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Ecological balance



Healthy ecosystems-healthy wildlife-healthy people

➢ Wildlife provide ecosystem services - Contribute 
to human well-being, survival and quality of life  

➢ The value of wildlife: social, cultural, economic, 
ecologic values

Game meat: 
ecological, climate 
friendly, renewable 
resource

https://www.natureza-portugal.org



Wildlife a victim of:

➢ Disease emergence

➢ Misinformation, wrong perceptions

➢ Depopulation, culling 

➢ Habitat loss, climate change

➢ Trafficking, alien species

➢ Poor wildlife management

➢ Human activities

Pelican, oil spill

https://leesbird.com/2010/06/22/louisiana-oh-louisiana

Stone marten 
(Martes foina), 
invasive 
speciesRed squirrel (Sciurus 

vulgaris), pox virus

https://westmorlandredsquirrels.org.uk/squirrels/threats-to-reds/



➢ Global project, 2020

➢ Response to global trends in disease emergence 
and biodiversity loss 

➢ Aligned with the One Health approach and 
WOAH’s 7th Strategic Plan

➢ Implements WOAHs Wildlife Health Framework

➢ Promotes the growth of surveillance systems for 
wildlife 

➢ Central role of National Veterinary Services (NVS) in 
early detection, surveillance, and management of 
wildlife diseases

WOAH Wildlife Health Programme: protecting wildlife health to 
achieve One Health 

Wildlife Health - WOAH - World Organisation 
for Animal Health

https://www.woah.org/en/what-we-do/animal-health-and-welfare/wildlife-health/#ui-id-2
https://www.woah.org/en/what-we-do/animal-health-and-welfare/wildlife-health/#ui-id-2


The WOAH (OIE) Wildlife 
Health Framework

Supports WOAH Members in improving:

➢ ability to reduce, anticipate and manage 

the risk of pathogen emergence and 

transmission at the human–animal–

ecosystem interface;

➢ early detection, notification and 

management of wildlife diseases.

Ensuring that wildlife health is adequately 
monitored and managed with the same diligence 

as domestic animal health is vital for taking a 
One Health management approach by 

Veterinary Services



Reduction of natural 

habitats
Habitat loss, fragmentation, 

increased livestock production

Wildlife trade

EU Action Plan against Wildlife 

Trafficking 2016. 

Rewilding, translocations, etc

Human-wildlife conflicts

Large carnivores recovering 

populations, urban wildlife, etc

Zoonotic diseases in 

wildlife

Human perception wrongly 

implicating  wildlife as  dangerous

Europe and Central Asia: complex wildlife health challenges

https://www.ecohealthalliance.org/2018/02/heres-how-
wildlife-trade-and-disease-spread-are-linked

Intermediate horseshoe bat (Rhinolophus 
affinis) 

Grey wolf (Canis lupus) PHOTO: MINDEN PICTURES, IN HTTPS://WWW.WSJ.COM/ARTICLES/THE-BATS-BEHIND-THE-
PANDEMIC-11586440959



WOAHs response to wildlife health challenges

WOAH regionalised approach

1. Wildlife Health Network for Europe and Central Asia

Across 53 countries, since 2023

Supports National Focal Points for Wildlife (NFPWs) through knowledge-

sharing, webinars, and strengthened cooperation

2. Wildlife Health Implementation Plan (2-years plan) 

adaptation of the WOAH Global Wildlife Health Framework to the needs of the 

NFPWs in the region.



WOAH becomes the new 
secretariat

>400 international members



Wildlife Health/Disease Surveillance (WDS)

”Systematic ongoing collection and analysis of information related to wildlife 
health and timely dissemination of information so that action can be taken” 

(WHO-WOAH) 

WDS: the basis of a nation’s wildlife health program



Sample
collection

Lab testing

Data analysis, 
epidemiology

Communication

Take action!

