
H5 highly pathogenic avian influenza viruses 
(HPAIVs) of the A/goose/Guangdong/1/1996 

lineage have diversified into multiple clades, threat-
ening wild birds and poultry worldwide. Clade 
2.3.4.4b HPAIVs have been consistently isolated in 
Asia and Europe since 2016 (1–3) and expanded fur-
ther to North America in late 2021 (4). The global cir-
culation of H5 HPAIVs over a relatively short time 
highlights the pivotal role of migratory birds in virus 
dissemination (5). H5 HPAIVs in clade 2.3.4.4 fre-
quently acquire the neuraminidase (NA) gene from 
locally circulating low pathogenicity avian influenza 
viruses (LPAIVs), which often infect waterfowl, lead-
ing to the generation of novel H5Nx reassortant vi-
ruses, such as H5N2, H5N6, and H5N8 (6).

During the winter seasons 2021–22 and 2022–23, 
Hokkaido, located in the northernmost part of Japan, 
experienced HPAIV outbreaks driven by bird migra-
tion that substantially affected poultry and other resi-
dent birds. Those viruses clustered in the group 2 (G2) 
d subgroup within clade 2.3.4.4.b, which has multiple 
subgroups, G2a–e, and shared a common ancestor 
with HPAIVs detected in Europe in late 2020 (7). 
HPAIV subgroup G2d might have undergone inter-
continental transmission from Europe to Japan (8,9). 
During winter 2023–24, H5N5 HPAIVs were detected 
in a crow flock in Hokkaido, and further monitoring 
revealed cocirculation of 2 distinct viruses in the crow 
population. We investigated the genetic origin and 
antigenicity of H5N5 HPAIVs isolated in Hokkaido.

The Study
We conducted passive surveillance of HPAIV infec-
tions in wild birds in a public garden in Sapporo, the 
prefectural capital of Hokkaido, Japan; ≈2,000 crows 
flock together during winter and are observed by gar-
den staff. We isolated viruses from tracheal and cloa-
cal swab samples collected from dead crows in the 
garden by inoculating 10-day-old embryonated eggs; 
we confirmed results by using reverse transcription 
PCR (Appendix, https://wwwnc.cdc.gov/EID/
article/30/9/24-0356-App1.pdf). On November 23 
and 24, 2023, we isolated H5N1 HPAIVs from 2 dead 
large-billed crows (Corvus macrorhynchos), desig-
nated as A/large-billed crow/Hokkaido/B067/2023 
(H5N1) and A/large-billed crow/Hokkaido/
B068/2023 (H5N1). The hemagglutinin (HA) gene se-
quences from those 2 H5N1 HPAIVs indicated they 
clustered with the G2d subgroup of HPAIVs found 
in Hokkaido during the winter seasons 2021–22 and 
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We isolated highly pathogenic avian influenza (HPAI) 
H5N5 and H5N1 viruses from crows in Hokkaido, Ja-
pan, during winter 2023–24. They shared genetic simi-
larity with HPAI H5N5 viruses from northern Europe but 
differed from those in Asia. Continuous monitoring and 
rapid information sharing between countries are needed 
to prevent HPAI virus transmission.
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2022–23. In contrast, HA genes of 3 H5 HPAIVs iso-
lated from dead crows on January 8–11, 2024, were 
closely related to the G2a subgroup of H5N5 HPAIVs 
found in northern Europe and North America. Sub-
sequent whole-genome sequencing analysis of the 
3 G2a HPAIVs confirmed their subtype was H5N5; 
we named them A/large-billed crow/Hokkaido/
B073/2024 (H5N5), A/large-billed crow/Hokkai-
do/B074/2024 (H5N5), and A/crow/Hokkaido/
B075/2024 (H5N5) (Table 1).

