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News / Wuhan Coronavirus

11 January 2020, official announcement by WHO 17 January 2020 - Imperial College London

Estimating the potential total number of novel
Coronavirus (2019-nCoV) cases in Wuhan City,

China
Estimation 1,723 cases of 2019-nCoV at Wuhan
(95% Cl: 427 — 4,471)

China locking down cities with 18 million to

| -

stop virus @@EESE—

23 January 2020, by Ken MyESSE’

Une personne est conduite a I'’hdpital de Wuhan ou des patients atteints d'une
pneumonie inconnue sont traités, le 18 janvier 2019. STR / AFP
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An increasing number of outbreaks
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Annual total disease number Annual total outbreak number

Annual total country number
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Globalization of epidemics

o 1965: globalization of epidemics
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Total passengers (in million)

Total freight (million ton/km)

Global trade and travels

1,300 % increase 1970-2019
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Centrality in outbreak sharing

Eigenvector Centrality

Eigenvector centrality is a basic
extension of degree centrality,
which defines centrality of a node
as proportional to its neighbors’
importance.
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Sierra Leone: 1
1

A
Liberia: 4  Céte d'lvoire: 1

Fig 2. Number of confirmed, probable, and/or possible monkeypox cases between 1970-1979.
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Livestock's long shadow

Un élevage en croissance
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A planet dominated by livestock and poultry
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Qubreaks of zoonoses
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Human infectious disease outbreaks (to total diseases)
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The spread of influenza A virus in a globalized word

Origins of the 2009 H1N1 influenza
Intraduction of Narth American classical and Introduction of Eurasian swine viruses into

pandemiﬂ in 5Wi ne in M e‘XiCﬂ triple reassortant swine viruses into central-west central-west Mexico (c. 1990s)

Mexico (c. 1990s - 2000s)
Ignacio Mena'*f, Martha | Nelson®', Francisco Quezada-Monroy®, Jayeeta Dutta®,

Refugio Cortes-Fernandez®, J Horacio Lara-Puente®, Felipa Castro-Peralta®,
Luis F Cunha®, Nidia 5 Trovie'>?#, Bernarde Lozano-Dubernard®,

Andrew Rambaut®”®, Harm van Bakel®, Adolfo Garcia-Sastre™®%*

@ ﬁ Reassortment between all 3 lineages in central-west Mexico
] LY 1
- -

Nerth American classical HINT North American rrip!e reassortant H3N2 avian-like Eurasian H1N17

. ‘ '_.nn Tt IH{”&X)J
! 4 csosone

expansion of 1AV diversity in swine was resulting from long-

. distance live swine trade
Sources of live swine imports into Mexico



Déforestation et
plantations commerciales

THE STATE OF
 THE WORLD'S
- ~—FORESTS

FORESTS, BIODIVERSITY
AND PEOPLE
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Biodiversity in crisis

A System in Peril

CAS-CNRS Virtual Institute on Biodiversity — November 2024
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Living Planet Index

Biodiversity is declining at different rates in different places

The global LPI does not give us the entire picture — there are differences in
abundance trends between regions, with the largest declines in tropical areas.

In 2019, the landmark IPEES global assessment seale of regions and sub-regions, rather than a
on the state of biodiversity divided the world into global approach, also allows for 2 more focused
different geographic regions (Figure 3) in order ‘way of monitoring progress towards targets

to complete regular and timely assessments of developed under the Convention

‘biodiversity, ecosystem services, their linkages, on Biological Diversity,

threats, and the impacts of these at regional and

sub-regional levels ' Using a smaller spatial

[{

Figure 3: The Living Planet
Index for each IPEES region:
L
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WWF LIVING PLANET REPORT 2020 18

including the Aichi Biodiversity Targets, the Americas, this region was further subdivided
Sustainable Development Goals, and National in two: Morth America, and Latin America and
Biodiversity Strategies and Action Plans. In the Caribbean (Mescamerica, the Caribbean
2020, in erder to align with IPBES, regional and South America combined). Trends for each
Living Planet indices have been divided slightly species group are weighted according to how
differently to previous years. Following the many species are found in each IPBES region.
regional classifications in Figure 3, all terrestrial Threats to populations in each region are shown
and freshwater populatiens within a country on page 21, and detail behind the trends can be
were assigned to an IPEES region. In the case of found in the technical supplement.
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Biodiversity loss and non-communicable diseases
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Vegetation diversity protects against childhood
asthma: results from a large New Zealand birth
cohort