Wildlife Disease Surveillance (WDS)



General surveillance (passive or scanning): 
pathological examination of animals found dead or 

moribund. Capable of detecting any disease or 
pathogen

Targeted surveillance (active): testing animals for 

the presence of a specific
disease/pathogen

Types of Wildlife Health/Disease Surveillance (WDS)

Active and passive surveillance are complementary



➢ Event-based surveillance

➢ Sentinel surveillance

➢ Syndromic surveillance

➢ Participatory surveillance

➢ Integrated surveillance

➢ Risk-based surveillance

➢ Other forms of surveillance

Other forms of pathogen disease surveillance

Photo: Måns Hjernquist





Key steps when designing 
a surveillance programme



Challenges

➢ Different components

➢ Many participants: veterinary services, public health, wildlife biologists and ecologists, NGOs, 

universities, others

➢ Shared responsibility: branches of government including wildlife, environment, public health, 

agriculture, veterinary services, tourism, economics, border services and international relations

➢ WOAH focal point for wildlife can play a key role in assuring and facilitating effective 

coordination.

Coordinating a general surveillance program for wildlife pathogens



Objectives of surveillance should be clearly defined and 
communicated…from the beginning



Objectives of general (passive) wildlife disease surveillance

➢ Early detection

➢ Higher chance of detecting positive animals 

than in targeted surveillance

➢ Correct sampling

➢ Diagnose and characterise diseases

➢ Interpretation of lab analyses: cause of disease? 

Cause of mortality?

➢ Emerging diseases

Sarcoptic mange, red 
fox (Vulpes vulpes)

Bovine 
tuberculosis, lung, 
E. badger (Meles 

meles)



➢ Freedom from disease/pathogen

➢ Identify and monitor trends/patterns in the 

distribution and occurrence of the pathogen

➢ Prevalence

➢ Incidence

➢ Data for risk analysis

➢ Support control

➢ Risk management, monitor implemented 

measures

Objectives of targeted (active) wildlife disease surveillance



Passive wildlife disease surveillance

European brown hare (Lepus 
europaeus)



Disease X (unknown pathogen, ”next pandemic”)

Most likely a:

➢ Zoonotic, multi-host, widely distributed

➢ RNA virus 

➢ Respiratory virus

➢ Emerging from high risk area 

➢ Possibly already circulating in animals and 

has not yet made the jump to humans. 

/www.newsnationnow.com/health/world-health-leaders-warn-pandemic-worse-covid/

Passive surveillance important to detect X, 
or Y…or new emerging diseases/pathogens 

in wildlife. Pathology is needed to 
characterise the disease.  



➢Route of infection

➢Route of shedding/excretion

➢Levels/amounts and patterns of shedding

➢Acute, chronic, latent forms

➢Host species-susceptibility

➢Impact on health of animal populations 

Pathology informs epidemiology

Tuberculous granuloma opening into lumen of salivary 
duct, wild boar=shedding of Mycobacterium bovis



5 components:

1. Detection of pathogens and diseases

2. Identification of pathogens and 

diseases

3. Information management

4. Analysis and communication

5. Taking action

General Surveillance Program for Wildlife Pathogens

➢ The backbone of any efforts to understand 
and manage what pathogens (and 
diseases) exist in a nation’s wildlife 
population

➢ An essential tool for detecting and 
responding to novel emerging diseases 
associated with wild animal pathogens 



First step: Observations of ill or dead animals in the field/in nature

-General public, citizen scientists, local communities, Indigenous People

-Ornithologists, hunters 

-Park guardians, rangers

-Detection networks (field observers): marine mammals, coastal 

network

-Conservation organisations

-Wildlife rehabilitators

Needs: involvement of volunteers, capacity building, awareness raising

1. Detection of pathogens and diseases

Fox (Vulpes vulpes) cub found dead, 
HPAI. Photo: Joao Yazlle



Second step: reporting of ill or dead 

animals in the field/in nature

Phone apps

Web-based reporting

Social media

Telephone

Paper-pencils, letters

Other… 

1. Detection of pathogens and diseases



Citizen science (detection, early warning, reporting, clinical data, sampling)
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Third step: submission of ill or dead animals to the laboratories, or field 

necropsy and sampling

-Safe collection, handling and transport of carcasses or samples

(WOAH Training Manual 6th cycle)

1. Detection of pathogens and diseases

Sampling kit and 
personal protective 
equipment (PPE)



➢ Identification of the species (may need help from biologists, genetic 

methods), give the scientific name!  (for ex. Vulpes vulpes)