We phylogenetically analyzed virus isolates 
along with reference sequences obtained from GI-
SAID (https://www.gisaid.org); the HA genes of 
H5N5 HPAIVs isolated in Hokkaido diverged con-
siderably from HPAIVs isolated in Japan during win-
ter 2020–21 (10), forming a distinct branch within the 
G2a subgroup (Figure). In addition, the other gene 
segments of H5N5 HPAIVs from Hokkaido were ge-
netically distant from those in HPAIV strains isolated 
in Japan during winter 2021–22 (Appendix Figures 
1–6). BLAST (https://blast.ncbi.nlm.nih.gov) analy-
sis of sequences from GISAID revealed that all 8 gene 
segments of H5N5 HPAIVs from Hokkaido were 
very close (genetic similarity >99%) to H5N5 HPAIVs 
detected in northern Europe since 2022, in contrast to 

those from North America (Table 2), suggesting a low 
possibility of virus transmission from North America. 
H5N5 HPAIVs from Hokkaido shared a common an-
cestor with H5N5 HPAIV from Europe assigned the 
genotype EA-2021-I by the European Food Safety Au-
thority (11). Parent strains of H5N5 HPAIVs from Eu-
rope, represented by A/swan/Rostov/2299-2/2020 
(H5N5), were proposed to originate in western Rus-
sia during autumn 2020. Those viruses underwent 
genetic evolution via reassortment events involv-
ing H5N8 HPAIVs circulating in Europe since 2018 
(12) and the N5 NA gene derived from concurrently 
circulating LPAIVs (13). H5N5 HPAIVs reported in 
northern Europe during 2022–2023 exhibited specific 
genetic differences compared with H5N5 HPAIVs de-
tected in Europe during autumn 2020, particularly in 
the N5 NA gene. Those differences included a 66-bp 
nucleotide deletion within the N5 NA gene, which we 
also observed in the H5N5 HPAIVs from Hokkaido. 
Truncation of the NA stalk has been attributed to the 
adaptation of those viruses from wild birds to Galli-
formes spp. birds (14). However, most H5N5 HPAIV 
infections in Europe were detected in wild birds, and 
no cases have been detected in Galliformes spp. birds 
since 2022 (15). Further investigation is needed to 

 
Table 1. H5 viruses isolated in Hokkaido and Kumamoto, Japan, in winter 2023–24 in study of cocirculation of genetically distinct 
highly pathogenic avian influenza H5N5 and H5N1 viruses in crows* 
Virus name Subgroup Date† City/town Latitude Longitude Accession no. 
A/large-billed crow/Hokkaido/B067/2023 
(H5N1) 

G2d 2023 Nov 23 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18591747 

A/large-billed crow/Hokkaido/B068/2023 
(H5N1) 

G2d 2023 Nov 24 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18594618 

A/large-billed 
crow/Hokkaido/0112F066T/2023 (H5N5) 

G2a 2023 Dec 19 Erimo 42°00′59”N 143°08′53”E EPI_ISL_18837770 

A/large-billed 
crow/Hokkaido/0112F066C/2023 (H5N5) 

G2a 2023 Dec 19 Erimo 42°00′59”N 143°08′53”E EPI_ISL_18838019 

A/large-billed crow/Hokkaido/B073/2024 
(H5N5) 

G2a 2024 Jan 8 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18792212 

A/large-billed crow/Hokkaido/B074/2024 
(H5N5) 

G2a 2024 Jan 9 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18830859 

A/crow/Hokkaido/B075/2024 (H5N5) G2a 2024 Jan 11 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18830860 
A/large-billed crow/Hokkaido/B076/2024 
(H5N1) 

G2d 2024 Jan 12 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18830861 

A/large-billed crow/Hokkaido/B078/2024 
(H5N1) 

G2d 2024 Jan 17 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18876661 

A/carrion crow/Hokkaido/B079/2024 (H5N1) G2d 2024 Jan 18 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18876662 
A/large-billed crow/Hokkaido/B080/2024 
(H5N1) 

G2d 2024 Jan 22 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18932042 

A/carrion crow/Hokkaido/B081/2024 (H5N1) G2d 2024 Jan 26 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_18876663 
A/large-billed crow/Hokkaido/B104/2024 
(H5N5) 

G2a 2024 Feb 20 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_19033207 

A/large-billed crow/Hokkaido/B120/2024 
(H5N5) 

