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Disease Ecology

Number of Cases

Karesh et al. 2012. Lancet
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630

million tonnes
Domesticated

Disease Ecology 60

million tonnes

Wild mammals

= Wildlife is a source for
pathogens with
epidemic potential

= Livestock is contributing
relatively more to
zoonotic spillovers than ~ ©29
wildlife e

= Spillovers can also have

positive effects Data: Greenspoon et al. 2023. PNAS

Only 6% of the combined weight
of mammals on Earth is wild nttps:liphys.org
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Disease Ecology

Example hendravirus
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infection dynamics S
shedding dynamics
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Queensland e

Reservoir host distribution

Pathogen shedding

PN
virus survival New South Wales !
in environment

Pathogen survival outside
hosts

horse ]'I]iln'dgl.‘,mt‘m..
nutrition and behaviour

Spillover host exposure

horse immunity,
route of exposure

Spillover host susceptibility

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




Ecology is Key to U

derstand One Health

FLI Risk Assessment
=T s TN

O Wild birds
A Poultry

I H5NS8 virus detections
I H5N2 virus detections

Possible routes of bird
migrations

Verhagen etal. 2015. Science FRIEDRICH-LOEFFLER-INSTITUT
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The Human Health Context

Avian Influenza ‘
H1N1

H1N1

I . !ﬁ classical swine
,F«!J (in Eurasia and
[ | North America)

= Antigenic shift & drift
= Pandemic potential

Reconstruction of the
sequence of reassortment
T Hanz

events leading up to the ‘) o i
emergence of S-OIV. <) -

!

awine

H1N1
Eurasian ‘avian-like' swine

H1N1

H1,H3,N1,N2
triple-reassortant
swine

minimum of:

H1N1 5-0Iv 2009
human outbreak

1879 1998 April 2009

1'2;92
earliest sample (1990, 1993) (1998, 2001)
. - A/Belgium/MWVL1/1979
Smith et al. 2009. Nature (modified) o HEBE: ekl
Animal and human pictograms: Biorender FRIEDRICH-LOEFFLER-INSTITUT
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The Socio-ecological and Economical Context

= Farmers are globally aware of avian influenza

= 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

4
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The Animal Welfare Context

BILAND&FORST

Die Stimme der Landwirtschaft. Seit Generationen

bl

Christina Schulte, Dr. Peter Hiller, LWK Niedersachsen | am 08. November 2021

Vogelgrippe: Das ist bei der Aufstallung
zu beachten
Die Vogelgrippe riickt mit diversen Funden bei Wildvégeln wieder in gefdhr-

liche Ndhe und Hamburg verhdngt bereits die Stallpflicht fiir Gefliigel.
Stress pur fiir Hiihner und Génse, die das nicht gewohnt sind. Wie kann

man sie bestmoglich auf die Ausnahmesituation vorbereiten?
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The Animal Welfare Context

Redaktion agrarheute, agrarheute
@ am Donnerstag, 25.05.2023 - 10:05
Immer wieder gibt es Ausbriiche der Vogelgrippe. In Bayern miissen 60.000 Hiihner wegen des

Verdachts der Vogelgrippe gekeult werden. In Rheinland-Pfalz wurde zum ersten Mal bei einem

Fuchs der Erreger der Vogelgrippe nachgewiesen. Diese und weitere News zur Vogelgrippe und
aktuellen Féllen lesen Sie hier.

Im Landkreis Regensburg (Bayern) besteht der Verdacht, dass die Gefliigelpest ausgebrochen ist.
Vorsorglich werden deshalb 60.000 Hiihner eines Betriebs gekeult. Das hat die bayerische
Kontrollbehérde fiir Lebensmittelsicherheit und Veterindrwesen (KBLVY) mitgeteilt.