➢ Pathology needed to identify disease

➢ Post-mortem (necropsy), followed up by histopathology if needed

2. Identification of pathogens and 
diseases

Field sampling of wild boar (Sus scrofa)Field necropsy, killer whale (Orcinus orca)

https://www.bats.org.uk

https://www.victorpest.com



Laboratory diagnosis

✓ Virology

✓ Bacteriology

✓ Parasitology

✓ Molecular methods (PCR, others)

✓ Toxicology

✓ Immunohistochemistry

2. Identification of pathogens and 
diseases

Salmonella choleraesuis

Photo: Gete Hestvik, SVA



Validation is a process that determines the fitness of an 
assay, which has been developed, optimized and 
standardised, for an intended purpose



WOAH Guidelines “Principles and methods for the validation of 
diagnostic tests for infectious diseases applicable to wildlife”



Biobanks/archives of samples

➢ Reference samples
➢ Confirmatory testing
➢ Collection of strains 
➢ R&D

Frozen tissues bank of wildlife samples at SVA 



Computerized database or archive of surveillance data (5th Cycle Training Manual on 

Wildlife Health Information Management)

➢ Data management with safeguards

➢ Collecting data in the field (GPS data, digital platforms/tools)

➢ Permissions: who needs to see the data, and in what format? GDPR issues? Open data?

➢ Where is the data stored? Data archiving and accessibility

➢ Connectivity: considering links to other reporting systems (such as WAHIS-Wild) in the 

design of a database can allow for streamlined reporting functions  

3. Information management: Data



Wildlife population monitoring: the denominator data (”susceptible 
population”)

https://enetwild.com
/the-project/

https://wildlifeobservatory.
org/

Mammalnet - Citizen Science

https://mammalnet.com/


ENETWILD 2.0: distribution, abundance and structure of selected wildlife 
species populations

Data harmonization

Integrated 
One Health 
surveillance



One Health collaboration-Integrating data

https://virology.ws/2009/05/01/influenza-virus-rna-genome/



1st Statistical and epidemiological analysis 

2nd Communicating results of surveillance

Important: pre-established plan and chain command of communication

➢ Communication to the public: press release, media, 

➢ Feed-back to submitters 

➢ Reports

➢ Scientific articles

➢ Social media

➢ Web-based

4. Analysis (of data) and communication

Fågelinfluensa ─ smittläge med karta - SVA

https://www.sva.se/djurhaelsa/djursjukdomar-a-oe/sjukdomar/faagelinfluensa/faagelinfluensa-smittlaege-med-karta/


✓ Management of diseases

✓ Restricted areas, restricted access of 

public

✓ Conservation is important (IUCN)

✓ Culling may be needed (but 

emphasize importance of protecting 

wildlife as much as possible!)

✓ Legislation

5. Taking action ➢ Co-design of actions and measures: 
involve all interested actors 
(“stakeholders”)

➢ Social sciences 



General surveillance (passive or scanning): 
pathological examination of animals found

dead or moribund. Capable of detecting any
disease or pathogen

Targeted surveillance (active): testing 
animals for the presence of a specific

disease/pathogen

Types of Wildlife Health/Disease Surveillance (WDS)

Active and passive surveillance are complementary



Targeted/active wildlife health surveillance

➢ Testing for one or more specific
pathogen(s)/disease(s)

➢ In healthy or diseased animals, often
healthy, hunted

➢ In one or more wild animal host species

➢ Priorities and criteria for the inclusion of 
pathogens vary 

➢ Serology or antigen/pathogen detection

How? 

Same 5 components 
as general 

surveillance



✓ Metrics

✓ What host species should be sampled

✓ Where should samples be collected

✓ Sample Size – How many geographical units should be 

included

✓ Sample Size – How many surveillance samples need to be 

collected within a geographical unit

✓ Which animals  to sample within an area or population of 

interest

✓ Bias

Sampling Design



What host species?
Bovine tuberculosis: natural susceptibility and propensity to develop severe 

disease varies among species

Red fox Brown rat

High

Low



What host species?