G2a 2024 Mar 16 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_19055087 

A/large-billed crow/Hokkaido/B157/2024 
(H5N5) 

G2a 2024 Apr 30 Sapporo 43°03′50”N 141°20′35”E EPI_ISL_19174744 

A/peregrine 
falcon/Kumamoto/4301C001/2024 (H5N5) 

G2d 2024 Jan 16 Kumamoto 32°56′07”N 130°33′45”E EPI_ISL_18876660 

*Accession numbers are from GISAID (https://www.gisaid.org). 
†Date of sample collection.  
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clarify whether NA stalk truncation affects pathogen-
esis of H5N5 HPAIVs.

During winter 2023–24, we confirmed H5N5 
HPAIV infections in wild birds, especially in crows, 

in Erimo (December 19, 2023, in south-central Hok-
kaido) and in Kushiro (January 18, 2024, in eastern 
Hokkaido); we also confirmed infection in a pere-
grine falcon (Falco peregrinus) in Tamana, Kumamoto  
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Figure. Phylogenetic analysis of genetically distinct highly pathogenic avian influenza H5N5 and H5N1 viruses isolated in Japan in winter 
2023–24. H5 hemagglutinin (A) and N5 neuraminidase (B) gene segments of H5N5 highly pathogenic avian influenza viruses (HPAIVs) 
isolated in winter 2023–24 were compared with reference strains within clade 2.3.4.4b obtained from GISAID (https://www.gisaid.org). 
Squares indicate H5N1 and circles indicate H5N5 HPAIVs isolated from crows in Hokkaido in winter 2023–24. Bold text indicates the H5N5 
HPAIV isolated from a peregrine falcon in Kumamato in the southern part of Japan in winter 2023–24. Trees were constructed by using the 
maximum-likelihood method and MEGA 7 software (https://www.megasoftware.net). Bootstrap values (>50%) from 1,000 replicates are 
indicated on nodes. Isolated viruses belonging to subgroups G1, G2a, and G2d and clade 2.3.4.4b are indicated. Dates after strain names 
indicate sample collection dates for HPAIV-infected animals. Scale bar indicates number of nucleotide substitutions per site.
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Table 2. BLAST search results of H5N5 HPAIVs isolated in Japan in winter 2023–24 in study of cocirculation of genetically distinct 
H5N5 and H5N1 HPAIVs in crows, Hokkaido, Japan* 
Virus name Gene Most homologous strain Homology, % Accession no. 
A/large-billed 
crow/Hokkaido/B073/2024 
(H5N5)† 

PB2 A/Common eider/Iceland/2023AI08561/2023 (H5N5) 99.7 EPI2791002 
PB1 A/Common eider/ Iceland/2023AI08561/2023 (H5N5) 99.8 EPI2791003 
PA A/Common eider/ Iceland/2023AI08561/2023 (H5N5) 99.7 EPI2791001 
HA A/Common gull/England/129428/2023 (H5N5) 99.8 EPI2815885 
NP A/Herring gull/England/404384/2023 (H5N5) 99.9 EPI2815894 
NA A/Herring gull/England/404384/2023 (H5N5) 99.5 EPI2815900 
M A/Herring gull/England/404384/2023 (H5N5) 99.9 EPI2815896 
NS A/Herring gull/England/404384/2023 (H5N5) 99.9 EPI2815895 

A/peregrine 
falcon/Kumamoto/4301C001/
2024 (H5N5)‡ 

PB2 A/large-billed crow/Hokkaido/20231207001/2023 (H5N1) 99.9 EPI2898966 
PB1 A/large-billed crow/Hokkaido/20231207001/2023 (H5N1) 99.9 EPI2898967 
PA A/large-billed crow/Hokkaido/0111Q100/2023 (H5N1) 99.8 EPI2841124 
HA A/large-billed crow/Hokkaido/20231207001/2023 (H5N1) 99.9 EPI2898969 
NP A/large-billed crow/Hokkaido/0112Q104/2023 (H5N1) 99.7 EPI2815894 
NA A/Duck/Hokkaido/W24/ 2020 (H6N5) 99.1 EPI1896526 
M A/large-billed crow/Hokkaido/20231207001/2023 (H5N1) 100 EPI2815896 
NS A/large-billed crow/Hokkaido/20231207001/2023 (H5N1) 99.9 EPI2898973 

