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On December 27, 2022, the avian influenza Nation-
al Reference Laboratory of the Agency for Food, 

Environmental and Occupational Health & Safety in 
France confirmed a case of highly pathogenic avian 
influenza (HPAI) A(H5N1) clade 2.3.4.4b virus in a 
domestic cat. The cat lived with a human family next 
to a breeding duck farm, which had notified the ani-
mal health services of possible HPAI on December 9, 
2022, after observing a 20% drop in egg production. 
After HPAI H5N1 clade 2.3.4.4b virus was confirmed 
at the farm, 8,375 ducks were culled on December 14. 
On December 20, the cat displayed disturbances in 
general condition, including apathy and mild hyper-
thermia, and was seen by a veterinary surgeon. The 
cat’s condition worsened; pronounced neurologic 
and respiratory (dyspnea) symptoms appeared, re-

sulting in compassionate euthanasia on December 24. 
Veterinarians collected sinonasal, tracheal, and anal 
swab samples after death, and a screening labora-
tory performed real-time reverse transcription PCR 
(RT-PCR) targeting the matrix protein and hemag-
glutinin (H5) genes. The laboratory sent H5-positive 
tracheal and sinonasal swab samples to the National 
Reference Laboratory, which confirmed HPAI H5N1 
virus by using specific real-time RT-PCR for H5 clade 
2.3.4.4b and neuraminidase (N1) genes (Table).

We compared the complete sequence of 
the HPAI H5N1 virus found in the cat (A/cat/
France/22P026544/2022) with other HPAI H5N1 vi-
rus sequences circulating in France in the same area, 
including the virus found in the neighboring duck 
farm (A/duck/France/22P025647/2022). Phyloge-
netic analyses of HPAI H5N1 genomes indicated that 
the virus from the cat belonged to the A/duck/Sara-
tov/29-02/2021–like genotype, which has been the 
predominant virus genotype circulating in France and 
Europe since September 2022. The cat virus sequence 
was directly related to virus sequences identified in 
the same area in December 2022 (Figure). Further-
more, the virus isolated from the neighboring duck 
farm (Figure) had only 2 nt differences (out of 13,507 
total nts) compared with the cat virus, resulting in an 
E627K mutation in polymerase basic protein 2 and 
E26G mutation in nonstructural protein 2 in the cat vi-
rus. The E627K mutation has been described as a ma-
jor marker of influenza virus adaptation to mamma-
lian hosts (1). The E26G mutation has a possible role 
in virus adaptation to temperature changes (2). Since 
September 2021, a total of 90 sequences of HPAI H5N1 
clade 2.3.4.4b viruses detected in mammals have been 
available in the GISAID EpiFlu database (https://
www.gisaid.org), 20 of which have the E627K mu-
tation, most probably indicating a rapid selection of 
this mutation in mammalian hosts (3). This virulence 
marker is in addition to those already observed in cir-
culating HPAI H5N1 viruses detected in birds in Eu-
rope, such as the PB1-F2 N66S mutation (4).

Since winter 2021–22, the number of reported 
cases of HPAI H5N1 clade 2.3.4.4b infections in mam-
mals has increased (5,6), likely caused by several fac-
tors. First, a higher prevalence of HPAI H5 viruses in 
wild and domestic birds might increase the probabil-
ity of interactions between infected birds and mam-
mals (scavenging, shared habitat). Second, increased 
surveillance of avian influenza in wildlife might lead 
to more detection in mammals. Third, currently cir-
culating viruses might infect mammalian hosts more 
easily. HPAI H5N1 virus detection in mammals is of-
ten linked to clinical signs, such as neurologic symp-

We detected highly pathogenic avian influenza A(H5N1) 
clade 2.3.4.4b virus in a domestic cat that lived near a 
duck farm infected by a closely related virus in France 
during December 2022. Enhanced surveillance of symp-
tomatic domestic carnivores in contact with infected birds 
is recommended to prevent further spread to mammals 
and humans. 
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toms, or death of the animal (3,7). Few indications of  
intermammal HPAI H5N1 clade 2.3.4.4b contamina-
tion exist with the exception of massive infections in 
seal colonies in the United States (6) and a mink farm 
in Spain in 2022 (6,7). In our case report, negative re-
sults from serologic and real-time RT-PCR analyses of 
samples from the dog and other cat in the same house-
hold indicate a lack of intermammal transmission.

In conclusion, we show that HPAI H5N1 clade 

2.3.4.4b can infect cats; HPAI H5N1 clade 1 and clade 
2.2 have been sporadically detected in cats since 2004 
(8). The close interactions and proximity of domestic 
cats and humans and rapid selection of mutations (af-
ter 1 passage from bird to mammal) could result in a 
virus with potential for interhuman transmission, in-
dicating a considerable public health threat. Given that 
HPAI H5N1 circulates at high levels in wild and do-
mestic birds, and virus was detected in a domestic cat, 

Figure. Phylogenetic analysis of highly pathogenic avian influenza A(H5N1) clade 2.3.4.4b virus detected in domestic cat, France, 2022. 
Tree was created by using MEGA 7 software (https://megasoftware.net) and the neighbor-joining method with 1,000 bootstrap replicates 
for complete concatenated HPAI H5N1 virus segments. All sequences belong to the A/duck/Saratov/29-02V/2021–like genotype. Red 
solid circle indicates virus sequence from cat; black solid circle indicates sequence from a nearby duck farm. Both sequences are 
available in the GISAID database (https://www.gisaid.org) under accession nos. EPI_ISL_16395206 (cat) and EPI_ISL_16740903 
(duck). Red bracket indicates closely related sequences detected during the same period and area in France from domestic bird farms. 
Scale bar indicates nucleotide substitutions per site.

 
Table. Real-time reverse transcription PCR results for different clinical samples in study of highly pathogenic avian influenza A(H5N1) 
clade 2.3.4.4b virus in domestic cat, France, 2022* 

Sample 
PCR target gene 

Matrix protein  H5 hemagglutinin H5 hemagglutinin 2.3.4.4b  N1 neuraminidase 
Tracheal swab 25.5 25.5 26 29.4 
Sinonasal swab 33.3 31.5 32.9 36.7 
Anal swab ND ND NA NA 
*Values are PCR cycle thresholds. NA, not applicable; ND, not detected. 
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we recommend enhanced surveillance of symptomatic 
domestic carnivores in contact with infected birds to 
rapidly identify potential transmission events to other 
domestic animals and prevent further spread to hu-
mans. Our report also indicates that adequate protec-
tive equipment and barrier measures should be pro-
vided to avoid direct transmission of HPAI to persons 
exposed to infected birds (6,9).
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Leprosy, or Hansen disease, is a chronic infectious 
disease caused by the acid-fast rod Mycobacterium 

leprae. Leprosy primarily affects the skin and periph-
eral nervous system, and disease course is largely de-
pendent on individual susceptibility to M. leprae (1). 
Leprosy has been historically uncommon in the Unit-
ed States; incidence peaked around 1983, and a drastic 

Florida, USA, has witnessed an increased incidence 
of leprosy cases lacking traditional risk factors. Those 
trends, in addition to decreasing diagnoses in foreign-
born persons, contribute to rising evidence that leprosy 
has become endemic in the southeastern United States. 
Travel to Florida should be considered when conducting 
leprosy contact tracing in any state.


