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2022-2024 H5N1 outbreaks in poultry and 
wild birds in the US

Source: CDC



2022-2024 H5N1 outbreaks in poultry in 
Canada

Source: CFIA



Poultry affected by HPAIV H5N1 from December 2021 to March 2023 
(Canadian Food Inspection Agency Government of Canada, 2023b; USDA APHIS, 2023b)
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AIV with zoonotic potential, 2022 to 2023

Highly pathogenic avian influenza H5N1 
outbreaks 



Control of HPAI in 
Canada

Source: CFIA



HPAI live and dead bird testing and 
surveillance in Canada

Source: CWHC



Digital surveillance of HPAI

Courtesy: Dr. Rozita Dara and Marzieh Soltani



Will H5N1 jump to mammals and eventually to humans?

Sea lion die-off in Peru 



H5N1 and transmission to mammals



ecdc.europa.eu/en



Influenza pandemic mortality

Gagnon et al. 2013





What types of vaccines 
and vaccine platforms 
do we need?

• Reduce virus transmission

• Generate long-lasting immunity

• Thermostable

• Rapid development and approval

• Rapid and efficient deployment

• Differentiate between vaccinated and 
infected

Swayne and Kapczynski 2017



• Emergency or preventive 
vaccines?

• Vaccinating target populations, 
species or regions

• Aim: reducing disease or 
infection or both?

• Leaky and mismatched vaccines

• Trade issues

• Can we vaccinate wild birds?

To vaccinate or not to vaccinate?



French experience with vaccines



What are we doing in 
Canada? 

Source: CFIA



Genetic resistance to Marek’s disease:
A success story!
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MDV is cell-associated and replicates 
intracellularly in lymphocytes.

MDV is preferentially 
reactivated in CD4+ T cells.

Infected CD4+ T cells transform into 
neoplastic cells and then form tumors.



Challenges ahead! 

• Could vaccination/genetic resistance lead to 
virus evolution? 

• Could HPAI viruses evade vaccines and 
genetic resistance?

• Could resistant/vaccinated animals spread 
HPAI even more efficiently?

• What tests will we use for surveillance?

• What are the international trade 
implications?

• Can vaccination and genetic resistance be 
combined as a strategy? 



Thank you
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