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Global Health Security Agenda
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Emerging e Public health  Prevent wherever
organisms framework possible

surveillance tools

Intentional e Successful * Respond effectively
creation
outbreak control

Vision: A world safe and secure from global health threats posed by infectious diseases, whether natural, deliberate, or accidental.



Zoonotic Origin of Coronaviruses Q y

« 7 known Human Coronaviruses
« Mild disease: HKU1, OC43, NL63, 229E
« Severe outbreaks: SARS-CoV, MERS-
CoV, SARS-CoV2 (COVID-19) “ ;é

« Almost all have zoonotic origins or
circulate in animals:

(bats, camels, cattle, civets?)

« Non-human CoVs such as porcine
epidemic diarrhea virus (PEDV) may

have emerged by host switching ”

* One of the most impactul viral lﬁ, L o o

families in veterinary medicine

Jasper F. W. Chan et al. Clin. Microbiol. Rev. 2015; d0i:10.1128/CMR.00102-14



Why should we protect bats?

* Protect biodiversity & ecosystems

Insectivorous — control pests
Pollinators — promote agricultural
Seed dispersers — connect fragmented
landscapes

e Attempts to reduce populations:

Generally unsuccessful

Encourage recruitment of susceptibles,
increasing transmission potential
Allow immigration from other areas
Stress populations, increasing virus
shedding






Laboratory Capacity and COVID-19 Response

PREDICT improved testing capacity in 67 labs in 36 countries

Built a network of linkages between laboratories, countries and
government ministries

Laboratories have additional tools and the ability to detect newly
emerging viruses when assays or sequences do not yet exist

Importance of these skills was underscored following the
emergence of SARS CoV-2 in China

Teams around the world able to call on the PREDICT network to
share experience using PREDICT assays to detect the new virus &
provide technical assistance to disease control plans



Ongoing Obstacles



ONE HEALTH WORKFORCE
CAPACITY STRENGTHENING
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Spillover and Wildlife Trade for
Consumption: Rethinking our
Relationship with Wildlife and Wild
Places

Prof. Dr. med.vet. Chris Walzer
Wildlife Conservation Society
VetMed Univ. Vienna, Austria



What do we know?

= Zoonoses are diseases the
move between animals and
humans

" Emerging Infectious Diseases
[EID] are dominated by
ZOONOSES

= 72% of all zoonotic EIDs
originate in wildlife

= EID frequency is increasing

= HIV, EBOLA, H1IN1, SARS, NIPAH,
HENDRA, H7N9S
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What do we know?

= Across 25 high-risk viral families, there
are estimated to be 1.7M unknown
viruses

= About 700k of which likely have the
potential to infect humans

= For example, for every known
coronavirus, there are thousands of
unknown coronaviruses circulating in
wildlife

Carroll et al. (2018) Science

INFECTIOUS DISEASES

The Global Virome Project

Expanded viral discovery can improve mitigation

By Dennis Carroll, Peter Daszak,
Nathan D. Wolfe, George F. Gao,
Carlos M. Morel, Subhash Morzaria,
Ariel Pablos-Méndez, Oyewale Tomori,
Jonna A. K. Mazet

utbreaks of novel and deadly viruses

highlight global vulnerability to

emerging diseases, with many having

massive health and economic impacts.

Our adaptive toolkit—based largely

on vaccines and therapeutics—is often
ineffective because countermeasure develop-
ment can be outpaced by the speed of novel
viral emergence and spread. Following each
outbreak, the public health community be-
moans a lack of prescience, but after decades
of reacting to each event with little focus
on mitigation, we remain only marginally
better protected against the next epidemic.
Our ability to mitigate disease emergence
is undermined by our poor understanding
of the diversity and ecology of viral threats,
and of the drivers of their emergence. We de-
scribe a Global Virome Project (GVP) aimed
to launch in 2018 that will help identify the
bulk of this viral threat and provide timely
data for public health interventions against
future pandemics.

Nearly all recent pandemics have a viral
etiology with animal origins, and with their
intrinsic capacity for interspecies transmis-
sion, viral zoonoses are prime candidates for

Scientists prepare to collect a blood sample from
aRousettus sp. fruit bat in Thailand to test for novel
viruses. The Global Virome Project aims to identify
and characterize the majority of currently unknown
viruses in key wildiife groups, including rodents,
nonhuman primates, and bats.