*Gene segment sequences of 2 H5N5 HPAIVs were compared with those of other H5 virus sequences by using BLAST (https://blast.ncbi.nlm.nih.gov). 
Accession numbers are from GISAID (https://www.gisaid.org). HA, hemagglutinin; HPAIV, highly pathogenic avian influenza virus; M, matrix protein; NA, 
neuraminidase; NP, nucleoprotein; NS, nonstructural protein; PA, polymerase acidic; PB1, polymerase basic 1; PB2, polymerase basic 2. 
†H5N5 HPAIV isolated in Hokkaido in winter 2023–24. 
‡H5N5 HPAIV isolated in Kumamoto Prefecture in winter 2023–24. 

  
Table 3. Cross-hemagglutination inhibition assay titers of H5 HPAIVs in study of cocirculation of genetically distinct H5N5 and H5N1 
HPAIVs in crows, Hokkaido, Japan* 

Tested 
virus Subtype Clade Subgroup 

Titers using antiserum against indicated H5 viruses 

Cr/Hok/ 
B003/22 

Ck/Hok/ 
E001/22 

Ew/Hok/
Q71/22 

WTE/Hok/
R22/22 

Dk/VN/ 
HU16-
DD3/23 

Mdk/ 
DRC/ 

KAF1/17 
Ck/Kum/
1-7/14 

Bs/Aki/1/
16 

Cr/Hok/ 
B073/24† 

H5N5 2.3.4.4b G2a 640 160 40 640 320 640 320 320 

Cr/Hok/ 
B003/22 

H5N2 2.3.4.4b G2d 640 640 80 320 640 1,280 640 160 

Ck/Hok/ 
E001/22 

H5N1 2.3.4.4b G2d 320 640 160 320 640 1,280 640 80 

Ew/Hok/
Q71/22 

H5N1 2.3.4.4b G2b 320 640 320 160 640 1,280 320 160 

WTE/Hok
/R22/22 

H5N1 2.3.4.4b G2d 640 640 160 320 640 2,560 640 80 

Dk/VN/ 
HU16-
DD3/23 

H5N1 2.3.4.4b G2c 640 320 80 640 640 320 320 80 

Ck/Hok/ 
B102/23 

H5N1 2.3.4.4b G2c 640 320 80 320 1,280 160 160 40 

Mdk/ 
DRC/ 
KAF1/17 

H5N8 2.3.4.4b NA 640 640 80 160 640 1,280 640 80 

Fox/Hok/
1/22 

H5N1 2.3.4.4b G2d 640 320 160 640 640 640 320 160 

Cr/Hok/ 
B067/23 

H5N1 2.3.4.4b G2d 160 160 80 320 640 320 80 40 

Np/Hok/
M13/20 

H5N8 2.3.4.4b G1 640 640 20 160 640 2,560 640 40 

Ck/Kum/
1–7/14 

H5N8 2.3.4.4c NA 320 640 40 20 160 640 640 80 

Bs/Akita/
1/16 

H5N6 2.3.4.4e NA 160 320 20 80 160 320 160 640 

*Antiserum against H5 virus isolates was used to test antigenicity of different H5Nx HPAIVs. Bold values indicate homologous titers. 
Each abbreviated name is defined as follows: Cr/Hok/B073/24 (H5N5), A/large-billed crow/Hokkaido/B073/2024 (H5N5); Cr/Hok/B003/22, A/large-billed 
crow/Hokkaido/B003/2022 (H5N2); Ck/Hok/E001/22, A/chicken/Hokkaido/HU-E001/2022 (H5N1); Ew/Hok/Q71/22, A/Eurasian 
wigeon/Hokkaido/Q71/2022 (H5N1); WTE/Hok/R22/22, A/white-tailed eagle/Hokkaido/22-RU-WTE-2/2022 (H5N1); Dk/VN/HU-16-DD3/23, 
A/duck/Vietnam/HU16-DD3/2023 (H5N1); Ck/Hok/B102/23, A/chicken/Hokkaido/HU-B102/2023 (H5N1); Mdk/DRC/KAF1/17, A/Muscovy duck/DR 
Congo/KAF1/2017 (H5N8); Fox/Hok/1/22, A/Ezo red fox/Hokkaido/1/2022 (H5N1); Cr/Hok/B067/23, A/large-billed crow/Hokkaido/B067/2023 (H5N1); 
Np/Hok/M13/20, A/northern pintail/Hokkaido/M13/2020 (H5N1); Ck/Kum/1–7/14, A/chicken/Kumamoto/1–7/2014 (H5N8); Bs/Akita/1/16, A/black 
swan/Akita/1/2016 (H5N6). HPAIV, highly pathogenic avian influenza virus; NA, not applicable. 
†H5N5 virus isolated in Hokkaido in winter 2023–24. 
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Prefecture, Kyushu Island, on January 16, 2024. We 
