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Global Significance of Wildlife

= Ecosystem service and stability

Cultural significance

Nutritional and economic benefits (tourism and trade)
Medicinal value (e.g., snake venom) and mental health
Pandemic prevention (dilution effect, pest control)

= Source for pathogens

= Human-livestock conflicts
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From One Medicine to One Health

Human-to-Human Transmission

Index Case

Africa CDC. 2020. modified

From One Medicine to One Health

Disease Transmission Human-to-Human Transmission

Reservoir Host Index Case

Africa CDC. 2020. modified




From One Medicine to One Health
Health is shared across species and ecosystems

Disease Transmission Human-to-Human Transmission

( Ecosystem (Reservoir Host) Index Case)

Africa CDC. 2020. modified

Principles of One Health

Definition Cocnars: [IMMNORHCERIIN
~ OHHLEPI

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

OHHLEP. 2022. PLoS Pathogens

Thomas C Wanda Markotter Carlos Goncalo
Mettenleiter des Neves




Principles of One Health

+ Inclusivity, equity and access
« Across all sectors and levels of society

Created in https://BioRender.com

Communication
Collaboration
Coordination

Capacity Strengthening

OHHLEP (2021)

Transboundary Animal Diseases and Zoonoses

A 12-month snapshot

EMPRES-i Data 29.06.2024-29.06.2025, Map adapted from Tiensin, FAO 2025

Diseases selected based
on economic impact

Heatmap data: African horse sickness, ASF, Anthrax,
Aujeszky's disease, Avian infectious laryngotracheitis,

Bovine iosis, BVD.
CSF, Contagious bovine pleuropneurmonia,
Contagious caprine Contagiou:

equine metritis, COVID-19, CCHF, Dourine, Ebola,
Echinococcosis, Enterotoxemia, Epizootic
haemorthagic disease, Equine infectious anaemia,
Equine piroplasmosis, Equine rhinopneumonitis,
Equine viral arteritis, European foulbrood of
honeybees, FMD, Influenza - Avian




Transboundary Animal Diseases and Zoonoses

A 12-month snapshot

Avian Influenza in
dairy cattle Anthrax

Avian Influenza global

expansion Bluetongue

Epizootic

haemorthagic
isease

FMD flare up

ne infecti
anaemia

African horse
sickness

EMPRES-i Data 29.06.2024-29.06.2025, Map adapted from Tiensin, FAO 2025

* With known wildlife reservoir systems

Diseases selected based
on economic impact

Heatmap data: African horse sickness, ASF, Anthrax,
Aujeszky's disease, Avian infectious laryngotracheitis,
Bluet L BVD, )

CSF, Contagious bovine pleuropneumonia,
Contagious caprine ia, Contagi
equine metritis, COVID-19, CCHF, Dourine, Ebola,
Echinococcosis, Enterotoxemia, Epizootic
haemorthagic disease, Equine infectious anaemia,
Equine piroplasmosis, Equine rhinopneumonitis,
Equine viral arteritis, European foulbrood of
honeybees, FMD, Influenza - Avian

Transboundary Animal Diseases and Zoonoses

Overlay map of the livestock trade globally showing major trade routes in commonly traded
domesticated animal-based food

Global Livestock and
Food Product Trade

Nearly 2bn live pigs,
chickens, cattle, sheep
and goats were trucked
and shipped around the
world in 2017.

Source: The Guardian 2020

$1.6tn

Projected farm animals
and meat market by
2034 (up from $500bn
in annual trade today).

Source: WOAH 2026

Kock and Caceres-Escobar (2022) IUCN - Situation analysis on the roles and risks of
wildlife in the emergence of human infectious diseases
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com

https://www.theguardian

Even Non-Zoonotic Disease Outbreaks
Have a Massive Economic Impact

Thompson et al. 2002. Rev. sci. tech. Off. int. Epiz. fitps:/ww.freepik.com
Foot-and-Mouth Disease
DE, 2025
Bild aus
Urheberrechtsgrunden
entfernt
More than six million pigs, cattle and sheep were slaughtered across 10,000 UK Serotype-O confirmed

farms in the 2001 outbreak. Photograph: Murdo Macloed/the Guardian
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Emerging Infectious Diseases

= EIDs have increased at more than four times the rate of
prior decades

Jones et al. 2008. Nature
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https://www.theguardian.com/science/2021/feb/21/foot-and-mouth-20-years-on-what-an-animal-virus-epidemic-taught-uk-science

Emerging Infectious Diseases

EIDs have increased at more than four times the rate of
prior decades

= Since 1940, an estimated 50% of zoonotic disease
emergence has been associated with agriculture

