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Context 
 

• Avian influenza A(H5Nx) viruses have 
been reported globally, leading to large 
outbreaks in poultry and wild birds, and 
sporadic detections among mammals. 

• Recent H5 viruses (clades 2.3.4.4b and 
2.3.2.1c) have emerged or re-emerged, 
causing concern about the potential 
transmission and spectrum of the burden 
of disease in humans.  

• More recently, a multi-state outbreak of 
avian influenza A(H5N1) in dairy cows was 
reported on 25 March 2024 in the U.S., 
which has been noted as being reflective of 
the continued spread of clade 2.3.4.4b 
viruses that entered the U.S. in late 2021.(1; 
2) 

• As of 17 May 2024, the U.S. Centers for 
Disease Control and Prevention (CDC) has 
confirmed one human A(H5N1) infection, 
and while there is uncertainty about 
whether the infection was due to exposure 
to dairy cattle in Texas (with presumed 
infection or contaminated environment), 
this is likely the first instance of mammal-
to-human transmission.(1-5)  

• This living evidence profile (LEP) was 
originally requested to identify the state of 
evidence and knowledge gaps from existing 
evidence syntheses related to the 
emergence, transmission, and spectrum of 
the burden of disease in humans of avian 
influenza as a first step to informing 
prevention and mitigation interventions. 

• A subsequent update (LEP 7.2) was focused on identifying any existing evidence syntheses published since the 
initial searches conducted on 18 December 2023, as well as single studies that we could identify about 
transmission involving cattle or other ruminants and transmission risk to livestock workers, given the recent 
outbreak in the U.S. 

• This LEP update (7.3) includes an update to the searches for evidence documents using the same scope as the 
last version (as outlined in the previous point), and the addition of a new jurisdictional scan to provide more 
detailed insights from other countries and Canadian provinces and territories about the emergence, transmission, 
and spectrum of the burden of avian influenza A(H5Nx) subtypes. 
 
 
 
 

Examining what is known about the 
emergence, transmission, and spectrum of 
the burden of disease of avian influenza 
A(H5Nx) subtypes   

17 May 2024 

[MHF product code: LEP 7.3] 
*Note that this product was previously labeled as LEP 8, but has since been changed 
to LEP 7 to accompany a complementary LEP (now with the product code LEP 8) 
about public health strategies that can be used to prevent, reduce, and/or mitigate 
avian influenza spillover to humans. 

 

Living Evidence Profile 

 

+ Global evidence drawn upon 

* Additional notable features 

- Forms of domestic evidence used (    = Canadian)  

Evidence syntheses selected based on 
relevance, quality, and recency of search 

Prepared in three business days using an ‘all hands on deck’ 
approach 

Evaluation 

- Other types of information used 

Jurisdictional 
scan 

12 countries (AU, BR, CB, CI, CH, 
EC, FR, NZ, SP, UK, US, VM), in 
addition to international 
organizations and Canadian 
provinces and territories 
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Question 
 

• What is known about the 
emergence, transmission (including 
spillover potential), and spectrum of 
the burden of disease in humans of 
avian influenza A(H5Nx) subtypes 
currently circulating and emerging 
in existing evidence documents and 
from experiences in other 
jurisdictions? 

 

High-level summary of new 
key findings 
 

• We identified five new evidence 
documents (all pre-print single 
studies) since the last update of this 
LEP. 
o Building on the last two updates, 

we’ve included a total of 33 
evidence documents. 

• The single studies (pre-print) 
provided emerging insights on what 
is known about A(H5Nx) in 
relation to humans, dairy cattle, and 
skuas. 

• We conducted a jurisdictional scan 
of select countries (Australia, Brazil, 
Cambodia, Chile, China, Ecuador, 
France, New Zealand, Spain, 
United Kingdom, United States, 
and Vietnam), international 
organizations (World Health 
Organization (WHO), Pan 
American Health Organization 
(PAHO), World Organisation for 
Animal Health (WOAH), European 
Centre for Disease Prevention and 
Control (ECDC), and Food and 
Agriculture Organization (FAO)), 
and Canadian provinces and 
territories to identify any relevant 
publicly available information and 
experiences with A(H5Nx). 

• The WHO, FAO, and WOAH 
indicated that 2.3.4.4b is 
diversifying genetically and 
spreading geographically, resulting 

At the beginning of each living evidence profile and throughout its 
development, we engage a subject matter expert, who helps us to scope 
the question and ensures relevant context is taken into account in the 
summary of the evidence. 

We updated our original searches conducted on 18 December 2023 and 
1 May 2024. For LEP 7.3, we conducted the search on 13 May 2024 for 
any new evidence since our last update. We searched for evidence 
addressing the question by screening ACCESSSS, Health Systems 
Evidence, Health Evidence, and PubMed for full evidence syntheses (or 
synthesis-derived products such as overviews of evidence syntheses) 
and protocols for evidence syntheses. We also conducted a search for 
single studies in PubMed and the U.S. Department of Agriculture 
National Agricultural Library relevant only to dairy cattle, other non-
human mammals (including ruminants), transmission associated with 
dairy products, and risk to livestock (and not a more comprehensive 
search for all single studies about avian influenza). The searches were 
not limited by publication date except in PubMed, which was limited to 
literature published from the last five years (2019 onwards). In addition, 
we re-ran searches for pre-prints in medRxiv and bioRxiv from 1 
January 2024 to 13 May 2024. The search strategies used are included in 
Appendix 1.  

We hand searched government and stakeholder websites of other select 
countries (Australia, Brazil, Cambodia, Chile, China, Ecuador, France, 
New Zealand, Spain, United Kingdom, United States, and Vietnam), 
international organizations (World Health Organization, Pan American 
Health Organization, World Organisation for Animal Health, European 
Centre for Disease Prevention and Control, and Food and Agriculture 
Organization), and Canadian provinces and territories to identify any 
publicly available information published since 1 February 2024. A list of 
sources are included in Appendix 8. 

In contrast to synthesis methods that provide an in-depth 
understanding of the evidence, this profile focuses on providing an 
overview and key insights from relevant documents. Note that the 
timing, frequency, and scope of future updates of this LEP will be 
determined in collaboration with the requestor. 

A separate appendix document includes: 
1) methodological details (Appendix 1) 
2) details about evidence documents and jurisdiction scans (Appendix 

2–7) 
3) key list of sources for jurisdictions (Appendix 8) 
4) documents excluded at final stage of review (Appendix 9). 
 
