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Minimising the impact of
emerging zoonotic threats

What we know and what we might do
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Objective of this presentation

Review what we know about recent zoonotic disease outbreaks.
Identify key players, lessons and challenges
Assess evidence gaps to support improved decision making

Review the impact
and drivers of
emerging disease

Explore lessons,
institutions and
inertia

Identifying the key
evidence /
knowledge gaps
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Changes in food and agriculture systems
Ecosystem disruption
Trade and travel

Key lessons from previous zoonotic disease outbreaks
Key organisations tackling the problem

The political economy challenges to addressing threats
systematically and consistently

Systems, institutions and incentives
Surveillance and preparedness

Behaviour change and food choices

Testing, diagnostics, vaccines and medicines



Overview

Emergence of zoonotic diseases is

not a new phenomenon {eg. Hiv, avian and
swine influenza, Ebola, SARS-CoV1, Rift Valley Fever}

On average one new emerging or re-
emerging infectious disease is seen
in humans and animals every eight
months.

A pandemic like COVID 19 has been
repeatedly predicted for over 25

years {Garrett, L., (1994) The Coming Plague: Newly
Emerging Diseases in a World out of Balance}

 “Emergence events” are complex

2013 — Variegated Squirre
2002 -EBLV-2 Bomavirus 1
[Scotland]

2018 — Monkeypox 2009 — Candida auris

[England] > 2012 - MERS-CoV 2018 — Lyme disease
1999 - West Nile virus
2003 - Monkeypox 2016 — CCHF 2002 - SARS-CoV
. 2009 — SFTS virus
2003 — P\ague\, 2009 — Plague 2012 — Mojiang Paramyxovirus
2002 - Avian influenza 2010 - 2013 — Avian influenza H7NS,
H7N2 Cholera [Haiti] 2009 - Avian influenza H10N8,
2009 - Heartland virus 2013 - Lassa Colpodella sp. Heilongjiang (HLJ]
2011 — Swine influenza \ Chikungunya* fever 2014 — Avian influenza HSNE
H3N2v K 2017 — Rat hepatitis E virus
2014 — Bourbon virus > 2014-16 — Ebola 2018 — Avian influenza H7N4
Guinea \
Sierra Leone
2009 - Pandemic Liberia % Nipah virus
influenza H1N1 virus »
2017 - Monkeypox 2000 - Rift Valley fever
2008 — Multi-drug

Lassa fever 1998-9 — Ngan virus resistant P. falciparum
1999 — ltaya virug 2011 [Ghana]

2014 [Benin]

2016 [Togo]

2003 -
Chapare virus

2013 — Sosuga virus

2016 — Niwetwe virus
2009 — Bas-Congo virus
1998 - Nipah virus

2005 — Human
retroviruses:
HTLV3, HTLV4

2015 - Zika virus* 2018 - Guinea 2008 - Lujo virus 2011 — Plasmodium cynomolgi
2017 - Yellow worm
fever

B Newly identified emerging infection B Discase spread to new area [l Emerging infection and disease spread

* Events commonly involve a viral “spillover” from wildlife/livestock {75% of emerging human infections are zoonotic}

* A “One Health” approach across Ministries and disciplines is needed to mitigate their threat

* Many of the tools needed for the early detection or, response to, and management of emerging disease
threats already exist but are not utilized optimally



Impact of zoonotic diseases

Assessment of impact is complicated

Human Health

Economic L . Livelihood
factors disability-adjusted considerations
life years (DALYS)
Frequently When spread across sectors
under (Environment / Health / Livestock)
reported the burden is difficult to measure

Impact of endemic
zoonoses is far higher in
developing countries,
where zoonoses make up a severe in all countries
quarter of all DALYs lost to
infectious disease

Impact of pandemics

Estimated Cost

Estimated economic impacts of disease outbreaks

and highly-affected sectors) {Source: EcoHealth Alliance &
World Bank 2018}
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Driver 1 - Disease, food and agriculture systems

Food borne diseases {500,000
deaths each year and 33
million DALYs in 2017}

A\ Demand for dairy, meat and eggs

Supply via....
Intensive, market-oriented

A\ Proximity to domestic and peri-domestic animals livestock systems that are:
$ * vertically integrated,
isation ) * |ocated close to urban
centres
Informal food supply / outdoor markets <« g'ggg
_ | Viral

A Demand for wild animal products Avian Spill over

Influenzas /

Hendra virus o

/ Nipah Virus AWildlife

Viral Spill over contacts

Changing
Agri-
systems

Anti-Microbial Resistance — by
2050 10m fatalities a year,

Weak food control systems and support

costing USS100 trillion




Driver 2 - Ecosystem disruption

Anthropogenic

Disruption and change

A\ Land clearance
A Wild meats

AN Agricultural
encroachmentin
forest areas

A Habitat
fragmentation

A Irrigated farming

A\ Peri-urban livestock

production

HIV / AIDS

Hendra virus —
Bats — Horses

end People

—

Nipah virus —

Bats — pigs and

A Wildlife origin people
pathogen spillover
events

A\ Vector borne disease

{Since 1940 ££75% of the
infectious diseases that have
emerged in humans can be

Japanese
encephalitis
/Rift Valley

traced back to wildlife}

fever (RVF) )

