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https://www.dlg.org

https://herz-fuer-tiere.de

Human-Animal Relationship "
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Human-Animal Relationship

Common ground: close contact
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From One Medicine to One Health

Rudolf Virchow (1855)

“Infectionen durch contagiése Thiergifte - Zoonosen”

From One Medicine to One Health

Disease Transmission Human-to-Human Transmission
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Africa CDC. 2020. modified
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One Health High-Level Expert Panel (OHHLEP)

Definition of One Health Co-chairs:

“One Health is an integrated, unifying

approach that aims to sustainably balance
and optimize the health of people, animals .
and ecosystems.” Thomas C.

Mettenleiter

Wanda Markotter Carlos Goncalo
des Neves

OHHLEP. 2022. PLoS Pathogens
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The Human-Animal-Environmental Interface
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Pristine Forest Ecotone (Peri-)Urban

= 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 ... e 1) F L l I
‘0990 B e oSt 720 Loy
Wegner, G. et al. 2022. Eclinicalmedicine (mod.) i
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Emerging Infectious Diseases

prior decades
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Emerging Infectious Diseases

prior decades

emergence has been associated with agriculture

= E|Ds have increased at more than four times the rate of

= Since 1940, an estimated 50% of zoonotic disease

Rohr et al. 2019. Nature Sustainability (modified)
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Major Human Diseases of
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Disease Ecology

= Wildlife is a source for
pathogens with
epidemic potential

= Livestock is contributing
relatively more to
zoonotic spillovers than ="
wildlife

= Spillovers can also have
positive effects

_

Only 8% of the combined weight
of mammals on Earth is wild

SHDOOL LIITTUE et l
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Data: Greenspoon et al. 2023. PNAS

https://phys.org
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Farmed -
Animals are fﬁ'i:"‘i’?m
Central to

One Health 90

Domestic animal

80 Victors : amplification
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Spillover

Number of Cases

uniplification

Time (Days)
Karesh, W. B. et al. 2012. Lancet (modified)
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Amplificatory and Incubator

SCichC REPORTS

Ciie ns. B B, Oude Munnink ¢f o/, Science
10.1126/scrence abeS901 (2020)

Transmission of SARS-CoV-2 on mink farms between
humans and mink and back to humans

Bas B. Oude Munnink', Reina S. Sikkema', David F. Nieuwenhuijse', Robert Jan Molenaar®, Emmanuelle
Munger', Richard Molenkamp', Arco van der Spek®, Paulien Tolsma', Ariene Rictveld®, Miranda Brouwer®,
Noortje Bouwmeester-Vincken®, Frank Harders”, Renate Hakze-van der Honing”, Marjolein C. A. Wegdam-
Blans®, Ruth J. Bouwstra®, Corine GeurtsvanKessel', Annemiek A. van der EfK', Francisca C, Velkers®, Lidwien
A. M. Smit", Arjan Stegeman®, Wim H. M. van der Poel’, Marion P. G. Koopmans'
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The Wild Side of Livestock (and Human) Health
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Jori, F. et al. 2022. Animal Frontiers
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Zoonotic Livestock
Diseases |

Examples of linkage

between important
infectious diseases of

wildlife, domestic
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. mod. Friend, M. (2006). Biowarfare, Bioterrorism,
animals, and humans and Animal Diseases as Weapons. Circular 1285.
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Zoonotic Livestock Diseases Il
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= The pandemic risk from zoonotic

global context

in livestock cause 2.3 billion human

-

Emerging Infectious Diseases

livestock diseases must be seen in a

ILRI study shows that zoonotic diseases

ilinesses and 1.7 million deaths/year.—
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Greatest Burden of Zoonoses Falls on One Billion
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Food Production Systems

Extensive | > Semi-Extensive > Intensive
Highly extensive pastoralist grazing

Natural environment

Lower animal numbers

Low production rate =
Animals express natural behaviour =

Less labour intense : ”

Low biosecurity 2. =¥ m

-
-

Landless, industrialised production

Indoor housing

Environment fully controlled
Kept under high stocking density
High production rate

Close human contact
High-biosecurity

Intense veterinary care

i
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Intensified Livestock Farming Increases Antibiotic Resistance
Genotypes and Phenotypes in Animal Feces
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Integrated Poultry & Fish Farming

INTEGRATED POULTRY & FISH FARMING

. -

(...) Chicken raising for meat (broilers) or eggs (layers)
can be integrated with fish culture to reduce costs on

By = Sttmahs harrat Prrnciery, 500, TR, S 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. (...)

