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Beginnings

Since mid-June, social media alerts in Poland about a sudden, fatal illness in cats with 
acute respiratory and neurological symptoms probably caused by the avian influenza virus



Beginnings

At the time, all of the information came from the media; there was no complete 
knowledge, let alone certainty, of what had actually happened… 

In order to obtain some information, we asked vet clinics/vet labs to send cat samples 
for testing

To systematise the research and to obtain detailed data on cats, we developed and 
distributed a questionnaire for practitioners at veterinary clinics, in which we asked 
about various aspects of cat health, behaviour, nutrition, clinical manifestations or gross
lesions.



• 1st signals of diseases in cats appeared in half of June 2023

• Cats were reported in various parts of Poland, initially from Pomerania Region

Beginnings



severe inflammation of the lungs

nervous symptoms
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Cat studies

• In the period June-August, 76 animals (including a 
dog and a caracal) received,

• The presence of HPAIV H5N1 found in 31 animals 
(30 cats and 1 caracal),

• Whole genome sequencing performed on 30 feline 
samples,

• All cat strains belong to HPAIV H5N1, clade 2.3.4.4b,

• Topologies of the maximum likelihood phylogenetic 
trees of the eight gene segments indicate that the 
viruses belong to genotype CH (H5N1 
A/EurasianWigeon/Netherlands/3/2022-like). 



CH genotype

CH in Europe

- The genotype CH has widely circulated in Europe since October 2022 (9.5% of
the sequences).

CH in Poland

- Genotype CH was identified for the first time in mid-December 2022 and since
then it has been responsible of 58% of the cases in domestic birds and 30% of
the cases in wild birds (mainly in waterfowls), based on the available data.

- Between December 2022 and January 2023 it has been responsible of several
outbreaks in poultry mainly in the Wielkopolskie region



HPAIV in Poland

Genotype CH was 
identified for the first 
time in mid-December 
2022 but from mid-
February broadly 
replaced by BB genotype



CH genotype

- Since February 2023 this genotype has been only sporadically identified in the
country (n=6): four in February (3 wild birds and 1 poultry)

in white stork, Malopolskie – 4 June

in poultry in backyard flock, Malopolskie – 29 June



Network analysis

The sequences of the viruses from cats are highly related to each other and cluster
with a virus of the same genotype detected in a white stork in Poland on 4th June
2023 and in a backyard chicken farm on 29th of June.

Network analyses of 
the complete genome 
of all the H5N1 viruses 
of the CH genotype 
from Europe



No clear clustering by geographic location was observed for the 
H5N1 collected from the different cats in Poland

Network analysis



Genetic diversity
NP M2 NS2
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A/white_stork/Poland/MB244/2023_H5N1_2023-06-04_tarnowski I N I I K E K V D H P M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/chicken/Poland/H296/2023_H5N1_2023-06-29_malopolskie I T I I K E R V D H S M E M R P/L I N S A P W K K M F V P S F A D E C A V D I N D V Y N H K I S S A D S S L L T P E S

A/domestic_cat/Poland/Kot2/2023_H5N1_2023-06-19_Poznan I T I I K E R M D H S M E M R L I/V N S A P W K V D I N D V Y N H K I S S A E A N L L T P E S

A/domestic_cat/Poland/Kot1/2023_H5N1_2023-06-19_Poznan I T I I K E R V D Y S M E M K L I N S A P W K V D I N D V Y N H K I S S A E A S L I T P E S

A/domestic_cat/Poland/H322-M/2023_H5N1_2023-07-12_pomorskie I T I I K E R V D H S I D M R L I N S A P L T K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H321-M/2023_H5N1_2023-07-12_pomorskie M T I I K E R V D H S I E M R L I N S A P L K K M F V P S Y A D G C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H320-M/2023_H5N1_2023-07-12_pomorskie I T I I K E R V D H S I E M R L I N S A S L K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H319-M/2023_H5N1_2023-07-12_pomorskie I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V Y N H K I P S A E A S L L T P E S

A/domestic_cat/Poland/H314-W3/2023_H5N1_2023-07-06_dolnoslaskie I T I I K E R V D H S I E M R L I N S A P L K R M F V S S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H304-M2/2023_H5N1_2023-07-07_kujawsko-pomorskie I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E/G S/G

A/domestic_cat/Poland/H304-M1/2023_H5N1_2023-07-07_kujawsko-pomorskie I T I I K E R V D H S M E T R L I N S A P W K K M F V P S Y A D E C A V D I N D I Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H299-N/2023_H5N1_2023-07-04_mazowieckie I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H293-N/2023_H5N1_2023-06-30_dolnoslaskie I T I I K E R V D H S I E M R L I N S A P L K K M F V P S Y A D E C A V D I N/T D V Y N R K I S S A E A S F L T P E S

A/domestic_cat/Poland/H277-W1/2023_H5N1_2023-06-26_Namyslow/opolskie I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A N/D E C A V N/D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H275k3-M/2023_H5N1_2023-06-28_pomorskie I T I I K E R V D H S I E M R L I N S A P L K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H271-W/2023_H5N1_lubelskie I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H270-W/2023_H5N1_lubelskie I T I I K E R V D H S I D M R L I D S A P L T K M F V P Y Y A D E C A V D I N D V Y N H R I S S A E A S L L T P E S

