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Foreword
investigating wildlife disease outbreaks. It pro-
motes a practical, multidisciplinary approach 
grounded in One Health principles, recogni-
sing that successful investigations depend 
on effective coordination, timely surveillance 
and reporting, robust field and laboratory ex-
pertise, epidemiological analysis, community 
engagement and clear risk communication. 

This guidance was developed by the WOAH 
WildNet Collaborating Centre Network for Wild-
life Health, following a proposal by the WOAH 
Working Group on Wildlife. It draws on the latest 
scientific knowledge and the operational expe-
rience of experts in field investigation, wildlife 
health and welfare, laboratory diagnostics, epi-
demiology and risk communication. Its aim is 
to support Members in developing or updating 
their national procedures.

I encourage Members to make full use of this 
guidance to strengthen their capacity to inves-
tigate, manage and contain infectious diseases 
and non-infectious health events affecting wild 
animals. By improving outbreak investigations, 
we can better protect wildlife, domestic ani-
mals, human health and the ecosystems on 
which they all depend.

Wildlife health is an integral part of animal 
health and a cornerstone of the One Health 
approach. As interactions among wildlife, 
domestic animals and humans continue to 
intensify, the timely detection and effective 
investigation of wildlife health events have 
never been more important. Through its in-
ternational standards, scientific expertise and 
support to Members, the World Organisation 
for Animal Health (WOAH) is committed to 
strengthening wildlife health systems and 
bolstering international collaboration to better 
prevent, detect and respond to wildlife health 
threats.

Disease outbreaks in wildlife are often com-
plex to investigate. They occur in dynamic 
ecosystems, may involve multiple species and 
require effective multisectoral and multidisci-
plinary coordination. Outbreak investigations 
are essential not only for understanding the 
causes of health events and guiding appro-
priate responses, but also for generating the 
evidence needed to strengthen preparedness 
and support upstream prevention.

This concise, action-oriented guidance has 
been developed to help Members design or 
strengthen standard operating procedures for 

Dr Emmanuelle Soubeyran
Director General of the World Organisation 	
for Animal Health
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1. Purpose and scope of these guidelines
authorities responsible for wildlife health and 
management, including WOAH National Focal 
Points for Wildlife, as well as other authorities 
and responders involved in wildlife manage-
ment at the subnational, local or regional level. 
The guidelines may also be used as a prepare-
dness tool to identify gaps in capacity and in-
form management strategies to address them. 

Because investigations vary considerably in 
scale, species involved, type of hazard and 
available resources, the guidelines are delibera-
tely high-level and adaptable. They support an 
all-hazards approach that applies to both infec-
tious and non-infectious events and may also 
complement broader outbreak investigations 
in which wildlife are involved. Section 6 provi-
des guidance on translating this document into 
a practical local protocol. Additional supporting 
resources are provided in Annex 2.

These guidelines have been produced for 
WOAH by members of WOAH WildNet, a glo-
bal network of WOAH Collaborating Centres 
involved in wildlife health. They complement 
the WOAH General Guidelines for Surveillance 
of Diseases, Pathogens and Toxic Agents in 
Free-ranging Wildlife (2024), which provide 
more detailed guidance on wildlife disease 
surveillance [1]. 

These guidelines serve two related purposes. 
First, they set out key considerations and best 
practices for investigating suspected disease 
outbreaks in wildlife populations, in line with 
the One Health approach and standards set 
out by the World Organisation for Animal 
Health (WOAH). Second, they provide a source 
document that national, sub-national and local 
authorities can use to develop their own pro-
tocols for wildlife disease outbreak investiga-
tions, adapted to their respective mandates, 
capacities and contexts. The guidelines do not 
constitute an operational protocol and are not 
intended to be applied verbatim. Rather, they 
provide the structure, principles and reference 
material on which a fit-for-purpose local pro-
tocol can be based.

These guidelines provide a high-level frame-
work to help practitioners plan and conduct 
wildlife disease outbreak investigations. The 
framework is consistent with broader disaster 
risk reduction principles and may be adapted 
to relevant international planning strategies, 
including those developed by the United Na-
tions Office for Disaster Risk Reduction (UN-
DRR) [2] and national recommendations, such 
as the Australian Government’s disaster risk 
reduction strategies developed by the Natio-
nal Emergency Management Agency (NEMA) 
[3]. The primary audience comprises national
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2. Introduction to outbreak investigations

3. Preparedness for wildlife disease outbreak investigations

Figure 1. The disease triad of host, agent and environment
Source: reproduced from WOAH [4]

An outbreak is the occurrence of one or more 
cases of a known or emerging disease in a de-
fined population, geographical area or time-
frame, or the occurrence of a disease at a le-
vel exceeding that normally expected. Rare, 
emerging, transboundary, notifiable, highly 
contagious or particularly harmful diseases 
may warrant investigation, depending on 
the species affected and scale and severity 
of the outbreak. An outbreak investigation is 
conducted primarily to determine the cause, 
extent and timeline of a disease event, thereby 
informing control measures and limiting fur-
ther disease spread.

However, outbreak investigations do not 
always identify a causative agent or other

definitive cause. An investigation may re-
main inconclusive despite the collection and 
analysis of the best available evidence. Risk 
management and risk communication should 
therefore take account of this uncertainty.  

Infectious disease may occur when an infec-
tious agent capable of causing disease, such 
as a parasite, virus or bacterium, encounters 
a susceptible host in an environment that en-
ables interaction between the agent and the 
host. Factors relating to the host, agent and 
environment, and the interactions among them, 
influence whether a disease outbreak occurs  
(Figure 1; see also Annex 1). 