INTIORATED CHMOEIN & IEM FARANG (AQUACULTLNE)

pashudhanpraharee.com/
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Integrated Poultry & Fish Farming
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INTEGRATED POULTRY & FISH FARMING
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https:/iwww.fli.de/

Ecology is Key to Understand (HP)AI

Risikoeinschdtzung

2ur Hochpathogenen Avidren Influenza HS
(HPAI H5) Kiade 2.3.4.4b

Avian Influenza

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

2020 2021 2022 2023
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The HPAI Pandemic Potential
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First birds, now mammals: how H5N1
is killing thousands of sea lions in
Peru

Ecology is Key to Understand

(HP)AI
e %

»

7 $

”

Avian Influenza

The Guardien, 21.03.2023

Empres-i
HPAI H5N1
(2008-2024)

Data source: FAO
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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
e sve of mammals » Ayian Infeenas '.B £ wip
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Northern Gannet breeding colony in Scotland, UK

"4‘/After HPAI  Before HPAI

FAO Scientific Task Force on Al in Wild
Birds, Statement — July 2023

HPAI — The Ecological Disaster Is Near

In 2023 HPAI reached Antarctica

hitps://www.bas.ac.uk
Ltive-for-avian-fi
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Zoonotic Tuberculosis
Biet et al. 2005. Vet. Res. ')O”U q, .'”C[H(ULOSES lSA
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Zoonotic Tuberculosis
Example I: South-Central Spain

Significant risk factors for zoonotic TB

= Extensive production system

= High number of fenced big game estates
<2km near to farm (reservoir system)

= High number of open game estates in
vicinity

= Large farm size (spatial overlap with
reservoir systems)

= High number of hunted deer (proxy for
deer density)

Multispecies reservoir system —»

_.

:;%'

Preventive Veterinary Medicine

WY Pamarege v caen he e s e

S5
R

Farm-level risk factoes for the occurrence, new imfection or
persistence of tubercalosis lo cattle berds from Seuth-Central
Spain

& Marthoes Léper* < JA Raessans®, €. Corthrar® V. Rodeigurs Prietu’,
JM Sanchar-Varcaino” | ), Vierme”

Dt - —- " —
e e e
HLETT it o kb v (s by 8. S @ oy (o W —

Picture: Seano et al. 2020. Pathogens
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Food Production Systems

= Complex systems
within a greater
ecological landscape

lllustration

by J.M. Evans

:;%'
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Food Production Systems

= Complex systems \ o
within a greater N
ecological landscape

= Environmental
impacts before and
after the farm gate
have an indirect
impact on zoonotic
disease emergency

| llustration by J.M. Evans, modified with BioRender.com

Food processing

Trassient awima| mesrzent
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Intensive Animal Management Strategies

Evidence of zoonotic disease
emergence

Elevated risks

Indoor production and confinement
Genetic homogenisation

Subtherapeutic and growth-promoting
antibiotic use

Long-distance transportation
Physiological stress from crowding,
confinement, and conflict (e.g., gestation
crates, veal crates, and battery cages)
Temporary/seasonal and transient human
labour

Concentrated animal waste

Hayek. 2022. Science Advances (Review)

_

Intensification

Increased risk due to farmlng
(amplificatory and incubator process)

Commercial poultry farming, Ghana

o
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Intensive Animal Management Strategies

