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Current Outbreaks of International Public 

Health Concern
Main location, date 

outbreak started

Cases (deaths)

H5N1 avian influenza Asia (now 16 countries 

worldwide), since  2003 

(orig. 1997)

719 (413 deaths)

H7N9 avian influenza China, March 2013 541 (33)

[Unofficial]

MERS [Middle East 

Respiratory Syndrome] 

Coronavirus

Middle East Gulf States, 

since April 2012

956 (≥351)

Ebola West Africa (Guinea, 

Liberia, Sierra Leone)

22,334 (8,921 deaths)

Source: WHO and other sources



Ebola Virus Disease in West Africa 



Small but Deadly

RNA genome 

Enveloped (membrane coated)

Inactivated by heat, solvents, most disinfectants

Photo: CDC



The terrace allows family 

members to see their 

relatives.

It’s part of the health 

promotion and redution of 

stigma strategy



Dressing in full PPE allows 

us to perform invasive 

techniques and be in close 

contact with the patients in 

the ward







SARS and the economy:

impact on global travel,  Hong 

Kong

Slide courtesy  of Dr. Isaac Weisfuse, NYC DOHMH









Emerging Infections

• Those rapidly increasing in 

incidence (number of new cases) 

or geographic range

• Often novel (a previously 

unrecognized disease)

• Anthropogenic causes often 

important in emergence



EMERGING INFECTIONS:

SOME RECENT EXAMPLES

• Ebola, 1976 –

• HIV/AIDS

• BSE & Variant CJD, ca. 1986 –

• Hantavirus pulmonary syndrome, 1993 

• Hemolytic uremic syndrome, 1990’s –

• Nipah, 1998 –

• West Nile, US, multistate, 1999 –

• SARS 2003 – (and MERS-CoV 2012 –)

• Influenza (including H5 in Asia 2003 –; 
H1N1 pandemic 2009-10; H7N9 avian flu, 
China, 2013–)



Global Examples of Emerging 

and Re-Emerging Infectious 

Diseases

Courtesy NIAID (Dr. Anthony Fauci)



Zoonoses in disease 

emergence

• 1407 human pathogens

• 58% are zoonotic

• 130 of  the 177 recently emerged 

pathogens are zoonotic (RR=2.0)

• Only a few transmit human-to-human

--[Numbers from: Woolhouse ME, Gowtage-

Sequeria S. Emerg Infect Dis 2005; 11(12): 1842-

7.]

Courtesy Dr. Larry Madoff



New Opportunities for Pathogens: 

Ecological Changes
Agriculture Hantaan, Argentine 

Hemorrhagic Fever, Nipah, 

West Nile (Israel), possibly 

pandemic influenza

Food handling practices SARS, H5N1 influenza, 

HIV?, Enteropathogenic E. 

coli

Dams, changes in water 

ecosystems

Rift Valley Fever, other 

vector borne diseases, 

Schistosomiasis

Deforestation, reforestation Kyasanur Forest, Lyme 

disease

Climate changes HPS, vector borne diseases



Amplifiers for Emerging Infections

• Healthcare settings (infection control)

• Live animal markets and food handling

• Hunting



Why is “One Health” Important?

• Most emerging infections are zoonotic 
– crossing species 

• Thus, many of the emerging infections 
of the future can be found in other 
animal species

• Humans may become infected through:

– Changes in environment that increase 
contact (wildlife)

– Handling of food animals

• Therefore, surveillance across species 
is essential





Wildlife/livestock contact 



Hunting

Markets/trade

Courtesy Dr. William Karesh (market in Jakarta, Indonesia)



Photograph: Karl Ammann; from Hahn et al., 2000



No pandemic or emerging 

infection has ever been 

predicted 

--- Morse et al., Lancet 380: 1956–1965 (2012).



Every expert group studying this 

issue has recommended 

Effective global surveillance 

and early warning

as the first priority
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Effective Health Early Warning

Surveillance, 

Observations 

and 

Monitoring 

Information

Adapted from J. Davis, Climate Adaptation Workshop, Nov. 2003

Opportunity 

for control



Gaps in Disease Early Warning 

Systems

• Priorities vary among different 

jurisdictions

• Many gaps in chain of communications

– Real situation often does not reflect org 

chart

• Most reporting voluntary, often low 

priority

• Government embarrassment over 

adverse information

• Fear of adverse effects



How Can We Get Earlier 

Global Warning?:

Some Attempts at 

Improvement



ProMED-mail: A Prototype 

Outbreak Reporting System

ProMED-mail: 

www.promedmail.org

•Moderated listserv

•Free to all

•Started 1994

•Approximately 60,000 subscribers in ≥ 185 

countries





"The popular ProMED-mail e-list offers a 

daily update on all the known disease 

outbreaks flaring up around the world, 

which surely makes it the most 

terrifying news source known to man." 