A/domestic_cat/Poland/H267-W/2023_H5N1_Strzelin/dolnoslaskie I T I I K E R V N/D H S M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V H/Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H266-W/2023_H5N1_2023-06-19_Bydgoszcz/kujawsko-pomorskieI T I I K E R V D H S I E M R L I N S A P L K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H264-G/2023_H5N1_2023-06-24_Poznan I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H263-G/2023_H5N1_2023-06-24_Komarow-Osada I T I I K E R V D H S M E M R L I N S A P W K K M F V P S Y A D E C T V D I N D V Y N H K I S G A E A S L L T P E S

A/domestic_cat/Poland/H257-G/2023_H5N1_2023-06-24_Lublin I T I I K E R V D H S I E M R L I N S A P L K K M F V P S Y T D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H256-G/2023_H5N1_2023-06-24_Lublin I T I I K E R V D H S I E M R L I N S A P L K K M F V P S Y A D E C A V D V N D V Y N H K I S S V E A S F L T P E S

A/domestic_cat/Poland/H255-M/2023_H5N1_2023-06-21_Pruszcz_Gd I T I I K E R V D H S I D M R L I N S A P L T K M F V P S Y A D E C A V D I N D/G V Y N H K I S S A E A S L L T P/S E S

A/domestic_cat/Poland/H254/2023_H5N1_2023-06-22_Lublin I T I I K E R V D H S I D M R L I N S A P L T K M L V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H253/2023_H5N1_2023-06-22_Lublin I T I I K E R V D H S I D M R L I N S A/T P L T K M/V F V P S Y A D E C A A D I N D V Y N H K I/M S S A E A S L L T P E S

A/domestic_cat/Poland/H252/2023_H5N1_2023-06-22_Lublin I T I I K E R V D H S M E M R L I N S A P W K K M F I/V P S Y A D E C A V D I N D V Y N/S H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H249/2023_H5N1_2023-06-22_Gdansk I T I I R D R V D H S I D M R L I N S A P L T K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H248/2023_H5N1_2023-06-15_Pruszcz_Gdanski I T I I/V K E R V D H S M/I E M R L I N S A P W/L K K M F I/V/N/D P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H247/2023_H5N1_2023-06-20_Gdansk I T I I K E R V D H S I D M R L I N S A P L T K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/domestic_cat/Poland/H246-M/2023_H5N1_2023-06-21_Gdynia/pomorskie I T I I K E R V D H S I D M R L I N S/T A P L T K M F V P S Y A D E Y/C A V D I N D V Y N H K I S S A E A S L L T P E S

A/cat/Poland/Gda1/2023_H5N1_2023-06-21 I T I I R D R V D H S I D M R L I N S A P L T K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S L L T P E S

A/caracal/Poland/H303-P/2023_H5N1_2023-06-17_lodzkie I T T I K E R V D H S I E M R L I N S A P L K K M F V P S Y A D E C A V D I N D V Y N H K I S S A E A S F L A P E S

M1 NS1PB2 PB1 PB1-F2 PA HA NA

Amino acid differences among the proteins of the H5N1 viruses collected from cats, caracal and the related viruses 
from birds identified in Poland

- Compared to the H5N1 from the white stork and chicken, the viruses from cats show 4-7 nt and 3 aa
mutations (PB2-N82T, PB2-K526R and PB1-P64S)

- The H5N1 collected from cats in Poland show from 0 to 12 nucleotide differences and from 0 to 8
amino acid differences



Genetic markers of adaptation to mammals

Gene Mutation Effects Cats White
stork

Backyard
chicken

PB2

K526R Increased polymerase activity
in mammalian cel line

Yes No Yes

E627K Enhanced polymerase activity, 
increased virulence in mice

Yes Yes Yes

The Polish H5N1 viruses from cats gained dual 526R/627K substitutions 
in the PB2 protein and are the only clade 2.3.4.4b viruses characterized 

to date showing both mutations

Had two mutations which are an important molecular markers of virus adaptation in 

mammals

BUT

All studied A(H5N1) viruses circulating in cats in Poland were well-adapted to avian 

species, as they retain a preferential binding for avian-like receptors 



• In the period June-August 2023, 76 animals (including a dog and a caracal) received 
and the presence of HPAIV H5N1 found in 31 animals (30 cats and 1 caracal),

• Virus transmission among cats excluded (no infections in other cats in the hospital, 
lack of a genetic clustering by geographic area),

• Although the most likely source appears to be poultry meat, no such meat has been 
identified to date,

• The number of mutations among the viruses from cats reflects two possible
scenarios: one in which the cats might have been exposed to multiple sources of
infection of highly related viruses, and another one in which a single source of
infection was followed by intra-host evolution in each animal,

Summary



• The viruses from cats retained a preferential binding for avian-like receptors but had two
molecular markers of mammalian adaptation in the PB2 protein (526R/627K),

• The high genetic identity of the viruses collected from cats with the H5N1 virus identified
in a white stork and in a backyard chicken in Poland in June may indicate that this virus
has circulated in birds in Poland,

• The presence of mutation PB2-627K in the virus from the white stork and PB2-
526R/627K in the virus collected from a backyard chicken suggests its possible replication
in some mammalian species before infecting the birds.

Summary



Conclusions

• Consideration should be given to strengthening surveillance in poultry, but also in 
some susceptible mammal species kept close to infected poultry farms,

• Consideration should also be given to the need to include mammals in Europe 
among the species posing a significant risk of HPAIV spread, in order to provide 
health authorities with the tools and guidance for appropriate management in 
such cases.



Thank for your attention!


