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Global impact of HPAI H5N1 Clade 2.3.4.4b 
outbreak

https://www.fao.org/animal-health/situation-updates/global-aiv-with-zoonotic-potential/en

Emergence of H5N1 in cattle, swine and non-
avian wildlife suggests the virus may be 

adapting to mammalian hosts



B.C. has had more poultry flocks destroyed due 
to HPAI than any other province 

https://inspection.canada.ca/en/animal-health/terrestrial-
animals/diseases/reportable/avian-influenza/latest-bird-flu-
situation/status-ongoing-avian-influenza-response



B.C. has had more poultry flocks destroyed due 
to HPAI than any other province 

https://inspection.canada.ca/en/animal-health/terrestrial-
animals/diseases/reportable/avian-influenza/latest-bird-flu-
situation/status-ongoing-avian-influenza-response https://news.gov.bc.ca/releases/2024HLTH0152-001583



Sources of wildlife surveillance for 
HPAI in BC

Adapted from a slide by Michelle Coombe, Ministry of Agriculture and Food

Environmental Surveillance Active Surveillance Passive Surveillance



Goals of HPAI genomic 
surveillance in B.C.

• To understand sources of HPAI in B.C. wild birds 
(where is it coming from in the wild?)

• To resolve transmission patterns between wild 
birds and poultry, and between poultry 
premises (how is HPAI being transmitted?)

• To determine whether genomic signals can 
inform risks to animal/human health (what is 
the risk to wild birds, commodities, mammals?)



“Wave 2”“Wave 1” “Wave 4”“Wave 3”

D1.1
*New genotype* 

First bald eagle 
with HPAI 

A(H5N1) in BC
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Context: the predominant circulating A(H5N1) clade 2.3.4.4b lineages have 
changed over time in the B.C. outbreak

Notes:
• Hemagglutinin (HA) phylogeny
• Dots correspond with B.C. detections
• Coloured dots = different genotypes
• New genotype identified in “Wave 4”

A3 still in 
circulation in 

“Wave 4”



Wave 4: New genotype detected in wild/domestic BC birds

• Majority of recent B.C. H5 detections belong to D1.1 genotype:
• Contains 4 Eurasian lineage segments (HA, M, NS, PB1), resembling A3 lineage virus previously identified B.C.
• Contains 4 reassorted segments associated with N. American LPAI lineage viruses (NA, NP, PA, PB2), not 

previously identified in B.C.
• First instance of a non-Eurasian lineage NA segment detected in B.C. outbreak
• HA segment contains HPAI motif

New B.C. genotype 
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U.S. Dairy Cattle virus 
(for context)

Table 1. H5N1 genotype classification 
identifying overall genotype and 
individual segment genotypes 
identified in B.C. outbreak, as defined 
by GenoFlu tool (USDA). (Note: B3.13 
genotype from U.S. dairy cattle added 
for context.)



Intriguingly, the HA segment in the D1.1 viruses is “under-diverged”. Why? 

D1.1
*New genotype* 

A3 viruses from last 
season (“Wave 3”)



Wild birds and poultry form distinct genetic clusters, within D1.1 lineage
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Wildlife Poultry



B.C. human case considered related to viruses circulating in B.C. wild birds from the 
Fraser Valley

B.C. Case (both samples genetically identical)
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WA State 
Case

Closest wild bird sequence to B.C. Case
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• Wild bird samples represent birds collected through passive 
surveillance (sick/found dead), requiring a bird to be:

1. Showing clinical signs of illness 
2. Identified by members of the public or a wildlife rehab center and flagged for 

testing

• This surveillance system vastly underrepresents the 
frequency/distribution of HPAI circulating among asymptomatic carriers 
such as wild waterfowl

• Caution is needed when making inferences about relationships 
between wildlife detections and spillover into poultry or humans. 

Limitations of the interpretation



What have we learned from sequencing HPAI H5N1 in 
B.C.?

• Multiple viral incursions occurred in B.C. across three consecutive “waves” of the 
outbreak (2022-2024), likely introduced by wild bird migratory flyways

• 9 genetically distinct lineages were characterized: 1 fully Eurasian virus, and 8 
reassortants containing N. American lineage gene segments 

• There were dramatic shifts in the dominant lineages over time (ecological factors? 
fitness factors?)

• Multiple modes of transmission were likely contributing to HPAI persistence in B.C.

• Linking genomic data with animal surveillance data enhances our understanding of the 
ecology and epidemiology of HPAI, informing disease mitigation and risk assessment 
strategies
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