This update to the living evidence profile was prepared in the equivalent 
of three days of a ‘full court press’ by all involved staff. 

Box 1: Approach and supporting materials 
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in circulation in wild and migratory birds and poultry, wild carnivorous and scavenging mammals, domestic cats 
and dogs, and aquatic mammals. 

• We also found that there are confirmed human cases in Cambodia (clade 2.3.2.1c of H5N1), China (A(H5N6)), 
the U.S. (clade 2.3.4.4b of A(H5N1)), and Vietnam (A(H5N1)) in 2024.  

• These cases were reported to have had close contact with cattle in the U.S., wild birds (during wild bird 
trappings), live birds at a live poultry market, or with sick or dead backyard poultry (with some handling or 
consuming poultry before onset of symptoms) in Cambodia, China, and Vietnam. 

• A(H5Nx) viruses continue to circulate among wild birds and poultry, as well as other animals such as wild 
carnivorous and scavenging mammals, domestic cats and dogs, and aquatic mammals. 

• The U.S. dairy cattle outbreak is ongoing and is being monitored by U.S. national agencies such as the U.S. CDC, 
U.S. Department of Agriculture (USDA), and the U.S. Food and Drug Administration (FDA).  

• Samples of retail cow’s milk in the U.S. and Canada have been tested recently and all tests conducted in Canada 
were (PCR) negative for RNA fragments of the A(H5N1) virus and tests in the U.S. for viable A(H5N1) virus 
were also negative. 

• Canada and the other countries scanned (see Box 1 for a list of countries and international organizations 
scanned) report no evidence of human-to-human transmission and indicate that the overall public health risk for 
the general public is low and low-to-moderate for those in close contact with the virus.  

• International organizations and jurisdictions continue to recommend and emphasize the need for surveillance 
and collaboration to understand the biology and epidemiology of A(H5Nx) viruses, particularly among priority 
human populations. 
 

Framework to organize what we looked for 
 

• Biology  
o Circulating clades 

▪ 2.3.4.4b 

▪ 2.3.2.1c 

▪ Other (if new subtypes identified as having emerged) 
o Genomic changes and impacts on:   

▪ Infectivity/transmission 
▪ Pathogenicity 

▪ Virulence/disease severity 

▪ Mammalian adaptation 

▪ Antiviral susceptibility 
o Virological characteristics 

▪ Infectivity/transmission (i.e., likelihood to infect a host) 

▪ Pathogenicity (i.e., ability to cause disease) 

▪ Virulence/disease severity 
o Immunological characteristics 

▪ Innate 

▪ Adaptive 
▪ Antigen/antibody and cellular immune responses (including cross-protection and cross-reactivity with 

other human influenza viruses and seasonal strains) 

• Epidemiology (including transmission)  
o Route of transmission 

▪ Bird to non-human mammal 

▪ Non-human mammal to mammal (including development of a non-human mammal reservoir, bovines, 
and other livestock) 

▪ Bird/non-human mammal to human (i.e., zoonotic transmission) 
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▪ Environmental viral load (e.g., avian and mammalian viral shedding) 

▪ Human to human 
o Reported cases and other epidemiological indicators of avian influenza A(H5Nx) (e.g., prevalence, case fatality 

rates, geographic distribution) 
o Susceptibility and transmission parameters 

▪ Incubation period 

▪ Clinical illness period 

▪ Latent period 

▪ Infectious period 
▪ Virus shedding 

• Diagnosis  
o Molecular methods for rapid detection 
o Serological diagnostics (e.g., self-testing, point-of-care diagnostics) 

• Clinical presentation 
o Signs and symptoms 
o Risk factors 
o Disease/illness course 

• Priority human populations 
o Groups at higher risk of exposure 

▪ Working on a commercial poultry farm (e.g., producer, seasonal/migrant workers) 

▪ Working with non-commercial or backyard flocks  
▪ Livestock farm worker/small herd owner 

▪ Breeding and handling birds (e.g., dealer, breeder of exotics, falconry, racing pigeons) 

▪ Hunting and trapping wild birds and mammals (e.g., Indigenous harvesters)  

▪ Working with live or recently killed poultry, cattle, or other livestock (e.g., butcher, processing plant 
worker, poultry culler) 

▪ Working with unpasteurized milk products (e.g., milk processing plant worker, cheesemaker) 
▪ Veterinarians and veterinary staff 

▪ Working with wild birds and/or mammals for healthcare, research, and conservation (e.g., laboratory 
workers, researchers, biologists, wildlife rehabilitators, persons permitted to perform bird branding, 
capturing, sampling, removal, restoration) 

▪ Working with non-human mammals that commonly eat wild birds 

▪ Working or visiting live bird or mammal markets  

▪ Working with or caretaking of animals that regularly interact with wild birds (e.g., caretakers, pets, guardian 
dogs, hunting dogs, mink/fur animal farmer)  

▪ Working in healthcare settings and other contacts of cases (if human-to-human transmission starts) 
o Other equity considerations 

 

What we found 
 
We identified five new evidence documents (all pre-print single studies) since the last update of this LEP. Building 
on the last two updates, we have included a total of 33 evidence documents that are relevant to the question 
addressed in this LEP. The single studies (pre-print) provided emerging insights on what is known about A(H5Nx) 
in relation to humans, dairy cattle, and seabirds. 

 
Gaps in existing evidence documents  
 
There continues to be limited available evidence on the emergence, transmission, and spectrum of the burden of 
avian influenza A(H5Nx) subtypes, particularly among the priority human populations identified in the organizing 
framework above. However, the identification of recently published pre-print single studies suggests there is 
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ongoing research to understand the biology, epidemiology, diagnosis, and clinical presentation of avian influenza 
A(H5Nx) subtypes among birds, non-human mammals, and humans. Similar to the previous version of this LEP, 
the evidence documents emphasized the importance of continued surveillance of avian influenza viruses among 
domestic production animals to understand virus evolution and pathogenesis and to prevent cross-species and 
mammal-to-mammal transmission. 