Preparedness is the systematic and proactive 
capacity to anticipate, plan for and respond ef-
fectively to wildlife disease outbreaks. It sup-
ports early detection, structured assessment 
and rapid containment, thereby improving 
investigation outcomes, communication and 
health security. Preparedness is an iterative 
process, and governance arrangements must 

assign responsibility for reviewing and updating 
any guidelines, protocols and standard opera-
ting procedures (SOPs) developed. Aligning 
preparedness for wildlife disease outbreak 
investigations with disaster and emergency 
management principles helps to strengthen 
institutional readiness and resilience.   

HOST

AGENT ENVIRONMENT
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Table 1 . Elements to consider when undertaking preparedness activities for a wildlife disease outbreak investigation

Table 1 draws on relevant resources such as 
Article 4.19.3 of WOAH’s Terrestrial Animal 
Health Code (Terrestrial Code) [5], WOAH’s 
PVS Tool [6], Good Emergency Management 
Practice: the Essentials (2021) by the Food 
and Agriculture Organization of the United

Nations (FAO) [7], and disaster management 
guidance by Cooper et al. 2024 [8]. The fol-
lowing table expands on key elements that 
underpin effective preparedness and pro-
vides examples of considerations relevant 
to wildlife disease outbreak investigations.

Preparedness 
element

Why it matters Examples relevant to wildlife disease 
outbreak investigations

1. Legal and 
governance 
arrangements

Clarify mandates, roles 
and responsibilities, 
including who has the 
authority to make decisions 
and allocate resources; 
establish reporting, 
coordination and financial 
mechanisms; and support 
accountability, lawful 
decision-making and 
effective cross-sector 
collaboration. Ensure 
that actions are culturally 
appropriate, including 
through consideration of 
the rights, interests and 
perspectives of Indigenous 
Peoples.

•	 Relevant legal and policy frameworks 
for wildlife health and disease control

•	 Financial resources and laboratory 
agreements in place

•	 Clearly defined command, reporting 
and communication structures

•	 Roles and responsibilities defined 
across agencies

•	 Formal intersectoral coordination 
mechanisms involving the 
environment, agriculture and public 
health sectors

•	 Legislative authority for surveillance, 
sampling, data sharing, investigation 
and response activities 

•	 Legislative, regulatory and financial 
requirements documented and 
communicated

2. Commu-
nication and 
stakeholder 
engagement

Foster transparency and 
build trust; integrate 
cultural considerations 
and traditional knowledge 
systems; support risk 
communication for 
efficient and coordinated 
responses; help minimise 
misinformation; promote 
sustainability beyond the 
initial investigation; and 
support multi-agency 
responses and consistent 
messaging

•	 Stakeholder mapping, networking 
and engagement strategies relevant 
to outbreak investigations

•	 Community engagement to 
promote timely detection and 
effective surveillance and reporting 
mechanisms

•	 Incorporation of traditional and 
cultural knowledge systems

•	 Multi-agency coordination meetings 
and partnership development

•	 Pre-approved risk communication 
materials for use during field 
investigations

•	 Communication strategies 
to manage misinformation, 
disinformation and public concern
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Preparedness 
element

Why it matters Examples relevant to wildlife disease 
outbreak investigations

3. Planning and 
management 
systems 

Ensure that preparedness 
and response activities 
are structured, risk-
informed and operationally 
functional; integrate 
technical guidance, 
logistics, surveillance and 
information management 
to support effective 
outbreak investigation and 
response; and promote 
all-hazards and systems-
based approaches. 
Reduce uncertainty, 
improve transparency and 
support shared situational 
awareness (SSA).

•	 Integration of outbreak planning with 
monitoring and surveillance systems 
for early warning

•	 Investigation of triggers, response 
pathways and exit strategies

•	 Develop technical plans and guidance 
for preparedness, emergency 
response, outbreak investigation and 
coordination mechanisms

•	 Standard operating procedures (SOPs) 
such as personal protective equipment 
(PPE), biosecurity, sample collection 
and transport

•	 Undertake risk analyses to inform 
planning

•	 Accurate, timely and secure data and 
information management systems, 
platforms and expertise 

•	 Clearly defined reporting pathways

4. Resources 
and capacity

Ensure the availability 
of trained personnel, 
infrastructure, equipment 
and partnerships for 
rapid mobilisation and 
a sustained response; 
strengthen system 
resilience and surge 
capacity to manage risks 
effectively and feasibly

•	 Training programmes for personnel 
and responders

•	 Surveillance plans and field 
investigation teams

•	 Development of technical laboratory 
capacity and laboratory partnerships

•	 Infrastructure, equipment and cold-
chain systems

•	 Financial and logistical preparedness

•	 Stakeholder collaboration and 
partnership agreements

•	 Risk management and contingency 
resource planning

5. Practising 
processes

Ensure that preparedness 
and response systems 
are practised, evaluated 
and refined; identify gaps 
before outbreaks occur; 
and strengthen institutional 
learning and the capacity to 
adapt to change

•	 Effective resource management

•	 Field and desktop simulation exercises 

•	 Scenario-based drills

•	 Laboratory test validation and surge 
testing

•	 Gap analyses and readiness 
assessments

•	 After-action reviews and 
documentation of lessons learned 

•	 Refinement of de-escalation and 
recovery planning 
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4. Wildlife disease outbreak field investigation procedures

Figure 2. Field investigation flow chart for wildlife disease outbreak investigations 
This figure shows the broader response continuum within which ‘investigation’ is a defined process

Figure 2 illustrates the steps commonly taken 
during a field investigation. It is important 
to note that these steps may occur simul-
taneously or in a different order. Effective 
and transparent communication throughout 
the process is fundamental to achieving 
successful outcomes. Preparedness and 

planning activities should ideally be under-
taken well before a wildlife disease outbreak 
investigation to strengthen the resilience, 
capacity, coordination and capability of au-
thorities and responders, and enable them to 
conduct timely and effective investigations.  