Evidence of reduced land and
resource needs

Deforestation

Neutral or reduced risks

= |mproving veterinary care and reducing
mortality

= Improving animal husbandry management
(e.g., lower reproductive age)

Increased risk through ecosystem ( = Integrating crop and livestock production

degradation and land use ' In ruminants:

(increased interface) £ N = Optimizing grazing densities
R o WS o Y = Improving forage quality

Bwindi Impenetrable Forest, Uganda = Amending and restoring degraded pastures

Hayek. 2022. Science Advances (Review)

S1IDEN. LOUFTL PR AU
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Intensive Animal Management Strategies
) Meat
Jevon’s paradox (rebound effect) domants
= [Intensification creates demand
(lower costs beget + *
more consumption & :
production) The zoonosis trap
Intensification #| Delorestation
+ s
Forest
conservation
Hayek. 2022. Science Advances (Review)
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Fod Productiort éystems :

— .

Extensive — Semi-Extensive — Intensive

Landless, industrialised production

Indoor housing

Environment fully controlled
Kept under high stocking density
High production rate

Close human contact
High-biosecurity

Intense veterinary care

& ‘\ y

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

g oo [FLIL

Photos: Klaus Depner
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Organic Farming — What to expect when we enlarge the interface?

Massai Boma, NCA, Tanzania (2022)

The global South as an
information source for
impact assessment

v Qutdoor rearing

v’ Limited use of curative
and preventive
conventional medicine

v Organic feed

(v) Incorporation of
biological cycles within
the farm

v Increased land use

PRHDOOL LTTE sasTut
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= Dangerous interaction of two or more diseases in a population
= Leads to worse health outcomes

Classical examples in human health
+ Flu and bacterial infection

%+ HIV & tuberculosis
< Syphilis & HIV

Under the One Health approach we should also include non-
zoonotic diseases!

o TEL -
o88s wemo | FL
9 L Borne (Paen g VIR YL “Te Lapyge ety
— e » » » « "
..
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African Swine Fever — The Forgotten ‘Pandemic’

<

W St - — T — ———

A quarter of all pigs have died this
year due to African swine fever
ocwoOoOo

MHDOOL LNTTUE AT

The Socio-ecological and Economical Context

= Farmers are globally aware of livestock
diseases
= After reporting an outbreak and subsequent
depopulation
% Only global North gets financial
compensation for depopulation
= Consequences
% Lack of reporting
% Market sale of sick animals and products
(further spread of disease)
% Increases risk behaviour (e.g., bushmeat
consumption)
% No access to health care

21
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One Health as a New Model

You never change things by fighting
the existing reality. To change
something, build a new model that
makes the existing model obsolete,

The Four Cs of One Health
SECTORS and DISCIPLINES SOCIETY
_ TN LT » P
Al L [Coorsnaten | BT
== s | ’Capacity Strengthening ‘ et "—-'_
R T - F N ol
V‘oh m ONE HEALTH sl and rrflorw m
o |
m *rgoral s getiat
OHHLEP (2021) S
CIFLI -

44
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Communication
Authenticity and credibility

One Health is an ethical
dilemma: Respect for all and
harm for none?

= Conflicting interests

+“* not always possible to act in the best
interests of all

= Generally anthropocentric viewpoint
= How do we reach all levels of
society?

https:/www. gelgrippe-bs 1.60003657

I i TORLL
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Collaboration

= One Health does not mean everyone
or every institution is doing everything
+* We need specialists and generalists in

all sectors

= Reversing conservative systems from
competitive to collaborative

= Appreciation of the different research
disciplines and depths

= Respectful and ethically correct

= Listen to the needs of your partner
% Context specific

SHDOOL LOITTUEE. s ’

— it [FLIL
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Tools to foster intersectoral collaboration };"’é

: : . . 2 IHR-PVS NATIONAL
International Health Regulations (IHR)-Public Veterinary BRIDGING WORKSHOP

Service (PVS) National Bridging Workshop (NBW)