 
What existing evidence tells us about the emergence, transmission, and spectrum of the burden of disease 
in humans of influenza A 
 
General A(H5Nx) subtypes 
 
The identified evidence syntheses described the biology, epidemiology, diagnosis, and clinical presentation of avian 
influenza A(H5Nx). In terms of biology (virological characteristics), a medium-quality evidence synthesis reported 
on transmission dynamics largely focusing on domestic poultry as the epidemiological unit and with all of the 46 
studies, except five, focusing on highly pathogenic avian influenza (HPAI). The authors suggested that most 
transmission between poultry farms occurred within a short to medium distance range to each other regardless of 
subtype or geographical location. The authors reported a reproduction number ranging from 0.03–15.7 for 
between-farm transmission in poultry of A(H5N1).(6) A low-quality evidence synthesis found that HPAI virus 
shedding was higher than that of low pathogenicity avian influenza virus (LPAI). For the introduction routes of 
HPAI viruses, intranasal, or intraconal routes resulted in no difference in shedding compared to infection by 
contact. Overall, virus shedding levels among poultry largely depend on the introduction routes (e.g., intranasal, 
aerosol, oropharyngeal).(7) Finally, a single study (pre-print) found that avian influenza A(H5N1) virus replicated 
with high efficacy in precision-cut lung slices from human donors of different ages, with reduced replication among 
older donors compared to younger donors.(8) 
 
Related to epidemiology, nine evidence syntheses described the prevalence, route of transmission, and susceptibility 
parameters among birds, non-human mammals, and humans. Three low-quality evidence syntheses (one conducted 
in 2018, one in 2019, and one did not specify the search date but was published in 2023) described the prevalence in 
birds from different regions around the world. In Sub-Saharan Africa, the authors reported an overall 3.0% 
prevalence, with A(H5N1) being the most frequently observed, followed by A(H5N2) and A(H5N8) among both 
wild and domestic birds (particularly in chickens and ducks).(9) According to the authors, Indigenous African bird 
species and migratory water birds from Eurasia keep avian influenza viruses in circulation. Further, they indicated 
that A(H5N1) HPAI viruses were widespread in this region due to being a major wintering destination for 
migratory water birds.(9) In China, it was found that waterfowl were considered the most important transmitters of 
avian influenza viruses (including the A(H5Nx) subtypes); however, the prevalence in wild birds varied by 
region.(10) One low-quality evidence synthesis reported a combined global prevalence of 1.6% of A(H5N8) among 
birds.(11) We found one low-quality evidence synthesis that described the prevalence of A(H5N1) in humans. In 
Egypt, it was found that most A(H5N1) human-infection cases were among children, younger adults, and those 
with direct exposure to poultry.(12) Two medium-quality and two low-quality evidence syntheses described other 
routes of transmission and susceptibility parameters. One evidence synthesis found the movement of birds, 
humans, and fomites all play a role in transmitting HPAI viruses among birds and between humans and birds during 
poultry production (e.g., live bird movements between farms, chick movements from hatchery, bird pick-up to 
slaughter for broiler production, feed delivery, egg collection, human movement such as contact from veterinarians 
or farm workers).(13) Another evidence synthesis described the risk of interspecies transmission from backyard 
farms that involve both domestic poultry and swine.(14) However, one evidence synthesis found that the role of 
backyard farms in transmission was minimal.(6) Authors in another evidence synthesis highlighted the importance 
for studies to contextualize the species and subtypes to have a better understanding of transmission and risk.(15) 
Finally, a medium-quality evidence synthesis that conducted literature searches in October 2023 indicated that 
ongoing challenges with A(H5N1) have significantly impacted biodiversity and mammalian health as there are an 
increasing number of infected mammal species, as well as probable non-human mammal-to-mammal transmission. 
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The authors of the evidence synthesis underscored the importance of continuous surveillance and international 
collaboration.(16)  
 
Related to the diagnosis of avian influenza A(H5Nx), three evidence syntheses (one low-quality and two medium-
quality) indicated that promising techniques largely involve sample collections from live birds at markets and farms 
(e.g., swabs, serology), dead birds (e.g., swabs, organ samples), and the environment (e.g., feces, mud, feeding 
sources, feathers and air and surfaces likely contaminated with viruses such as cages, chopping boards, defeathering 
machines, trucks, boots).(17-19)  
 
For clinical presentation, a low-quality evidence synthesis indicated that all reported cases of A(H5N6) in humans 
had prior contact with birds and were found to have a high disease severity, with 95% of cases resulting in 
hospitalization. Most of reported contact methods included visits to live bird markets, employment as a poultry 
worker, and direct exposure to recently killed poultry.(20) 
 
One medium-quality evidence synthesis indicated that LPAI A(H5) typically caused mild clinical symptoms among 
poultry. However, HPAI viruses like A(H5N2), A(H5N6), and A(H5N8) were described to cause severe morbidity 
and mortality in poultry.(6)  

 
Clade 2.3.4.4b  
 

We identified limited insights about clade 2.3.4.4b from evidence syntheses. Relevant evidence identified is primarily 
based on epidemiological findings in China, the Western Pacific Region, and North America. In terms of biology, a 
medium-quality evidence synthesis indicated that the increasing presence of influenza A viruses among poultry and 
wild bird habitats within various water environments warrants the need for standardized protocols and increased 
research in underrepresented regions.(21) In terms of epidemiology, one medium-quality evidence synthesis found 
that the overall seroprevalence of A(H5N1) infection among humans was 2.45% in China, with a higher 
seroprevalence in Central China (7.3%).(22) A low-quality evidence synthesis indicated that the risk of zoonotic 
transmission is low in Western Pacific Region, despite changes in primary subtypes and frequency of reported 
cases.(23) Another low-quality evidence synthesis found that this particular clade was found among wild birds in 
Alaska, and the authors concluded that these wild birds likely contributed to outbreaks among wild and domestic 
birds in Canada and the United States in recent years.(24) 
 
We also identified one low-quality evidence synthesis that found that people with poultry exposures (e.g., poultry 
workers and cullers) had higher seroprevalence of A(H5N1) antibodies than non-poultry exposed people. There 
were low frequencies of antibodies detected among close contacts of confirmed A(H5N1) cases.(25) 
 
One newly identified single study (pre-print) confirmed that the A(H5N1) clade 2.3.4.4b caused the deaths of five 
south polar skuas (a type of seabird) in Antarctica.(26) Another new single study reported the circulation of a new 
genotype B3.13 of clade A(H5N1) 2.3.4.4b among dairy cattle after amino acid mutations associated with 
mammalian adaptations indicated approximately four months of evolution with limited local circulation in dairy 
cattle in the United States.(27) The study highlighted that the detection of low-frequency sequence variants could 
pose a potential zoonotic threat of increased interspecies transmission.   
 
