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FORTY YEARS LATER: H5N1 GS/GD/1/1996 LINEAGE 
After its first emergence in poultry in 1997, in 2002 the HP 
H5N1 virus re-emergence n South-East Asia in poultry, 
including waterfowl species, and it was also reported in 
wild bird species (Greater Flamingo, Little Egret, Grey 
Heron, Black-headed gull, feral pigeon, Tree Sparrow ) (Ellis 
et al., 2004, Avian Pathol., 33, 492-505; Sturm-Ramirez, et al., 2004, 
J. Virol., 78, 4892-4901).  

 

ECOLOGY OF HPAIVS IN WILD BIRDS: WHAT IS CHANGING? 
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FIRST DESCRIPTION: 
HP H5N3 AIV that 
killed over 1,300 
common terns in 
1961 in South Africa 
(Becker, 1966, J. Hyg., 
64, 309-320) 

ORIGIN ? 
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Greater Flamingo Little Egret  

Tree Sparrow 
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Between late 2003 and early 2004, the HP H5N1 virus started its progressive spread among domestic and wild 
birds throughout areas of Eastern and South-East Asia, later involving, as H5 virus clade 2.2, the Asian portion of 
Russia, Europe, the Middle East, and Africa (Olsen et al., 2006, Science, 312, 384–388) 

HP H5N1 
GLOBAL 
SPREAD 

IN 
POULTRY 

AND WILD 
BIRDS 

New scenario for 
evaluating the 

potential involvement 
of migratory avifauna 

in spreading and 
maintaining  HPAIVs in 

natural habitats 
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INFLUENZA 
 
REVIEW 

Global Patterns of Influenza A 

Virus in Wild Birds  
 

Björn Olsen, Vincent J. Munster, Anders Wallensten, Jonas 

Waldenström, Albert D. M. E. Osterhaus,  Ron A. M. Fouchier 

           Areas in which species breed and are absent during 
 the winter 

(Olsen et al., 2006, Science, 312, 384–388) 

The Mallard, the most numerous Holarctic 
waterfowl species, is widely distributed  over 
the whole Northern Hemisphere.  Migratory 
mallard populations often do not exhibit clearly 
defined routes (Kraus et al., 2011, BMC Genet.,  12, 
99  https://doi.org/10.1186/1471-2156-12-99) 

“The ecology, epidemiology, genetics, and evolution of 
pathogens cannot be fully understood without taking 
into account the ecology of their hosts” 

INNOVATIVE STUDIES BASED ON AN ECOLOGICAL APPROACH: BIRD MOVEMENTS AND AIV SPREAD 

           Areas in which species are present around the 
 year 

         Areas in which species are only present in winter 
 and do not breed 

HOST SPECIES DISTRIBUTION 

Image by davidyuweb - CC BY-NC 2.0  

Both Blue-winged Teal  and Garganey are long 
distance migratory duck species in the New World 
and Old World, respectively 

Image by Le poidesans - CC BY 2.0  Image by Gregory 'Slobirdr' Smith - 
CC BY-SA 2.0  

Blue-winged Teal Garganey 

https://doi.org/10.1186/1471-2156-12-99
https://doi.org/10.1186/1471-2156-12-99
https://doi.org/10.1186/1471-2156-12-99
https://doi.org/10.1186/1471-2156-12-99
https://doi.org/10.1186/1471-2156-12-99
https://doi.org/10.1186/1471-2156-12-99
https://doi.org/10.1186/1471-2156-12-99
https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-sa/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-sa/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-sa/2.0/?ref=ccsearch&atype=rich


MORE RECENTLY, reassortant H5 viruses of the Gs/GD lineage, having N2, N3, N6 or N8 genes, emerged in South-East 
Asia. Among these, the H5N8 HPAIV (lineage H5 clade 2.3.4.4), emerged in late 2013 in China, speading In 2014 to 

South Korea (Dally et al., 2015, PeerJ, 3:e934, doi: 10.7717/peerj.934; Jeong et al., 2014, Vet. Microbiol, 173, 249-257). 
Three genetically distinct subgroups emerged and subsequently spread along different flyways during fall 2014 into 

Europe, North America, and East Asia, respectively. 

