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Alien species 

include 

pathogens



Impact mechanisms (IUCN)

1. Competition

2. Predation

3. Hybridisation

4. Disease transmission [vector/host]

5. Parasitism and pathogens
6. Poisoning/Toxicity

7. Bio-fouling

8. Grazing/Herbivory/Browsing

9. Rooting/Digging

11. Flammability
12. Interaction with other invasive species

How do alien species 
impact biodiversity?



Alien species pathways
Compared to wildlife trade, biological invasions are a more pervasive 
threat, because they entail the actual introduction and spread of species 
into the environment. 

Whether it get established or not, once in the environment an alien 
species can infect other wildlife, even if it get extinct. If it get established, 
on the other hand, may change the epidemiological dynamics



The objective was to help scientists, wildlife 
managers, and conservation practitioners to 
bridge the knowledge gaps, which affect the 
opportunities to take action, and hence inform 
policy and decision makers



10 key areas for 
research and action



The Bern convention

Convention on the Conservation of 

European Wildlife and Natural 

Habitats

• Negotiated at the Council of 
Europe 

• Signed in Bern, Switzerland, in 

1979 

• In force since 1982

• 51 Contracting Parties
• Including the European Union, 

and extending to Africa and Asia

Main objectives:

• promoting national conservation policies, 

• considering the impact of planning and 

development on the natural environment, 
• promoting education and information on 

conservation, 

• coordinating research

Obligations on IAS

Article 11, paragraph 2 requests Parties to: «strictly control the introduction of non-native species»



The Bern convention

Ways of action

• Reports, 

• Recommendations 

• Action Plans 

• Guidance 

documents



Alien pathogens and 

pathogens spread by 

invasive alien 

species

with a specific focus on 

those having an impact 

on wildlife 
Formally adoped through Recommendation No. 215 

(2022)  

Report on IAS and pathogens



• The aim is to provide Member States of the Council of Europe 

with an overview of the issues at stake in relation to alien 

pathogens and pathogens spread by IAS. 

• The main gaps in knowledge, science, policy and legislation 

(including at the EU level) which may have an impact on the 

conservation objectives set by the Bern Convention are 

highlighted. 

• This overview should set the basis for a larger discussion in the 

relevant scientific bodies of the Bern Convention, on the 

conservation actions (including research priorities) and possible 

policy and legislative recommendations that could be promoted 

Report on IAS and pathogens - Objectives



Overview on alien pathogens and pathogens spread by IAS 

IAS can act in different ways:

▪ as pathogens themselves, 

▪ as vectors of:

• Native/alien pathogens

▪ as host of:

• Native parassites acting as vectors of:

- Native/alien pathogens

• Alien parassites acting as vectors of: 

- Native/alien pathogens

▪ as facilitators of hosts and/or vectors of 

pathogens

May alter the epidemiology of local pathogens, e.g. by 

introducing changes in the vector-host-parasite relationship

Studies confirmed that alien pathogens affecting wildlife 

have received little attention, despite the magnitude of their 

impact



• The Bern Convention

• The Convention on Biological Diversity

• The World Health Organization

• The World Trade Organization Agreement on the Application of 

Sanitary and Phytosanitary Measures

• The World Organization for Animal Health

• The International Plant Protection Convention

• The European and Mediterranean Plant Protection Organization

• The EU Regulation No. 1143/2014 on Invasive Alien Species

• The EU Animal Health Law

• Animal health conditions of aquaculture animals and products

• The EU Plant Health Law

• One Health

Policy and legislation framework



Case study - Batrachochytrium salamandrivorans

2013 - Batrachochytrium salamandrivorans identified and described (Martel, Blooi, Bossuyt and Pasmans, 2013) 

2015 - Recommendation No. 176 (2015) on the prevention and control of the  Batrachochytrium salamandrivorans chytrid 

fungus 

2017 - Batrachochytrium salamandrivorans listed in OIE Aquatic Animal Health Code

2017 - EU project aimed at “Mitigating a new infectious disease in salamanders to counteract the loss of European 

biodiversity” (900,000 euro)

2018 - Commission Implementing Decision (EU) 2018/320 

of 28 February 2018 on certain animal health protection 

measures for intra-Union trade in salamanders and the 

introduction into the Union of such animals in relation to 

the fungus Batrachochytrium salamandrivorans

Animal Health Law (Regulation 2016/429) since April 21, 

2021



Recommendation No. 215 (2022) 

1. Identify all concerned actors…

2. Improve knowledge on alien 

pathogens and pathogens 

spread by IAS…

3. Analyse existing measures, 

policy and legislation…

4. Prioritise the management of 

introduction pathways.

5. Increase awareness…  



Recommendation No. 215 (2022) – Follow up 

1. Identify all concerned actors, including but not limited to experts 
on invasive alien species and emerging infectious diseases and 
authorities competent for dealing specifically with wildlife pathogens 
and relevant pathways.