classified the isolate from Tamana, A/peregrine fal-
con/Kumamoto/4301C001/2024 (H5N5), into the 
G2d subgroup according to its HA gene sequence, 
whereas its NA gene sequence was similar to that of 
LPAIVs isolated in East Asia (Table 2). Although this 
combination had not been observed in Japan, reassort-
ment events between the HPAIV H5N1 G2d subgroup 
and LPAIVs have been documented (9). We detected 
H5N5 HPAIVs in Hokkaido in January 2024; a total of 
85 crows were found dead in the Sapporo garden, 80 
of which we diagnosed as HPAIV positive by the end 
of April. No HPAIVs were detected in birds within 
the garden after April 2024. The continuous detec-
tion of H5N5 HPAIVs in the Sapporo garden during 
January–April without unusual deaths of birds other 
than crows and multiple isolations of H5N5 HPAIVs 
in other areas of Hokkaido suggest the potential for 
widespread dissemination of H5N5 HPAIVs within 
the Hokkaido region. 

H5N1 G2d HPAIVs persisted in crows residing 
in the Sapporo garden even after the introduction of 
H5N5 G2a viruses, indicating concurrent circulation 
of genetically distinct viruses within a single crow 
population. Indeed, the average nanopore sequenc-
ing coverage for A/large-billed crow/Hokkaido/
B080/2024 (H5N1) was 5497.4 reads for the N1 NA 
gene (G2d subgroup) and 1943.7 reads for the N5 NA 
gene (G2a subgroup) (Appendix Table 1). This obser-
vation suggests single hosts were co-infected with 2 
viruses and reassortment occurred between viruses 
originating from geographically distant areas. Anti-
genic characterization of H5N5 HPAIVs suggested 
that the antigenicity of A/large-billed crow/Hok-
kaido/B073/2024 (H5N5) was close (2–4-fold differ-
ences in hemagglutination inhibition titers) to that 
of other H5 HPAIVs in the G2d subgroup (Table 3) 
despite their genetic diversity (Appendix Table 2).

Conclusions
We found that H5N5 HPAIVs consisting of unique 
gene constellations were likely introduced into Ja-
pan through a step-by-step bird migration through 
northern Eurasia. We confirmed the cocirculation of 2 
genetically distinct viruses in a single flock of crows. 
The presence of H5N5 HPAIV infections in waterfowl 
in Japan is relatively unknown, and the lack of reports 
from neighboring countries on the presence of H5N5 
HPAIVs from Europe has hampered the reconstruc-
tion of this genotype’s spread to eastern Asia. Con-
tinuous monitoring and rapid information sharing 
between countries are needed to determine the global 
dynamics of HPAIVs and prevent their spread.

Acknowledgments
We thank Mayumi Endo and Fumihito Takaya for their 
technical assistance; Japan Ministry of the Environment 
and Hokkaido Prefecture for their kind cooperation, and 
the authors and laboratories that identified and submitted 
the sequences to the GISAID’s EpiFlu database that  
were used in this study. All GISAID data submitters  
can be contacted directly via the GISAID website  
(https://www.gisaid.org).