– Steven Johnson 

"The Ghost Map", p. 219 

Riverhead Books/Penguin, 2006

A Compliment?



Activities of Interest:

• Hunting

• Markets/trade

• Wildlife/livestock conflict

• Morbidity/mortality events

• Free-ranging – undisturbed

• Logging/deforestation

• Water restriction

PREDICT Surveillance



The good news:

New technologies in 

diagnostics and 

communications have 

revolutionized ability to 

identify and report infections

We have gone from a paucity 

of data to a flood of data



Dr. Jonna Mazet, UC-Davis



Percentage of the World's 

Population Covered by a Mobile 

Cellular Signal, 

2003 vs. 2009

Source: ITU World Telecommunication/ICT Indicators database





Obolensk: 1994
(Courtesy Dr. David Franz)



Fermenters at Pokrov: 1994

(Courtesy Dr. David Franz)





The “Dual Use” Dilemma

• Life sciences research underpins:

– Biomedical and public health advances

– Improvements in agriculture

– Safety and quality of food supply

– Environmental quality

– Strong national security and economy

• However, good science can be put to bad 
uses

41



What Novelties Were Feasible By 2001?:

Existing Examples
• Anthrax modified with gene insert from a non-

pathogenic relative can defeat live anthrax 
vaccine

– Pomerantsev et al., Vaccine 15(17-18):1846-50 
(1997).

• Multi-drug resistant anthrax (vaccine strain)

– Pomerantsev et al., Intl. Anthrax Meeting, 
Salisbury, 1995.

• Poxviruses with IL-4 gene insert can cause 
severe disease in immunized or genetically  
resistant animals

– Jackson et al., J. Virol. 75:1205-1210 (2001); 

– Buller et al., Applied Biosafety, 2004.

• Reconstruction of viable 1918 pandemic influenza 
virus

– Tumpey et al., Science 310:77-80 (2005).



Some Efforts to Define the 

Biothreat Problem

• “Biotechnology Research in an Age of 

Terrorism” 

2003 report from the National Research 

Council 

Gerald Fink, Chair

• “Globalization, Biosecurity and the Future of the 

Life Sciences” 

2005 report from the Institute of Medicine 

and NRC

Stanley M. Lemon and David A. Relman, Co-

chairs



The 2003 “Fink Report”

“Biotechnology Research in an Age of Terrorism”
2003 report from the National Research Council 

Gerald Fink, Chair

•Recommendation 1: Educating the Scientific Community

–Awareness of the dual use phenomenon is not 
widespread in the biological sciences.

•Recommendation 2: Review of Plans for Experiments

–Identified 7 types of “experiments of concern”

•Recommendation 3: Review at the Publication Stage

•Recommendation 4: Creation of a National Science                               
Advisory Board for Biosecurity (NSABB)

-NSABB was established in late 2004 by then-Secretary 

Leavitt (HHS)



The “7 Deadly Sins” from 2003 Fink 

Report
Recommendation 2: Review of Plans for Experiments

• “We recommend that the Department of Health and Human 
Services (DHHS) augment the already established system 
for review of experiments involving recombinant DNA 
conducted by the National Institutes of Health to create a 
review system for seven classes of experiments (The 
Experiments of Concern) involving microbial agents that 
raise concerns about their potential for misuse.”

“Experiments of Concern” would:

– demonstrate how to render a vaccine ineffective 

– confer resistance to therapeutically useful antibiotics or anti-
viral agents 

– enhance the virulence of a pathogen or render a 
nonpathogen virulent 

– increase transmissibility of a pathogen 

– alter the host range of a pathogen 

– enable the evasion of diagnostic or detection modalities 

– enable the weaponization of a biological agent or toxin 



www.whitehouse.gov/sites/default/files/National_Strategy_for_Countering_BioThreats.pdf



National Science Advisory Board for Biosecurity

• NSABB is a federal advisory committee, established in 2004 
to:

– Recommend strategies for oversight of federally 
conducted or supported dual use research

– Raise awareness of dual use issues

• NSABB advises heads of Federal entities that have a role or 
interest in life sciences research 

• 25 non-governmental voting members with broad 
expertise 

• Ex officio members from Federal departments and 
agencies

47



Why “Gain of Function 

Experiments”?



Transmissibility

• Essential for pathogen success

• Possible relation to virulence

• Genetics and evolution of 

transmissibility poorly understood

• Are emerging pathogens with broad 

host range more likely to become 

transmissible human-to-human ? 