Die Allgemeinverfiigung soll folgen. In ihr werden alle notwendigen tierseuchenrechtlichen

§ ? T p 3 Niedersachsen | am 08. November 2021
MaRnahmen angeordnet wie die Einrichtung einer Schutz- und Uberwachungszone.

ns ist bei der Aufstallung

Mit Material von AHO

Die Vogelgrippe riickt mit diversen Funden bei Wildvégeln wieder in gefdhr-
liche Ndhe und Hamburg verhdngt bereits die Stallpflicht fiir Gefliigel.
Stress pur fiir Hiihner und Génse, die das nicht gewohnt sind. Wie kann
man sie bestmoglich auf die Ausnahmesituation vorbereiten?
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The Ecosystem Health Context 6

The relative risks of environmental and socioeconomic by ,
predictors in HPAI H5N1 poultry outbreaks (in China) #

o

Per-Capita GDP

Pt
Rice Paddy Area | 0 P
| ® Ramsarsites @ H5N1 Outbreaks  [JJj Waterbodies [l Rice paddy
Proximity to Ramsar Sites } & | I _

(Wu et al. 2019. Ambio)

Proximity to Unprotected I 1

Waterbodies I ' . '

I | I | 1 1 1 L 22 I I 1

L &

0.965 0.970 0.975 0.980 0.985 0.990 0995 1 1.005 1.030 1.035 1.040 1.045 1.050 1.055 1.060

< Risk Reducing Risk Increasing >
Odds ratios and 95% confidence intervals
Per-Capita GDP as proxy for biosecurity Bird communities composed of more high-risk host species
b and closely related species are more likely experiencing I
_ H5N1 outbreaks. Huang et al. 2019. J Anim Ecol.




Agriculture — A Complex and Highly Dynamic System

Livestock producers are changing production systems to cope with
climate change

= Nipah virus outbreaks in pigs in Malysia after intensification of pig
industry to compensate loss from fruit production

= Q-fever outbreak in response to increased goat milk production

= Brucellosis emerged when livestock numbers in Mongolia increased

= Short-generation-interval poultry production systems support the
emergence and spread of Al

Reviewed in Black et Butler. 2014. Rev sci tech Off int Epiz
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Impact of Climate Change on Disease Ecology

Livestock producers o NiV
are changing ol e k\ =
production systems o Ve /
to cope with climate ; N
change

= Nipah virus
outbreaks in pigs
in Malaysia after
intensification of
pig industry to
compensate loss
from fruit
production

Malaysia Bangladesh Philippines/Australia

Lawrence and Escudero-Pérez. 2022. Viruses
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Syndemic

[syn - dem - ic]
i0.wp.com

= Dangerous interaction of two or more diseases in a population
= L eads to worse health outcomes

Classical examples
** Flu and bacterial infection
s HIV & tuberculosis
% Syphilis & HIV

Under the One Health approach we should also include non-
zoonotic diseases!
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African Swine Fever — The Forgotten Pandemic
e— _' P>’

e.g. Viet Nam (2019)
=l NewScientist

News Podcasts Video Technology Space Physics Health More # Shop Courses  Events

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

00GOOO00

5 Movarnber 2019, updated 8 November 2019

Fy Debara Mackanzla
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Dracunculisis

2000

. !ncrease due to
increases

1500 — surveillance?

Reported GWD cases/infections

1000 ! '
750 .
500 . ]
- = 1N - : .

2010 201 2012 2013 2014 2015 2016 2017 2018 2019
m Humans ™ Animals

Boyce et al. 2020. Tropical Medicince Infect.

= Eradication costs (1987-98) ~88 Mio. USD

= One Health strategy required
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Human & animal
populations

Safe food preparation

Surveillance
and reporting

Improved
water sources Proper disposal
— : ;
of entrails Case containment

i (including tethering)

Paratenic

’ bisicts (hypothesized)
3 S Bt

Larvicide
applications

:-‘ Copepods
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Public Veterinary Service — Stable to Table

sustainabledevelopment.un.org echo-online.de borchelhof.de
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FEDERAL KEPUBLC OF NIDERA

1] HEM‘II?J STRATEGIC PLAN
2

2019-2023

MAY TOI1

onehealthcommission.org/en/resources__services/one_health_strategic_action_plans/ [Last visited 26.05.2022]
FRIEDRICH-LOEFFLER-INSTITUT
N Y K
I_ -9 ... 2 Bundesforschungsinstitut tiir Tiergesundheit
' ? ? 2 Federal Research Institute for Animzl Health




National One Health Strategic Plan

Page 22

FEDERAL REPUBLEC OF NHRERLA

“Veterinarians trained in public health, including
ONE Hinuzlggﬁg!mc PLAN graduates of NFELTP programs, are employed by

the Ministry of Agriculture and Rural Development
at the national and state levels.

