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Genomic surveillance of AIV: 
do we need more of it?



2020-2021 HP H5Nx epidemic in EU MSs (5/10/2020–15/9/2021)

• 3627 Highly Pathogenic Avian Influenza (HPAI) virus outbreaks in EU MSs^

• 261 genome sequences available in GISAID (time needed for submission µ@79 days)

• 114 genome sequences confidentially shared with the EURL
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^https://www.efsa.europa.eu/sites/default/files/2021-09/9979.pdf
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Technical 
barriers

-Inefficient data use

-Lack of beneficial 
impact on animal and 

public health

Barriers to AIV sequence data generation and sharing

Technical barriers

Limited capacity to 
perform sequencing

Motivational barriers

No incentives

Scientific opportunities 
may be lost (data are 

not shared until articles 
are published)

Economic barriers

Lack of resources

Political barriers

Lack of trust: potential 
misinterpretation, misuse or 

intentional abuse of data

Lack of guidelines: sharing 
not well regulated or 

standardized, resulting in 
protective policies
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Strategies to resolve specific barriers

EURL available to 
provide support

???



Strategies to resolve motivational, economic and political barriers
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Is the provision of guidelines for genomic sequencing of AIV a 
possible solution?
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Genome sampling strategies 

Depend on:

-Answers being sought 
-Resources available



Sampling strategy Sequence Metadata Objective

Representative 

sampling of AIV 

positive cases obtained 

from national 

surveillance systems

Species, Date and Location of 

sampling, Clinical information

Characterization of genetic 

diversity of AIV in poultry 

species

Species, Date and Location of 

sampling, Clinical information

Characterization of genetic 

diversity of AIV in wild birds

Targeted sampling from 

AIV outbreaks occurring 

in special settings or 

populations.

Species, Date and Location of 

sampling, Clinical information

-Unusual events (changes in 

pathogenicity, clinical signs, 

host range)

-Evaluation of transmission 

drivers

-Reconstruction of 

transmission dynamics within 

and between farms

-Vaccine breakthrough 

infections 

Sampling approach? 
Number of samples to 

be sequenced?



Sampling strategy Sequence Metadata Objective Sampling Approach

Representative 

sampling of AIV 

positive cases obtained 

from national 

surveillance systems

Species, Date and Location of 

sampling, Clinical information

Characterization of genetic 

diversity of AIV in poultry 

species

For outbreaks caused by HPAI viruses and LPAI viruses 

with zoonotic potential or increased virulence, it is 

recommended to sequence at  least one positive 

sample from each AIV outbreak. In case of multiple 

outbreaks in a short timespan, at least one positive 

sample should be sequenced from each cluster of 

infection recognized through the epidemiological 

investigation. 

Species, Date and Location of 

sampling, Clinical information

Characterization of genetic 

diversity of AIV in wild birds

Sequencing is performed on HPAI samples 

representative in terms of time, species, geography, 

subtype as well as in terms of disease severity. In order 

to follow the evolution of the virus over time, 

sequencing of positive samples should be carried out 

periodically (at least every two weeks). The same 

sampling approach should be applied to emerging LPAI 

viruses with zoonotic potential.

Targeted sampling from 

AIV outbreaks occurring 

in special settings or 

populations.

Species, Date and Location of 

sampling, Clinical information

-Unusual events (changes in 

pathogenicity, clinical signs, 

host range)

-Evaluation of transmission 

drivers

-Reconstruction of 

transmission dynamics within 

and between farms

-Vaccine breakthrough 

infections 

Infection in mammals: Dense sampling and sequencing 

of all or most of the infected individuals at the same 

location and time, whenever these events occur.

Infection in domestic or wild birds: dense sampling and 

sequencing of multiple samples from the same outbreak 

(e.g. in case of farms, one sample/epidemiological unit)



Guidelines for genomic sequencing of AIV: proposed role of the 
EURL in the genomic surveillance of AIV
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NRLs submitting
samples for sequencing

to the EURL

Provide the EURL with:

- material for nucleic acid 
extraction or material already 

extracted (RNA) or cDNA

-the Ct value of samples should 
be <28

-the cold chain should always be 
maintained during transport and 
RNA samples should be stored at 

≤ 70° C

-metadata.

Sequence data 
generated at the NRLs

Provide the EURL with:

-Accession numbers of the 
sequences published by the 

NRLs  

-unpublished consensus 
sequences generated by 

the NRLs

-metadata



The results of the analyses are confidentially shared with NRLs and the EC 
through Mattermost platform. The release frequency of the EU genomic 

reports will be defined according to the epidemiological situation.



Questions to ignite the discussion 

• Are you aware of any other barrier preventing sequence data generation and 
sharing?

• Considering the sharing barriers you can see in your own country/laboratory, do 
you think guidelines could help you to manage genetic surveillance?

• Is sharing of the EU genomic reports prepared by the EURL in the Mattermost 
platform an acceptable option?
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