APy Tt o3 v e g e b
— vt o e st

= Brings together stakeholders from the animal health and
human health services within a given country ¥

&srEG

Impressions of the pilot rabies NB workshops (Ghana and Bali):

=

MHDOOL LNTTUE AT
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. . - .
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Coordination

One Health Lighthouse Projects

= Local, regional and global showcase
projects that demonstrate the
positive effect of One Health

= Not only in the academic world

= |[nnovative thinking (out of the box)

= The motivation to change something
(crossing borders) s s

MHDOOL LNTTUE AT
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https://www.flickr.com/photos/kirt_edblom/22784325400
https://creativecommons.org/licenses/by-sa/3.0/
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Institute of International Animal Health/One Health Iest. 2020]
Mandate and Mission

§27 (8) Tiergesundheitsgesetz (German Animal Health Law)
-

= Reinforcing German ; _. 4
commitment and visibility in '
infectious disease prevention
abroad

= Capacity strengthening and
technical support for
international partners

SHDOOL LIITTUE et l

— i (FLL
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JUSTUS-LIEBIG-

Justus Liebig University of Giessen il

Universitat Gie®en und Friedrich-Loeffler-Institut
berufen PD Sascha Knauf auf die Professur fir One
Health

(03.07.2023} PO Saechas Xnauf, Ph.D., kommissarischer Leiter des
Inatituts fir imernationale Tiergesundbeil'One Health (HTG) sm
Friedtich-Lostfer-tnatitut, wuede zuem 10, Jund 2023 auf Sle Prolessur
fiir One Health mit dem Schwerpunit Infemationale Tiergesundheit an
dor Justus-Liebig-Univarsitist Glellen (JLU) berufun

https://vet-magazin.de/

W3 Professur flir One Health/Internationale
Tiergesundheit, Fachbereich 10
(Veterinarmedizin)

Nur die JLU hat alle One Health relevanten
Bidquelle: Roland Duss Fachbereiche unter einem Dach!

I e oo [FLI
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Capacity Strengthening

The inequity in One Health

= Many countries in the tropics are
committed to the One Health
thinking (more than countries in the
Northern Hemisphere)

= Uneven distribution of resources
+ Imbalance of the health system

= Cross-sectoral collaboration only
possible when all partners have
basic equipment and training

51

Capacity Strengthening

In addition to our world-wide flexible support

= Establishment of two field presences
(Africa and Asia)

= Equal partnership (involving all FLI
institutes)

= Basic and applied sciences

= Sustainable training and education
(Training-of-trainers, ToT)

= Local relevant — globally significant

= One Health (Animal — Human -
Environment)

_

=z

‘ Zanzibar - Tanzania ‘

52
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ZanZ|bar ;pv:mo: ‘m&."' | F*~’!§
Cattle 166.047 1 \ g

!

Goat 56,575

4 |

Shoep 2,768
| | ‘ .4

Pig 0

i

Poultry 2903221

Total numbers of livestock by type in
Zanzibar, created from Zanzibar
household budget survey 2019-20, Y.
Hikita (2023)

Area — 2,461 km?

Population — 1.5 Mio (2012)
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CC BY-SA 4.0 (Wikipedia)
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Grande Challenges - Setting Up The Infrastructure

o

= o ol 03
5 N -
S t —
ki) T
> h
g ,,

Responsibility is with ZALIRI, FLI and &
ZALRI are providing the funds and the
support.

MHDOOL LNTTUE AT

s o |ELUL
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- JUSTUS-LIEBIG-

UNIVERSITAT
GIESSEN

1st FLI-Field School m (
—

“Healthy Livestock - Healthy People” 27.11.-01.12.2023
++ Highly recognised by the Revolutionary Government of Zanzibar (Preseident

of Zanzibar)
+ Opening speech by Hon. Shamata Shaame Khamis (Minister, Ministry of

Agriculture, Irrigation, Natural Resource and Livestock)
+ Training-of-Trainer (ToT) approach