(Lee et al., 2015, J Virol., 89(12):6521-4) 
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HP H5 AIVs IN POULTRY IN NORTH AMERICA 

• H5N8 (clade 2.3.4.4) virus, following the 2014 
outbreak in poultry in South Korea, rapidly spreads 
worldwide in 2014–2015 
 

• long-distance migratory birds —ducks, swans, and 
geese that meet at their Arctic breeding grounds— can 
play a major role in the global spread of AIVs 
 

• HA of clade 2.3.4.4 creates reassortment events with 
multiple NA subtypes (H5Nx viruses) 
 

WHAT HAPPENED IN NORTH AMERICA 
IN WILD BIRD POPULATIONS? 

ONCE AGAIN, A NEW SCENARIO EMERGED: 
 

Role for migratory wild birds in the global 
spread of avian influenza H5N8 
 

The Global Consortium for H5N8 and Related Influenza Viruses, 
Science, 2016, 354(6309), 213-217 

 

 

http://dhhr.wv.gov/oeps/disease/flu/documents/hpai/flu-h5.html  

HPAI H5 infections have been reported in U.S. 
domestic poultry (backyard and commercial flocks), 
captive wild birds, and wild birds by the USDA and 
the U.S. DOI. HPAI H5 detections began in December 
2014 and continued into mid-June 2015. 
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AVIAN DISEASES 63:366-370, 2019 
 

Research Note— 
 

Clade 2.3.4.4 H5 North American Highly Pathogenic Avian Influenza Viruses 
Infect, but Do Not Cause Clinical Signs in American Black Ducks (Anas rubripes) 
 

Erica  Spackman , Diann J. Prosser, Mary Pantin-Jackwood ,  Christopher B. Stephens, and Alicia M. Berlin  

Image by DickDaniel (http://carolinabirds.org/)  
- CC BY-SA 3.0  

WHAT HAPPENED IN NORTH AMERICA 
IN  WILD BIRD POPULATIONS? 

H5 HP AIVS APPARENTLY DISAPPEARED, DESPITE THE PRESENCE OF WILD BIRD SPECIES  
THAT EXPERIMENTALLY HAVE SHOWN THE POTENTIAL TO BECOME EFFICIENT RESERVOIR 
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Wild birds:             HPAI H5N8  

HP H5N8 INTRODUCTION 
IN EUROPE 

             HPAI H5N1  

On 6 November 2014, Germany has become the first 
European country to report an outbreak of HPAI 

caused by an H5N8 virus genetically similar to one 
spreading in the Republic of Korea since January. 

The virus causes high mortality in poultry. 
  

The route of introduction into Germany remains 
unclear, but the long-distance spread from Asia to 
Europe indicates that wild birds may play a role. 

 

FAO emphases the need for continued vigilance 
worldwide and heightened efforts on farms to 

prevent contact between poultry and wild birds. 

http://www.fao.org/ag/againfo/home/en/news_archive/2014_A-H5N8_detected_in_Europe.html  

WHAT HAPPENED IN EUROPE IN 
WILD BIRD POPULATIONS? 
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2016/2019 – H5 

Since the beginning 
of November 2016, 

many European 
countries have been 
affected by cases of 

HPAI caused by 
H5N8, H5N5, H5Nx 
subtype of viruses. 