https://doi.org/10.2903/sp.efsa.2023.EN-7812 EFSA 2023

https://doi.org/10.2903/sp.efsa.2023.EN-7812


Sampling Design: logistical factors

https://www.daera-
ni.gov.uk/articles/badger-road-
traffic-accident-rta-survey

Collaborate with 
hunters, ornithologists, 
rangers, researchers, 
etc

Intermediate horseshoe bat (Rhinolophus affinis) 

PHOTO: MINDEN PICTURES, IN HTTPS://WWW.WSJ.COM/ARTICLES/THE-BATS-BEHIND-THE-
PANDEMIC-11586440959

https://avesnature.com.pl/en/experts/ornit
hologist/



Sampling design: logistical factors, zoonoses



Sampling design: Where should samples be 
collected

➢ Overall spatial extent (geographical region)

➢ Depends on purpose/objective

➢ Along border regions

➢ Urban areas for certain zoonoses

➢ In and around farms

➢ Location of the wildlife populations, seasonality, 
migration



Wildlife sample collection for diagnostic testing: 
choosing a sample type 

Disease Technical Cards for non-WOAH listed diseases

➢ Etiology

➢ Epidemiology

➢Diagnosis

➢ Prevention and control

➢ Potential impacts



https://ewda.org/diagnosis-cards/

Wildlife sample collection for diagnostic testing: 
choosing a sample type 

EWDA diagnosis cards



✓ Clearly defined roles and responsibilities

✓ Combined and coordinated expertise 

✓ Legal framework

✓ Ethical considerations

✓ Biodiversity

✓ Reporting

✓ Evaluation and adaptation of WDS 

Other considerations



Acknowledgements

SVAs wildlife team (www.SVA.se)

http://www.sva.se/

	Slide 1
	Slide 2
	Slide 3: Healthy ecosystems-healthy wildlife-healthy people
	Slide 4: Wildlife a victim of:
	Slide 5: WOAH Wildlife Health Programme: protecting wildlife health to achieve One Health  
	Slide 6: The WOAH (OIE) Wildlife Health Framework
	Slide 7
	Slide 8: WOAHs response to wildlife health challenges
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Other forms of pathogen disease surveillance
	Slide 14
	Slide 15: Key steps when designing a surveillance programme
	Slide 16: Coordinating a general surveillance program for wildlife pathogens
	Slide 17: Objectives of surveillance should be clearly defined and communicated…from the beginning
	Slide 18:  
	Slide 19: Objectives of targeted (active) wildlife disease surveillance
	Slide 20: Passive wildlife disease surveillance
	Slide 21: Disease X (unknown pathogen, ”next pandemic”)
	Slide 23: Pathology informs epidemiology
	Slide 24: General Surveillance Program for Wildlife Pathogens
	Slide 25: 1. Detection of pathogens and diseases
	Slide 26: 1. Detection of pathogens and diseases
	Slide 27: Citizen science (detection, early warning, reporting, clinical data, sampling)
	Slide 28: 1. Detection of pathogens and diseases
	Slide 29: 2. Identification of pathogens and diseases
	Slide 30: 2. Identification of pathogens and diseases
	Slide 31: Validation is a process that determines the fitness of an assay, which has been developed, optimized and standardised, for an intended purpose 
	Slide 32: WOAH Guidelines “Principles and methods for the validation of diagnostic tests for infectious diseases applicable to wildlife”
	Slide 33: Biobanks/archives of samples
	Slide 34: 3. Information management: Data
	Slide 35: Wildlife population monitoring: the denominator data (”susceptible population”)
	Slide 36: ENETWILD 2.0: distribution, abundance and structure of selected wildlife species populations
	Slide 37: One Health collaboration-Integrating data
	Slide 38: 4. Analysis (of data) and communication
	Slide 39: 5. Taking action
	Slide 40
	Slide 41: Targeted/active wildlife health surveillance
	Slide 42: Sampling Design
	Slide 43
	Slide 44: What host species?
	Slide 45: Sampling Design: logistical factors
	Slide 46: Sampling design: logistical factors, zoonoses
	Slide 47: Sampling design: Where should samples be collected 
	Slide 48: Wildlife sample collection for diagnostic testing: choosing a sample type 
	Slide 49
	Slide 50: Other considerations
	Slide 51: Acknowledgements

