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Influenza 
A virus

Waterfowl and 
shorebirds are the 
primary natural host 
reservoirs

Highly 
infectiousSignificant threat to 

poultry, wild and 
captive birds

Surface 
proteins 16 HA (H1-H16) and 

9 NA (N1-N9) in birds

Pathotypes

Low Pathogenicity (LPAI) High Pathogenicity (HPAI)

Risk to Human Health
and other mammals
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High pathogenicity avian 
influenza (HPAI) 2.3.4.4b

What’s different?



Loss of seasonality 

Oct 2016 Nov 2023

https://www.ecdc.europa.eu/sites/default/files/documents/AI-Report-XXVII.pdf



Densely aggregated species like seabirds

Credit: M. Uhart



Expanded type and number of species affected

Klaassen M, Wille M. The plight and role of wild birds in the current bird flu panzootic. Nat Ecol Evol. 2023 Oct;7(10):1541-1542. doi: 10.1038/s41559-023-02182-x. 

>500 wild bird species from 25 orders



Scale of the mortality
. 
Sandwich Terns
>17% of European population (20,500 ind) 
~ 100% mortality of chicks

Knief U, et al.. Bird Conservation International. 2024;34:e6. doi:10.1017/S0959270923000400 

Scotland

Camphuysen, C.J. & Gear, S.C. (2022 NIOZ Report 2022-02, NIOZ Royal Netherlands 
Institute for Sea Research: Texel. 66 pp. https://doi.org/10.25850/nioz/7b.b.gd

Skuas 60-70% decrease

Gannets 22% decrease  



62,000 (36% ) Peruvian pelicans





Catastrophic impacts in 
South America

670,000 birds (65 species)

50,000 mammals (15 species)

36% pop

17% pop

9% pop



Global spread

Dewar et al. 2024



Recent spread to Antarctica

Kuiken & Vanstreels et al. 2024

Credit: M. Uhart

Credit: M. Uhart

Base Primavera, Argentina
Cierva Cove 



High potential conservation impact  

6 pinniped sp.                    37 seabird sp. 

Credit: M. Uhart



Influenza virus’ superpower to transform 

direct

reassort

adapt

J Clin Invest. 2011;121(1):6-13. https://doi.org/10.1172/JCI44947

H1N1 pandemic influenza

http://www.jci.org/121/1
https://doi.org/10.1172/JCI44947


Modified from https://www.ecdc.europa.eu/sites/default/files/documents/Avian-influenza-overview-March-April-2023_0.pdf

Spillover to mammals

exclusively marine 
mammals



https://www.nytimes.com/2023/04/14/science/bird-flu-humans.html

Human case Chile – March 2023 attributed to environmental exposure

World Health Organization (21 April 2023). Disease Outbreak News; Avian Influenza A (H5N1) - Chile. Available at https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON461

https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON461


Avian Influenza: Guidance for 
site managers
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1. Contingency planning

• Develop and test during 
peacetime

• 2 types of plan
• risk mitigation plan 

(proactive)
• emergency response plan 

(reactive) 

https://www.fao.org/3/cb3833en/cb3833en.pdf



1. Contingency planning

Proactive - risk mitigation plan
Reactive -  emergency response  plan

• Pre-determined processes and structures
• Cross-sectoral working and 

communication
• Clarify roles and responsibilities
• Prescriptive set of actions per stakeholder
• Practice in tabletop and/or simulation 

exercises. 



2. Integration of 
disease planning into 

site management plans

Government of S. Georgia (Is. Georgias del Sur)



3. Assessing risks of introduction of infection 

https://scar.org/library/science-4/life-sciences/antarctic-wildlife-health-network-awhn/5973-risk-assessment-avian-influenza/file/



4. Assessing risks to populations and their 
vulnerability to negative impacts

https://scar.org/library/science-4/life-sciences/antarctic-wildlife-health-network-
awhn/5973-risk-assessment-avian-influenza/file/

https://www.wwt.org.uk/uploads/documents/RWDM_3_Practices.pdf



4. Assessing risks to populations and their 
vulnerability to negative impacts

https://scar.org/library/science-4/life-sciences/antarctic-wildlife-health-network-awhn/5973-risk-assessment-avian-influenza/file/



5. Biosecurity in natural settings



6. Early detection of infection



7. Surveillance and data gathering in the face 
of an outbreak



8. Management of risk in wildlife
• Can´t stop. Aim to reduce 

transmission
• Do not use disinfectants in 

environment

Disinfection 
and sanitation

PPE donning and 
doffing



9. Carcass removal and disposal. Decisions on 
removal and practicalities



9. Carcass removal and disposal. Decisions on 
removal and practicalities

Credit: V. Falabella



10. Monitoring and surveillance of wild birds and 
mammals

https://www.woah.org/app/uploads/2024/03/hpai-situation-report-20240319.pdf

Gilbertson & Subbarao; 2023. https://doi.org/10.1084/jem.20230447

https://doi.org/10.1084/jem.20230447


One Health influenza surveillance 

C. Duan, et al. An overview of avian influenza surveillance strategies and modes, Science in One Health, 2023, https://doi.org/10.1016/j.soh.2023.100043.  

Other wildlife Other agriculture animals

Transparency & rapid sharing of data

https://doi.org/10.1016/j.soh.2023.100043




11. Measuring impacts of HPAI in wildlife populations

Knief U, et al.. doi:10.1017/S0959270923000400 



12. Human health considerations

https://www.cdc.gov/flu/avianflu/avian-flu-summary.htmhttps://www.woah.org/en/disease/avian-influenza/#ui-id-5



13. Public communications and awareness



Resources

https://www.wwt.org.uk/uploads/documents/Ramsar_Wetland_Disease_Manual.pdf
https://www.cms.int/en/publication/h5n1-high-pathogenicity-avian-influenza-
wild-birds-unprecedented-conservation-impacts
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