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Influenza A virus subtype H5N1

• Influenza A/H5N1 was first detected in 1959 after an outbreak of highly pathogenic avian influenza in Scotland, 

which infected two flocks of chickens. A/H5N1 is enzootic in many bird populations, and also panzootic (affecting 

animals of many species over a wide area).

• Earliest infection of humans by H5N1 was an epizootic (an epidemic in nonhumans) of H5N1 influenza in Hong 

Kong's poultry population in 1997. This outbreak was stopped by the killing of the entire domestic poultry population 

within the territory. Human infection was confirmed in 18 individuals who had been in close contact with poultry, 6 of 

whom died.

• Since then, avian A/H5N1 bird flu has become widespread in wild birds worldwide, with numerous outbreaks among 

both domestic and wild birds. An estimated half a billion farmed birds have been slaughtered in efforts to contain the 

virus.

• The segmentation of the influenza A virus genome facilitates genetic recombination by segment reassortment in 

hosts who become infected with two different strains of influenza viruses at the same time.[64][65]

• With reassortment between strains and relatively high mutation rate, an avian strain which does not affect humans 

may acquire characteristics from a different strain which enable it to infect and pass between humans – 

a zoonotic event. A/H5N1 in particular has infected a wide range of mammals and may be adapting to mammalian 

hosts.

https://en.wikipedia.org/wiki/Enzootic
https://en.wikipedia.org/wiki/Panzootic
https://en.wikipedia.org/wiki/Epizootic
https://en.wikipedia.org/wiki/Genome
https://en.wikipedia.org/wiki/Genetic_recombination
https://en.wikipedia.org/wiki/Reassortment
https://en.wikipedia.org/wiki/Influenza_A_virus_subtype_H5N1#cite_note-Kou2-64
https://en.wikipedia.org/wiki/Influenza_A_virus_subtype_H5N1#cite_note-WHOinfluenza2-65
https://en.wikipedia.org/wiki/Zoonosis
https://en.wikipedia.org/wiki/List_of_mammals_that_can_get_H5N1
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https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/mammals

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.aphis.usda.gov%2Flivestock-poultry-disease%2Favian%2Favian-influenza%2Fhpai-detections%2Fmammals&data=05%7C02%7CMBusch%40vitalant.org%7Ceb240cea378d4485046108dcb7058483%7C7ab6fe4f5392420593a9e4ef38a09662%7C0%7C0%7C638586481545718108%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=ZQnISO9aSNxnIlp9HYiXNKr5ShHLzHoOFcWpezFTqSM%3D&reserved=0














H5N1 Bird Flu Surveillance and Human Monitoring
Weekly Snapshot for Week Ending May 3, 2025
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From 2024 through April 2025, there have been confirmed 

cases in 995+ dairy cow herds, 168+ million birds, 1650+ 

flocks, and at least 70 humans with the epizootic now 

present in all 50 states and human cases in 13 states and 

Canada

Detections in Animals

• 169,264,441 poultry affected as of 5/12/2025 
• 51 jurisdictions with outbreaks in poultry

• 1,053 dairy herds affected as of 5/9/2025 
• 17 states with outbreaks in dairy cows

•13,001 wild birds detected as of 5/7/2025
• 51 jurisdictions with bird flu in wild birds



What research is important to prepare and respond to H5N1 influenza outbreaks?

19 March 2025 13:00 – 19:15 CET

Virtual meeting on Wednesday, 19 March 2025 from 13:00 to 19:15 CET (Geneva 
time)

OBJECTIVES
The objectives of this meeting are to:
-  Identify the knowledge gaps and priority research questions related to the development and 
evaluation of medical countermeasures to prepare for and respond to H5N1 outbreaks
-  Outline regulatory pathways for mRNA vaccines and other novel approaches
-  Review other therapeutics, including monoclonal antibodies and long-acting antivirals
EXPECTED OUTCOMES
-  Outline a roadmap for research and development
-  Promote international collaboration among various researchers and research institutions

1Pathogens prioritization: a scientific framework for epidemic and pandemic research 
preparedness (who.int)

https://www.who.int/publications/m/item/pathogens-prioritization-a-scientific-framework-for-epidemic-and-pandemic-research-preparedness
https://www.who.int/publications/m/item/pathogens-prioritization-a-scientific-framework-for-epidemic-and-pandemic-research-preparedness
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Transmission of a human isolate of clade 2.3.4.4b 
A(H5N1) virus in ferrets