Wildlife Disease Outbreak Investigation

PREPARATION for Outbreak Investigation

1. Event detection

2. Verify outbreak, collect data

3. Establish a laboratory diagnosis

4. Establish case definition

5. Organise & analyse data

6. Rapid risk assessment

7. Implement immediate control measures 
(potentially after step 2 also)

8. Disease surveillance/monitoring

9. De-escalation, recovery & evaluation
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5. Wildlife disease outbreak investigation procedures: step by step
This section details the nine steps involved in 
managing wildlife disease outbreak investiga-
tions. Importantly, risk communication, coor-
dination and stakeholder engagement should 
be carried out at all stages.

Effective stakeholder engagement, sup-
ported by clear, concise, timely, accurate 
and audience-appropriate communication, 
is fundamental to successful wildlife disease 
outbreak investigations. It builds trust, stren-
gthens data sharing and compliance, and 
helps ensure that response strategies are lo-
cally informed, socially and culturally accep-
table, and operationally feasible. Stakeholder 
engagement is not a one-off activity; it is an 
ongoing, two-way process that should be in-
tegrated into every stage of an investigation. 
Communication activities should therefore be 
incorporated into each step of the outbreak in-
vestigation and specified in the relevant SOPs.

Internal communication, or operational coor-
dination [9], takes place among responders, 
authorities and stakeholders involved in the 
operational aspects of an outbreak investi-
gation. Shared situational awareness (SSA) 
should be developed among all actors. Its 
three elements are perception, comprehen-
sion and projection [10]. Adopting an SSA ap-
proach helps stakeholders, from responders 

External communication, or stakeholder 
engagement [12], occurs between relevant 
authorities and stakeholders not directly 
involved in operational aspects of wildlife 
disease outbreak investigations. When 
conducted effectively, it builds trust; promotes 
early detection through timely reporting; 
clearly communicates risks to encourage 
appropriate behavioural responses within 
communities; supports compliance with 
control measures; maintains transparency 
and community confidence; helps manage 
uncertainty, speculation and misinformation; 
and protects the long-term relationships 
that are critical to surveillance and recovery 
efforts.

to the public, develop a common understan-
ding of the risks and how they may evolve in 
real time [11].

When conducted effectively, internal commu-
nication enables the rapid sharing of situatio-
nal updates and risk assessments, supports 
coordinated intersectoral decision-making, 
and aligns laboratory findings with field ope-
rations and control measures. It also reduces 
confusion, duplication of effort and opera-
tional delays, and facilitates adaptive ma-
nagement (the ability to adapt to changing 
circumstances) as new information emerges.
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Cross-cutting principles for risk communication and stakeholder engagement [13]: 

Document communication activities. 
Record briefings, risk messages and stakeholder engagement activities to 

support transparency, accountability and post-event evaluation.

Communicate early and proactively, even when information is incomplete. 
Provide timely updates at the start of an event to encourage reporting and 

manage expectations.

Be transparent and acknowledge uncertainty. 
Clearly distinguish between what is known, what is unknown and what is 

evolving as new evidence emerges.

Ensure that mechanisms for two-way communication are in place. 
Maintain channels (e.g. hotlines, ranger networks, digital platforms) that allow 

stakeholders to both receive and provide information.

Align messaging across sectors and agencies. 
Coordinate communication among wildlife, livestock, public health, 

environmental and other relevant authorities to avoid conflicting advice.

Use plain, audience-appropriate language. 
Translate technical findings into clear, practical guidance tailored to hunters, 

landholders, wildlife carers, park staff and communities.

Ensure that messaging is culturally appropriate and context-sensitive. 
Engage Indigenous and local communities respectfully, particularly where 

traditional lands or culturally significant species are affected.

Address misinformation proactively. 
Monitor and correct inaccurate information to prevent confusion or 

inappropriate behavioural responses. Establish processes for rumour tracking 
and social listening, as well as pre-approved workflows for correcting myths.

Account for shared situational awareness between stakeholders. 
Encourage stakeholders to provide feedback on their perception, 

comprehension and projection of the situation.
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Further examples of risk communication and stakeholder engagement are provided under 
the relevant outbreak investigation steps below. 

1. Event detection: observation or reporting of sick, dying or dead wildlife

Examples of actions

•	 Reports of unusual morbidity or mortality 
events from park rangers, other authorities, 
non-governmental organisations (NGOs), 
zoos, community members, social media 
or other sources and platforms. 

•	 Detection of abnormal behaviour, such as 
neurological signs in birds.

Risk communication

•	 Public messaging that encourages the re-
porting of sick or dead wildlife and explains 
how to approach such animals safely and 
report them (e.g. advising people not to 
handle them, providing relevant contact 
details for reporting).

•	 Transparent communication about what is 
known and unknown during the early 
stages of the event.

•	 Briefings for other relevant authorities 
where an interface exists (e.g. public health 
authorities in relation to zoonotic risks; ani-
mal health authorities in relation to the risk 
of spillover to production animals).

•	 Communication of health and safety re-
quirements to first responders.

Stakeholder engagement

•	 Notification of relevant authorities, wildlife 
agencies and environmental ministries. In-
formation about an undiagnosed event may 
be shared through WildEpi [14] at this stage, 
and the country may already request sup-
port for a rapid risk assessment. 

•	 Engagement with local community leaders 
in affected areas.

Early detection is critical for limiting disease 
spread and understanding the scope of an 
outbreak. The first reported case is seldom 
the index case. Wildlife disease outbreaks are

often first detected through passive surveil-
lance, community reporting or observations 
by field workers. Timely recognition supports 
rapid risk assessment and containment.

•	 Identification of syndromic surveillance 
triggers, such as clusters of deaths, to help 
determine whether further investigation is 
warranted.