Geoffrey H. Donovan Female - ﬁ' ‘

Mother never smoked —

Mother no high-school qualifications - | _e
Low birth weight - .
Premature birth ﬁ—
Number of antibiotic scripts — ¢{? %
Number of children in family - % by
Aways lived in rural meshblock S
Natural land-cover types — -@ |
Exotic conifer — l'%'

Gorse f}
NOVIH vl

NDV| (prenatal to age 2)* - =
NDVI (age 3—18)" - '%—
I I | I I |
0.6 0.8 1 1.2 14 1.6
Odds ratio
< 4 scripts & T scripts
& 10 scripts <» Hospital diagnosis

Nature Plant, 2018



Known infectious diseases (endemicity)

Biodiversity
(Mammal species richness)

(Schipper et al. Science 2008)



A positive biodiversity — disease richness

High biodiversity # High endemicity of infectious diseases

5.51
5.4

5.31

Endemic infectious
diseases

5.2,

Species richness



A negative biodiversity — disease transmission

High biodiversity at threat # Higher number of outbreaks!

Relative number of
outbreaks

Relative number of species at threat
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Outbreaks of zoonotic diseases (number)

Outbreaks of vector-borne diseases (number)
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A synthesis using Structural Equation Modelling

0.67***

0.86*** -
/" 0.89%*
-0.41%++4

Cattle Chickens Pigs

£0.530+ | _ 07%%+
\ j : 5 0.35*j

0.76%* -0,29%%* - N
-0.45 4% \
0.07** \ Cropland

Grassland ~ \ P

=~ 0.07%**

Zoonoses

0.22%**

0.17+** -0.03**+*

Drivers of outbreaks:

Livestock / Poultry
Biodiversity at threat <- Pigs / chickens / cropland

Mitigation of outbreaks:

Biodiversity

Grassland



Scaling and connection effects

Global change . .
Infectious diseases

Global Pandemics

Globalization Increasing trade

Land conversion

Biodiversity loss
/ﬁ Deforestation

T Agriculture intensificatiof

mobility Livestock expansion

Plantation expansion

Infrastructure development
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Transmission aux
interfaces environnement

FAUNE SAUVAGE,
BIODIVERSITE ET SANTE, — faune sauvage —

QUELS DEFIS ?
domestique - humains

CELINE RICHOMME, COORD.

éditions
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Pandemic origins and a One Health approach to preparedness

and prevention: Solutions based on SARS-CoV-2 and other
RNA viruses

Gerald T. Keusch™', John H. Amuasi®**, Danielle E. Anderson® (%, Peter Daszak'(, Isabella Eckerle®", Hume Field™ (),
Marion Koopmans, Sai Kit Lam*®, Carlos G. Das Neves"™(, Malik Peiris"(, Stanley Perlman®
Supaporn Wacharapluesadee®(?, Su Yadana'(, and Linda Saif®’

Time line of the emergence of CoVs in people or livestock over the past millennium.
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Reservoir host (above): J — e Intermediate host (below): -"ﬂ ) - ﬁ H\-
Bat Rodent Bird Camel Calf Dog Civet Sparrow Pig Leopard cat

https:/fdoi.org/10.1073/pnas_ 2202871119



Hot spots of emergin

Hot Spots for Emerging Diseases

Map shows an analysis of the
future likelihoed of infectious
diszases originating in widlife
that have the potential to
infect humans.