HP H5 SPREAD IN 
POULTRY AND 

WILD BIRDS 
IN EUROPE 

Wild birds :             HPAI H5N6 

https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/map.pdf  

             HPAI H5N8               HPAI H5               HPAI H5N5  
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HP H5 
Number of 
outbreaks 
occurred in each 
Country  
 
TOTAL IN WILD 
BIRDS: 
973 outbreaks  
 
 
 
(updated 18/06/2018) 
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HP H5 
Number of birds 
involved in each 
Country 
 
TOTAL IN WILD 
BIRDS: 
3,081 birds involved 
 
 
 
 
(updated 18/06/2018) 

  https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf  

https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf
https://izsvenezie.com/documents/reference-laboratories/avian-influenza/europe-updates/HPAI/2016-1/summary-table.pdf


Wild birds:             HPAI H5N6  

Since the beginning of 
December 2017, Northern 

Europe has been affected by 
outbreaks of HPAI caused by 

an H5N6 subtype virus. 
The outbreaks mainly 

involved wild birds 
belonging to the families of 
the Anatidae, Accipitridae 

and Laridae. 
 

So far, the mostly affected 
countries have been 

Denmark, Finland, Ireland, 
Sweden, Slovakia, The 

Netherlands, the United 
Kingdom, Germany and 

Switzerland. 

2017/2019 – H5N6 
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EFSA, ECDC, EURL Adlhoch C, Brouwer A, Kuiken T, Mulatti P, Smietanka K, Staubach C, Willeberg P, Barrucci F, Verdonck F, Amato L and 
Baldinelli F, 2018.  Scientific report: Avian influenza overview November 2017 – February 2018. EFSA Journal 2018;16(3):5240, 55 pp. 
https://doi.org/10.2903/j.efsa.2018.5240 
 

H5N6 HPAIV        
Bird Families   

involved between 
Nov. 2017-Feb. 2018 

  
 Accipitridae 
  
 Anatidae 
 
 Laridae 
 
 Rallidae 
 
 Podicipedidae  

https://doi.org/10.2903/j.efsa.2018.5240


2019/2020 – H5N8 

Since the end of 
December 2019 some 

outbreaks of HPAI caused 
by H5N8 subtype have 

been reported in Europe. 

Wild birds:             HPAI H5N8 
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2019/2020 – H5N8: 
ONLY THREE POSITIVITIES WERE 

REPORTED IN WILD BIRDS  

Image by gilgit2 - CC BY-SA 2.0  Image by Jevgenijs Slihto - CC BY 2.0  

Image by NDomer73 i- CC BY-NC-ND 2.0  
 

Image by  Agustín Povedano - 
CC BY-NC-SA 2.0  

https://www.izsvenezie.com/reference-laboratories/avian-influenza-newcastle-disease/europe-update/  

1) Hawk  
Poland, 7 January 2020 

3) Common Buzzard 
Germany, 11-12 March 2020 

2) Greater White-fronted Goose 
Germany, 19 January 2020 

WHAT IS HAPPENING IN EUROPE 
IN WILD BIRD POPULATIONS? 

Eurasian Sparrowhawk Northern Goshawk 

or 
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2018/2019 

2019/2020 

AVIAN INFLUENZA 
SURVEILLANCE IN WILD 
BIRDS: COMPARABLE 
SAMPLE SIZES 
(DATA KINDLY PROVIDED BY EFSA) 



(1stslide). FIFTY WILD BIRD SPECIES TARGETED FOR PASSIVE SURVEILLANCE OF H5 HPAI IN THE EU 
(from EFSA-ECDC-EURL scientific report  AVIAN INFLUENZA OVERVIEW September – November 2017) 

 

https://www.izsvenezie.com/documents/reference-laboratories/avian-influenza/useful-resources/wild-bird-target-species-for-passive-surveillance.pdf  

IS HPAI REALLY DECREASING 
IN WILD BIRDS? 

CAN HPAI SURVEILLANCE BE 
IMPROVED?  

