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# | & | & | K | & & #
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Fied 1 1 0 0 0 3 0 11
® i % 56 37 6 4 10 2 17 8 89 51
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2004-2022 = 2023 & 2024 = 2025 &
o AL 2| 1 (2] v [2ea] v [rre] e
Afghanistan fe & iF Yes Yes
Azerbaijan I T Yes | Yes
Bangladesh F e Yes | Yes Yes | Yes
Bhutan 3 = Yes Yes Yes Yes
Cambodia R R Yes | Yes [ Yes | Yes Yes | Yes [ Yes
China YR Yes | Yes | Yes | Yes [ Yes Yes
Cyprus A e gy Yes | Yes Yes
Hong Kong e Yes Yes Yes Yes
India R Yes | Yes | Yes | Yes Yes | Yes | Yes
Indonesia Er R Yes | Yes Yes Yes Yes
Iran =P Yes Yes Yes
Israel v d 3 Yes Yes Yes Yes Yes Yes Yes Yes
Iraq B35 Yes | Yes Yes Yes | Yes
Japan P Yes Yes Yes Yes Yes Yes NYES Yes
Jordan He Yes
Kazakhstan ¥4 fE Yes | Yes | Yes Yes
iém) N. Korea A 3% Yes Yes Yes Yes
Korea R Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Kuwait FRAF Yes | Yes
Laos % B Yes | Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia 57 Yes Yes
Myanmar @ Yes | Yes
Nepal Rp Yes Yes Yes Yes Yes
Pakistan = A drh Yes Yes
Palestinian T BT Yes Yes
Philippines e Yes Yes Yes | Yes | Yes
Lebanon * ¥ e Yes
Saudi Arabia MBI E | Yes [ Yes
Taiwan E Yes Yes Yes Yes Yes Yes Yes Yes
Thailand 3R Yes | Yes
Turkey ELRSEIE! Yes | Yes Yes Yes Yes
Vietnam A% Yes Yes Yes Yes Yes
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Albania fef= R Yes Yes Yes
Adustria R Yes | Yes | Yes | Yes [ Yes | Yes § Yes | Yes
i HLR I 2
Belgium A pE Yes | Yes | Yes | Yes | Yes | Yes [ Yes [ VYes
Bulgaria A 41 &7 Yes | Yes Yes Yes § Yes | Yes
Croatia REE I Yes | Yes Yes | Yes Yes | Yes
Czech Republic E S Yes | Yes | Yes | Yes | Yes | Yes Q| Yes [ Yes
Denmark % Yes | Yes Yes | Yes Yes | Yes Yes Yes
France e Yes [ Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Finland By Yes | Yes [ Yes Yes Yes
Estonia RN Yes | Yes | Yes | Yes Yes
Faeroe Islands E R Yes | Yes [ Yes | Yes | Yes
Georgia o Yes
Germany 1% B Yes | Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Greece 7 R, Yes | Yes Yes
Hungary @7 41 Yes [ Yes | Yes | Yes | Yes | Yes | Yes [ Yes
wM Iceland k5 Yes Yes Yes Yes | Yes
(40) Ireland T EW Yes Yes Yes Yes Yes
Italy ER Yes [ Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Latvia Pl A Yes Yes Yes Yes | Yes
Lithuania bl Yes | Yes [ Yes Yes | Yes | Yes
Luxembourg R 4 F Yes | Yes | Yes | Yes Yes
Macedonia g H g Yes
Montenegro FEMRR Yes [ Yes | Yes
Moldova BE SR Yes Yes Yes Yes Yes Yes
Nederland i Yes Yes Yes Yes Yes Yes Yes Yes
North Macedonia A5 H g Yes Yes Yes Yes Yes
Norway e Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Poland w Yes | Yes | Yes | Yes [ Yes | Yes f Yes | Yes
Portugal 757 Yes | Yes | Yes Yes | Yes | Yes | Yes
Romania BB LI Yes | Yes Yes Yes Yes | Yes Yes Yes
Russia B R Br Yes | Yes | Yes | Yes Yes
Serbia ER AL Yes Yes Yes Yes Yes
Slovakia SIRESE T Yes Yes Yes Yes Yes Yes Yes Yes
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Slovenia LR A Yes Yes Yes Yes Yes Yes Yes
Spain 2y Yes Yes Yes Yes Yes Yes Yes
- Sweden I & Yes | Yes Yes | Yes | Yes [ Yes Yes Yes
e Switzerland HL Yes Yes Yes Yes Yes Yes
Ukraine B Yes Yes Yes Yes Yes Yes
United Kingdom R Yes Yes Yes Yes Yes Yes Yes Yes
Algeria fe 2 41y Yes Yes
Burkina Faso E- o PR Yes Yes Yes Yes Yes Yes Yes
Benin ] Yes Yes Yes Yes Yes
Botswana DS RS Yes Yes Yes Yes
Cameroon v R Yes Yes Yes Yes Yes
Ceuta i Yes | Yes
Congo B 5 Yes
Cote d'lvoire %7 % g Yes Yes Yes
Djibouti = Yes Yes
Egypt S Yes Yes Yes
Ghana fuakiy Yes Yes Yes Yes Yes Yes
Gabon ‘v Yes Yes Yes Yes
Gambia v 3 Yes Yes
Guinea A Yes Yes Yes Yes Yes Yes Yes
Libya UG Yes
?;f; Lesotho S Yes
Liberia LA Yes
Niger Rp Yes Yes Yes Yes Yes
Nigeria ERRUER Yes Yes Yes Yes Yes
Namibia A Yes
Mali 5 1 Yes Yes Yes
Mauritania F AR L Yes Yes Yes
Mozambique E= i Yes
Reunion ¥ R P Yes Yes
Senegal BN AR Yes Yes Yes Yes Yes Yes
South Africa % 2b Yes Yes Yes Yes Yes Yes Yes Yes
Sudan R Yes
Togo 58 Yes Yes Yes Yes
Tunisia RRE I Yes
Uganda R ¢ Yes
Zimbabwe S Yes