» Zoonotic EIDs
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Rohr et al. 2019. Nature Sustainability (modified) Jones et al. 2008. Nature
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The Human-AnlmaI Environmental Interface
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= Penetration of intact = Human activities incl. = Wild animals enter urban
ecosystems livestock farming areas in search for
= Biodiversity loss and habitat (interface) resources
destruction = Sylvatic pathogens are = Exposure of wildlife to urban
no longer controlled by diseases
environmental
stochasticity

Wegner, G. et al. 2022. Eclinicalmedicine (mod.)
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Farmed
Animals are
Central to
One Health

#Bridging host

Number of Cases

Time (Days)
Karesh, W. B. et al. 2012. Lancet (modified)
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Emerging Infectious Diseases

= The pandemic risk from zoonotic livestock
diseases must be seen in a global context

https://phys.org Data: Greenspoon et al. 2023. PNAS

ILRI study shows that zoonotic diseases in —
livestock cause 2.3 billion human illnesses and

1.7 million deaths/year. Gilbert. 2012. Nature
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Disease Ecology

Reservoir host distribution
Pathogen shedding

Pathogen survival outside
hosts

Spillover host exposure

Spillover host susceptibility

Plowright et al. 2015. Proc. Royal Soc B Biological Sci.

Example hendravirus
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The Wildlife-Livestock Interface

= Complex systems
within a greater
ecological landscape

Bild aus
Urheberrechtsgrinden
entfernt

Wild boar “Banana” in Schleswig-Holstein, 2015
https://www.spiegel.de, Photo: Swen Pfértner/dpa

Illustration by J.M. Evans
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https://www.spiegel.de/panorama/tier-macht-sachen-kuehe-adoptieren-wildschwein-frischling-a-1056086.html#fotostrecke-e9b6ff95-0001-0002-0000-000000130668

The Wildlife-Livestock Interface

Food processing

= Complex systems
within a greater
ecological landscape

= Environmental
impacts before and
after the farm gate

Land clearing

have an indirect
impact on zoonotic

disease emergency

lllustration by J.M. Evans,
modified with BioRender.com
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The Wildlife-Livestock Interface

Actors, factors and scales

= Pathogens
+ Characteristics
+ Epidemiology
+ Disease reservoir systems
0 Maintenance
o Feasible transmission routes (e.g.,
vectors)
Wildlife and livestock host species
= Farming systems
= Geographical scale
= Human factors

WOAH, 2025
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Wild Mammal Diversity

Al-generated based on data from the Handbook of the Mammals of the World

21
The Wild Side of Livestock (and Human) Health
Pathogens transmitted between closely related species  Opportunistic pathogens in multi-genera systems
Jori, F. et al. 2022. Animal Frontiers
22
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The Wildlife-Livestock Interface (Metaanalysis)

Wildlife-livestock interface
reported in scientific
literature

Wiethoelter, A. K. et al. 2015. PNAS
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Landless, industrialised production

Indoor housing

Environment fully controlled
Kept under high stocking density
High production rate

Close human contact
High-biosecurity

Intense veterinary care
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b

30% increase in organic farming

Landless, industrialised production

Indoor housing

Environment fully controlled
Kept under high stocking density
High production rate

Close human contact
High-biosecurity

Intense veterinary care
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Low Biosecurity and Organic Farming
— What to expect when we enlarge the interface?

Photos. Klaus. nnpnnr 1 \\lest:

Characteristic aspects of organic farming

= Qutdoor rearing (— increased contact with
wildlife)

= Limited use of curative and preventive
conventional medicine (— increased
susceptibility)

= Organic feed (— risk of contamination)

= Incorporation of biological cycles within the
farm (— risk of recirculating infectious
diseases)

= Increased land use

Kijlstra, A. & Eijck, I. A. J. M. 2006. J Life Sci
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Integrated Poultry & Fish Farming

Avian Influenza

Bild aus
Urheberrechtsgrinden
entfernt

pashudhanpraharee.com/

(...) Chicken raising for meat (broilers) or eggs (layers)
can be integrated with fish culture to reduce costs on
fertilizers and feeds in fish culture and maximize benefits.
Chicken can be raised over or adjacent to the ponds and
the poultry excreta recycled to fertilize the fishponds.
Raising chickens over the pond has certain advantages: it
maximizes the use of space; saves labour in transporting
manure to the ponds and the poultry house is more
hygienic. No significant differences have been observed
on the chickens’ growth or egg laying when they are
raised over the ponds or on land. In case of the former,
the pond embankment could still be utilized for raising
vegetables. (...)