Clade 2.3.2.1c  
 
We found limited information on clade 2.3.2.1c in the identified evidence syntheses. Two medium-quality evidence 
syntheses reported that this particular clade was found in domestic poultry and dead birds in Cameroon in addition 
to African pigs in Nigeria.(28; 29) The authors indicated that there could be potential transmission to other 
mammals, emphasizing the need for improved surveillance in Africa. Additionally, clade 2.3.2.1c was mentioned 
briefly in a low-quality evidence synthesis, where they described the low risk of zoonotic transmission in the 
Western Pacific Region.(23)  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11037882/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11037882/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11037882/
https://www.biorxiv.org/content/10.1101/2024.04.10.588951v1
https://www.biorxiv.org/content/10.1101/2024.04.10.588951v1
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Insights about cattle and other ruminants 
 
In terms of the biology of avian influenza A(H5Nx), a low-quality evidence synthesis reported that the evolution 
and host adaptation of influenza A viruses in bovine species had been hindered until the emergence of novel 
influenza D virus in cattle, as some bovine host factors with potential anti-influenza properties may have provided 
influenza A virus resilience for bovines.(30) In addition, a new single study (pre-print) reported that influenza A 
virus receptors found in humans, ducks, and chickens were widely expressed in the bovine mammary gland and 
respiratory tract, which may explain the high levels of A(H5N1) virus in infected bovine milk. The authors 
expressed their concerns regarding the possibility of new genomic changes occurring within influenza A virus.(31) 
The authors of another single study (pre-print) concluded that infected cows may shed virus for two to three weeks. 
The study also found amino acid mutations associated with mammalian adaptation, indicating four months of 
evolution with limited local circulation in dairy cattle. Low-frequency sequence variants were also detected, which 
may lead to the increased probability of phenotypes that may increase interspecies transmission.(27)  
 
Epidemiological features of avian influenza A(H5Nx) transmission were discussed in the four single studies that we 
identified from our focused search on outbreaks in cattle and other ruminants. According to one study by the U.S. 
CDC, dairy cattle farms reported cow-to-cow transmission of A(H5N1).(1) The reported incidence was four to six 
days after the first animals were affected and then tapered off between 10 and 14 days in March 2024. The affected 
cows experienced apparent systemic illness, an abrupt drop in milk production, reduced feed intake and rumination, 
and the production of thick, yellow milk. The study indicated that ingestion of feed contaminated with feces from 
wild birds is presumed to be the most likely initial source of infection in the dairy cows. The study concluded that 
A(H5N1) can be shed in milk, which could lead to cross-species and mammal-to-mammal transmission via 
unpasteurized milk. While the study indicated that the exact source of the virus is unknown, migratory birds 
(Anseriformes and Charadriiformes) were considered potential sources. Wild waterfowl were identified in another 
study as a potential transmission pathway for avian influenza in livestock (including cows) on commercial facilities, 
and it was noted that natural or artificial water and food sources in or near facilities reportedly increased the 
likelihood of attracting these birds.(32) A newly identified single study (pre-print) indicated that non-waterfowl 
species had the highest dairy farm exposure, and additional factors such as livestock trade, the use of poultry litter 
that may contain excrement and/or feathers along with bedding from poultry farms, and contaminated milking 

machinery may have led to the amplification of the outbreaks in the United States.(33) The outbreak in the U.S. has 
been reportedly clustered within the clade 2.3.4.4b new genotype B3.13 and a recent single study (pre-print) suggests 
that this new genotype could pose as a potential zoonotic threat, requiring continued monitoring to inform 
epidemiological risk and early warning for any interspecies transmission. The new genotype B3.13 may have resulted 
from the recent reassortment events.(27) 

 
Finally, one report noted that while Europe and North America continued to see widespread outbreaks of avian 
influenza A(H5Nx) in domestic and wild birds between December 2023 and March 2024, North America remained 
a hotspot for outbreaks in poultry.(34) The report also noted that goat kids in the U.S. were infected with influenza 
A(H5N1) virus, which represents the first reported infection in any ruminant species worldwide.  

 
Key findings from the jurisdictional scan 
 
Key findings from the jurisdictional scan are summarized below according to each of the categories in the 
organizing framework. 
 
Biology  
 
Some international organizations and countries reported on the circulating clades. In a joint assessment released on 
23 April 2024 by the WHO, FAO, and WOAH, the entities indicated that clade 2.3.4.4b is diversifying genetically 
and spreading geographically, resulting in circulation in wild and migratory birds and poultry, wild carnivorous and 
scavenging mammals, domestic cats and dogs, and aquatic mammals. A technical report updated on 26 April 2024 

https://cdn.who.int/media/docs/default-source/global-influenza-programme/2024_04_23_fao-woah-who_h5n1_assessment.pdf?sfvrsn=3ca3dba6_2&download=true
https://www.cdc.gov/flu/avianflu/spotlights/2023-2024/h5n1-technical-report_april-2024.htm
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notes that the U.S. CDC is actively working on clade 2.3.4.4b viruses and is performing ongoing analyses of the 
virus to identify genetic changes, especially given that this genetic clade was found in dairy cattle in Texas. To date, 
few genetic changes of public health concern have been identified in viruses circulating in wild birds and poultry. 
The clade 2.3.2.1c of A(H5N1) was identified through genetic sequencing in two confirmed human cases in 
Cambodia. This clade has been circulating in birds and poultry in Cambodia and Vietnam for several years. In 
France, they confirmed A(H5N1) infection among farmed Muscovy ducks that had two doses of vaccination. The 
second dose was given 41 days prior to the infection. The European Food Safety Authority indicated that the 
humoral immune response and virological protection data suggest that vaccine protection was reduced post–second 
dose with increasing age of the ducks. 
 
