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Spatial overview of HPAI outbreak in poultry and wild 
birds in Europe, July 2020 to January 2021
(https://www.izsvenezie.com/reference-laboratories/avian-influenza-newcastle-disease/europe-update/)



Global environmental crisis:
transformative changes of human society needed

Transformative changes (IPBES 2019): “A 
fundamental, system-wide reorganization 
across technological, economic, and social 
factors, including paradigms, goals, and 
values”

Need to carry out applied research in light of 
these transformative changes

One Health approach suitable for this
Environmental impact from all human activities at the 
global scale (Steffen et al. Science 2015)



One Health approach to emerging infectious diseases

“One Health is the integrative 
effort of multiple disciplines 
working locally, nationally, and 
globally to attain optimal health 
for people, animals, and the 
environment” (www.avma.org)



Meat and egg consumption per capita, EU, 1961 to 2013 
(ourworldindata.org; source: FAO)

1.1 X increase

poultry: 4.3 X increase

total: 1.6 X increase

Per capita meat consumption Per capita egg consumption



Poultry meat and egg production in EU, 1961 to 2014
(ourworldindata.org; source: FAO)

6.7 X increase
1.6 X increase

Poultry meat production Egg production



Poultry meat and egg production in the Netherlands, 
1961 to 2014 (ourworldindata.org; source: FAO)

12 X increase 2.1 X increase

Poultry meat production Egg production



Human and environmental health impacts of poultry 
production in the Netherlands, 2016 (Post et al. 2020 Sci Total Env)

§ Human health
§ particulate matter: 1,890 DALYs

§ zoonoses: 1,272 DALYs

§ emerging zoonoses: somewhat 
probable, impact potentially severe

§ Environmental health
§ GHG emission: 9 million tons CO2-eq 

(~emission of 600,000 Dutch citizens)

§ Land use: 8,400 km2

(~25% of land area of Netherlands)



Conversion events to H5 or H7 HPAI are predominant in 
intensive poultry production systems (Dhingra et al. 2015, Front Vet Sci)



Impact of HPAI on poultry health in the Netherlands

§ HPAI H5 2020/2021 (www.nvwa.nl)

§ HPAIV incursion at 11 locations

§ 576,500 birds culled

§ HPAI H7N7 2003 (Stegeman et al. 2004 J Infect Dis)

§ 255 flocks infected

§ 30 million birds culled

§ Suggested future measures
§ reduction of flock density

§ vaccination against HPAI



Spillover to wild birds: both victim and vector of HPAIV 
(Lycett et al. 2016 Science; EFSA 2020)

Current model for long-
distance spread by wild birds HPAI outbreaks in Europe, 2016 to 2020 



Impact of HPAI on wild birds in the Netherlands, 2016/2017 
(Kleyheeg et al. 2017 Emerg Infect Dis)
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Special features of HPAI in wild birds, 2020/2021

§ High mortality in novel wild bird species
§ Barnacle goose (Branta leucopsis)

§ Red knot (Calidris canutus)

§ Neurological signs prominent
§ https://twitter.com/i/status 1327647235971158019

§ https://twitter.com/thijskuiken/status/1340277932984590338?s=20

§ Also many asymptomatic infections

Photo credits: Ruurd Jelle van der Leij, Jutta Leyrer



AImpact2021: collaboration to analyse impact of HPAI on 
wild bird populations in the Netherlands
§ Participating organisations

§ Dutch Wildlife Health Centre
§ Erasmus Medisch Centrum
§ Nederlands Instituut der Onderzoek van Oecologie
§ Nederlands Instituut der Onderzoek van de Zee
§ Nederlandse Voedsel en Waren Autoriteit
§ Rijkswaterstaat
§ Stichting Onderzoek Vogels Nederland
§ Staatsbosbeheer
§ Waarneming.nl
§ Wageningen Bioveterinary Research
§ Wageningen Marine Research
§ Waterschap Zuiderzeeland
§ Wetterskip Fryslân

