
Eurasian cranes (Grus grus) migrate along east-
ern, central, and western European flyways. 

Mass mortalities caused by goose/Guangdong (Gs/
Gd)–like highly pathogenic avian influenza viruses 
(HPAIVs) of subtype H5 have shown susceptibil-
ity in G. grus cranes previously, on the eastern and 
central flyway in West Asia during the 2021–22 and 
2024–25 HPAI seasons (1), and in Eastern Europe 
during 2023–24 (2,3). Cranes on the Western Eu-
ropean flyway were spared from severe outbreak 
events, despite the ongoing HPAIV enzootic in Eu-
rope, until October 2025, when widespread deaths 
were detected in Germany, and thereafter in France 
and Spain. 

Each year, >420,000 cranes migrate through Ger-
many (4). Birds migrating from Scandinavia typi-
cally roost along the coast in Mecklenburg-Western 
Pomerania, whereas cranes from Finland, Poland, 
and the Baltic region prefer inland staging sites 
such as Lake Galenbeck, the Müritz region, Rhin-
Havelluch, or the Berga/Kelbra reservoir (Figure 1). 
Birds that roost in the roosting region Diepholzer fen  

(Figure 1) in northwestern Germany continue on to 
wintering areas in France and Spain.

The first deceased cranes in Germany were found 
in early October 2025 at Lake Galenbeck and were 
confirmed HPAIV A(H5N1)–positive shortly after-
ward. As of March 2026, no increased mortality has 
been reported from regions north (Sweden) and east 
(Poland and the Baltic countries) of the index site. 
Six cranes associated with the initial outbreak under-
went necropsy. Carcasses were well preserved and in 
good nutritional and body condition. Gross lesions 
were consistent with an acute systemic process and 
dominated by pancreatic necrosis, pulmonary edema, 
and occasional epicardial and proventricular hemor-
rhages (Appendix 1, https://wwwnc.cdc.gov/EID/
article/32/5/26-0170-App1.pdf). We examined 3 
birds histopathologically. Immunohistochemistry 
revealed the highest influenza A virus–specific anti-
gen loads in the central nervous system (CNS) and 
pancreas; moderate loads in the heart, spleen, and 
kidneys; and low antigen loads in respiratory and 
intestinal tissues. Despite widespread viral antigen 
distribution, necrosis was present only in subsets of 
antigen-positive areas. The lesion pattern largely cor-
responds to previous reports in cranes, particularly 
severe pancreatic necrosis and CNS involvement (3). 
Because immunohistochemistry was not performed 
in the previous study, we cannot directly compare 
viral antigen loads. In our cases, widespread anti-
gen detection with only limited inflammation and 
necrosis suggests a peracute and rapidly progressive 
disease course (Figure 2; Appendix 1). Reported neu-
rologic signs in the field, including uncoordinated 
movements and lack of escape behavior, correlate 
with widespread CNS infection.

We confirmed HPAIV H5N1 infection by real- 
time quantitative reverse transcription PCR in  
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In autumn 2025, highly pathogenic avian influenza 
A(H5N1) clade 2.3.4.4b virus, genotype EA-2024-DI.2.1, 
caused systemic infections leading to a mass mortality 
event among the western migrating subpopulation of 
Eurasian cranes (Grus grus) in Germany. Gregarious 
behavior at feeding and resting sites likely promoted 
rapid viral spread within the population.
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oropharyngeal and cloacal swab samples and in lung 
and brain tissues, finding very high virus loads (Ap-
pendix 1). Genome sequencing of 9 cranes and 25 
HPAIV H5N1–positive samples from wild birds, as 
well as 43 samples from domestic holdings, identi-
fied HPAIV H5N1 clade 2.3.4.4b of genotype EA-
2024-DI.2.1 (Figure 3; Appendix 1). Since September 
2025, DI.2.1-like viruses have been detected almost si-
multaneously at multiple sites across Europe (5), ap-
pearing to be a sublineage of the Gs/Gd-like HPAIV 
genotype EA-2024-DI.2, which dominated the Euro-
pean HPAIV epizootiology in 2024 and the first half 
of 2025 (6). Phylogenetic analyses indicated that all 
sequences derived from HPAIV H5–positive cranes 
fall into a monophyletic cluster of EA-2024-DI.2.1 
(Figure 3). The cluster is interspersed with sequences 
from domestic poultry and other wild bird species 
from different families. That clustering pattern in the 
phylogenetic tree could indicate a closely linked and 
direct spread within crane flocks in Germany after a 
primary introduction. However, our early data do not 
enable us to reliably distinguish direct spread from 

the possibilities of a diffuse dissemination in wild 
or domestic birds, or both, with repeated spillover 
to crane populations, or dissemination from an un-
sampled host compartment with repeated spillover 
to the sampled species. The detection of mild or even 
asymptomatic cases (e.g., in dabbling ducks) and re-
lated sequence data will help to better discern dis-
semination patterns in avian wildlife.