Dengue virus /
Chikungunya
Virus

Climate change

o Shifting
wildlife
habitats

v Land use
change

b Variation in
disease
carrying
insect /
vector
geographic
ranges and
season length

6




Driver 3 - Trade and international travel

Rift Valley fever (RVF)

A\ Globalisation of food
»supply chains — livestock
products and live animals

A\ Demand for dairy,
meat and eggs

H1N1 Swine Influenza

A Legal and illegal
shipments of wildlife and

pets
{eg. Pet rodents, cats, dogs, EU imported
20.8 million reptiles between 2004-2014}

Monkey Pox

SARS /
COVID 19

A\ Tourists and business
travellers rapidly
disseminating pathogens
and vectors

{1.5 billion international tourist arrivals
in 2019, International air travel was
increasing at 4% per annum till 2019} |West Nile

Disease

Dengue Fever




Key lessons from previous outbreaks

Veterinary Medicine Biology

Comparative Medicine Ecology
| |
Prevention and reqwrgs cpmpllcatgd reo.rganlsatlon e BN sas
. of institutions and incentives, new
control is best ) i )
. ) policy and regulations, a common risk
achieved with a One :
analysis and strategy
Health approach .
* |ncentives are unequal across sectors TP
& Humanities Engineering

Early detection and = Costs rise exponentially with delays
response through = Risk assessment of food chains and spill over points allows targeting of hotspots
active surveillance = Biosecurity and response protocols are improving
is crucial = Tools to assess capacity are increasingly used and accepted
Novel tools and = Horizon scanning = |CT and digital tools
techniques are = Genc?mlcs. | = Aland .Macf.nne learning for
= Penside diagnostic tests managing big data

available and useful

Leadership at the highest levels > = Robust evidence to inform difficult decisions 3




Tackling zoonoses at an international level — key players

(In response to the increase in international travel and trade, and emergence of international disease threats and )
other health risks, 196 countries across the globe have agreed to implement the International Health Regulations
_developed by WHO (2005) y
[ The Global Health Security Agenda (GHSA) was launched by 29 countries, WHO, FAO and OIE in 2014. h

The GHSA has subsequently grown to include 67 nations and pursues a multisectoral approach to strengthen
_global and national capacity to prevent, detect, and respond to human and animal infectious disease threats )

WHO, OIE and FAO are key technical partners working through a Tripartite agreement for effective multisectoral,
multidisciplinary, and transnational collaboration. Recently, Tripartite best practice guidance to addressing
zoonotic diseases in countries has been published.

The guide recognises that most countries and regional bodies have inadequate One Health mechanisms in place for
\.administrative and technical collaboration.

J

fRegionaI bodies have a key role to play. They reflect local realities and concerns and can act to bring member

states up to an agreed standard
The Africa Centres for Disease Control and Prevention (CDC), was endorsed by the AU Assembly of Heads of State and
\_ launched in 2017 to improve surveillance, emergency response, and prevention of infectious diseases.

AN

("« A number of key civil society organisations are increasingly involved. Such as:-

* The Coalition for Epidemic Preparedness Innovations (CEPI)

* The Convention on International Trade In Endangered Species of Wild Fauna and Flora (CITES),
\_ * The Convention on Biological Diversity (CBD) )

(Vo]



Political and economic issues associated with lack of pandemic

prepared

Ness

Public Sector

Asymmetry of economic
power and political
influence between
departments

Cross Government
collaboration

Budget rivalry, | |Multiple/
protection of unclear

domains financing

Private Sector

mechanisms

solid legal and regulatory foundation
trained and equipped public health
workforce,

strong surveillance and response framework,
functional national public health laboratories
robust multi-sectoral (One Health Platform)

coordination.

Complex inter-related requirements

/ awareness

Lack of experience Impact under-

estimated

Operating in informal
sector outside Govt.
regulation and support

Inability to justify
significant public
good investment
with share holders
/ owners

National plan of
action with specific
activities, timelines,
and budgets

Risk assessment
mitigation strategy,
Business case
justification and
adequate investment
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Ongoing solutions

FAO / WHO / OIE Tripartite

Systematic and objective assessments Zoonoses Guide (TZG)
of country capabilities Operational guidance and tools, models
WHO'’s Joint External Evaluation (JEE) and templates to build strong systems
or the outcome of OIE’s Performance and One Health approach
of Veterinary Services (PVS) pathway Indices that measure intrinsic

analysis risk, state of preparedness,

and economic vulnerability

linked to investments and
reputational incentives

,", P i F‘_T

"n‘..!!!!!h., e on Financing Preparedness (IWG)
‘“H\]\"”H”W“HH”NI' Developing mechanism and incentives to
s encourage countries to invest in pandemic
preparedness .


https://www.who.int/ihr/publications/WHO_HSE_GCR_2018_2/en/
https://www.oie.int/support-to-oie-members/pvs-pathway

Key evidence/knowledge gaps

Systems, institutions and incentives

Surveillance and preparedness

Behaviour change and food choices

Testing, diagnostics, vaccines and medicines
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