§ Aims
§ Estimate wild bird mortality from HPAI, also as % of 

population

§ Characterize spatiotemporal relationship between 

wild bird mortality and poultry farm infections

§ Identify range of wild bird species exposed and 

affected by HPAI



Wild birds reported per week, 31 Oct to 18 Dec 2020
(https://www.nvwa.nl/onderwerpen/vogelgriep-preventie-en-bestrijding/kaart-meldingen-dode-wilde-vogels)



Host range of HPAIV in 2020/2021, The Netherlands
(https://www.dwhc.nl/wilde-vogelsoorten-aangetoond-besmet-met-hoog-pathogene-vogelgriepvirussen-in-2020-versie-17-
november-2020/)

HPAIV H5N8 was found in:
§ Ducks, geese, swans (Anatidae)

§ Barnacle goose (Branta leucopsis)

§ Mute swan (Cygnus olor)
§ Greylag Goose (Anser anser)

§ White-fronted goose (Anser albifrons)

§ Bean goose (Anser fabalis)

§ Eurasian wigeon (Anas penelope)

§ Mallard (Anas platyrhynchos)

§ Hawk-like birds (Accipitridae)
§ Buzzard (Buteo buteo)

§ Owls (Strigidae)
§ Short-eared owl (Asio flammeus) 

HPAIV H5N1 was found in:
§ Ducks, geese, swans (Anatidae)

§ Greylag Goose (Anser anser)
§ Eurasian wigeon (Anas penelope)

§ Common teal (Anas crecca)

§ Gulls, terns and waders(Charadriidae)
§ Species not determined



Measures to deal with HPAI in poultry
Current (EFSA 2016)

§ Surveillance

§ Biosecurity

§ Culling

Additional/alternative
§ Lower production (and consumption) (Poore and 

Nemecek 2018 Science 2018; Barioni et al. 2019 IPCC)

§ Lower flock density (Stegeman et al. 2004 J Infect Dis; 
Graham et al. 2008 Public Health Rep)

§ Avoidance of waterbird habitat (Lycett et al. 2016 
Science: Velkers et al. 2020 Transbound Emerg Dis)

§ Vaccination instead of culling (Stegeman et al. 2004 J 
Infect Dis; International Egg Commission 2017)



One Health impact of HPAI and poultry production in the 
Netherlands, and effect of measures
Category Impact of HPAI Impact of poultry 

production
Effect of current measures 
(surveillance, biosecurity,
culling)

Potential effect of 
additional/alternative
measures (lower poultry 
production and flock 
density, avoidance of 
waterbird habitat, 
vaccination)

Poultry NEG (morbidity and 
mortality from HPAI)

POS (surveillance,
biosecurity)
NEG (culled)

POS (lower risk HPAI)

Human NEG (higher 
zoonotic/pandemic risk)

NEG (particulate
matter, zoonoses, 
emerging zoonoses)

POS (surveillance, 
biosecurity)
NEG (higher 
zoonotic/pandemic risk from 
culling)

POS (lower 
zoonotic/pandemic risk, lower 
emission particulate matter)

Environment NEG (global warming, 
land use change)

NEG (restocking culled birds) POS (lower carbon emission 
and land use)

Wild birds NEG (morbidity and 
mortality from HPAI)

NEG (land use 
change)

POS (lower risk spillover) POS (lower risk spillover, less 
land use)



Conclusions

§ Marked growth of poultry consumption and production in EU and NL

§ Large-scale commercial farms main source of HPAIV conversion events

§ HPAI and poultry industry impact human, animal, environmental health

§ Main wild birds affected in current outbreak: waterbirds, raptors

§ Unusual species affected in current outbreak: barnacle goose, red knot

§ Current measures reduce but do not prevent HPAI outbreaks

§ Additional measures may have substantial One Health benefits
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