Veterinary authorities and bird conservation or-
ganizations initiated carcass removal; efforts varied 
and were often hindered by the challenging wetland 
terrain. Removing carcasses has been deemed use-
ful for reducing the incidence of infections in other 
gregarious species (7). Despite mitigation attempts, 
18,164 deceased cranes were reported in Germany 
during October–December 2025, vastly outnumber-
ing previously reported detections of HPAIV H5 
clade 2.3.4.4b in cranes in Germany in 2020 (H5N8, n 
= 2) and 2023 (H5N1, n = 9).

By early November 2025, crane mortality slowed 
and finally almost stopped in Germany. As the cranes 
continued their migration, the virus spread to France 
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Figure 1. Locations of notifications 
for deceased or infected cranes in 
study of highly pathogenic avian 
influenza A(H5N1) clade 2.3.4.4b 
virus, Germany, 2025. Notifications 
are from the period October 3–
November 11, 2025. Numbers 
indicate mentioned roosting areas. 
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and Spain. At Lake du Der-Chantecoq in northeastern 
France, 4,000–5,000 dead cranes were recorded dur-
ing October through mid-November; an estimated 
15,000–20,000 cranes died across France. In Spain, the 
estimated range of fatalities was 1,000–1,500, includ-
ing 900 around the Gallocanta lagoon. Altogether, the 
estimated mortality rate along the Western European 
flyway in autumn 2025 was estimated at ≈10% of the 
crane flyway population, which comprised >420,000 
cranes (4). The nearly identical, phylogenetically very 
closely related sequences of HPAIV H5N1 from 
Eurasian cranes suggest that, once DI.2.1 entered the 
population, cranes became both se-verely affected hosts and 
efficient amplifiers, contributing to rapid intraspecies-
specific spread along the flyway. Close contact at night 
roosts in shallow waters likely accelerated the transmission of 
the virus through contaminated surface water; even minimal 
environ-mental viral loads in surface water have been shown 
to be sufficient for infecting susceptible species (8).

The source species and location of the current 
genotype DI.2.1 of HPAIV H5N1 have not been eluci-
dated. Additional sequence data from a broader Eu-
ropean perspective will help to identify HPAIV H5N1 
outbreaks in poultry farms as possible sources or 
sinks of the virus and to trace transmission chains. Al-
though cranes dominated in the clinical manifestation 
of the current H5N1 epizootic, they may not necessar-
ily be the main drivers in virus spread. The same vi-
rus variant was detected in Germany simultaneously 
in several anseriform species, representing other pos-
sible reservoir host groups, such as geese, wigeons, 
and mallards (Figure 3; Appendix 1). However, when 
compared with that of previous seasons, mortality in 
those species was low and sporadic; possible causes 
were partial population immunity or characteristics 
of the current H5N1 genotype. Although those spe-
cies might have been clinically less vulnerable, they 
were not necessarily protected from virus infection 
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Figure 2. Representative histopathologic findings in influenza A(H5N1)–infected cranes from study of highly pathogenic avian influenza 
A(H5N1) clade 2.3.4.4b virus causing mass mortality in cranes, Germany, 2025. Immunohistochemistry of a coronal brain section at the 
level of the nidopallium demonstrating widespread viral antigen detection (brown staining) with only limited inflammatory and necrotic 
changes (blue outlines). Callout images at right show the corresponding region in consecutive sections, with abundant antigen-positive 
cells in immunohistochemistry (top) but only a small necrotic focus in the matching hematoxylin and eosin–stained section (bottom). 
Scale bars in callout images represent 50 µm. 
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and excretion. In contrast, the crane population ap-
peared to be fully susceptible, likely because of a lack 
of prior exposure to HPAIV H5 in Western Flyway 
populations; other unresolved intrinsic (e.g., cell re-
ceptor distributions, immune genetics) and extrinsic 
factors might have been involved. Unfortunately, no 
stored serum samples are available to confirm the as-
sumption of a seronegative population. Furthermore, 
it remains unclear if HPAIV H5 circulation influenced 
cranes’ migratory behavior, such as avoiding heavily 
affected roosting sites.

As of November 17, 2025, more than 18,000 dead 
cranes had been reported in Germany alone in this 
outbreak. The full effect of the HPAI-associated 
mass mortality on the population structure of the 
Western Flyway crane population must be studied. 
The event highlights critical knowledge gaps in our 
understanding the epidemiology of HPAIV H5 in 
wild birds; those gaps primarily result from inad-
equate active monitoring and the lack of serologic 
data needed to assess population immunity. In ad-
dition, the networks driving HPAIV H5 transmis-
sion and spread within and between wild bird and 

poultry populations remain poorly understood. The 
characteristics of the current EA-2024-DI.2.1 geno-
type require detailed investigation, particularly in 
wild Anseriformes birds. 