This work was supported by the Japan Agency for  
Medical Research and Development (grant no.  
JP223fa627005). This work was also partially supported  
by the Japan International Cooperation Agency within 
the framework of the Science and Technology Research 
Partnership for Sustainable Development (grant no. 
JP23jm0110019); Japan Science and Technology Agency’s 
Support for Pioneering Research Initiated by the Next 
Generation (grant no. JPMJSP2119); the research  
project on Regulatory Research Projects for Food 
Safety, Animal Health, and Plant Protection (grant no. 
JPJ008617.23812859) funded by the Ministry of Agriculture, 
Forestry, and Fisheries of Japan; the Doctoral Program for 
World-Leading Innovative and Smart Education,  
powered by the Japan Ministry of Education, Culture, 
Sports, Science and Technology; and the WISE  
Grant-in-Aid for graduate students, Program for One 
Health Frontier of the Graduate School of Excellence,  
Hokkaido University (grant no. PH36210001).

About the Author
Mr. Hew is a PhD candidate at Hokkaido University,  
Sapporo, Japan. His primary research focuses on the  
molecular diagnosis and epidemiology of avian  
influenza viruses.

References
  1.	 WHO/OIE/FAO H5N1 Evolution Working Group.   

Toward a unified nomenclature system for highly   
pathogenic avian influenza virus (H5N1). Emerg Infect  Dis. 
2008;14:e1. https://doi.org/10.3201/eid1407.071681

  2.	 Lycett SJ, Duchatel F, Digard P. A brief history of bird flu. 
Phil Trans R Soc Lond B Biol Sci. 2019;374:20180257.  
https://doi.org/10.1098/rstb.2018.0257

  3.	 Pohlmann A, King J, Fusaro A, Zecchin B, Banyard AC, 
Brown IH, et al. Has epizootic become enzootic? Evidence 
for a fundamental change in the infection dynamics of 
highly pathogenic avian influenza in Europe, 2021. mBio. 
2022;13:e0060922. https://doi.org/10.1128/mbio.00609-22

  4.	 Kandeil A, Patton C, Jones JC, Jeevan T, Harrington WN, 
Trifkovic S, et al. Rapid evolution of A(H5N1) influenza 
viruses after intercontinental spread to North America. Nat 
Commun. 2023;14:3082. https://doi.org/10.1038/s41467-
023-38415-7

  5.	 Global Consortium for H5N8 and Related Influenza Viruses. 
Role for migratory wild birds in the global spread of avian 

1916	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 30, No. 9, September 2024

https://www.gisaid.org
https://doi.org/10.3201/eid1407.071681
https://doi.org/10.1098/rstb.2018.0257
https://doi.org/10.1128/mbio.00609-22
https://doi.org/10.1038/s41467-023-38415-7
https://doi.org/10.1038/s41467-023-38415-7
http://www.cdc.gov/eid


	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 30,  No. 9, September 2024	 1917

influenza H5N8. Science. 2016;354:213–7. https://doi.
org/10.1126/science.aaf8852

  6.	 de Vries E, Guo H, Dai M, Rottier PJM, van Kuppeveld FJM,  
de Haan CAM. Rapid emergence of highly pathogenic  
avian influenza subtypes from a subtype H5N1  
hemagglutinin variant. Emerg Infect Dis. 2015;21:842–6. 
https://doi.org/10.3201/eid2105.141927

  7.	 Baek YG, Lee YN, Lee DH, Shin JI, Lee JH, Chung DH, et al. 
Multiple reassortants of H5N8 clade 2.3.4.4b highly  
pathogenic avian influenza viruses detected in South 
Korea during the winter of 2020–2021. Viruses. 2021;13:490. 
https://doi.org/10.3390/v13030490