Epidemiology 
 
Avian influenza A(H5Nx) is currently being monitored across international organizations, countries, and Canadian 
provinces and territories analyzed in our jurisdiction scans. An updated situation summary from the U.S. CDC from 
16 May 2024, an ECDC weekly bulletin from 4 May 2024, and a joint assessment by the WHO, FAO, and WOAH 
released on 23 April 2024 reported that the overall risk for the public is low and those at risk of exposure to 
infected animals is low-to-moderate. The joint assessment and a WHO report from 28 March 2024 stated that there 
is currently no indication that the virus could cause an increased binding to receptors in the human upper 
respiratory tract, therefore human-to-human transmission of the currently circulating virus is unlikely without 
further genetic changes. This conclusion was echoed in a rapid risk assessment from the Public Health Agency of 
Canada on 19 April 2024.   
 
There have been confirmed human cases in the U.S., Cambodia, Vietnam, and China in 2024. These cases were 
reported to have had close contact with cattle (clade 2.3.4.4b of A(H5N1) in the United States), and wild birds 
(during wild bird trappings), live birds at a live poultry market, or with sick or dead backyard poultry (with some 
handling or consumption of poultry before onset of symptoms in Cambodia, Vietnam, and China. In Cambodia, the 
five confirmed cases of clade 2.3.2.1c of A(H5N1) (including one death) had contact with sick or dead backyard 
poultry in their villages. In China, the two confirmed human cases of A(H5N6) (including one death) both had 
previous exposure to live birds at live poultry markets. The person who died of A(H5N6) had underlying conditions 
and died 26 days after developing symptoms. In Vietnam, it was documented that the confirmed single human case 
of A(H5N1) (and subsequent death) had been trapping wild birds and had no reported contact with dead or sick 
poultry. The U.S. CDC is working with the Cambodian government, the Wildlife Conservation Society of 
Cambodia, and the WHO in a One Health approach to respond to human infections of avian influenza in 
Cambodia. The ECDC released an avian influenza overview report from December 2023–March 2024 that 
highlights virus detections in Europe and outside of Europe. While avian influenza A(H5Nx) has circulated in Spain 
and France, there have been no reported human cases in 2024 as of the time of writing. Finally, Australia, Ecuador, 
New Zealand, and the United Kingdom have not reported any human cases as of 13 May 2024, but all countries 
have reported they are continuing to be vigilant given the emerging global risk. In Canada, there have been no 
reported cases in humans.  
 
In terms of birds, poultry continue to remain at risk from the continued circulation and spillover of A(H5N1) 
viruses from wild birds. The ECDC weekly bulletin reported new recurrences of A(H5N1) in poultry and non-
poultry birds. The U.K. has self-declared zonal freedom from highly pathogenic avian influenza since 29 March 
2024. The U.K. does not currently have outbreaks of avian influenza in poultry or other captive birds and the 
current risk is low, however A(H5N1) continues to be found in wild birds in the U.K. and across Europe. Since 1 
February 2024, there have been eight cases of avian influenza found in wild birds across the U.K., which include a 
mix of A(H5N1) and A(H5N5). France confirmed A(H5N1) in a vaccinated Muscovy duck-housing establishment, 
affecting 8,700 ducks in January 2024. Additionally, another outbreak was detected in January 2024, causing the 
death of 40 ducks and presenting clinical signs of neurological disorders, and decreased food and water intake. 
According to PAHO, there were seven outbreaks of avian influenza A(H5) in wild birds in Brazil but no outbreaks 
in production birds or human cases between 1 January 2024 to 18 March 2024. Since then, an outbreak of A(H5N1) 

https://www.cdc.gov/media/releases/2024/p0401-avian-flu.html
https://www.cdc.gov/flu/avianflu/spotlights/2023-2024/cambodia-human-reported-2024.htm
https://www.efsa.europa.eu/en/efsajournal/pub/8754
https://www.efsa.europa.eu/en/efsajournal/pub/8754
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm
https://www.ecdc.europa.eu/en/publications-data/communicable-disease-threats-report-28-april-4-may-2024-week-18
https://cdn.who.int/media/docs/default-source/global-influenza-programme/2024_04_23_fao-woah-who_h5n1_assessment.pdf?sfvrsn=3ca3dba6_2&download=true
https://cdn.who.int/media/docs/default-source/influenza/human-animal-interface-risk-assessments/influenza_summary_ira_ha_interface_march_2024.pdf?sfvrsn=a60a050c_3&download=true
https://www.canada.ca/en/public-health/services/emergency-preparedness-response/rapid-risk-assessments-public-health-professionals/avian-influenza-a-h5n1-clade-2-3-4-4b-update-livestock.html
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm
https://www.ecdc.europa.eu/en/publications-data/avian-influenza-overview-december-2023-march-2024
https://cdn.who.int/media/docs/default-source/global-influenza-programme/2024_04_23_fao-woah-who_h5n1_assessment.pdf?sfvrsn=3ca3dba6_2&download=true
https://www.ecdc.europa.eu/en/publications-data/avian-influenza-overview-december-2023-march-2024
https://www.cdc.gov/flu/avianflu/spotlights/2023-2024/cambodia-human-reported-2024.htm
https://www.ecdc.europa.eu/en/publications-data/avian-influenza-overview-december-2023-march-2024
https://wildlifehealthaustralia.com.au/Resource-Centre/Fact-Sheets/PID/472/mcat/473/acat/1/evl/0/nsw/a/EDNSearch/influenza
https://wildlifehealthaustralia.com.au/Resource-Centre/Fact-Sheets/PID/472/mcat/473/acat/1/evl/0/nsw/a/EDNSearch/influenza
https://www.doc.govt.nz/our-work/wildlife-health/avian-influenza/
https://www.gov.uk/government/news/bird-flu-avian-influenza-latest-situation-in-england
https://www.ecdc.europa.eu/en/publications-data/communicable-disease-threats-report-28-april-4-may-2024-week-18
https://www.gov.uk/government/news/bird-flu-avian-influenza-latest-situation-in-england
https://www.gov.uk/government/news/bird-flu-avian-influenza-latest-situation-in-england
https://assets.publishing.service.gov.uk/media/66264367d706f962eca7e56c/ai-findings-2024-wk16__1_.csv/preview
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2024.8754
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2024.8754
https://www.paho.org/en/documents/epidemiological-update-outbreaks-avian-influenza-caused-influenza-ah5n1-region-americas-1
https://www.woah.org/app/uploads/2024/05/hpai-situation-report-20240507-1.pdf
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in non-poultry birds was detected in Brazil between 6 April 2024 to 3 May 2024. The Canadian Food Inspection 
Agency reports on the number of infected poultry flocks where A(H5N1) has been detected in Canada. They 
reported that British Columbia, Alberta, Saskatchewan, Ontario, and Nova Scotia currently have infected premises. 
 