MIGHT IT BE NECESSARY TO 
UPDATE THE FIFTY WILD BIRD 
SPECIES TARGETED FOR 
PASSIVE SURVEILLANCE? 
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(2nd slide). FIFTY WILD BIRD SPECIES TARGETED FOR PASSIVE SURVEILLANCE OF H5 HPAI IN THE EU 
(from EFSA-ECDC-EURL scientific report  AVIAN INFLUENZA OVERVIEW September – November 2017) 

 

https://www.izsvenezie.com/documents/reference-laboratories/avian-influenza/useful-resources/wild-bird-target-species-for-passive-surveillance.pdf  

NEED FOR AN ECOLOGICAL 
APPROACH TO THE STUDY 
OF HPAI EPIDEMIOLOGY 
IN WILD BIRDS IN THE 
WESTERN PALAEARCTIC 
REGION 
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FROM THE ENVIRONMENT TO 
BIRDS: A PREENING-MEDIATED 

VIRUS CIRCULATION WAY 

Looking for 
missing links in 
Evian influenza 
ecology 

MALLAD PREENING - Image by Richard_Carter - CC BY-NC 2.0  

PLoS One. 2010, 5(6):e11315. doi: 10.1371/journal.pone.0011315  

https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by-nc/2.0/?ref=ccsearch&atype=rich
https://doi.org/10.1371/journal.pone.0011315
https://doi.org/10.1371/journal.pone.0011315
https://doi.org/10.1371/journal.pone.0011315


27% F > C 

104.6 EID50/g 

FIELD STUDIES 

Delogu et al., PLoS One. 2010, 5(6):e11315. doi: 10.1371/journal.pone.0011315  
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A NEW PERSPECTIVE FOR 
AVIAN INFLUENZA 
SURVEILLANCE 

Italian Journal of Public Health, 2012, Volume 9, N. 2 
https://ijphjournal.it/article/view/6338/5985  

Human and animal integrated influenza 
surveillance: a novel sampling approach 
for an additional transmission way in the 

aquatic bird reservoir 
 

Mauro Delogu, Maria A. De Marco, Claudia Cotti, Livia Di 
Trani, Elisabetta Raffini, Simona Puzelli, Robert G. Webster, 

Antonio Cassone, Isabella Donatelli 

RESULTS: virologic and serologic results indicated that through self- and allopreening all 
the birds experimentally coated with the preen oil/AIV mix and the control duck ingested 
viruses covering feathers and became infected. Virus isolation from feathers was up to 32 
days post-coating treatment. 

How to improve  surveillance sampling for  
viruses sticked to the body surface 

https://ijphjournal.it/article/view/6338/5985


The Podicipediformes role in avian influenza 
ecology: IS THEIR FEATHER-EATING BEHAVIOUR A 
NATURAL MECHANISM ALLOWING  NEW OUTBREAKS?  

Image by Frank.Vassen - CC BY 2.0  

Great-crested Grebe (Podiceps cristatus)  

J. Wildl. Dis. 2015, 51(1):290-3. https://doi.org/10.7589/2014-05-126 

Isolation of type A influenza viruses from Red-
necked Grebes (Podiceps grisegena) 

 

Lebarbenchon C, Wilcox BR, Poulson RL, Slusher MJ, Fedorova NB, 
Katzel DA, Cardona CJ, Knutsen GA, Wentworth DE, Stallknecht DE 

Image by Larry Meade - CC BY-NC-SA 2.0  

Red-necked Grebe (Podiceps grisegena)  Abstract  
“Six type-A low pathogenic influenza viruses from 14 
Red-necked Grebes (Podiceps grisegena) from Agassiz 
National Wildlife Refuge were sequenced. The grebe 
viruses were closely related to North American duck 
viruses. The genetic and temporal subtype consistency 
between the duck and grebe isolates suggest spillover 
events, potentially enhanced by feather eating” 
( https://pubmed.ncbi.nlm.nih.gov/25380358/ )  
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 VIRUS COATED BODY SURFACES: CAN UNINFECTED BIRDS SPREAD HPAIVS? 

Delogu et al., PLoS One. 2010, 5(6):e11315. doi: 10.1371/journal.pone.0011315  
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