Other previous studies had begun to conduct
targeted viral discovery in wildlife (9), and
develop mitigation strategies for the emer-
gence of avian flu, for example. However, the
USAID Emerging Pandemic Threats (EPT)
PREDICT project is the first global-scale co-
ordinated program designed to conduct vi-
ral discovery in wildlife reservoir hosts, and
N ical and soci Ny
factors that drive their risk of spillover, to
mitigate their emergence in people (10).
Working with local partners and govern-
ments, wildlife and domestic animals and
atrisk human populations in geographic
hotspots of disease emergence (7) are sam-
pled, and viral discovery conducted. A strat-
egy to identify which novel viruses are most
at risk of spillover has been developed (11),
and further work is conducted on these to
characterize them prior to, or in the early
stages of, spillover. Metadata on the ecology
of wildlife-livestock-h ission i

causing the next great ic (1, 2). How-
ever, if these viruses are our enemy, we do not
yet know our enemy very well. Around 263
viruses from 25 viral families are known to
infect humans (3) (see the figure), and given
the rate of discovery following identification
of the first human virus (vellow fever virus in
1901), it is likely many more will emerge in
the future (4). We estimate, from analysis of
recent viral discovery data (), that ~1.67 mil-
lion yet-to-be-discovered viral species from
key zoonotic viral families exist in mammal
and bird hosts—the most important reser-
voirs for viral zoonoses (supplementary text).

By analyzing all known viral-host relation-
ships (3, 6), the history of viral zoonoses (7),
and patterns of viral emergence (), we can
reasonably expect that between 631,000
and 827,000 of these unknown viruses have

tr in-
terfaces, and on human behavioral patterns
in communities, are concurrently analyzed
so that strategies to reduce spillover can be
developed (supplementary text). To date,
EPT PREDICT has discovered more than
1000 viruses from viral families that con-
tain zoonoses, including viruses involved in
recent outbreaks (12), and others of ongoing
public health concern (13). The focus of EPT
PREDICT on capacity building, infrastruc-
ture support, training, and epidemiological
analysis differs substantially from the GVP’s
emphasis on large-scale sampling and viral
discovery. However, to discover the bulk of
the projected remaining 167 million un-
known viruses in animal reservoirs and char-
acterize the majority of 631,000 to 827,000
viruses of highest zoonotic potential requires

zoonotic potential v text). We
have no readily available technological coun-
termeasures to these as-yet-undiscovered vi-
ruses. Furthermore, the rate of zoonotic viral
spillover into people is accelerating, mirror-
ing the expansion of our global footprint and
travel networks (7, 8), leading to a nonlinear
rise in pandemic risk and an exponential
growth in their economic impacts (8).

PROMISING PILOT, CHALLENGING SCALE

Since 2009, the U.S. Agency for International
Development (USAID) has conducted a large-
scale pilot project, spanning more than 35
countries over 8 years at a cost of around
$170 million, to evaluate the feasibility of

The list of author affilations is provided in the supplementary
materials. Email @
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pr y ic threats.
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som of scale.

The first challenge is cost. To estimate this,
we analyzed data on field sampling and labo-
ratory expenditures for viral discovery from
(5, 10), and estimates of unknown viral diver-
sity in mammalian and avian hosts (supple-
mentary text). We estimate that discovery of
all viral threats and characterization of their
risk for spillover, using currently available
technologies and protocols, would be ex-
tremely costly at over $7 billion (supplemen-
tary text). However, previous work shows
that viral discovery rates are vastly higher in
the early stages of a sampling program, and
that discovering the last few, rare, viruses is
extremely costly and time-consuming owing
to the number of samples required to find

sciencemag.org SCIENCE
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What do we not know?



It is not about bat-soup,
civets or pangolins



Barriers to spillover. This figure was adapted from Plowright et al. 2017






What do we know?



e What do we not know?

Drew et al 2011. Rev Scien Tech OIE

Photo/Xinhua



IPLC - Congo Basin
= Long-standing program

= Carcass monitoring [Ebola virus
community engagement targeted
6,600 people living in northern
Ro(C]

* Community outreach IPLC needs
and rights
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One Health History

= 2004 One World, One \
Health meetings with L opr ’\V?(
human pUbliC health’ Zg one world - one health

conservation and infectious
disease experts were
organized by WCS

= Manhattan Principles

= Berlin Principles 2019




2019 Berlin Principles on One Health

" Recognize and take action to: retain
the essential health links between
humans, wildlife, domesticated
animals and plants, and all nature;
and ensure the conservation and
protection of biodiversity which,
interwoven with intact and functional
ecosystems, provides the critical
foundational infrastructure of life,
health, and well-being on our planet

Ostfeld et al. 2002 Mazet et al. JVME 33 2006

WWww.wcs.org/one-planet-one-health-one-future



What do we need to do?