28
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https://aaservicetanzania.blogspot.com/2018/03/
https://old.ansa.gov.md/uploads/files/Prezentari/10%20PPA%20biosecuritate%20(1)_Rom.pdf

Integrated Poultry & Fish Farming

Avian Influenza

Bild aus
Urheberrechtsgrinden
entfernt

pashudhanpraharee.com/
Dreyer et al. 2024
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Integrated Poultry & Fish Farming

Avian Influenza

, I
Bild aus
Urheberrechtsgrunden “The duck farm is located in the heart of
Mecklenburg Western Pomerania. Surrounded
f by numerous lakes, meadows and forests,
ent emt ducklings in particular have been reared and
sold here for more than 50 years.”

pashudhanpraharee.com/ anonymised (06.10.2024)

Animal and human pictograms: Biorender

30
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https://aaservicetanzania.blogspot.com/2018/03/
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https://aaservicetanzania.blogspot.com/2018/03/

Ecology is Key to Understand (HP)AI

Avian Influenza

Data source: FAO

https://www fli.de/

Avian influenza overview June—September
2023. EFSA J. 21, 08328 (2023). (mod.)

2020 2021 2022 2023
31
HPAI (H5N1) — The Ecological Disaster Is Near
Notable wild bird mass mortality (2021-2024)
Northern Gannet breeding colony in Scotland, UK > 280 million birds dead
: Bild aus
g .
Urheberrechtsgrinden
<
% entfernt ;casesasoﬂ
5 July 2026
<
FAO Scientific Task Force on Al in Wild o oty Bt
Birds, Statement — July 2023 (g) Urheberrechtsgriinden
modified entfemt
32
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https://www.theguardian.com/environment/article/2024/sep/04/forgotten-epidemic-with-over-280-million-birds-dead-how-is-the-avian-flu-outbreak-evolving

Mass Mortality of Marine Mammals Associated to HPAI
(H5N1) in South America

Gamarra-Toledo et al. 2023. bioRxiv
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The Role of Mammals in Avian Influenza: a Review
ENetWild Consortium et al. 2024. EFSA Supporting Publication Uyeki et al. 2024. NEJM  Reardon. 2024. Nature
= CDC report 03/26: Outbreak is ongoing
https://stock.adobe.com/
34
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Integrated Wildlife Disease Surveillance In Europe

-2

Integrated wildlife disease surveillance that combines data
from disease surveillance, and the monitoring of wild
populations and the biotic components of the ecosystem
(adapted from Cardoso 2022).

- ENetWild-2 Consortium

C. Staubach  C. Sauter-Louis

35
One Health for Surveillance
Setting up a coordinated surveillance under the One
Health approach (OH4Surveillance) in Europe
Avian Influenza Hepatitis E Q-Fever West-Nile-Virus
EU4H Project Grant
One Health SubGroup
= Harmonized at international level ¢ Staubach - Ssutertout
= Standardized procedures
= Widening of the scope
36
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There is Glory in Wildlife Disease Prevention

Root causes and long-term effects

EMERGENCY PREPARDNESS

CC licencensed

Bow-tie model and the
safety hierarchy

adapted from Lindout, P. et al. 2017. Safety Sci
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Principles of Biodiversity Recovery
Retaining natural resources reduces the overlap of humans and domestic recipient hosts in space and
time, reduces the probability of allostatic overload and reduces the likelihood of emergent human
behaviours that facilitate exposure.
Plowright, et al.. Nat. Commun. 15, 2577 (2024).
38
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Zoonotic hazards as a function of habitat and

ecosystem restoration

Rainer G. Ulrich

Alina J. Anton

‘ Interrupted trophic cascade

Pollution
Climate change

Ecke et al. Nat. Ecol. Evol. 1-10 (2025)
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Puumala Virus (PUUV)

Alina J. Anton

Trapping index
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Data source (Human): Anmalningspliktiga
smittsamma sjukdomar i Sverige 2020 —

Folkhalsomyndigheten and 2021, 2022, 2023

Anton et al. 2026. medRxiv

40
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k& Our Safety Depends on Wildlife Health

» Healthy wildlife and ecosystems are
crucial to our health

= Livestock and wildlife need protection
from diseases

= We must be able to control diseases at
the interface before they are spreading

= We should minimize the interface (e.g.,
through renaturation) to reduce contact
and spillover

= We should give wildlife a positive image
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Never Stop Exploring.
Wildlife Health — For Good and For All.
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