Joint field investigations of outbreaks of
zoonotic diseases, including Lassa fever and
rabies, have been conducted, particularly by the
NFELTP, and have included veterinarians.”
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National One Health Strategic Plan

= 3 years after the SARS-CoV2 pandemic started, Germany
has still no National OH Strategic Plan

= Disease outbreak investigations are traditionally ‘siloed’
approaches (disciplinary)

= Limited cross-sectoral data sharing
“* No exchange
“* No standardized interface

= |Legal and organizational restrictions

maladi
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Serengeti District
Ngorongoro District
Pemba Island
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ue of Cross-Sectoral Data Sharing
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The Value of Cross-Sectoral Data Sharing

TekinaaMuifisectord One Hoalia Approaie 5.4 Joint risk assessment for zoonotic disease
A Tripartite Guide to Addressing
Zoonotic Diseases in Countries threats

Best Practice

JRA...
for zoonotic disease is more widely applicable and more valid than RA done by one sector;
identifies gaps in knowledge for targeting surveillance and capacity building;

includes information from the RA done in each sector and provides information
to sector-specific assessments;

provides information needed for action based on specific risks;

provides agreed options for risk management and communication that are relevant and
acceptable to stakeholders, and so more likely to be effective.

D€ . @)
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Tools to foster intersectoral collaboration

International Health Regulations (IHR)-Public Veterinary P
Service (PVS) National Bridging Workshop IHR-PVS NATIONAL

BRIDGING WORKSHOP

= Brings together stakeholders from the animal health and s
human health services within a give country '

& | GHP:

Programme

bbbl About GHPP  COVID-19 Institutions  Projects = News
Erojects #rabies
# > Projects > IHR-PVS toolbox Supporting institution

Friedrich-Loeffler-Institute

Contact: &4 anna.fahrion@fli.de;
I H R- PVS tOOlb OX £ sylvia.dreyer@fli.de ¢

Partner institutions S5
; ; . . ‘
Supporting WHO in the Development of Toolboxes for Bridging IHR and PVS i B IR m(): f lllllll ) {‘%}g?r;dng:agn
Challenges Switzerland eyt L2 Org
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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

e
-

Livestock Health ‘Data Hub’, Zanzibar 2022
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) 2 .
000 since 1910
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One Health High Level Expert Panel (OHHLEP)

= Founded May 2021
= 26 selected key international experts
= Advisory role

Cu rrent fOCUS ?r?c;:];rf\;le;tenleiter Wanda Markotta
“* Policy relevant scientific assessment

“ Guidance and development of a long-term strategic
approach

/™ Food and Agriculture World Organisation U N ;!""!b t;f»fg' \{' World Health
4 0 Organization of the for Animal Health bs-Sothsa \\’I@’ Y 0 i7ati
¥ United Nations NI Fonseaasor b o ss W z.!"-" rganization
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WA/N Food and Agriculture World Organisation UN 'II i ,é’! N World Ith
0 )f Animal Health v ‘@Vﬂ orld Healt
V. Organization of the @) for Animal Hea bl i ‘“Jl WV Organlzatlon

s/ United Nations programme

OHHLEPs Definition of One Health

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

animals and ecosystems.”

OHHLEP (2021)
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OHHLEPs Definition of One Health

Communication

Inclusivity, equity
and access

Healthy ecosystems

Healthy humans

OHHLEP (2021)

FRIEDRICH-LOEFFLER-INSTITUT

FLI

Bundesforschungsinstitut tiir Tiergesundheit
Federal Research Institute far Animal Health

since 1910




Root Causes and Long-Term Effects

CAUSAL TREE EFFECT TREE
___________________________________ CIIL L U
H .
EDUCATION PREVENTION REPRESSION EVALUATION
! 1
PREPARATION  EMERGENC MITIGATION
RESPONSE