•	 Application of the precautionary principle, 
where possible, by initially assuming a se-
rious plausible risk until evidence indicates 
otherwise.

https://wildepi.woah.org/login
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2. Verify the outbreak, collect the data

Examples of information and actions relevant to this step

Risk communication

This step determines whether the event ex-
ceeds expected baseline mortality levels, 
involves unusual clinical signs  or otherwise 
represents a true outbreak. Accurate field 
data help to establish initial case numbers, 
geographical distribution and the species 

affected. The classification of an incident 
as an ‘outbreak’ should be informed by 
pre-determined criteria defining the ‘trig-
gers’ for an investigation. These criteria 
should be established during the prepare-
dness phase. 

•	 Event data: date of observation and report-
ing; location, including Global Positioning 
System (GPS) coordinates; observer or re-
porter details; duration of the event; and 
baseline mortality, compared with histori-
cal baseline data where available.

•	 Species data: species; age, class and sex; 
numbers of sick and dead animals; num-
ber of animals at risk; population density or 
aggregation behaviour; and conservation 
status, where relevant.

•	 Clinical and pathological data: clinical 
signs; time from onset of illness to death; 
body condition; gross necropsy findings; 
photographs; and samples for laboratory 
analysis. Relevant guidance should be fol-
lowed for sampling, packaging, transport 
and cold-chain management, with due 
consideration of biosafety and biosecurity 
[15] during all field procedures. Any control 
measures implemented before diagnosis 
(e.g. quarantine) should also be recorded.

•	 Epidemiological data: spatial distribution; 
temporal patterns; contact with other spe-
cies (e.g. wildlife, livestock, pets); recent 
animal movements; relevant ecological 
patterns (e.g. migration, breeding seasons 
and juvenile dispersal); human-mediated 
movements or translocations such as 
hunting or fishing; environmental disrup-
tion caused by logging, mining or other 
works; and carcass-scavenging patterns.

•	 Environmental data: long-term climate 
data; short-term weather conditions; wa-
ter quality; habitat disturbance or land-use 
change; and the presence of toxins, algal 
blooms, pollutants or abundant vectors. 

•	 Human–animal interface data: human 
exposure to sick or dead animals; prox-
imity to production animals; involvement 
of wildlife rehabilitation services; hunting, 
feeding or baiting activities; and public ac-
cess or tourism pressure.

•	 Clear explanation of the pathogen, if known; 
its transmission pathways; the level of risk; 
and who or what may be at risk

•	 Communication of protective measures for 
field staff and responders, including rele-
vant SOPs and requirements for biosecuri-
ty, biosafety, sample transport and carcass 
disposal.

•	 Tailored messaging for hunters, land-
holders, wildlife carers and rehabilitation 
centres.

•	 Public briefings through multiple media 
channels to help prevent misinformation 
and speculation
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Stakeholder engagement

•	 Multi-agency coordination meetings (e.g. 
wildlife, environmental, livestock and public 
health sectors).

•	 Coordination with qualified diagnostic lab-
oratories to obtain guidance on sampling, 
packaging and transport.

•	 Engagement with local and Indigenous 
communities, where relevant, incorporat-
ing traditional knowledge systems and lo-
cal observational data.

•	 Identify qualified diagnostic laboratories 
and consult them in advance to establish 
sampling and submission requirements. 
Develop or adopt appropriate guidance 
and ensure that suitable equipment and 
supplies are available for collecting multi-
ple aliquots and transporting samples.

•	 During the investigation, follow the agreed 
guidelines for sample collection, packag-
ing, transport and cold-chain management 
[16], taking biosafety and biosecurity into 
account during all procedures. Submit 
samples promptly wherever possible.

•	 Confirm the diagnostic validation method 
where possible, following Chapter 2.2.7. 
‘Validation of diagnostic tests for infectious 
diseases applicable to wildlife’ of WOAH’s 
Manual of Diagnostic Tests and Vaccines 
for Terrestrial Animals [17].

•	 Where no guidance is available, consid-
er the samples and equipment required 
to undertake some or all of the following: 

pathology and histopathology; microbiol-
ogy (bacteriology and mycology); molecu-
lar diagnostics, such as polymerase chain 
reaction (PCR), quantitative PCR (qPCR) 
and sequencing; virology; serology; tox-
icology; parasitology; haematology and 
clinical chemistry using samples from live 
animals; environmental and vector sam-
pling; and point-of-care testing.

•	 Determine whether notification through 
the World Animal Health Information 
System (WAHIS) or information sharing 
through WildEpi is required. WAHIS col-
lects information on WOAH-listed diseas-
es (as set out in Chapters 1.3 of the WOAH 
Terrestrial Animal Health Code [18] and the 
Aquatic Animal Health Code [19]), where-
as WildEpi collects information on other 
diseases and health events affecting wild 
animal hosts that are not listed by WOAH. 

•	 Request support from WOAH for a rap-
id risk assessment, for example through 
WildEpi, and for international coordination.

•	 Collaboration with NGOs involved in con-
servation or wildlife rescue.

•	 Briefings for tourism operators, local land-
holders and other relevant community-level 
stakeholders if closures or restrictions are 
required.

3. Establish and potentially confirm the diagnosis: laboratory investigation

Examples of actions 

Laboratory confirmation can establish the 
cause of an event, help differentiate infectious 
from non-infectious events and inform risk 
management decisions. An accurate diagno-
sis is essential for credible risk communica-
tion and effective intersectoral coordination.

Laboratory confirmation may trigger statu-
tory reporting obligations, lead to movement 
restrictions, have implications for trade, raise 
public health concerns and attract media at-
tention.

https://wahis.woah.org/#/home
https://wildepi.woah.org/
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Risk communication

•	 Ensure that pre-authorised personnel noti-
fy the competent authorities in accordance 
with any applicable notifiable disease re-
quirements.

•	 Prepare concise internal communication 
briefs.

•	 Align messaging across sectors (e.g. wild-
life, agriculture, public health).

•	 Update and validate guidance on field bi-
osecurity and PPE.

•	 Prepare key messages if public or media 
interest is likely.