According to the joint assessment by the WHO, FAO, and WOAH, spillover from birds to non-human mammals 
have been reported in the Americas and Europe, resulting in severe infection with neurological symptoms in some 
non-human mammals. For example, the assessment reported that infection in ferrets has led to severe disease. The 
Canadian Food Inspection Agency in collaboration with Environment and Climate Change Canada and the 
Canadian Wildlife Health Cooperative have a dashboard where they monitor A(H5Nx) in different types of wildlife. 
As of February 2024, there have been confirmed cases of either A(H5N1), A(H5), A(H5N5), or a combination 
across all the provinces and territories.  
 
In terms of cattle and other ruminants, the joint assessment by the WHO, FAO, and WOAH reported A(H5N1) 
detection in dairy cattle in the U.S and in neonatal goats (that shared space on a farm with A(H5N1) infected 
poultry). The U.S. CDC reported that there has been one reported human case following exposure to dairy cattle. 
The outbreak in dairy cows is multi-state and was first reported on 25 March 2024 and resulted in the first 
presumed mammal to human transmission of avian influenza. Lateral transmission among dairy cattle on affected 
premises in the U.S. is likely occurring. Currently, there are reports that A(H5N1) has spread from dairy cattle back 
into some poultry premises; however, the transmission route and frequency of cattle-to-bird transmission is 
unknown. As of 20 April 2024, no markers of mammalian adaptation have been found in the avian influenza 
A(H5N1) virus isolated from infected dairy cattle. While public health risk is low, the ongoing multi-state outbreak 
among dairy cattle and widespread influenza infection among wild birds and sporadic outbreaks among poultry 
flocks and mammals are concerning. The USDA Animal and Plant Health Inspection Service provides regular 
updates on detections in dairy cattle and updated epidemiological reports and guidance for farmers and 
veterinarians. The U.S. FDA completed 297 retail dairy samples, and all were found negative as of 10 May 2024. 
The ECDC weekly bulletin reported no cases in cattle in Europe as of 3 May 2024. According to the Public Health 
Agency of Canada, as of 16 May 2024, highly pathogenic avian influenza A(H5N1) has not been detected in cattle 
or livestock (apart from poultry) in Canada, and the risk of transmission to humans remains low. Additionally, the 
Canadian Food Inspection Agency in collaboration with Health Canada and the Public Health Agency of Canada 
have been proactively testing commercial milk samples across Canada to detect fragments of the A(H5N1) virus. As 
of 14 May 2024, all tested samples have been negative. 
 
Diagnosis 
 
There are common testing methods such as RT-PCR and ELISA methods that are being applied across the 
jurisdictions for A(H5Nx). For example, there is updated guidance on testing, reporting, and lab information on the 
use of RT-PCR assay using H5-specific primers and probes from the U.S. CDC. The USDA released 
recommendations on 14 May 2024 related to A(H5N1) virus in livestock for state animal health officials, 
veterinarians, and producers. The WOAH indicated that A(H5Nx) in non-avian species (including cattle and other 
livestock populations) should be a differential diagnosis especially among animals that are showing clinical 
symptoms, sick or dead domestic animals near affected areas, and suspected animals that may be exposed or linked 
to suspected or confirmed A(H5Nx) in birds or cattle. In Australia, diagnostic efforts involve PCR and ELISA 
methods, with avian influenza being a nationally notifiable disease. The French Agency for Food, Environmental 
and Occupational Health & Safety (ANSES) is committed to combating the spread of the disease by coordinating 
the diagnosis of avian influenza in animals and conducting research to improve virus detection. The B.C. Centre for 
Disease Control (BCCDC) uses nucleic acid testing and Public Health Ontario uses RT-PCR to detect the presence 
of A(H5N1). 
 
 
 
 

https://www.woah.org/app/uploads/2024/05/hpai-situation-report-20240507-1.pdf
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/avian-influenza/latest-bird-flu-situation/status-of-ongoing-avian-influenza-response/eng/1640207916497/1640207916934
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/avian-influenza/latest-bird-flu-situation/status-of-ongoing-avian-influenza-response/eng/1640207916497/1640207916934
https://cfia-ncr.maps.arcgis.com/apps/dashboards/89c779e98cdf492c899df23e1c38fdbc
https://cdn.who.int/media/docs/default-source/global-influenza-programme/2024_04_23_fao-woah-who_h5n1_assessment.pdf?sfvrsn=3ca3dba6_2&download=true
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm
https://cdn.who.int/media/docs/default-source/global-influenza-programme/2024_04_23_fao-woah-who_h5n1_assessment.pdf?sfvrsn=3ca3dba6_2&download=true
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/livestock
https://www.fda.gov/food/alerts-advisories-safety-information/updates-highly-pathogenic-avian-influenza-hpai#:~:text=The%20FDA%20is%20today%20announcing,these%20297%20retail%20dairy%20samples.
https://www.ecdc.europa.eu/en/publications-data/communicable-disease-threats-report-28-april-4-may-2024-week-18
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/avian-influenza/latest-bird-flu-situation/hpai-in-livestock/eng/1711895796746/1711895797730
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/avian-influenza/latest-bird-flu-situation/hpai-in-livestock/eng/1711895796746/1711895797730
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/avian-influenza/latest-bird-flu-situation/status-of-ongoing-avian-influenza-response/eng/1640207916497/1640207916934
https://inspection.canada.ca/animal-health/terrestrial-animals/diseases/reportable/avian-influenza/latest-bird-flu-situation/commercial-milk-sampling-and-testing-for-hpai-vira/eng/1715705614103/1715705707609
https://archive.cdc.gov/#/details?url=https://www.cdc.gov/flu/avianflu/testing-reporting-lab.htm
https://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
https://www.woah.org/en/high-pathogenicity-avian-influenza-in-cattle/
https://wildlifehealthaustralia.com.au/Resource-Centre/Fact-Sheets/PID/472/mcat/473/acat/1/evl/0/nsw/a/EDNSearch/influenza
https://www.anses.fr/en/content/ansess-work-prevent-spread-avian-influenza#:~:text=ANSES%20plays%20a%20major%20role,assess%20new%20vaccines%20for%20poultry.
http://www.elabhandbook.info/PHSA/Test/PrintPageWithMaster.aspx
http://www.elabhandbook.info/PHSA/Test/PrintPageWithMaster.aspx
https://www.publichealthontario.ca/en/Laboratory-Services/Test-Information-Index/Avian-Influenza-RT-PCR
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Clinical presentation 
 