This article was preprinted at https://www.biorxiv.org/
content/10.64898/2025.12.08.692485v1.
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Figure 3. Maximum-likelihood tree based on whole-genome analyses from study of highly pathogenic avian influenza A(H5N1) clade 
2.3.4.4b virus causing mass mortality in cranes, Germany, 2025. Tree depicts the H5N1 genotype EA-2024-DI.2.1 cluster (blue shading 
and text) comprising poultry (red tip) and wild bird cases (blue tip) from Germany. Recent example sequences for previous dominating 
genotypes DI.2 and DI.1 (gray) are included for comparison above the tree. Scale bar indicates substitutions per site. An expanded 
figure showing the tree in more detail is available online (https://wwwnc.cdc.gov/EID/article/32/5/26-0170-F3.htm). A list of virus 
sequences with relevant metadata is provided (Appendix 2, https://wwwnc.cdc.gov/EID/article/32/5/26-0170-App2.xlsx).



HPAI H5N1 and Mass Mortality in Eurasian Cranes

The analyses presented in this study do not require ethical 
permits in terms of experimental animal trials. The  
investigations are based on material submitted in the con-
text of animal disease surveillance in Germany.

This work was funded by the European Union (grant 
agreement no. 101084171; Kappa-Flu). Views and opinions 
expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or 
REA. Neither the European Union nor the granting  
authority can be held responsible for them.

About the Author
Dr. Günther is a veterinarian and a postdoctoral researcher 
at the Friedrich-Loeffler-Institut, Greifswald–Insel Riems, 
Germany. Her primary research interests are  
avian viruses and other pathogens with potential  
influence on avian species conservation, wildlife, and 
public health concerns.

References
  1.	 Nadler-Valency R, Lourie E, Sela-Klein D. Avian influenza 

(H5N1) outbreak report in wild birds—Hula Valley, Israel 
a comparison of two outbreaks (2021/22 and 2024). Isr J Vet 
Med. 2025;80.

  2.	 European Food Safety Authority, European Centre for 
Disease Prevention and Control, European Union Reference 
Laboratory for Avian Influenza; Adlhoch C, Fusaro A,  
Gonzales JL, et al. Avian influenza overview September– 
December 2023. EFSA J. 2023;21:e8539. https://doi.org/ 
10.2903/j.efsa.2023.8539

  3.	 Djurdjevic B, Petrovic T, Gajdov V, Vidanovic D,  
Vucicevic I, Samojlovic M, Pajic M. Natural infection of 
common cranes (Grus grus) with highly pathogenic avian 
influenza H5N1 in Serbia. Front Vet Sci. 2024;11:1462546. 
https://doi.org/10.3389/fvets.2024.1462546

  4.	 Nowald G. Cranes in Germany and Europe: review of 2024 
with special consideration of the weather. In: Nowald G, 
Paschke K, Sorgatz C, Kettner A, editors. The year of the 
crane 2024/2025. Günz (Germany): NABU Erlebniszentrum 
Kranichwelten; 2025. p. 6–11. 

  5.	 European Food Safety Authority, European Union Reference 
Laboratory for Avian Influenza; Ducatez M, Fusaro A,  
Gonzales JL, Kuiken T, et al. Unprecedented high level of 
highly pathogenic avian influenza in wild birds in Europe 
during the 2025 autumn migration. EFSA J. 2025;23:9811.
https://doi.org/10.2903/j.efsa.2025.9811

  6.	 European Food Safety Authority, European Centre for 
Disease Prevention and Control, European Union Reference 
Laboratory for Avian Influenza; Alexakis L, Buczkowski H,  
et al. Avian influenza overview December 2024–March  
2025. EFSA J. 2025;23:9352. https://doi.org/10.2903/ 
j.efsa.2025.9352

  7.	 Knief U, Bregnballe T, Alfarwi I, Ballmann MZ,  
Brenninkmeijer A, Bzoma S, et al. Highly pathogenic avian 
influenza causes mass mortality in Sandwich Tern Thalasseus 
sandvicensis breeding colonies across north-western Europe. 
Bird Conserv Int. 2024;34:e6. https://doi.org/10.1017/
S0959270923000400

  8.	 Ahrens AK, Selinka HC, Mettenleiter TC, Beer M, Harder TC. 
Exploring surface water as a transmission medium of avian 
influenza viruses—systematic infection studies in mallards. 
Emerg Microbes Infect. 2022;11:1250–61. https://doi.org/ 
10.1080/22221751.2022.2065937

Address for correspondence: Timm Harder, Friedrich-Loeffler-
Institut, Federal Research Institute for Animal Health, Südufer 10, 
17493 Greifswald–Insel Riems, Germany; email: timm.harder@fli.de

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 32, No. 5, May 2026	 783