Ron Fouchier







Yoshi Kawaoka and Ron Fouchier



USG Definition of DURC

Research that, based on current understanding, 
can be reasonably anticipated to provide 
knowledge, products, or technologies that 
could be directly misapplied by others to pose a 
significant threat with broad potential 
consequences to public health and safety, 
agricultural crops and other plants, animals, 
the environment, material, or national security.
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Some Laboratory Incidents

British smallpox  cases, 1972, 1978 
Associated with smallpox laboratory at 
University of Birmingham

The “re-emergence” of H1N1 human 
influenza (1977)

Error in vaccine or challenge virus in 
China?

Venezuelan Equine Encephalitis (1995)? Outbreak in Venezuela, 1995; source of 
virus unclear

SARS Singapore (1), Taiwan (1), Beijing (4)

H2N2 (1957 pandemic influenza), CAP lab
competency testing samples (2005)

Foot and Mouth Disease (FMD) from 
Pirbright, UK (2007) 

M. Furmanski.  “Escaped Viruses”: Laboratory Escapes and “Self-fulfilling prophecy” Epidemics.  Working 
Paper (Feb. 2014), Center for Arms Control and Nonproliferation, armscontrolcenter.org/Escaped_Viruses-
final_2-17-14.pdf, and CDC



Laboratory Acquired Infections with Select Agents, 
US, 2004-2010

Henkel, Miller, and Weyant (2012).  Appl Biosafety 17:171-180



It all started with Asilomar …
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U.S. Frameworks that Address GOF

 HHS Framework for Highly Pathogenic Avian Influenza Research (2012)

 USG Policy for Oversight of Life Sciences Dual Use Research of Concern 
(March 29, 2012)

 NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic 
Acid Molecules (November 2013)

 USG Policy for Institutional Oversight of Life Sciences Dual Use Research 
of Concern (September 24, 2014)

64Frameworks are available at www.phe.gov/s3

http://www.phe.gov/s3


For More Information

• Holdren/Monaco memorandum on Enhancing Biosafety and 
Biosecurity in the United States (August 2014) 
http://www.whitehouse.gov/sites/default/files/microsites/ostp/enhancing_biosafety_
and_biosecurity_19aug2014_final.pdf

• U.S. Government Deliberative Process and Funding Pause on 
Certain Types of Gain-of-Function Research (October 2014)                       
http://www.phe.gov/s3/dualuse/Pages/default.aspx

• USG Policy for Oversight of Life Sciences Dual Use Research of 
Concern (March 2012)                                                 
http://www.phe.gov/s3/dualuse/Documents/us-policy-durc-032812.pdf

• USG Policy for Institutional Oversight of Life Sciences Dual Use 
Research of Concern (September 2014) 
http://www.phe.gov/s3/dualuse/Documents/durc-policy.pdf

http://www.whitehouse.gov/sites/default/files/microsites/ostp/enhancing_biosafety_and_biosecurity_19aug2014_final.pdf
http://www.phe.gov/s3/dualuse/Pages/default.aspx
http://www.phe.gov/s3/dualuse/Documents/us-policy-durc-032812.pdf
http://www.phe.gov/s3/dualuse/Documents/durc-policy.pdf


Estimated Timeline*

Study Design
Conduct of Study

Risk Assessment + 
Benefit Assessment

Results of Study

Weighing of Risks & 
Benefits + 

Development of 
Recommendations

NSABB 
deliberates 
key features 
of study 
design

NSABB considers 
National Academies 
input & advises on 
draft study design

NSABB periodically 
assesses progress & 
reviews preliminary 
results

NSABB 
reviews final 
results

NSABB analyzes & 
discusses results → 
Develops draft 
recommendations

NSABB delivers 
final 
recommendations 
to USG

National 
Academies 
host Public 
Symposium to 
discuss 
assessment of 
GOF research

National 
Academies 
provide 
Symposium 
Summary

National Academies 
host Public Symposium 
to discuss NSABB draft 
recommendations & 
provide Symposium 
Summary

*The USG intends for these efforts to occur as expeditiously as possible, and dates are subjects to change based on the deliberative process.

Late 2014 – Early 2015 Mid 2015 – Late 2015

USG GOF 
Policy



Website Resources

CDC Journal “Emerging Infectious Diseases”:

www.cdc.gov/eid/

WHO outbreak information:

www.who.int/csr/don/en/

ProMED-mail:

www.promedmail.org/

CIDRAP

(Center for Infectious Disease Research and 
Policy, University of Minnesota):

http://www.cidrap.umn.edu/



THANK YOU!



ADDITIONAL SLIDES









The Emerging Infections Two-

Step

Opportunities increasing for both 

steps:

–Changes in land use

–Rural to urban migration

–Internal displacement

–Globalization of people and 

goods, travel, international 

migration

–Medical technologies


