
Christine K Johnson
Professor of Epidemiology of Ecosystem Health
EpiCenter for Disease Dynamics
One Health Institute, School of Veterinary Medicine
University of California, Davis

ADVANCING POLICY FOR A PANDEMIC ERA



Most recently emerged infectious disease 
have wildlife origins



Virus name – date of first discovery, most common disease manifestation, suspected sources

1. 229E – 1968, causes mild disease 

2. OC43 – 1967, causes mild disease 

3. SARS-CoV – 2002, causes severe respiratory disease

4. NL63 – 2004, causes mild disease, occasionally croup

5. HKU1 – 2005, mild disease

6. MERS-CoV – 2012, causes severe disease

7. SARS-CoV-2 – 2019, causes severe disease (COVID-19)
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Emergence of a Pandemic Threat



Virus Spillover Risk from Wildlife

Species in global decline because of 
exploitation and habitat loss shared more 
viruses with people
• Declines in habitat for wild mammals, due 

to deforestation, development, and 
conversion to cropland

• Exploitation of wildlife through hunting and 
the live wild animal trade



Habitat Loss and Spillover Risk

• Movement of wildlife species 
to accommodate 
fragmentation and loss of 
habitat
• Increased interactions with 

wildlife along the perimeters



Risk in the 
Wildlife Trade
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• Transit conditions, lack of 
health screening at import, and 
holding areas conducive to 
spreading disease



Wildlife Trade –
an ideal epidemiologic setting for 
virus spillover

• Animals harvested from natural 
habitat
• Risks associated with hunting and 

transport
• Animals raised on wildlife farms

• Health and safety regulations in
wildlife farming are often 
insufficient

• Disease risk increases from
initial capture to point of sale
• Crowded in cages, close contact 

among different species, 
worsening health caused by 
captivity and transport
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Accelerated Global Change
• Agricultural development, 

industrialization, urbanization
• Globalization and movement at the 

international scale
• Substantial net gains in human well-

being and economic development
• Degradation of ecosystem services
• Increasingly frequent emerging 

infectious diseases

Transition to One Health 
and science-based policy