EMERGENCY PREPARDNESS

,+ BARRIER

- UNWANTED
CENTRALEVENT

= R

ROOT CAUSES
LONG TERM EFFECTS

/

g S

Bow-tie model and the
safety hierarchy

MANAGEIMENT SUPPORTING SYSTEMS

Lindout, P. et al. 2017. Safety Sci —> TIME
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ITEM VALUES (2020 §)

T h C OV I D 1 9 ft th Expenditures on preventive measures
e a e rI I I a Annual funding for monitoring wildlife trade (CITES+) $250-$750 M

Annual cost of programs to reduce spillovers $120-$340 M
Annual cost of programs for early detection and control $217-$279 M
Annual costs of preventing future pandemics from wildlife are Aot o eogas oo il W bakosly  $476- 395201
Annual cost of reducing deforestation by half $1.53-$9.59 B
tiny compared with costs of the Covid-19 crisis — o
Annual cost of ending wild meat trade in China $1948
TOTAL GROSS PREVENTION COSTS (C) $22.0-$31.2B
$26.6bn > B Enlarged  $230m R T— "
- C i x : ncilia enefit or prevention
Annual prevention costs detail Reducing disease spillovers . fo ’ P .
central estimates, detail right from wildlife — octal cost of carbon >/tonne
Annual CO, emissions reduced from 50% less deforestation 118 Mt
Ancillary benefits from reduction in CO, emissions $4.31B
$19.4bn $664m —» L ik
¥ : : . TOTAL PREVENTION COSTS NET OF CARBON BENEFITS (C) $17.7-$26.9B
Ending wild Reducing disease
meat trade spillover via Damages from COVID-19
in China livestock Lost GDP in world from COVID-19 $56T
Value of a statistical life (V) adjusted for COVID-19 $5.34 Mor $10.0M

$500m

Monitoring Total COVID-19 world mortality (Q,) forecast 500643
wildlife trade by 28 July 2020, 50th percentile with 95% error bounds [473,209,1,019,078]

Value of deaths in world from COVID-19=Q_ = V .
Lowest ($5.34 M = 2 5th percentile mortality forecast)

mortality structure

$25T

$248m LT 1)) [— Middle ($iD M = 50th percentile mortality forecast)
Early disease Reducing tropical .l.-liéﬂé;t.(ﬂfslbl.\;l. :é.}'..E.»tH[;r.a“n.:.ént.:ile.e.mo.&aulit; rﬁ'r'ééaé't') O sw2T
detectionand  deforestation by TOTAL DISEASE DAMAGES (D):
control 40% in most Lowest ($5.34 M » 25th percentile mortality forecast) $81T
i critical regions Middle ($10 M = 50th percentile mortality forecast)y ~~ $1L5T
B e S

Dobson et al. 2020. Science
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The COVID19 aftermath

Deaths per year from novel viral zoonotic outbreaks since 1912
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Berstein et al. 2022. Science Advances
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Human Well-Being and the SDGs

NO GOOD HEALTH QUALITY GENDER CLEANWATER
AND WELL BEING EDUCATION EQUALITY AND SANITATION

L

DECENT WORKAND : ‘I n REDUCED j NABLEC ‘Iz RESPONSIBLE
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES CONSUMPTION
ANDPRODUCTION

QO

13 CLIMATE ‘I LIFE LIFE 16 PEACE, JUSTICE PARTNERSHIPS
ACTION BELOW WATER ON LAND AND STRONG FORTHE GOALS
INSTITUTIUNS
SUSTAINABLE
DEVELOPMENT
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Agenda for Cooperation in Research and Policy [ 17.03.2022

Today is a historical moment where Tripartite becomes
the Quadripartite! The #0neHealth Tripartite

= There is no magic in One Health

powerful alliance.

= Lead by exa m p I e We have made notable progress together and will

continue even stronger in the years to come!

= 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)
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PD Sascha Knauf, PhD habil.

Fachtierarzt fur Wildtiere

Institute of International Animal Health/One Health
Friedrich-Loeffler-Institut

sascha.knauf@fli.de

W @knauf_lab

Never Stop Exploring.
One Health - For Good and For All.
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September 9%-13 Stralsund, Germany

Challenges and Opportunities for the
Surveillance and Management of Wildlife
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