Creation of a horizontal working group on wildlife pathogens under 
the umbrella of the Bern Convention 

Collaboration between 
- Group of Experts on invasive alien species
- Group of Experts on the Conservation of Amphibians and Reptiles 



3. Analyse existing measures, policy and legislation to assess gaps, 
constraints and barriers which prevent effective management of 
alien pathogens and pathogens spread by IAS affecting wildlife.

∙ Analysis of the current policy and legislation relevant to all Bern 
Convention parties

∙ Analysis of current gaps which prevent an effective management 
of the problem  

Recommendation No. 215 (2022) – Follow up 

Circulation of questionnaires to Contracting Parties to assess needs 
and expectancies for future activity on wildlife pathogens in relation 
alien species



Requested by Parties in COP Decision 15/27 

Developed with the generous support from the Japan 
Biodiversity Fund

CBD study on IAS and 
pathogens



The study covers the following aspects:

(i) the linkages between IAS and pathogenic agents

(i) gaps in knowledge, monitoring, and management of
emerging infectious diseases affecting biodiversity and
human health that relate to or are facilitated by IAS,
and

(i) proposed measures for mitigating and minimizing the
negative effects of pathogenic agents on biodiversity
and human health and preventing the further
introduction and spread of relevant IAS

(i) identification of relevant tools and resources that
could be of use to stakeholders.

CBD study on IAS and pathogens



IAS acting as pathogens

IAS acting as reservoirs 

IAS acting as vectors

IAS acting as hosts 

IAS acting as facilitators

The study covers the following aspects:

(i) the linkages between IAS and pathogenic agents

(i) gaps in knowledge, monitoring, and management of
emerging infectious diseases affecting biodiversity and
human health that relate to or are facilitated by IAS,
and

(i) proposed measures for mitigating and minimizing the
negative effects of pathogenic agents on biodiversity
and human health and preventing the further
introduction and spread of relevant IAS

(i) identification of relevant tools and resources that
could be of use to stakeholders.

CBD study on IAS and pathogens



The introduction of alien species represents a potential driver of change in 

pathogen ecology and distribution 

Work in recent years have highlighted the role of IAS in the introduction and 

spread of pathogens and diseases …but: 

• Little is known about the epidemiology of alien pathogens (including 

microbes and parasites) in association with vectors and wildlife hosts, 

therefore assessing the risk of entry, establishment and spread of IAS 

related pathogens is very difficult 

• Given the paucity of data on the links among IAS-related pathogens, their 
relevant vectors and hosts causing zoonotic diseases, the magnitude of 

risks and impacts arising from invasive pathogens on human health are 

difficult to discern 



Role of IAS in zoonotic events

• Number of zoonotic events increases with richness of alien hosts 

(mammals/birds)

• IAS facilitate introduction of NEW EIDs and may amplify impacts from 

existing zoonotic pathogens

• Role of IAS in disease transmission  (incl. zoonotic) may exceed that 

of native wildlife

• IAS may alter the current epidemiological dynamics (which may have 

unpredictable impacts)

• There are quite a few good reasons why the role of IAS in the 

spread of zoonotic pathogens should rise concern (see Hulme 

2014) 



Overlap and parallels in fields of IAS and EIDs
• The overlaps and parallels in the fields of IAS and EIDs concern both the invasion process and the 

management response

• They are similar phenomenon, which may have implications for the analysis of knowledge and 
management gaps, as well as for the identification of appropriate response measures and possible policy 
follow up. 

• Risk of new EIDs due to biological invasions need to be addressed by collaboration across both fields

• It highlights the need to take One Health approach – integrating human, animal and wildlife sectors

• The increasing capacity to respond to IAS will consistently and mutually benefit the health of both 
biodiversity and people, both technically and financially.



Knowledge gaps and priority research areas

• Need ecological studies of interactions between native and alien 
hosts, people, and pathogens

• Need baseline data on IAS related pathogens, distribution, 
pathways, and impacts – often missed in IAS databases and 
human/animal health databases

• Need predictive approaches to support pathogen-host specificity 
and ecological and evolutionary adaptation in the invaded range

• Need interdisciplinary research and expertise to help 
identify and manage risks from IAS related pathogens



Management and monitoring 
gaps

• IAS related pathogens are often overlooked in management of IAS

• Role of IAS often is not considered when assessing and addressing risks 
from EIDs

• Both ‘sectors’ use common approaches – there is a need for collaboration 
to develop agreed set of management actions across ‘invasion stages’

• There is a need to monitoring and surveillance tools, and risk analysis that 
cover EIDs and IAS – to address IAS related pathogens

• Invest in prevention - One Health frameworks should include IAS related 
pathogens (e.g. within ‘One Biosecurity’) – as this would ensure mutual 
benefit to human health, animal and plant health, and biodiversity



Response measures
• Build global interdisciplinary capacity, expertise, and coordination for IAS-related 

pathogens, and include pathogens in relevant IAS datasets, IAS risk analysis.