Stakeholder engagement

•	 Consider all legal and regulatory require-
ments governing the sending of wildlife 
samples, particularly if samples are sent 
internationally. These may include require-
ments under the Convention on Interna-
tional Trade in Endangered Species of Wild 
Fauna and Flora (CITES), International Air 
Transport Association (IATA) regulations, 
national import permit requirements and 
the Nagoya Protocol [20].

•	 Engage in dialogue with stakeholders as 
required, depending on the confirmed 
disease. 

•	 Relevant stakeholders may include wildlife, 
agricultural, public health and environmen-
tal authorities; land managers; operational 
teams; wildlife rehabilitators; local veter-
inarians; and, where relevant, livestock 
producers.

•	 Identify the appropriate authority for initi-
ating any required national or internation-
al reporting, including reporting to WOAH, 
where applicable.
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•	 Include relevant laboratory, clinical and 
epidemiological parameters in the case 
definition.

•	 Define the criteria for confirmed, probable 
and suspected cases.

•	 Consider species-specific case criteria 
where helpful and relevant.

•	 When laboratory and other investigations 
do not identify a pathogen or disease

process, or when investigating an unknown 
or emerging infectious disease, consider 
using a case definition that incorporates 
syndrome, time, place and an epidemio-
logical link. This can support surveillance, 
mapping and the implementation of control 
measures. For example: Any [species] found 
dead or showing [specific clinical signs or 
syndrome] within [defined area] since [date].

4. Establish a case definition

5. Organise and analyse data

Examples of actions 

A formally established and clearly defined 
case definition provides standardised crite-
ria for identifying cases, enabling consistent 
surveillance and data collection. It also 

The organisation and epidemiological ana-
lysis of data (see Step 2 for examples of data 
to collect) help to characterise outbreak dy-
namics, identify potential risk factors and

supports comparability across regions and 
agencies. The case definition may be revised 
as further information becomes available. 

guide disease control measures. Structured 
analysis reduces uncertainty and supports 
transparent decision-making. 

Risk communication

•	 Circulate the agreed working case defi-
nition, including its parameters, report-
ing thresholds and key uncertainties, to 
responders, authorities and partners in-
volved in the investigation.

•	 Provide clear instructions on the criteria for 
sample collection, where relevant.

Stakeholder engagement

•	 Consult laboratory experts to align the clin-
ical and diagnostic criteria.

•	 Engage field workers (e.g. biologists, rangers, 
responders) to ensure that the case defini-
tion is practical.

•	 Coordinate with public health and agricul-
tural authorities where there is a zoonotic 
or spillover risk.

•	 Inform wildlife rehabilitators and veterinar-
ians of updates to the case definition.

•	 Establish a feedback mechanism through 
which the case definition can be refined as 
new data emerge.
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•	 Descriptive epidemiology: Describe the 
frequency and distribution of disease to 
identify patterns, potential initial risk fac-
tors and areas requiring further investiga-
tion or research. This helps to answer who, 
what, where and when. Examples include 
constructing epidemic curves, mapping 
spatial clusters, stratifying data by species 
or age group, and identifying common ex-
posures.  

•	 Hypothesis generation: Use the potential 
risk factors identified through descriptive 
epidemiology to guide further investiga-
tion. Combine laboratory results with infor-
mation on known pathology and incubation 
period of the agent; known disease reser-
voirs; potential disease reservoirs where a 

definitive source has not been identified; 
possible sources of infection and transmis-
sion routes; the clinical picture or typical 
presentation of the disease; ecological 
context; environmental conditions; and 
host behaviour. Use this information to de-
velop a plausible and scientifically sound 
hypothesis to determine ‘what could ex-
plain this pattern?’ 

•	 Analytic epidemiology: Conduct in-depth 
studies to test the hypothesis. Analytic ep-
idemiology is particularly useful when the 
source of an event is unclear, including in 
wildlife and zoonotic disease outbreaks. 
Examples include cross-sectional, case–
control and cohort studies. This stage helps 
to explain why the outbreak occurred. 

Examples of actions 

Risk communication

•	 Provide regular situational updates and 
ensure consistent messaging across 
agencies.

•	 Ensure that pre-authorised personnel 
communicate emerging trends and clarify 

data limitations and surveillance gaps.

•	 Provide operational guidance if epidemio-
logical patterns change.

Stakeholder engagement

•	 Coordinate data sharing among the wild-
life authorities, diagnostic laboratories and 
other relevant partners.

•	 Engage epidemiologists to analyse the 
data.

•	 Engage field teams to validate the accuracy 
of the data and provide contextual informa-
tion, where required.

•	 Brief the relevant authorities on emerging 
hotspots and patterns of spread.

•	 Share findings with key partners to guide 
investigation, response and recovery ac-
tivities.

6. Conduct a rapid risk assessment

A rapid risk assessment estimates the risks 
posed to wildlife populations, livestock, 
public health and ecosystems [21]. Using 
an all-hazards approach, it supports pro-

portionate, evidence-based response and 
control measures aimed at eliminating the 
risks or reducing them to acceptable levels. 
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•	 Use available data to assess the likelihood 
and consequences of identified hazards for 
the relevant populations or ecosystems. 
The risk assessment may be qualitative, 
semi-quantitative or quantitative.

•	 Assess the risks associated with the pro-
posed response actions.

•	 Conduct the assessment rapidly so that it 
can inform risk management and control 
measures during the initial investigation 
(e.g. movement restrictions, biosecurity 
measures).

•	 Draw on previous risk analyses undertaken 
as part of preparedness activities before 
an outbreak.

•	 Take uncertainty into account when esti-
mating and communicating risk levels. 

Examples of actions 

Risk communication

•	 Clearly explain the pathogen (if known), 
its transmission pathways, the level of risk 
and associated uncertainties to inform 
risk management.

