
alone, healthcare charges for 
Staph bloodstream infections 
exceeded $2.5 billion in 2005.  

Approximately 85% 
of these serious 
MRSA infections are 
healthcare associated.





“These infections, many of which are drug-resistant, affect one in 20 
patients -- or about 2 million people -- each year, according to the 
Centers for Disease Control and Prevention (CDC).”

“These infections, many of which are drug-resistant, affect one in 20 
patients -- or about 2 million people -- each year, according to the 
Centers for Disease Control and Prevention (CDC).”

Hospitals' hidden danger
By Joyce Howard Price
THE WASHINGTON TIMES

February 25, 2007 

Hospital patients in the United States have to worry 
about something other than their illness or pending 
surgery -- the very real threat of acquiring an 
infection while hospitalized, which may be far more 
serious than the original problem. 



Patient Safety Challenges

Multiple outbreaks of hepatitis B and C viruses in outpatient settings
- associated with unsafe injections
- preventable with basic infection control practices



Patient Safety Challenges

Redelings, et al. Emerg Infect Dis 2007;13:1417-19

Deaths caused by gastrointestinal infections (Clostridium difficile) 
acquired in healthcare, United States, 1999–2004
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The New Yorker
http://www.cartoonbank.com

Improving Preparedness and Response:
Lessons Learned from Recent Outbreaks



Infectious Diseases
New Public Health Perspective
Infectious disease outbreaks can 
impact national security and global 
economy 
Local outbreaks/problems now 
recognized as having much wider 
implications
Rapid and collaborative responses 
essential and expected





Building and enhancing national and global 
public health capacity

Improving global infectious disease surveillance,  
response capacity, disease reporting
Developing and Using Diagnostics

Preparedness planning

Education, proactive communications, fast and 
reliable information

Strong national and international partnerships

Expect the unexpected

Addressing the Threats: Lessons Learned



Vaccine Development and Production

Judicious Use of Antimicrobials

Need for New Antimicrobial Drugs

Vector-borne and Zoonotic Disease 
Control

Addressing the Threats: Critical Needs
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Through CDC-supported efforts in Pennsylvania, local 
hospitals have successfully reduced bloodstream and 
MRSA infections as much as 70% by fully implementing 
CDC prevention recommendations.  

Replicating these efforts nationally could dramatically 
reduce Staph-related deaths and complications and 
yield estimated short-term (<3 years) cost savings to 
the Medicare program of up to $1 billion. 
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Patient Safety:  Successes



Mandates Public Reporting

Mandates Public Reporting 
Using NHSN

* States that have not enrolled 100% of facilities into NHSN:
<25%: AR, CA, MA, MD, OK, VA, WA     50-60%: CT, TN     70-80%: CO, DE, VT

** Arkansas will begin voluntary reporting using NHSN in 2008.

Pending Legislation

1/24/2008
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International Emerging Infections Programs

GuatemalaGuatemala

EgyptEgypt

KenyaKenya

ThailandThailand

ChinaChina



Laboratory Response Network
More than 160 public health, military, federal, food, veterinary, and international 

laboratories



International Health RegulationsInternational Health Regulations

Legal framework for defining WHO and 
member states’ roles/responsibilities for 
controlling spread of disease

Requires reporting of all public health 
emergencies of international concern (PHEICs)

Expands beyond infectious diseases to 
include biological, chemical, or radionuclear
events and natural disasters.   

Requires member states to notify WHO of a single case of 
smallpox; poliomyelitis due to wild-type poliovirus; SARS; and 
human influenza caused by a new subtype. 



Global Commitment to 
Addressing Inequities



Global Initiatives to Enhance Capacity



Preparedness Planning



Increased collaborations between 
human and animal health



•The “Alert” Clinician
•The “Alert” Laboratorian
•The “Alert” Veterinarian
•The “Alert” Public

Expect the Unexpected


