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2022-2023 epidemic wave in Europe

Complete genome sequences available since
October 2022  >1750 viruses from 24 European 
countries

HPAI H5 from wild birds

HPAI H5 from domestic birds

HPAI H5 from mammals

HPAI H5 viruses collected in Europe 
since October 2022



Genetic diversity
October 2022 - August 2023

>95% of the 
characterized viruses 
belong to three major 
genotypes

Subtype PB2 PB1 PA HA NP NA MP NS Genotype Representative European viruses N. of viruses

BB H5N1 A/Herring_gul l/France/22P015977/2022-l ike 872

AB H5N1 A/duck/Saratov/29-02/2021-l ike 669

CH H5N1 A/Euras ian_Wigeon/Netherlands/3/2022-l ike 155

CC H5N1 A/chicken/Germany-NI/AI04794/2022-l ike 35

AF H5N1 A/chicken/Ita ly/IZSLT122448_21VIR9218-1/2021-l ike 16

C H5N1 A/Euras ian_Wigeon/Netherlands/1/2020-l ike 8

CB H5N1 A/Mal lard/Netherlands/19/2022-l ike 2

CU H5N1 A/pheasant/Ita ly/23VIR6483-3/2023-l ike 2

CA H5N1 A/Mal lard/Netherlands/18/2022-l ike 1

CD H5N1 A/swan/Ita ly/22VIR10875-2/2022-l ike 1

CF H5N1 A/mal lard/Ita ly/22VIR9762-1/2022-l ike 1

CG H5N1 A/flamingo/Ita ly/22VIR11494-1/2022-l ike 1

CI H5N1 A/Great_Cormorant/Netherlands/1/2022-l ike 1

CK H5N1 A/chicken/Poland/H05-N/2023-l ike 1

CM H5N1 A/Corvus_monedula/Belgium/11918_0006/2022-l ike 1

CN H5N1 A/great_egret/France/22P021741/2022-l ike 1

CP H5N1 A/Peregrine_fa lcon/Netherlands/4/2024-l ike 1

CR H5N1 A/pheasant/England/251536/2022-l ike 1

CS H5N1 A/mute_swan/Poland/MB021/2023-l ike 1

CT H5N1 A/Black-headed_gul l/Netherlands/4/2023-l ike 1

H5N2 CJ H5N2 A/Euras ian_Wigeon/Netherlands/6/2022-l ike 1

H5N5 I H5N5 2

H5N1
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Temporal dynamics of the virus genotypes in Europe: 2020-2023
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Source: EFSA, Scientific report: Avian influenza 
overview June-September 2023. EFSA Journal 
2023

Temporal dynamics of the virus genotypes in Europe: 2020-2023



The geographic expansion of the BB genotype
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The genotypes in wild birds in Europe, June-August 2023
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The genotypes in domestic birds in Europe, June-August 2023
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HPAI H5 outbreaks in mammals

Source: EFSA, Scientific report: Avian 
influenza overview April-June 2023. EFSA 
Journal 2023



Which genotypes infected mammalian species in Europe?
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Genotype distribution among different host categories in Europe, 2022-2023
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Increased zoonotic potential

Molecular markers of virus adaptation to mammals in Europe



Avian Mammals

53.4% 46.6%

Mutations in the PB2 protein
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Molecular markers of virus adaptation to mammals in Europe



0.6%

99.4%
PB2-271A, N=1, Genotype BB, Italy 2023

50% (N=12 H5N8 viruses) from a local transmission among
poultry farms in Germany, March 2021. [PB2-627K]

N=2 in H5 viruses identified in rheas in zoos in Germany (2021) 
and Spain (2022). [PB2-627K]

N=4 in H5 viruses possibly linked to mammalian infections:

PB2-701N, N=1, Genotype AB, Belgium 2022

PB2-627K, N=1, Genotype CH, Poland 2023

PB2-526R-627K, N=1, Genotype CH, Poland 2023

N=24

Molecular markers of virus adaptation to mammals in Europe

Mutations in the PB2 protein

Avian



149 13 33 33N. sequences

Molecular markers of virus adaptation to mammals in Europe

Mammals

Mutations in the PB2 protein
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Take home messages

• Most of the currently circulating viruses in birds in Europe belong to the BB genotype. However, we cannot exclude
bias due to the fact that the highest number of H5N1 viruses collected and genetically characterized are from Laridae.

• To date, no key mutations associated to the switch in the virus binding preference from avian to human-type
receptors have been identified in the H5 collected in Europe. However, matter of concern is the detection of a
mutation that could change the receptor binding preference from avian to human in a H5N6 virus of clade 2.3.4.4b
collected in farmed dogs in China.

• Molecular markers of mammalian adaptation in the PB2 protein can be rapidly acquired by the virus during infection
in mammalian species. Viruses containing such mutations may have a greater zoonotic potential.

• Surveillance and real-time genetic characterization is highly recommended to promptly identify viruses with
mutations that can increase their zoonotic potential.

• Asymptomatic H5 infections in mammalian species, including pets, has been demonstrated (Moreno et al., 2023;
Chestakova et al. 2023). This raises concerns over the possibility of subclinical infections with emerging viruses with
increased zoonotic potential in animals in close contact with humans.
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Are mutations associated to resistance toward antiviral drugs increasing?

Mutations associated with antiviral resistance have been occasionally identified in the circulating strains. Specifically, about 3%
of the characterised viruses contain mutations associated with reduced inhibition by neuraminidase inhibitors (NAI) and 1.7%
possess mutations which can cause increased resistance to amantadine and rimantadine.

0,0

5,0

10,0

15,0

20,0

25,0

30,0

35,0

40,0

NAI M2 PA


