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We are a globally-connected society...
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We start, and end, in communities...
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What is risk? ()

EXPOSURES > OUTCOMES




. What kind of wildlife do we live with?




One Health Approach
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http: //www.cdc.gov/onehealth

From theoretical to operational definition:

“One Health” can be defined as the added value in terms of lives of animals
and humans saved, financial savings and improved ecosystem services from
a closer cooperation of human and animal health as compared to single
sector approaches (Zinsstag et al., 2012)



One Health Framework
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virus, Porcine epidemic diarrheal
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virus o Bat-CoV HKU
— Cats — Feline Infectious Peritonitis G
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— Chickens — Infectious bronchitis virus é
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— Cattle — Bovine coronavirus complex
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— Many other species...
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Coronaviruses are Global

Global distribution evidence of multi-species
infection and host-jumping

HUMANS
— o/P1 Several mild respiratory viruses
— PB2b 2003 SARS-CoV-I (bats, civet cats,?)
— pB2b 2012 MERS-CoV (bats, camels)
— PB2b 2019 SARS-CoV-2/COVIDI9 (bats?,??

Unknown if SARS-CoV2 can infect and cause
disease other domesticated species

WECoV HKU16

ThCoV HKU12

5CoV BuCoV HKU11
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Recommended that persons sick should avoid g2
contact with pets and other domesticated g
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— SARS-CoV-2 may be bat-borne
but that is not yet known
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Spillover of many emerging viruses
Y

P
from wildlife to people is driven b
bat and human contact (bushmeat,

guano harvesting, land use change)
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DISEASE?

PATHOGEN ENVIRONMENT




Coronavirus Evolution and Spillover
Coronavirus

/- ancestor
/ A
SARS-CoV-2 \

f@/ AN
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Group A,B,C,D
Genus Alphacoronavirus Betacoronavirus Gammacoronavirus Deltacoronavirus

Patrick C. Y. Woo et al. J. Virol. 2012; doi:10.1128/JVI1.06540-11
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Land use change & population density drive
viral spillover events...

'

Climate Population Growth

p Changes in the global climate system
c

d CSIRO

g ﬂ DECREASED
° Net decrease in glacier volumes?
e INCREASED
g Middle atmosphere temperature
S (20 ikcaeaseo )
¥ o]
i\ _JWatervapoury

_

5 DECREASED
3 Net decrease in global sea-ice extent? m INCREASED
Air temperature over land

DECREASED
Polar ice sheets

POPULTION

\ Ocean heat content
i




Drivers in Emerging Infectious Diseases

Globalization

Changing Ecosystems
Human Demographics & Behavior
Markets & Trade
Migration & Conflict
Poverty & Social Inequality

Microbial Adaptation

and more...

Source: Author San Jose, 27 November 2006, based



Global travel & trade can turn local epidemics
into pandemics




The threat from emerging viruses is increasing

Each year, approx. 3 new Viral
Diseases emerge

“ 300
GC) 250 Act%JaI . .

D Projected 2 Driven by

g 200 : gf s ~* Population expansion (1.6
o 150 billion in 1900 to 11.5

; 100 i i' billion people in 2100)

fg) >0 * Increased encroachment
z o< ______ _ intowildlife habitat which

4

accelerates the “spillover’
from wildlife to humans

Source: Jones et al. (2008) Nature
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One Health Interface

Land Use Change &
Human Population

Growth

Livelihood Impacts &
Economic Pressures

I\

Health Risks to
Humans, Livestock,
& Wildlife

Increased Contact
Between Humans,
Livestock, & Wildlife

)/

Enhanced Flow of
Pathogens

Majority of emerging infectious
diseases (EIDs) in people are of
animal origin (zoonotic)

75% of emerging zoonoses have
wildlife origins

Human activities at the
interface linked to EIDs (Nipah
virus, SARS, Ebola)

Annual population growth
among highest in buffers to
protected areas near wildlife



Targeted, Risk-based Surveillance

* Primates
« Bats
 Rodents

* Birds

e Suids

e Carnivores
* Ungulates




PREDICT Surveillance Strategy

Target = zoonotic viruses that causes disease in animals & people

Syndromic
Early surveillance in
recognition people to detect
of potentially zoonotic
potentially viruses that cause
Viral zoonotic disease & assess

shedding | viruses in behavioral risk

wildlife




High Risk Interfaces




Bat Guano Farms
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PREDICT

Probabilistic models

Field studies




Developed & Operationalized Diagnostic Platform
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7/10/2020

PREDICT OVERVIEW

>6.6K >60

LABS

DEVELOPED the One Health Workforce by

training more than 6,000 people in over 30 countries. STRENGTHENED laboratory systems and

zoonotic disease detection capabilities in over 60
labs around the world.

>163K 931 218

NOVEL KNOWN
OPERATIONALIZED One Health surveillance and

s.ar'np'led over 163K animals and. pe9p|e, helping DETECTED over 1,100 unique viruses, including
minimize the spillover of zoonotic disease threats zoonotic diseases of public health concern such as

from animals into human populations. Bombali ebolavirus, Zaire ebolavirus, Marburg virus,
and MERS- and SARS-like coronaviruses.

FOOTER GOES HERE

33



Novel MERS-like Corona Virus from Uganda

* Bat sampled in Kisoro
District, Southwest Uganda

‘ Distribution of Pipistrellus hesperidus



Bats Are Natural Reservoirs of
SARS-Like Coronaviruses

Wendong Li,"* Zhengli Shi,* Meng Yu,® Wuze Ren,” Craig Smith,*
Jonathan H. Epstein,® Hanzhong Wang,? Gary Crameri,?
Zhihong Hu,? Huajun Zhang,? Jianhong Zhang,?

Jennifer McEachern,® Hume Field,* Peter Daszak,’

Bryan T. Eaton,® Shuyi Zhang,"®* Lin-Fa Wang**

Severe acute respiratory syndrome (SARS) emerged in 2002 to 2003 in southern
China. The origin of its etiological agent, the SARS coronavirus (SARS-CoV),
remains elusive. Here we report that species of bats are a natural host of
coronaviruses closely related to those responsible for the SARS outbreak. These
viruses, termed SARS-like coronaviruses (SL-CoV), display greater genetic
variation than SARS-CoV isolated from humans or from civets. The human and
civet isolates of SARS-CoV nestle phylogenetically within the spectrum of SL-
CoVs, indicating that the virus responsible for the SARS outbreak was a member
of this coronavirus group.
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COVID-19
COVID-19 Dashboard

Total Confirmed

Confirmed Cases by
Country/Region/Sovereignty

US
Brazil
India
Russia
Peru
Chile
United Kingdom
Mexico
Spain

https://coronavirus.jhu.edu/map.html

Stage 3 Pandemic emergence

International travel and trade
« HIV/AIDS
» Severe acute respiratory syndrome

Stage 2 Localised emergence

Expansion of the wildlife-human being interface
« Nipah virus
» Ebola virus

Stages of Emergence

Stage 1 Pre-emergence

Encroachment into wildlife habitat
Change in land use

e



https://coronavirus.jhu.edu/map.html

COVID-19 Case Map - July 9, 2020

AUSTRALIA



https://coronavirus.jhu.edu/map.html

COVID-19 What now?
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Questions & Discussion

HOT ON POCO'F

Professor Woutrina Smith, DVM, MPVM, PhD
wasmith@ucdavis.edu
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