Learning objective

Recognizing sick animals
Herd health
Case definitions

Knowledge of correct and high
quality sampling
Overview of livestock diagnostics

= Interpretation of the results

H#

Differential diagnoses

-

SHOOOL LOITTUEE AT ’

- |ELL]

55

R
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= — —_— * ID Screen® Rift Valley Fever Competition Multi-species

* ID Screen® Brucellosis Serum Indirect Multi-species

* ID Screen® Q Fever Indirect Multi-species
* Linnodee Bovine Leptospira Hardjo ELISA kit

SHOOOL LOITTUEE AT ’
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Zanzibar Cattle Health (PhD Study J. Wiethoff) sy (
. T s
SEQlogy x = |
£ 3 N®
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Step-wise Growth Of The One Health Family On Zanzibar

High-Level Meetings — High Support

Prof Burkard Baschek

Zanzibar Ministry of
Tourism and Heritage
(Director Level)

‘ Deutsches

One Health — One Ocean Meeresmuseum
. Stralsund
Zanzibar Ocean Museum

PRHIDEON LOIFTLEE RNTUT
00 L l
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Root Causes And Long-Term Effects
CAUSAL TREE EFFECT TREE
o e D e eeeen e tee s e pre war s
UNK;T)DV PRAIVENTION IiPl[?S!ON lVMl.;QYlOﬁ
RESPONSE
EMERGENCY PREPARDNESS
L A
/ UNWANTEID E
CENTRAL IVENT =
i
Bow-tie model and the
safety hierarchy
MANAGEMENT SUPPORTING SYSTEMS
Lindout, P. et al. 2017. Safety Sci —> TME
MHDOOL LT ATt
E— e - |FLI -
', ?' Beroie PParn® pogsvER 1 Te Lnrype it
58
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What we can learn from the Global South

& = Transforming traditional systems into
ey intersectoral transdisciplinary
workspaces

= National One Health Strategic Plans
= Information about emerging and re-
emerging pathogens

= Data needed to evaluate the One
Health approach

MHDOOL LOITEE st
T
[T T T h—_—
TTLE Dl e pegpdovatt (or Tirgesaeti
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Integrated Wildlife Disease Surveillance In Europe wefsam

% F// 'WILD -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

Modelling wild boar abundance at high resolution
IATTWRLG corsortiey, Sevan Oroft, Jond A Baroe-Ageier, Petays Acevert, Somve [Rares, C. Staubach C. Sauter-Louis
Joeoun Viooess, Daned A Wivren, Graham C Smth '

MHDOOL LITTEE sasTun ’
e 2]
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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
T B35 A6 | B e | LS. ‘
—— —:Q—‘: ; T-,:}\“"J—:%‘ ; ,(—-—\,"’\_‘-J—:Q} ; ,-—'\._ J’%, _-f)' £
- W RETIRE Rt
AT | I | =ppene | aeggeee | thae European Union
= Vi B y - e 4 = EU4H Project Grant
= = = 0 Welsom
= Harmonized at international level o Staubach G, SauterLouis
= Standardized procedures
= Widening of the scope
— JELLL
61
Funded by
BEPREP - the European Union
2022 -2027
Identification of Best Practice for Biodiversity Recovery
and Public Health Interventions to Prevent Future
Epidemics and Pandemics
= Nature restoration targeting biodiversity recovery - isolated or in
combination with public health interventions - has been identified
as a major disease risk mitigation tool.
+ Spatially and temporally replicated field studies and experiments
*» 12 case study areas in Europe and the tropics
‘ . — ldentify causal mechanisms of infection dynamics and
. BE generate knowledge how to interrupt infection pathways.
R. Ulrich A. Anton
e <ELIL E‘ fly
62
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Surveillance, Outbreak Response Management and Analysis System ""

dl.> SORMAS goes One Health

Water-based Outbreak Prediction in Peri-Urban Africa
(ITG-HZI joint project)

Curtesy to J. Dorrbecker and the SORMAS Team (HZI)

s o |ELUL

09/2021 Kumasi, Ghana

MHDOOL LNTTUE AT

Water Sources
Kumasi, Ghana

= 2L surface
water/site per
week

= 7 weeks
sampling

Knauf et al. in prep.