•	 Communicate protective measures for 
field staff and responders.

•	 Tailor messaging for hunters, landholders, 
wildlife carers and rehabilitation centres.

•	 Provide media briefings to help prevent 
misinformation and speculation.

Stakeholder engagement

•	 Hold multi-agency coordination meetings 
(e.g. involving wildlife, environmental, live-
stock, public health sectors).

•	 Engage Indigenous communities where 
traditional lands or culturally significant 
species are affected.

•	 Collaborate with NGOs involved in conser-
vation or wildlife rescue.

•	 Brief tourism operators, other affected 
communities and the relevant legislative 
authorities if closures or restrictions are 
required.
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7. Implement immediate or preliminary control measures

Early control measures can reduce transmis-
sion, mitigate ecological impacts and protect 
human and animal health [9]. 

Measures must be proportionate to the as-
sessed risk and feasible in wildlife contexts.

•	 Work with relevant wildlife authorities and 
stakeholders involved in wildlife manage-
ment to implement appropriate and prac-
tical measures to mitigate disease spread. 
These may include:

	− carcass disposal and site biosecurity in 
affected and unaffected areas or spe-
cies;

	− temporary area closures or movement 
restrictions;

	− targeted interventions, such as vaccina-
tion or medical treatment, where appli-
cable;

	− vector control measures; and

	− environmental management measures.

•	 Where appropriate, exercise the necessary 
legislative powers relating to investigation, 
quarantine, isolation, movement controls, 
biosecurity or the killing of animals for dis-
ease management purposes. 

•	 Maintain field response kits containing the 
equipment required to support field control 
measures and ensure that they are ready 
for deployment. Establish contingency 
plans for unexpected events. 

Examples of actions 

Risk communication

•	 Provide clear guidance on movement re-
strictions, biosecurity practices and site 
closures.

•	 Provide practical instructions on safe car-
cass disposal and environmental decon-
tamination.

•	 Explain why the control measures are neces-
sary and proportionate to the assessed 
risk.

•	 Address potential concerns about control 
measures such as culling, vaccination, 
wildlife handling and wildlife movement.

Stakeholder engagement

•	 Consult affected landowners before imple-
menting access restrictions.

•	 Engage hunting associations and relevant 
outdoor recreation associations regarding 
the temporary suspension of activities.

•	 Coordinate with animal welfare organisa-
tions if wildlife interventions are required.

•	 Liaise with local government regarding en-
forcement support where necessary.

•	 Consult the relevant authorities to confirm 
financial requirements and arrangements, 
including response funding and any com-
pensation arrangements.
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8. Establish disease surveillance and monitoring

Ongoing surveillance helps to evaluate the 
effectiveness of control measures, detect di-
sease spread, confirm disease-free areas and

support adaptive management [1]. Moni-
toring also strengthens the long-term resi-
lience of wildlife health systems.

•	 Enhanced passive surveillance: increase 
reporting by field workers, wildlife rehabil-
itators, hunters, landholders and members 
of the public.

•	 Active surveillance: conduct systematic 
field searches or sampling in affected and 
surrounding populations.

•	 Sentinel surveillance: monitor selected 
species or locations, such as high-risk sites 
and interfaces among wildlife, livestock 
and humans.

•	 Environmental testing: test water, soil, vec-
tors and carcass sites, where relevant.

•	 Syndromic surveillance: track defined clin-
ical patterns (e.g. neurological or haemor-
rhagic symptoms) before laboratory con-
firmation.

•	 Identify potential technical, scientific and 
funding partners to develop plans for con-
tinued disease surveillance and monitor-
ing. Determine what additional tools and 
resources will be required as the investi-
gation is scaled down and for surveillance 
over the longer term.

Examples of actions 

Risk communication

•	 Provide ongoing updates on surveillance 
findings and geographical spread of the 
event.

•	 Reinforce reporting channels and encour-
age continued community participation.

•	 Communicate decreasing or stabilising 
case numbers to maintain transparency.

•	 Clearly communicate any changes in risk 
levels.

Stakeholder engagement

•	 Collaborate with research institutions, 
zoos, government bodies and NGOs on 
sentinel monitoring.

•	 Continue engagement with community re-
porting networks.

•	 Hold feedback sessions with frontline re-
sponders.

•	 Share information with regional and inter-
national partners where relevant.

https://www.woah.org/en/what-we-do/animal-health-and-welfare/wildlife-health/#ui-id-3
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9. De-escalation, recovery and evaluation

This step supports a structured transition 
from active outbreak investigation and res-
ponse to recovery or routine management, 
accompanied by accurate communication

of findings. Evaluation identifies lessons 
learned, strengthens preparedness and im-
proves the management of future outbreaks.

•	 Develop and communicate a clear exit 
strategy. Define criteria for de-escalation 
(e.g. no new cases detected for two incuba-
tion periods, surveillance thresholds met, 
risks assessed as low), and outline plans for 
the transition to routine surveillance.

•	 Review the outbreak investigation activ-
ities and, where appropriate, conduct an 
after-action review (AAR) that captures 
lessons learned.

•	 Update outbreak response and contingen-
cy plans, and review and revise SOPs.

•	 Obtain stakeholder feedback and under-
take post-incident reporting.

Examples of actions 

Risk communication

•	 Summarise the investigation findings and 
communicate the lessons learned trans-
parently.

•	 	Announce the lifting of restrictions or re-
opening of affected areas.

•	 Acknowledge any remaining uncertainty 
and explain ongoing monitoring activities.

•	 Communicate transparently about ecolog-
ical or conservation impacts.

Stakeholder engagement

•	 Conduct after-action review workshops 
with partner agencies.

•	 Hold stakeholder feedback sessions to im-
prove preparedness.

•	 Engage conservation bodies in population 
recovery planning.

•	 Report outcomes to national authorities 
and WOAH, where applicable.