Abstract
Since 2020, there has been unprecedented global spread of highly 
pathogenic avian influenza A(H5N1) in wild bird populations with 
spillover into a variety of mammalian species and sporadically 
humans1. In March 2024, clade 2.3.4.4b A(H5N1) virus was first 
detected in dairy cattle in the USA, with subsequent detection in 
numerous states2, leading to more than a dozen confirmed human 
cases3,4. In this study, we used the ferret, a well-characterized animal 
model that permits concurrent investigation of viral pathogenicity and 
transmissibility5, in the evaluation of A/Texas/37/2024 (TX/37) 
A(H5N1) virus isolated from a dairy farm worker in Texas6. Here we 
show that the virus has a remarkable ability for robust systemic 
infection in ferrets, leading to high levels of virus shedding and spread 
to naive contacts. Ferrets inoculated with TX/37 rapidly exhibited a 
severe and fatal infection, characterized by viraemia and 
extrapulmonary spread. The virus efficiently transmitted in a direct 
contact setting and was capable of indirect transmission through 
fomites. Airborne transmission was corroborated by the detection of 
infectious virus shed into the air by infected animals, albeit at lower 
levels compared to those of the highly transmissible human seasonal 
and swine-origin H1 subtype strains. Our results show that despite 
maintaining an avian-like receptor-binding specificity, TX/37 exhibits 
heightened virulence, transmissibility and airborne shedding relative 
to other clade 2.3.4.4b virus isolated before the 2024 cattle 
outbreaks7, underscoring the need for continued public health 
vigilance.

https://www.nature.com/articles/s41586-024-08246-7#ref-CR1
https://www.nature.com/articles/s41586-024-08246-7#ref-CR2
https://www.nature.com/articles/s41586-024-08246-7#ref-CR3
https://www.nature.com/articles/s41586-024-08246-7#ref-CR4
https://www.nature.com/articles/s41586-024-08246-7#ref-CR5
https://www.nature.com/articles/s41586-024-08246-7#ref-CR6
https://www.nature.com/articles/s41586-024-08246-7#ref-CR7


H5N1 Serosurvey of US Blood Donors in Locations with Dairy Cattle 
Epidemic Activity and Human Infection Cases

Aim 1. Evaluate and validate Influenza seroplex assays for detection of antibodies 
to HPAI H5N1

• Evaluate multiplexed array technologies including multiple H5 and N1 antigens 
corresponding to the current H5N1 strain spreading U.S. dairy cattle and poultry.

• Establish influenza pseudovirus neutralization assays to confirm array findings and 
characterize neutralization antibody titers in sera from donors identified on the 
seroplex assays as reactive for H5N1. 

• Collaborate with NIAID/CDC influenza lab teams to perform live virus neutralization 
testing as an additional confirmatory assay. 



The antibody landscapes against Group 1 and 2 influenza virus hemagglutinin following AS03 and

MF59 adjuvanted H5N1 vaccination

Johannes B. Goll1, Aarti Jain2, Travis L. Jensen1, Rafael Assis2, Rie Nakajima2, Algis Jasinskas2, Lynda

Coughlan4,5, Sami R. Cherikh1, Casey E. Gelber1, D. Huw Davies2, Philip Meade3, Daniel Stadlbauer3, 6,

Shirin Strohmeier3, Florian Krammer3, Wilbur H. Chen4, Philip L. Felgner2*



H5N1 Serosurvey of US Blood Donors in Locations with Dairy Cattle 
Epidemic Activity and Human Infection Cases

Aim 2. Execute blood donor serosurveillance study in highest impacted outbreak states

• Execute two waves of blood donor based serosurveillance collection and testing in Q1 
2025 and Q4 2025: 

• 6,000 donation-derived samples from CO/WY, TX & CA

• First wave: cross-sectional in design to include first time and repeat donations with 
diverse demographics (oversampling for Hispanic or younger donor populations)

• Second wave: re-sample donors from first wave to generate longitudinal serology 
data.  

• Execute an electronic survey, including occupation and symptoms, of all sampled 
donors, and would also be able to contact donors who test Ab-reactive for more 
detailed epidemiological investigation and follow-up sample acquisition. 



H5N1 Serosurvey of US Blood Donors in Locations with Dairy Cattle 
Epidemic Activity and Human Infection Cases

Aim 3. Perform plasma donor serosurveillance study to confirm findings and refine 
dynamics of viral and immunologic parameters in high frequency source plasma 
donors 

• Execute plasma donor based serosurveillance collection and testing sampling 
6,000 donation-derived samples from CO, TX and CA

• Capture serial archived donations from positive donors to perform viral RNA and 
antibody testing to characterize dynamics of acute infection stages and antibody 
persistence. 



Convalescent Blood and Plasma Donors 
for Generation of Immunotherapies

• Convalescent plasma for direct transfusion (analogous to CCP)

• Convalescent plasma for fractionation and production of hyperimmune IVIG

• PBMC for isolation of B cells to generate hybridomas for pathogen-specific mAbs

• Collaboration with Gigagen/Grifols to produce recombinant polyclonal Ab therapies

GigaGen Awarded U.S. BARDA Contract to

 Develop Recombinant Polyclonal Antibody Therapies for Botulinum Neurotoxins and an Additional Biothreat 

The contract will provide an initial commitment of $19.6 million and up to $135.2 million over a six-year period, supporting 

drug manufacturing and phase 1 trials for the two programs. 

GigaGen’s recombinant polyclonals are part of Grifols’ robust innovation strategy and commitment to delivering the next 

generation of antibody drugs for patients and healthcare professionals.

The award, valued at up to $135.2 million, is to develop a recombinant polyclonal antibody therapy for botulinum neurotoxins 

(BoNT) and a second biothreat of interest to the agency that will be determined at a later time. 



Thanks to Dr. Marion Lanteri for 

assistance with presentation 

Thanks to you for your attention
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