EMEM . SEHEMFRERE & HigEEfl - BIUSEABATHBERRHR PO

fr = B #k
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o i R I R IEYIET] YT
Argentina R REES Yes Yes Yes Yes
Bolivia HAlad Yes | Yes Yes
Brazil 7 Yes Yes Yes N(ES Yes
Canada do £ 4 Yes | Yes | Yes [ Yes | Yes | Yes | Yes
Chile il Yes Yes Yes Yes Yes Yes
Colombia R Yes Yes | Yes Yes Yes Yes Yes
Costa Rica B A7 H 4o Yes | Yes | Yes | Yes
Cuba w7 Yes | Yes
Ecuador W Yes | Yes Yes Yes Yes
Falkland Islands A R Yes Yes Yes
P Greenland ¥ 1% Yes Yes Yes
(22) Guatemala N BB Yes Yes
Honduras ikt Yes
Mexico Eo# Yes Yes [ Yes Yes Yes Yes Yes Yes
Panama = Yes | Yes | Yes | Yes Yes
Peru Fo 8 Yes Yes Yes Yes Yes Yes Yes Yes
Puerto Rico B EE L Yes
Paraguay = AR Yes | Yes
ot Sancaa s | 8 B8 Aotk Yes Yes
Uruguay G i3 Yes Yes Yes Yes Yes
Venezuela L pe Yes | Yes
America iR Yes Yes Yes Yes Yes Yes Yes Yes
g Adustralia R Yes Yes Yes
() New Zealand aE B Yes Yes

2025 EP i ¢ R S
2025 4§ 2% A 2%

11+ 4345 WOAH UPDATE ON HIGHLY PATHOGENIC AVIAN INFLUENZA IN ANIMALS 2_ %}
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Poultry farm density and proximity drive highly
pathogenic avian influenza spread

Claire Guinat, Cecilia Valenzuela Agiii, Frangois-Xavier Briand, Debapriyo Chakraborty, Lisa Fourtune,
Sébastien Lambert, Andrea Jimenez Pellicer, Severine Rautureau, Guillaume Gerbier, Louis du Plessis, Tanja
Stadler, Beatrice Grasland, Mathilde C. Paul & Timothée Vergne

Communications Biology volume 8, Article number: 1306 (2025)

Abstract

The continuous spread of highly pathogenic avian influenza H5 viruses
poses significant challenges, particularly in regions with high poultry
farm densities where conventional control measures are less effective.
Using phylogeographic and phylodynamic tools, we analysed virus
spread in southwestern France in 2020 and 2021, a region with recurrent
outbreaks. Following a single introduction, the virus spread regionally,
mostly affecting duck farms, with an average velocity of 10.5 km/week
and a peak at 27.8 km/week in mid-December. The effective
reproduction number between farms (Re) exceeded 1 in December,
peaking at 3.8 in mid-December. Transmission declined after late
December, coinciding with extensive preventive culling, suggesting
that standard 3- and 10-km zones were more effective when combined

with timely, large-scale interventions. Farm infectiousness was
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estimated around 9 days, highlighting a critical window of undetected

viral shedding and transmission risk. Duck farm density and poultry
farm proximity were key drivers of virus spread, likely due to the higher
virus susceptibility and transmission efficiency of ducks compared to
chickens. We identified density and proximity thresholds required to
maintain effective control (Re<1). These findings offer actionable
guidance to support regional biosecurity and to improve the robustness

of the poultry sector to mitigate future outbreaks.
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