© Training Program and Curriculum on Sample Collection for Avian Influenza and Environmental Surveillance, led by 
Mahidol University

https://www.woah.org/en/what-we-do/animal-health-and-welfare/wildlife-health/#ui-id-3
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 6. Translating these guidelines into a local protocol
A protocol developed from these guidelines 
is most useful when it has clear ownership, is 
kept up to date and can be readily used in the

field. When adapting this document to de-
velop a specific protocol, authorities are en-
couraged to consider whether the protocol is:

Practical and field-ready: written for those who will use it during an incident, 
with clear actions, roles and decision points rather than extensive background 
information.

Appropriately scoped: specific to the jurisdiction, hazards, species and reporting 
pathways covered, rather than attempting to address every possible situation.

Concise: short enough to be read and applied under operational pressure, with 
supporting details provided in annexes or references.

Translatable and accessible: capable of being translated into the relevant languages 
and made available in suitable formats where multiple communities, agencies or 
partners are involved.

Clearly governed: assigned to a named owner and subject to a defined review cycle 
and version-controlled process, enabling users to confirm that they are working 
from the current version.

Appropriately available: distributed to those who need it, with any restrictions on 
access (e.g. for sensitive or security-relevant content) made explicit.

Connected to preparedness: developed in advance, tested through simulation or 
desktop exercises and refined through after-action reviews, rather than created from 
scratch during an incident.
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Annex 1. Disease triangle
The following representations of the disease 
triad were developed by WOAH WildNet 
members.

They may be used for different audiences 
of these documents or adapted for other 
purposes.

The grey area represents a group of taxa or 
distinct meta-populations that act as mainte-
nance hosts within which a pathogen is sus-
tained (A–D). A functional reservoir system 
requires viable transmission pathways to new 
hosts, represented in Figure 1A by livestock 
and humans. The system becomes more com-
plex when the pathogen is also maintained in 
the environment, for example in vectors, soil, 
contaminated water or plant material. 

Outbreak investigations should take pa-
thogen biology into account when charac-
terising epidemiology and transmission 
pathways. Reservoir systems are inherently 
dynamic and may involve bidirectional trans-
mission between host species (e.g. livestock 
and wildlife). In accordance with the One 
Health approach, integrated outbreak inves-
tigations should consider human, animal and 
environmental health. 

Figure 2A. Disease triad: focus on all-hazards and ecosystem health

Figure 1A. Disease triad: focus on production animals and public health  
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Annex 2. Further resources
This annex provides selected guidance, tools 
and information sources that may support pre-
paredness for and implementation of wildlife 
disease outbreak investigations. Resources

A comprehensive example from Australia is 
provided in the Guidelines for Management 
of an Emergency Wildlife Disease Response. 

The Australian guidelines draw on the Aus-
tralian Veterinary Emergency Response 
Plan (AUSVETPLAN) framework and provide 

Cooper et al. 2024. Disaster Management and 
the Protection of Apes 

Food and Agriculture Organization of the 
United Nations (FAO). 2021. Good Emergen-
cy Management Practice: The Essentials. 3rd. 
Edition

FAO. 2022. Manual for the Management of 
Operations during an Animal Health Emer-
gency

FAO, WOAH, World Health Organization 
(WHO). 2019. Tripartite Taking a Multisecto-
ral One Health Approach: A Tripartite Guide 
to Addressing Zoonotic Diseases in Countries 

WOAH. 2023. Training for OIE National Focal 
Points for Wildlife. 4th Cycle Workshop: Wild-
life Disease Outbreak Investigations

WOAH. 2016. Guidelines on Disaster Manage-
ment and Risk Reduction in Relation to Ani-
mal Health and Welfare and Veterinary Public 
Health

WOAH. Wildlife health global situation reports

are grouped by subject and may appear under 
more than one heading where they are rele-
vant to several aspects of an investigation.

high-level guidance on managing an emergen-
cy wildlife disease (EWD) response affecting 
Australian native animals. They are maintained 
as a living document, and Wildlife Health Aus-
tralia encourages emergency managers and 
others who may be involved in such a res-
ponse to provide comments and feedback.  

WOAH. 2019. OIE Tool for the Evaluation of 
Performance of Veterinary Services

WOAH. 2025. Mitigating Disease Transmission 
Risk at the Wildlife-Livestock Interface to Fa-
cilitate Safe Trade

WOAH, FAO. 2018. A Field Manual for Animal 
Disease Outbreak Investigation and Manage-
ment

WOAH. 2024. Guidelines for Simulation Exer-
cises

WOAH Terrestrial and Aquatic Codes and Ma-
nuals 

WOAH. 2024. General Guidelines for Surveil-
lance of Disease, Pathogens & Toxic Agents 
in Free-Ranging Wildlife

WOAH. 2024. Guidelines for Addressing Di-
sease Risks in Wildlife Trade

*WOAH E-Learning Modules: Wildlife Surveil-
lance 

*WOAH E-Learning Modules: Wildlife Trade

WHO Outbreak toolkit

Examples of national-level standard operating procedures

General guidance and training materials 

*Only accessible with log-in credentials.