There are existing reports on the clinical presentation of A(H5Nx) in humans, birds, and non-human mammals. 
Symptoms and conditions ranged from asymptomatic to severe illness in humans such as fever, fatigue, cough, 
abdominal pain, diarrhea, pneumonia, sepsis, and acute respiratory distress syndrome. Some countries such as 
Cambodia, Vietnam, and China reported deaths due to complications. In Cambodia, all confirmed human cases 
were hospitalized with symptoms, and the person who died was admitted when their condition worsened. The 
report by ECDC only reported the symptoms of one case in Cambodia, including cough, fever, difficulty breathing, 
and fever, who was eventually treated with the antiviral, oseltamivir. In Vietnam, the human case who was 
eventually admitted had fever, cough, abdominal pain, and diarrhea. The patient’s conditions worsened to severe 
pneumonia, severe sepsis, and acute respiratory distress syndrome. The patient eventually died eight days after being 
admitted to the hospital in March 2024. The two cases in China developed severe symptoms, with one death 26 
days after developing symptoms. In the case with exposure to dairy cattle in the U.S., the patient reported eye 
redness (consistent with conjunctivitis) as their only symptom.  
 
In terms of birds, clinical signs can include a lack of energy or food intake, decreased egg production, shell-less or 
soft-shelled eggs, swelling in extremities, respiratory and neurological issues, diarrhea, and sudden death. For 
example, in the January 2024 outbreak in France, ducks presented neurological disorders, decreased food and water 
intake, and reported death. According to the USDA, dairy cattle may experience a sudden drop in food intake, 
marked or acute drop in milk production, thickened milk or no milk, and respiratory signs such as clear nasal 
discharge. 
 
Priority populations 
 
We found limited publicly available information about priority populations. However, as mentioned in the 
epidemiology section, confirmed human cases were those in close contact with or handling suspected or confirmed 
infected cattle and birds (e.g., poultry markets and backyard poultry, wild birds).  
 
Next steps 
 
Additional next steps should focus on efforts to fill gaps in the literature, which include: 

• evidence syntheses on the biology (genomic changes, virological characteristics) with clear descriptions of the 
circulating clades (including different characteristics)  

• evidence syntheses on susceptibility and transmission parameters among birds, non-human mammals (e.g., cattle 
or other livestock), and humans 

• evidence syntheses on diagnosis and clinical presentation of avian influenza A(H5Nx) categorized by birds, non-
human mammals, and humans 

• evidence syntheses with clear descriptions of the population groups and regions, particularly among those at 
higher risk of exposure 

• primary studies that further investigate transmission of avian influenza in cattle and other livestock species, as 
well as to livestock workers, given the recent outbreak in the U.S. and limited number of primary studies 
identified from our searches on this topic 

• jurisdictional scans that continue to monitor and understand the current state of A(H5Nx) around the world, 
especially to identify technical reports on the emerging biology and priority populations. 

 

https://cdn.who.int/media/docs/default-source/global-influenza-programme/2024_04_23_fao-woah-who_h5n1_assessment.pdf?sfvrsn=3ca3dba6_2&download=true
https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON511
https://www.ecdc.europa.eu/en/publications-data/avian-influenza-overview-december-2023-march-2024
https://www.cdc.gov/media/releases/2024/p0401-avian-flu.html
https://www.quebec.ca/agriculture-environnement-et-ressources-naturelles/sante-animale/maladies-animales/liste-maladies-animales/grippe-aviaire
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2024.8754
https://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf


 11 

References 
 

1. Burrough ER, Magstadt DR, Petersen B, et al. Highly pathogenic avian influenza A (H5N1) clade 2.3. 4.4 b 
virus infection in domestic dairy cattle and cats, United States, 2024. Emerging Infectious Diseases; 30(7): 1335-
1343. 

2. U.S. Centers for Disease Control and Prevention. Current H5N1 Bird flu situation in dairy cows. Atlanta, 
United States: CDC; 2024. https://www.cdc.gov/bird-flu/situation-
summary/mammals.html?CDC_AAref_Val=https://www.cdc.gov/flu/avianflu/mammals.htm (accessed 29 
July 2024). 

3. Harris E. CDC: H5N1 Bird flu confirmed in person exposed to cattle. JAMA 2024; 331(19); 1615. 

4. Looi M-K. Bird flu: Person with rare strain in US sparks alarm about cow transmission. BMJ 2024; 385: q797. 

5. Uyeki TM, Milton S, Abdul Hamid C, et al. Highly pathogenic avian influenza A (H5N1) virus infection in a 
dairy farm worker. New England Journal of Medicine 2024; 390(21): 2028-2029. 

6. Lambert S, Bauzile B, Mugnier A, Durand B, Vergne T, Paul MC. A systematic review of mechanistic models 
used to study avian influenza virus transmission and control. Veterinary Research 2023; 54(1): 96. 

7. Germeraad EA, Sanders P, Hagenaars TJ, Jong MCM, Beerens N, Gonzales JL. Virus shedding of avian 
influenza in poultry: A systematic review and meta-analysis. Viruses 2019; 11(9): 812. 

8. Bruegger M, Machahua C, Zumkehr B, et al. Aging shapes infection profiles of influenza A virus and SARS-
CoV-2 in human lung slices. bioRxiv 2024: 2024.04.14.589423. 

9. Kalonda A, Saasa N, Nkhoma P, et al. Avian influenza viruses detected in birds in Sub-Saharan Africa: A 
systematic review. Viruses 2020; 12(9): 993. 

10. Chen X, Li C, Sun H-T, Ma J, Qi Y, Qin S-Y. Prevalence of avian influenza viruses and their associated 
antibodies in wild birds in China: A systematic review and meta-analysis. Microbial Pathogenesis 2019; 135: 
103613. 

11. Calle-Hernández DM, Hoyos-Salazar V, Bonilla-Aldana DK. Prevalence of the H5N8 influenza virus in birds: 
Systematic review with meta-analysis. Travel Med Infect Dis 2023;51: 102490. 