KEY: GREATER RISK.
T

- .
Factars in the analysis
included population density,

proximity to and variety of
wildlife, and climate

H1N1 influenza 2 sirain of HInL,
commonly called swine flu, killed thausands and
infected millians in 2008, Humans in tum spread
the disease to pigs, trggering a pandemic in
livestack.

ANIMAL RESERVOIR Waterfow| and pigs.

FIRST HUMAN GASE Veracruz, Mexico, 2009; first
U.S. case was in San Diego in 2009.

why Livestack production (pigs and poullry);
contact with wild waterfonl

SUSCEPTIBLE Humans, pigs.

EcoHealth / New York Times 2012

West Nile virus » mosquita-bome iliness that
causes symploms in aboul a fifth of those exposed. One in
150 becormes severely il with encephalitis.

ANIMAL RESERVOIR Viarious birds, especially robins in the U.S.

FIRST HUMAN case West Nile district of Liganda, 1837; first
U.5. case was in Queens in 1999,

WHY IT EMERGED International air travel.

SUSCEPTIBLE OSTS Humans: birds, especially crows; horses

Ebola Tnis hemorrhagic fever is
f ameng the most virulent known
diseases. There is no specific
treatment or vaccine avallable;
patients must be strictly isolated.

ANIMAL RESERVOIR Vari0us bals.

FIRST HUMAN CASE Yambuku region,
Zaire (now Democratic Reputlic of
Congo), 1578,

why Contact with or eating infected
wildlife, especially gorillas.

SUSCEPTIBLE Humans, chimpanzees,
gorillas, dulkers (small African
antelapes, below right).

SARS A severe viral respiratory infection that
quickly spread from China 1o more than twe dozen
countries. The outbreak was contained, and since
2004 no new cases have been reported

Domestic Animal

@ Human Cases
@ wild Animal

Bird flu A deadiy strain of the avian
influenza virus called HSNL has spread 1o
hurmans via contact with live or dead poultry.

ANIMAL RESERVOIR Horseshoe bats.
FIRST HUMAN CASE Guangdong Pravince, China, 2003.
WHY Wildlife markets and trade; glabal travel

suscepTiBLE Humans, civets (inset, left).

ANIMAL RESERVOIR \Wild waterfowl.

FIRST HUMAN cASE Hong Kong, 1887, It
re-emerged widely in 2003 and 2004,

WHY Global expansion of intensive poultry
farming; contact with infected birds.

SUSCEPTIBLE Humans, pouliry, cals.

Nipah virus & highy lethal pathogen for
which there i$ no cure or vaccine.
Human-to-human transmission has been
documented; nearly annual outbreaks in
Bangladesh since 2001 and two in India

ANIMAL RESERVOIR Fruif bats (above).

FIRST HUMAN CASE Sungai Nipah, Negri
Sembilan, Malaysia, 1998.

whY Large-scale ivestock production;
presence of arehards on pig farms; date paim
sap harvest (eating contaminated sap is a
significant cause of infection).

SUSCEPTIBLE Humans, pigs, horses, dogs, cats.

Hendra virus & ciose relatve of
the Nipah virus, it has kiled four people
and dozens of horses in Australia.
ANIMAL RESERVOIR Fruit bats

FIRST HUMAN CASE Hendra, a suburb
of Brisbane, Australia, 1994.

WHY Urban encroachment of wild
habitats.

SUSCEPTIBLE Humans, horses, dogs.