https://wildlifehealthaustralia.com.au/Portals/0/ResourceCentre/BiosecurityMgmt/Emergency_Wildlife_Disease_Response.pdf
https://wildlifehealthaustralia.com.au/Portals/0/ResourceCentre/BiosecurityMgmt/Emergency_Wildlife_Disease_Response.pdf
https://www.stateoftheapes.com/volume-5-disease-health-and-ape-conservation/chapter-6-disaster-management-and-the-protection-of-apes/
https://www.stateoftheapes.com/volume-5-disease-health-and-ape-conservation/chapter-6-disaster-management-and-the-protection-of-apes/
https://openknowledge.fao.org/items/51d6cda8-e3ba-4ccf-a83e-c2d151cf59ed
https://openknowledge.fao.org/items/51d6cda8-e3ba-4ccf-a83e-c2d151cf59ed
https://openknowledge.fao.org/items/51d6cda8-e3ba-4ccf-a83e-c2d151cf59ed
https://openknowledge.fao.org/items/4c1a893d-ed51-44fb-a7ae-15ebc07678bd
https://openknowledge.fao.org/items/4c1a893d-ed51-44fb-a7ae-15ebc07678bd
https://openknowledge.fao.org/items/4c1a893d-ed51-44fb-a7ae-15ebc07678bd
https://iris.who.int/bitstream/handle/10665/325620/9789241514934-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/325620/9789241514934-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/325620/9789241514934-eng.pdf?sequence=1
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https://www.woah.org/app/uploads/2021/03/disastermanagement-ang.pdf
https://www.woah.org/app/uploads/2021/03/disastermanagement-ang.pdf
https://www.woah.org/app/uploads/2021/03/disastermanagement-ang.pdf
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https://www.woah.org/en/what-we-do/animal-health-and-welfare/wildlife-health/#ui-id-3
https://www.woah.org/fileadmin/Home/eng/Support_to_OIE_Members/docs/pdf/2019_PVS_Tool_FINAL.pdf
https://www.woah.org/fileadmin/Home/eng/Support_to_OIE_Members/docs/pdf/2019_PVS_Tool_FINAL.pdf
https://www.woah.org/app/uploads/2025/12/2025-guidelines-wildlife-livestock-interface-en.pdf
https://www.woah.org/app/uploads/2025/12/2025-guidelines-wildlife-livestock-interface-en.pdf
https://www.woah.org/app/uploads/2025/12/2025-guidelines-wildlife-livestock-interface-en.pdf
https://rr-asia.woah.org/app/uploads/2020/02/manual_outbreak-investigation.pdf
https://rr-asia.woah.org/app/uploads/2020/02/manual_outbreak-investigation.pdf
https://rr-asia.woah.org/app/uploads/2020/02/manual_outbreak-investigation.pdf
https://www.woah.org/fileadmin/Home/MM/DD_OIE_Guidelines_for_Simulation_Exercises.pdf
https://www.woah.org/fileadmin/Home/MM/DD_OIE_Guidelines_for_Simulation_Exercises.pdf
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/
https://www.woah.org/app/uploads/2024/09/2024-final-guidelines-disease-pathogen-toxin-surv-wildlife-v27.06.pdf
https://www.woah.org/app/uploads/2024/09/2024-final-guidelines-disease-pathogen-toxin-surv-wildlife-v27.06.pdf
https://www.woah.org/app/uploads/2024/09/2024-final-guidelines-disease-pathogen-toxin-surv-wildlife-v27.06.pdf
https://www.woah.org/app/uploads/2024/05/wildlife-trade-guidelines.pdf
https://www.woah.org/app/uploads/2024/05/wildlife-trade-guidelines.pdf
https://training.woah.org/course/index.php?categoryid=77
https://training.woah.org/course/index.php?categoryid=77
https://training.woah.org/course/index.php?categoryid=77
https://www.who.int/emergencies/outbreak-toolkit/standardized-data-collection-tools/investigating-outbreak-of-unknown-disease
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WOAH (2024). General Guidelines for Surveil-
lance of Disease, Pathogens & Toxic Agents in 
Free-Ranging Wildlife

Cornell Wildlife Health Lab. College of Veteri-
nary Medicine, Cornell University

WOAH Wildlife Health Strategy 2026-2030

WOAH Wildlife Health Information portal

WOAH Animal Disease Portal

World Animal Health Information System 	
(WAHIS)

FAO, United Nations Environment Programme 
(UNEP), WHO, WOAH. 2023. A guide to imple-
menting the One Health Joint Plan of Action at 
national level 

WOAH, New Zealand Foreign Affairs and Trade. 
2021. Stakeholder Engagement Analysis

IUCN, WOAH. 2014. Manual of Procedures for 
Wildlife Disease Risk Analysis

IUCN, WOAH. 2014. Manual of Procedures for 
Wildlife Disease Risk Analysis

Centers for Disease Control and Prevention 
(CDC). 2024. Crisis and Emergency Risk Com-
munication Manual. 

WOAH. 2020. Manual on Sample Collection and 
Transport

WHO. 2024. Mobile app: Risk Assessment Tool 
for Biosafety and Laboratory Biosecurity

WOAH. Terrestrial Manual, Chapter 1.1.2. Col-
lection, submission and storage of diagnostic 
specimens 

WOAH.Terrestrial Manual, Chapter 1.1.3. Trans-
port of biological materials

National Wildlife Health Center. U.S. Geologi-
cal Survey

WildEpi: Wildlife Health information sharing 
system (WildEpi)

WOAH (2024). General Guidelines for Surveil-
lance of Disease, Pathogens & Toxic Agents in 
Free-Ranging Wildlife

WOAH Terrestrial Animal Health Code Chap-
ter 3.5.

WOAH. 2024. General Guidelines for Surveil-
lance of Disease, Pathogens & Toxic Agents 
in Free-Ranging Wildlife

WOAH. 2024. Countering Disinformation and 
Misinformation in Animal Health Emergencies. 

WOAH. 2024. Wildlife Health Communication: 
10 Do and Don’t. 

WOAH. Terrestrial Manual, Chapter 2.2.7. Prin-
ciples and methods for the validation of dia-
gnostic tests for infectious diseases applicable 
to wildlife

Convention on International Trade in Endange-
red Species of Wild Fauna and Flora. (CITES). 
www.cites.org/eng

International Air Transport Association (IATA). 
Infectious Substances Shipping Regulations 

Wildlife surveillance

WOAH guidance, reporting systems and legal and policy frameworks

Stakeholder engagement and analysis

Risk communication

Laboratory sample collection, submission, storage and transport
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