FIE_

. 'F'
O ¥e

KCCR

= Antibiotic-resistant
Enterobacteriaceae
resistant to third-
generation
cephalosporins (ESBL-
producers)

= High-risk
clonal Escherichia
coli lineages that are
usually multi-drug
resistant and highly
virulent for humans and
animals

Eger et al. 2024. JAC-Antimicrob Restist

MHDOOL LNTTUE AT

s o |ELUL
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. . ~ o~ =
Quadripartite’s ' =
One Health Joint Plan of Action
Action track 1: Enhancing One Health capacities to
strengthen health systems

Action track 2: Reducing the risks from emerging and re- ONE HEALTH
emerging zoonotic epidemics and Y g ahear . non
pandemics

Action track 3: Controlling and eliminating zoonotic, WORKING TOGETHER FOR
neglected tropical and vector-born diseases b Apros A0 Somagsnt Bl vinsgg

Action track 4: Strengthening the assessment, management
and communication of food safety risks

Action track 5: Curbing the silent pandemic of Antimicrobial A
Resistance (AMR) . .

Action track 6: Integrating the environment into One Health

PRTIDEN NPT PR AU
= “80- L ’
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auarh e 1
The COVID19 aftermath -
e v
20 A9
Annual costs of preventing future pandemics from wildlife are e L]
L IRER L |
tiny compared with costs of the Covid-19 crisis e
2204320
S26.6bn — e B —_ @nlanged $z30m
Annua prevention costs N, detail Leduing deeste spilovers
central estimatos, decail right l' from wildlife = o~
- c . . - SR .
m B I o - « "t » . "
: TOTAL PRENTATION COTTS MET OF CARBON BENIITTS 00 ALI-EI80 0
Reducing deesse
spudiover via ! -
= e g
- v
$500m
Monitoring Tekot CEVI-% wnr wmy Tty () ) bwwu AL
wich®e trade — = .
- ¥ ~ e o se ra=pm vax 1
$248m $5.6bn . S (N300 + SO0 povcrtie sty Sotuar]
Eacty disoase Reducing tropecal e (31 M P —— p—— 1
detaction and defocastation by VUM DAL DASMAGES &3y
control 40'% in mont Lot (31 MW« 00 . Lty L mIr
ciitical reglocs \ette TEIN 3% e rarwn Srmal mar
v Hgtust (L0 W - 515 peapte niries trmamd nasy

rom, Cxileson w1 &, Scmmce 30 Dobson et al. 2020. Science
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Conclusion e 17.03.2022
= There is no magic in One Health ot The ot Tt
* Lead by example
= On the local, regional and global level
= Don’t allow One Health to become a ‘new’

silo
= Be committed to ‘Good Scientific Practice’
= One Health is politically supported (the
momentum is now)

@ | B L o

U

I:;,,U,N.,mm Wir sind ein One Health Ministerium
— Prof. Dr. Dr. Schick
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The Way We Design the Interface Will Impact The UN-SDGs

'I N0 2 50 QUALITY
POVERTY HUNGER mmu SENG EDUCATION

it & -M/\' 1]

DECENT WORK AND 9
tmmn GROWTH um CONSUNPTION
AND PROCUCTION

M| e\e)

Eé‘::.'.‘ 4 Cra 16 Fosima ™ W 17 foimicaus
INSTITUTIONS
SUSTAINABLE
@ DE VAE_LOPM ENT
: GOALS

aer.eu
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Never Stop Exploring.
One Health - For Good and For All.

FLI.
Prof Sascha Knauf, PhD habil.
Fachtierarzt fir Wildtiere JUSTUS-LIEBIG-
Institute of International Animal Health/One Health _——Wﬁm
Friedrich-Loeffler-Institut GIESSEN

sascha.knauf@fli.de
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