Permanently ban the commercial
trade in wildlife for consumption

Strengthen efforts to combat
trafficking of wild animals within
countries and across borders

Work to change dangerous wildlife
consumption behaviors, especially in
cities

Mainstream holistic One Health
Approaches






Reducing the Demand for and Trade

in Wildlife Products —
The View from South-East Asia

K. Yoganand
Regional Lead for Wildlife and Wildlife Crime

WWF Greater Mekong



Outline
JGAER

*Wildlife trade =

» Declines/extinctions

» Infectious disease
(spillover) risks

Consumer demand

WWF/Bas Huijbregts



(Map credit: Allan, Watson et al. Plos Biol, 17(12): 3000598
https://doi.org/10.1371/journal.pbio.3000598)

\
Why South-East Asia?
* Historical species diversity — high

PO TIOR * Population extinctions — >90% ?

* Defaunated landscapes - widespread
* Empty forests - common

* Indiscriminate snaring — crisis



Why South-East
Asia?

*Trade hotspot,
trafficking route

* Largest wildlife
market, together
with East Asia

*Thuman
population

*fdisposal income



(Map: Krishnasamy, K. and Zavagli, M. (2020). Southeast Asia: At the heart of wildlife trade. TRAFFIC Southeast Asia, Petaling
Jaya, Selangor, Malaysia)



How large is the wildlife trade / market?
(not including timber and fisheries)

Speculative estimates — reliable data is limited

Southeast 1-2/year 3-10 /year
Asia

East Asia 5-10/year 50-100 /year

Global total 7-23 /year 150-200 /year

(including

domestic (2007 (15 bn in

legal trade)  estimate) international trade
the early 1990s)

This involves 100s of millions of wild animals, 1000s
of species every year (million+ live primates) J. Bouhuys/TRAFFIC



What drives the trade?

e Consumer demand
* Live wildlife — for caged/captive
display (“pets”)
e Wildlife meat — local communities and
urban consumers

* Parts and products for traditional
medicine

* For biomedical research — often
international

. Clothin% and fashion (fur, ornaments)
— global supply

* Profiteering
* Corruption

* Up to 10 % of the population in SE
Asia may be consumers (tbc)

Irrawaddy Elephant Lover



Laws on wildlife trade and
consumption

* Mostly based on species status,
population trends
— often based on outdated or
unreliable data

* No international or national
protection for many species

* Regulate import, possession,
trade, and hunting, but not eating

* Laws regulate wildlife farming,
but often weak on enforcement

* Laws rarely consider infectious
disease risks of species/taxa

Panha Makara WWF Cambodia



Law enforcement on
illegal wildlife trade

* Weak law enforcement

* Legal trade weakly regulated

* Legal trade confuses and strains
law enforcement

* Uncontrolled wild sourcing
e Laundering through farms
e Corruption and fraud

* |llegal trade thrives

Mia Signs/WWF Greater Mekong



Mammalian taxa globally traded, often legally

H |g h _ rl S k taXa (sourced from CITES database)

* Prohibit trade and consumption
of high-risk taxa
— for food and traditional medicine

* High-risk taxa
—viral pathogen transmission risk
to humans

— Provisionally include all
mammals and birds

— Assess all mammal and bird
species for risks

— Particularly high-risk are bats,
primates, rodents, carnivores

(From: Scheffers et al (2019), Science, 366, 71-76)



High-risk wildlife trade, farms & markets

High-risk market:

 Large volumes of trade

* High human visitation rates
 Live animal, wild meat trade

* Wet markets, highway
stalls, tourist centres, wild
meat restaurants and farms

* Legal vsillegal — viral
disease risk same

— Legal trade is far larger than
illegal trade

WWF



Wildlife trade supply chain —

Risks of spillover at every stage (irrespective of legality)

/Wild meat A

Live animals
Medicinal products

e e

International
trade

(illustrative; the supply chain may be non-linear and
more complex)

Legal or
illegal

hunting/
capture

Middlemen /
smugglers /
syndicates

farming



Reducing consumer demand

* |dentify consumers and motivations
for demand

* Target urban consumers for wild meat

e Other consumer segments for
medicinal products

e Conduct public outreach on disease
risks of wildlife consumption

* Legal bans and ban awareness very
effective in reducing demand



Policy and enforcement opportunities

* China example of prohibiting trade and
consumption of certain taxa for food

e VVietham made a start but now unknown?

* Immediate prohibition through Prime
Minister Orders, followed by changes to law

* Fix policy gaps and weaknesses on other
aspects of wildlife trade

* Post-COVID-19 recovery should include
increased resources for law enforcement

— Onillegal trade
— For protection in natural habitats

WWF Laos



Elephant ivory markets example

Myanmar

Thailand

Laos Very low

Cambodia Weak (with Very low
increasing
availability)

Vietham Weak

Sofia Venturini/WWF Myanmar



Stop the supply —= WWF’s Zero-poaching work
In Myanmar



WWF Laos
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