• Implement global long-term monitoring and surveillance of IAS acting as hosts 
and vectors, to facilitate detection and evaluation of threats.

• Implement global long-term health surveillance, including pathogen screening, of 
populations of IAS acting as hosts/vectors/reservoirs to inform pathway 
management.

• Increase awareness among policy and decision makers, wildlife managers, 
scientists, and citizens that IAS can present threats associated with pathogens to 
both native wildlife and humans.

• Improve representation of biological invasions within One Health initiatives, 
legislation, policy, and management frameworks, for how concerns IAS acting as 
pathogens, or IAS acting as hosts/vectors/reservoirs affecting wildlife health and 
human health.



The assumed similarities between IAS and EIDs can be of help in
supporting the identification of tools and resources that can be of
use for managing the threat of IAS-related pathogens affecting
wildlife health and human health.

Approaches for management of both IAS and EIDs are similar in
both fields, with the following elements being key to address this
threat:

∙ Databases
∙ Predictive models

∙ Risk analysis

∙ Management options

∙ Ecosystem restoration

Tools and resources



Short-term actions
• Organise interdisciplinary conferences or workshops on interconnections between 

biological invasions and EIDs and their impacts on human health and wildlife

• Promote the development of dedicated network of experts on wildlife health, 
human health, and biological invasions

• Ensure that guidance on surveillance and monitoring to consider IAS related 
pathogens – for IAS and EIDs

• Plan awareness raising campaign – e.g. identification and circulation of a list of IAS 
which represent a threat to wildlife health and human health – “100 of the worst….”

• Develop tools to support prioritisation of IAS based on risk of pathogen transmission

• Support the mobilisation of data (accessible via platform) on IAS related pathogens 
– interoperable with existing IAS and other databases



Report published by the Scientific Advice Mechanism to the European 
Commission:  

• It provides recommendations to support the successful 
implementation of EU policies deriving from a One Health approach. 

• It focuses on the forms of management and governance that are best 
suited for encouraging collaboration across the different sectors that 
make up One Health whilst minimising any unintended consequences 
that might result from such new in approach. 

• It recognises that all too often, policy areas like agriculture, 
biodiversity and crisis management are treated in isolation, rather 
than in recognition of their place as part of a larger, interconnected 
ecosystem. 

One Health governance in the EU



The pivotal importance of the 
multifaceted biodiversity-related 
disciplines and their contribution 
to the One Health approach is not 
always as obvious as it may seem, 
and still needs to be properly 
emphasised in some scientific and 
policy arena

One Health governance in the EU



Urgent need for multisectoral and 
transdisciplinary collaboration across the 
domains of human, wildlife and 
ecosystem health  

Beyond IAS: viewing biological invasions through a 

One Health lens



• Both changes in human-wildlife interactions 
and ecosystem change are proven to 
influence human exposure to existing and 
emerging pathogens. 

• By reinforcing nature protection and habitat 
restoration initiatives, it is therefore possible 
to mitigate the risk of zoonosis, with a clear 
benefit for human health, as well as for 
biodiversity and ecosystem health.

Beyond IAS: viewing biological invasions through a 

One Health lens



"Given the limited funds for 
infectious disease management, 
these results suggest that 
controlling or mitigating 
biodiversity loss, introduced species 
and climate change might be 
particularly important for infectious 
disease control."



Conclusions • Biological invasions need to be fully incorporated into the One 
Health concept

• Once IAS are fully recognised as a key component of the One 
Health concept, there are synergies between the management of 
biological invasions and of EIDs that may be actively promoted, 
e.g. biosecurity, or eradicating IAS will remove important 
hosts/vectors of pathogens resulting in one health benefits

• Promote synergies between existing organisations – WOAH and 
IPPC (remit for pathogens to wild animals and plants) and CBD

The need to adopt a One Health approach to address IAS, integrating 
different policies into a consistent framework, was duly recognised 
at CBD COP16



Experts in both biological invasions and epidemiology 

need to recognize the connection between invasive alien 

species (IAS) and emerging infectious diseases (EIDs). 

Biological invasion experts should be aware of key 

epidemiological concepts and screen IAS for pathogens

Epidemiologists should understand how IAS affect 

ecosystems and how managing them can help prevent 
the spread of diseases and zoonoses.  

Conclusions Next Steps: Developing a global, cross-disciplinary network 
and addressing policy gaps are crucial steps to effectively 
manage IAS-related disease threats and ensure coordinated 
action at the global scale.

Invasive alien species are:
part of the problem 
part of the solution



Thank you for your attention!

Your are welcome to contact me here

scalera.riccardo@gmail.com

mailto:scalera.riccardo@gmail.com
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