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Long-range transport of airborne avian influenza virus

The avian influenza virus (AlV) is a key pathogen within the farm-to-fork chain. It is an RNA virus
that spreads rapidly among both wild and domestic birds. Belonging to the Orthomyxoviridae type
A family, it is classified into subtypes based on haemagglutinin (H) and neuraminidase (N) proteins,
with H5 and H7 being the most likely to become highly pathogenic.

Outbreaks have major consequences for the poultry industry, including high mortality rates,
economic losses, and trade restrictions. When highly pathogenic avian influenza (HPAI) is detected
on a farm, regulations require the culling of all birds to control the disease.

In recent years, the virus has extended its geographic range. In 2023, H5N1 cases were reported
for the first time in Greenland and Antarctica. According to EFSA, 1,443 HPAI outbreaks were
recorded in 26 European countries between September and November 2025, while Spain reported
142 outbreaks during the 2025-2026 season.
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The spread of avian influenza could be the result of several factors such as movements of
infected birds, farming, sale of live birds and migratory routes of wild birds. Al can be spread
through direct contact with contaminated faeces and body fluids or thought contaminated feed
and water. However, airborne dissemination should not be overlooked, particularly when other
farms, facilities, or residential areas are located in proximity of infected premises.

HE- FARM project focuses on the detection and visualization of pathogenic
aerosols through the development of new techniques for detection of
aerosols. In this work, novel aerosol detection techniques have been
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8 applied in the environment surrounding a poultry farm confirmed positive
= for HPAIV H5N1 during depopulation operations. Air samples were
E collected using a Counterfog BIAFTS air sampler. This sampler operates
with a 2-minute sampling time and collects approximately 1.44 m¥min.
Three air samples were collected at an approximate distance of 150 m from
the affected facilities.
PCR analysis confirmed the presence of influenza A genome in three of the three air samples
collected and the presence of the H5 subtype in two of the three samples. The presence of H5-
" influenza aerosols positive at this distance provides strong evidence that viral particles can be
5 dispersed through the air over considerable distances, potentially contributing to transmission
é between farms and posing a risk to nearby environments and communities. Consequently, there is
o

a clear need to develop and implement biosecurity strategies that specifically address airborne
transmission pathways. In this context, the HE-FARM project has been working on the
development of detection and mitigation technologies aimed at monitoring and reducing
specifically airborne transmission risks.
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