  8.	 Isoda N, Onuma M, Hiono T, Sobolev I, Lim HY,  
Nabeshima K, et al. Detection of new H5N1 high  
pathogenicity avian influenza viruses in winter 2021–2022 in 
the Far East, which are genetically close to those in Europe. 
Viruses. 2022;14:2168. https://doi.org/10.3390/v14102168

  9.	 Hew LY, Isoda N, Takaya F, Ogasawara K, Kobayashi D, 
Huynh LT, et al. Continuous introduction of H5 high  
pathogenicity avian influenza viruses in Hokkaido, Japan: 
characterization of viruses isolated in winter 2022–2023 and 
early winter 2023–2024. Transbound Emerg Dis. 2024;2024:1–
18. https://doi.org/10.1155/2024/1199876

10.	 Sakuma S, Uchida Y, Kajita M, Tanikawa T, Mine J,  
Tsunekuni R, et al. First outbreak of an H5N8 highly 
pathogenic avian influenza virus on a chicken farm in Japan 
in 2020. Viruses. 2021;13:489. https://doi.org/10.3390/
v13030489

11.	 European Food Safety Authority; European Centre for  
Disease Prevention and Control; European Union Reference  
Laboratory for Avian Influenza; Fusaro A, Gonzales JL, 
Kuiken T, Mirinavičiūtė G, Niqueux É, Ståhl K, et al. Avian 
influenza overview December 2023–March 2024. EFSA J. 
2024;22:e8754. https://doi.org/10.2903/j.efsa.2024.8754

12.	 Świętoń E, Fusaro A, Shittu I, Niemczuk K, Zecchin B,  
Joannis T, et al. Sub-Saharan Africa and Eurasia ancestry of 
reassortant highly pathogenic avian influenza A(H5N8)  
virus, Europe, December 2019. Emerg Infect Dis. 
2020;26:1557–61. https://doi.org/10.3201/eid2607.200165

13.	 Zinyakov N, Andriyasov A, Zhestkov P, Kozlov A,  
Nikonova Z, Ovchinnikova E, et al. Analysis of avian  
influenza (H5N5) viruses isolated in the southwestern  
European part of the Russian Federation in 2020–2021.  
Viruses. 2022;14:2725. https://doi.org/10.3390/v14122725

14.	 Hoffmann TW, Munier S, Larcher T, Soubieux D, Ledevin 
M, Esnault E, et al. Length variations in the NA stalk of an 
H7N1 influenza virus have opposite effects on viral  
excretion in chickens and ducks. J Virol. 2012;86:584–8. 
https://doi.org/10.1128/JVI.05474-11

15.	 European Union Reference Laboratory. EURL avian flu data 
portal [cited 2024 Mar 7]. https://eurlaidata.izsvenezie.it

Address for correspondence: Takahiro Hiono, One Health Research 
Center, Hokkaido University, North 18, West 9, Kita-ku, Sapporo, 
Hokkaido 060-0818, Japan; email: hiono@vetmed.hokudai.ac.jp

Avian Influenza H5N5 and H5N1 Viruses, Japan

Originally published
in June 2021

https//wwwnc.cdc.gov/eid/article/27/6/et2706_article

etymologia revisited
Enterocytozoon bieneusi 
[′entərəˌsaitə′ӡu:ən bıə′nəʊsı]

From the Greek  en’tĕr-ō-sī’tōn (intestine), kútos (vessel, cell), and zō’on (animal), 
and the surname Bieneus, in memory of the first infected patient whose case 

was reported in Haiti during 1985. Enterocytozoon bieneusi, a member of the wide-
ranging phylum Microsporidia, is the only species of this genus known to infect 
humans. Microsporidia are unicellular intracellular parasites closely related to 
fungi, although the nature of the relationship is not clear.

E. bieneusi, a spore-forming, obligate intracellular eukaryote, was discovered 
during the HIV/AIDS pandemic and is the main species responsible for intestinal 
microsporidiosis, a lethal disease before widespread use of antiretroviral therapies. 
More than 500 genotypes are described, which are divided into different host- 
specific or zoonotic groups. This pathogen is an emerging issue in solid organ trans-
plantation, especially in renal transplant recipients.
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