12. Philippon DAM, Wu P, Cowling BJ, Lau EHY. Avian influenza human infections at the human-animal 
interface. The Journal of Infectious Diseases 2020; 222(4): 528-537. 

13. Hautefeuille C, Dauphin G, Peyre M. Knowledge and remaining gaps on the role of animal and human 
movements in the poultry production and trade networks in the global spread of avian influenza viruses - A 
scoping review. PLoS One 2020; 15(3): e0230567. 

14. Chauhan RP, Gordon ML. A systematic review of influenza A virus prevalence and transmission dynamics in 
backyard swine populations globally. Porcine Health Management 2022; 8(1): 10. 

15. Kirkeby C, Ward MP. A review of estimated transmission parameters for the spread of avian influenza 
viruses. Transboundary and Emerging Diseases 2022; 69(6): 3238-3246. 

16. Plaza PI, Gamarra-Toledo V, Euguí JR, Lambertucci SA. Recent changes in patterns of mammal infection 
with Highly pathogenic avian influenza A(H5N1) virus worldwide. Emerging Infectious Diseases 2024; 30(3): 444-
452. 

17. Hood G, Roche X, Brioudes A, et al. A literature review of the use of environmental sampling in the 
surveillance of avian influenza viruses. Transboundary and Emerging Diseases 2021; 68(1): 110-126. 

18. Ntakiyisumba E, Lee S, Park BY, Tae HJ, Won G. Prevalence, seroprevalence and risk factors of avian 
influenza in wild bird populations in Korea: A systematic review and meta-analysis. Viruses 2023; 15(2): 472. 



 12 

19. Coombe M, Iwasawa S, Byers KA, et al. A systematic review and narrative synthesis of the use of 
environmental samples for the surveillance of avian influenza viruses in wild waterbirds. The Journal of Wildlife 
Diseases 2021; 57(1): 1-18. 

20. Sandhu S, Ferrante C, MacCosham A, Atchessi N, Bancej C. Epidemiological characteristics of human 
infections with avian influenza A(H5N6) virus, China and Laos: A multiple case descriptive analysis, February 
2014–June 2023. Canada Communicable Disease Report 2024; 50(1-2): 77-85. 

21. Kenmoe S, Takuissu GR, Ebogo-Belobo JT, et al. A systematic review of influenza virus in water 
environments across human, poultry, and wild bird habitats. Water Research X 2024; 22: 100210. 

22. Qi Y, Ni HB, Chen X, Li S. Seroprevalence of highly pathogenic avian influenza (H5N1) virus infection 
among humans in mainland China: A systematic review and meta-analysis. Transboundary and Emerging Diseases 
2020; 67(5): 1861-1871. 

23. Skufca J, Bell L, Molino JP, et al. An epidemiological overview of human infections with HxNy avian 
influenza in the Western Pacific Region, 2003–2022. Western Pacific Surveillance and Response Journal: WPSAR 
2022; 13(4): 1. 

24. Gass JD, Jr., Kellogg HK, Hill NJ, Puryear WB, Nutter FB, Runstadler JA. Epidemiology and ecology of 
influenza A viruses among wildlife in the Arctic. Viruses 2022; 14(7): 1531. 

25. Chen X, Wang W, Wang Y, et al. Serological evidence of human infections with highly pathogenic avian 
influenza A(H5N1) virus: a systematic review and meta-analysis. BMC Medical 2020; 18(1): 377. 

26. Bennet B, Berazay B, Munoz G, et al. Confirmation of highly pathogenic avian influenza (HPAI) H5N1 
associated with an unexpected mortality event in South Polar Skuas (Stercorarius maccormicki) during 2023–
2024 surveillance activities in Antarctica. bioRxiv 2024: 2024.04.10.588951. 

27. Nguyen T-Q, Hutter C, Markin A, et al. Emergence and interstate spread of highly pathogenic avian influenza 
A (H5N1) in dairy cattle. bioRxiv 2024: 2024.05.01.591751. 

28. Tahmo NB, Wirsiy FS, Nnamdi D-B, et al. An epidemiological synthesis of emerging and re-emerging 
zoonotic disease threats in Cameroon, 2000–2022: A systematic review. IJID Regions 2023; 7: 84-109. 

29. Kalonda A, Phonera M, Saasa N, et al. Influenza A and D viruses in non-human mammalian hosts in Africa: 
A systematic review and meta-analysis. Viruses 2021; 13(12): 2411. 

30. Sreenivasan CC, Thomas M, Kaushik RS, Wang D, Li F. Influenza A in bovine species: A narrative literature 
review. Viruses 2019; 11(6): 561. 

31. Kristensen C, Jensen HE, Trebbien R, Webby RJ, Larsen LE. The avian and human influenza A virus 
receptors sialic acid (SA)-α2, 3 and SA-α2, 6 are widely expressed in the bovine mammary gland. bioRxiv 2024: 
2024.05.03.592326. 

32. McDuie F, Matchett EL, Prosser DJ, et al. Pathways for avian influenza virus spread: GPS reveals wild 
waterfowl in commercial livestock facilities and connectivity with the natural wetland landscape. Transboundary 
and Emerging Diseases 2022; 69(5): 2898-2912. 

33. Stone H, Jindal M, Lim S, et al. Potential pathways of spread of highly pathogenic avian influenza A/H5N1 
Clade 2.3. 4.4 b across dairy farms in the United States. medRxiv 2024: 2024.05.02.24306785. 

34. Fusaro A, Gonzales JL, Kuiken T, et al. Avian influenza overview December 2023–March 2024. EFSA J 
2024; 22(3): e8754. 

 
 
 
 
 



 13 

 

Bhuiya A, T Bain, Alam S, Ciurea P, Chen K, Vélez M, Wu N, Wang Q, Waddell K, DeMaio P, Wilson MG. Living evidence profile 7.3: Examining 
what is known about the emergence, transmission, and spectrum of the burden of disease of avian influenza A(H5Nx) subtypes. Hamilton: 
McMaster Health Forum, 17 May 2024.  

This living evidence profile was funded by the Public Health Agency of Canada. The McMaster Health Forum receives both financial and in-kind 
support from McMaster University. The views expressed in the living evidence profile are the views of the authors and should not be taken to 
represent the views of the Public Health Agency of Canada or McMaster University. 


	Context
	Question
	Box 1: Approach and supporting materials