Peri-domestic
wildlife




Susceptibility of White-Tailed Deer (Odocoileus virginianus) to
SARS-CoV-2

DMitchell V. Palmer,® (2 Mathias Martins,® Shollie Falkenberg,© Alexandra Buckley,? Leonardo C. Caserta,” Patrick K. Mitchell ®

‘Eric D. Cassmann,d Alicia Rollins,® Nancy C. Zylich,” Randall W. Renshaw,® Cassandra Guarino,® Bettina Wagner,® Kelly Lager,® Confirmation of COVID-19 in Deer in Ohio
“'Diego G. Diel®

AN Food and Agriculture nie
&'0) Organization of the
United Nations

a8 World Health
WORLD ORBAMISATION W% Organization
FOR ANIVAL HEMTH

SARS-CoV-2
in animals

CORONAVIRUS

Susceptibility of ferrets, cats, dogs, and other

used for domesticated animals to SARS-coronavirus 2

fur fa rming

GLEW Jianzhong Shi”, Zhiyuan Weni", Gongxun Zhong™, Huanliang Yang*, Chong Wang'", Baoying Huang™,
Risk assessment Rengiang Liu', Xijun He®, Lei Shuai', Ziruo Sun’, Yubo Zhao', Peipei Liv?, Libin Liang’, Pengfei Cui’,

Jinliang Wang', Xianfeng Zhang®, Yuntao Guan®, Wenjie Tan?, Guizhen Wu?t, Hualan Chen't, Zhigao Bu'*t

Arficle
First Description of SARS-CoV-2 Infection in Two Feral
American Mink (Neovison vison) Caught in the Wild

Jordi Aguilo-Gisbert 19, Miguel Padilla-Blanco **, Victor Lizana '3, Elisa Maiques %, Marta Mufioz-Baquero !,
Eva Chillida-Martinez !, Jesiis Cardells *-* and Consuelo Rubio-Guerri 2*

GLEWS+ II\'I PARTITE R1SK ASSE! 5 ENT FLHI. ERGING THREATS AT THE ANIMAL, HUMAN, ECOSYSTEM INTERFACE
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Accelerating One Heath
in Asia and the Pacific

Science-policy dialogue




One Health High Level Expert
Panel (OHHLEP)

In November 2020 at the Paris Peace Forum

FAO, OIE, UNEP and WHO create a multidisciplinary

One Health High-Level Expert Panel (OHHLEP)

with the support of France and Germany

Co-chairs

Wanda Markotter

Professor, Centre
for Viral Zoonoses,
University of
Pretoria, South
Africa

Learn more »

Thomas
Mettenleiter

President of the
Friedrich-Loeffler-
Institut, Federal
Research Institute
for Animal Health,
Germany

Learn more »
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Prodivisns it Maslh Policy, Uriivesiy of
Aeacloapi, Indonasis
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1. A definition of the One Health

One Health is an integrated, unifying approach that aims to sustainably balance and
optimize the health of people, animals and ecosystems.

It recognizes the health of humans, domestic and wild animals, plants, and the wider
environment (including ecosystems) are closely linked and inter-dependent

The approach mobilizes multiple sectors, disciplines and communities at varying
levels of society to work together to foster well-being and tackle threats to health and

ecosystems, while addressing the collective need for clean water, energy and air, safe
and nutnitious food, taking action on climate change, and contnibuting to sustainable
development.

One Health High-Level Expert Panel (OHHLEP), (2022) One Health: A new definition for a sustainable and healthy future. PLoS Pathog 18(6): e1010537.
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2. A definition of prevention of zoonotic spillover to humans

ONE HEALTH HIGH-LEVEL EXPERT PANEL

Prevention Preparedness-Response

Actions to identify threats and Actions to limit spread

reduce risk of spillover in human population
Labaratory
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EXAMPLE OF CASCADING NEGATIVE EFFECTS ON NEXUS ELEMENTS

Land use change
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Nexus elements

Biodiversity - Water . Food . Health

Climate change

Meilleures options

Planning et gouvernance

Bassins versants, eau et santé

Gestion du risque
Gestion de la biodiversité et zoonoses

L'approche One Health

Evaluation des impacts pour la santé

Infrastructures urbaines vertes

Conservation des écosystéemes
Conservation des foréts pour la santé

Restauration des écosystémes

Conservation et restauration des
mangroves pour la sante
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