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he recent worldwide distribution of (HPAIV) seriously
Timpacts animal and public health, wildlife
conservation, biodiversity, and  agricultural
productivity, especially poultry meat production and milk
production in the near future. HPAIVs have been transmitted
to poultry in many countries, causing high mortality and
economic losses due to the mortality and mass culling of
birds. In addition, recent reports of sporadic human infection
with HPAIVSs in association with close contact with infected
poultry indicate the intrinsic potential of these viruses to
cause a human pandemic in the future.
Since 2020, a dramatic change in ecology, epidemiology,
and pathogenesis of HAPIV H5 subtype (clade 2.3.4.4b)
viruses caused a worldwide expansion of these viruses, and
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continuous mutations and adaptations finally caused the
emergence of the clade 2.3.4.4b Eurasian lineage of H5N1
HPAIVs which were able to expand their geographic areas
in Asia, Europe, and Africa, and eventually extending into
North America (2021-2024), Central and South America
(2022-2024), and the Antarctic (in February 2024), along
with high mortality in a broad range of wild birds and
different wild mammalian species, such as sea mammals,
raccoons and foxes (1, 2). The recent transmission of these
viruses to unusual hosts such as goats and dairy cows and
the shedding of the virus via milk were significant
milestones in the ecology and epidemiology of HPAIVS (3).

The segmented RNA genome of influenza A viruses
allows them to have a high mutation rate and adaptability. A
combination of 19 different hemagglutinin and 11
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neuraminidase proteins on the surface of influenza A viruses
and eight genes encoding these and other proteins of these
viruses brings an advantage of exchange rate among
different strains (4, 5). This may facilitate expanding the host
range of the new influenza viruses together with various
levels of pathogenicity for previously resistant species.

Clade 2.3.4.4b of HSN1 HPAIVs already generated many
different genotypes and new subtypes via reassortment with
other LP or HPAIVs. Descending subtypes such as HSN6
and H5N8 viruses have shown an additional potential to
infect different species, including humans. These viruses
have been responsible for several epidemic waves of HPAI
in different continents and caused high mortality and culling
of tens of millions of poultry. The new waves of epidemics
will continue to happen (6).

Infection of dairy cattle by clade 2.3.4.4b of H5N1
HPAIVs has caused clinical signs in affected cows and a
decrease in  milk production, and cattle-to-cattle
transmission of the virus and high shedding of the virus in
milk may facilitate the further transmission of the virus to
humans and increase the concern regarding the generation of
a pandemic HPAIV (3).

We need to revise national and international influenza
outbreaks contingency planning documents, emergency
management and risk assessment, HPAI prevention and
control processes, monitoring and surveillance systems,
including accurate and updated diagnostic tests, outbreak
investigation, and compensation policies to mitigate long-
term and sustainable health of humans, animals, and
environment. Mammalian hosts play a significant role in the
potential zoonotic adaptation of influenza A viruses, which
may facilitate a human pandemic; therefore, we need to
continue monitoring studies of avian and mammalian
species, especially live birds, wild animals, dairy cattle
farms, and animal markets. Developing counties with more
vulnerable poultry production systems and lower capacity
for rapid identification and eradication of HPAIV outbreaks
should improve their surveillance, disease prevention, and
sanitary systems, including even milking hygiene protocols.

Acknowledgments

None.

Conflict of Interest

The author has no conflict of interest to declare.

98

JOURNAL OF POULTRY SCIENCES AND AVIAN DISEASES, 2024, VOL. 2, NO. 3, 97-98

Author Contributions

Not applicable.

Data Availability Statement

Not applicable.

Ethical Considerations

Not applicable.

Funding

No funding was received to assist with the preparation of
this manuscript.

References

1. Rimondi A, Vanstreels RE, Olivera V, Donini A,
Lauriente MM, Uhart MM. Highly pathogenic avian influenza A
(H5N1) viruses from multispecies outbreak, Argentina, August
2023. Emerging Infectious Diseases. 2024;30(4):812. [PMID:
38413243] [PMCID: PMC10977829] [DOI]

2. https://www.aphis.usda.gov/livestock-poultry-
disease/avian/avian-influenza/hpai-detections/mammals.
3. Burrough ER, Magstadt DR, Petersen B, Timmermans

SJ, Gauger PC, Zhang J, 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.
2024;30(7). [DOI]

4, Fereidouni S, Starick E, Karamendin K, Genova CD,
Scott SD, Khan Y, et al. Genetic characterization of a new
candidate hemagglutinin subtype of influenza A viruses. Emerging
microbes & infections. 2023;12(2):2225645. [PMID: 37335000]
[PMCID: PMC10308872] [DOI]

5. Fereidouni S. Ecology of Avian Influenza Viruses in
Wild Birds. Ecology of Wild Bird Diseases: CRC Press; 2024. p.
108-25. [PMID: 38275528] [PMCID: PMC10813539] [DOI]

6. Fusaro A, Zecchin B, Giussani E, Palumbo E, Aguero-
Garcia M, Bachofen C, et al. High pathogenic avian influenza A
(H5) viruses of clade 2.3. 4.4 b in Europe—Why trends of virus
evolution are more difficult to predict. Virus evolution.
2024;10(1):veae027. [PMID: 38699215] [PMCID:
PMC11065109] [DOI]

)

G
l\ SANA®
AVIAN HOSPITAL


https://jpsad.com
https://jpsad.com
https://pubmed.ncbi.nlm.nih.gov/38413243
https://pubmed.ncbi.nlm.nih.gov/38413243
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10977829
https://doi.org/10.3201/eid3004.231725
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/mammals
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/mammals
https://doi.org/10.3201/eid3007.240508
https://pubmed.ncbi.nlm.nih.gov/37335000
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10308872
https://doi.org/10.1080/22221751.2023.2225645
https://pubmed.ncbi.nlm.nih.gov/38275528
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10813539
https://doi.org/10.1201/9781351206952-4
https://pubmed.ncbi.nlm.nih.gov/38699215
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11065109
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11065109
https://doi.org/10.1093/ve/veae027

