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Abstract

and Policy

Norovirus, a leading cause of acute gastroenteritis worldwide, is primarily associated with person-to-person transmission and contaminated
ready-to-eat foods. However, emerging evidence suggests a potential, yet often overlooked, role of poultry in norovirus transmission. While
poultry is more commonly linked to bacterial pathogens like Salmonella and Campylobacter, recent studies have detected norovirus in poultry
and poultry environments. This mini-review synthesizes current knowledge regarding norovirus prevalence in poultry, potential transmission
routes to humans, and implications for food safety. We highlight the need for enhanced surveillance, improved biosecurity measures in poultry
farming, and further research to fully understand the epidemiology of norovirus in poultry and its contribution to human foodborne illness. This
hidden concern warrants greater attention from public health authorities and the poultry industry to safeguard consumer health.
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Introduction

Norovirus is a highly contagious RNA virus responsible for a
significant global burden of acute gastroenteritis, characterized
by sudden onset of vomiting, diarrhea, and abdominal cramps.
Often dubbed the ‘winter vomiting bug, norovirus outbreaks are
notoriously difficult to control due to the virus’s low infectious
dose, environmental stability, and diverse genetic strains. While
person-to-person contact and consumption of contaminated
produce shellfish are well-established
routes, the role of animal reservoirs, particularly livestock, in

and transmission
the epidemiology of human norovirus infections is an area of
increasing scientific interest [1].

Historically, poultry has been recognized as a primary vehicle
for bacterial foodborne pathogens such as Salmonella and
Campylobacter. However, the presence of norovirus in poultry and
poultry products has begun to surface in recent investigations,
raising questions about its potential contribution to foodborne
norovirus outbreaks. Analysis of norovirus outbreak data reveals
distinct contamination patterns across food sources, with oysters
implicated in 74% of shellfish-associated outbreaks primarily due
to harvest water contamination [2], frozen raspberries responsible
for 15.1% of produce-related predominantly
involving GII.4 strains [3, 4], and prepared meals from delivery

outbreaks

services accounting for 67% of urban outbreaks largely due to
asymptomatic food handlers [5, 6] (Figure 1). The traditional focus
on bacterial contaminants may have overshadowed the detection
and understanding of viral threats in poultry. This mini-review
aims to shed light on the current understanding of norovirus
in poultry, exploring its prevalence, potential mechanisms of
transmission to humans, and the broader implications for food
safety and public health. By examining the available evidence, we
seek to underscore why norovirus in poultry should no longer
remain a hidden concern.

Prevalence of Norovirus in Poultry and Poultry Envi-
ronments

While direct evidence of norovirus replication in poultry is
limited, several studies have reported the detection of norovirus
RNA in poultry faecal samples, poultry meat, and environmental
samples from poultry farms (Table 1). This suggests that poultry
can act as carriers or vectors for the virus, even if they do not
exhibit clinical symptoms themselves. The presence of norovirus
in poultry environments may indicate contamination from human
sources (e.g., infected farm workers) or, less commonly, from
other animal reservoirs with which poultry may come into contact
(Figure 2).
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1. Figure 1: Norovirus outbreak sources: shellfish (33.7%), produce (28.9%), prepared meals (19.3%),
bakery (12.0%), mixed foods (4.1%), other (2.0%). Data: [2-11].
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Table 1: Summary of Norovirus Detection in Poultry and Poultry Environments.
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Figure 2: Norovirus transmission from poultry to humans via farm contamination (workers/water), processing exposure, kitchen
spread (surfaces/utensils), and consumption, with viral capsid inset
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One notable recent finding comes from an investigation in
Pune, India, where norovirus was detected in faecal samples from
poultry farms during an outbreak of Guillain-Barré Syndrome
(GBS) in humans [12]. Although a direct link between poultry
norovirus and human GBS cases needs further genomic analysis,
the presence of norovirus in poultry settings raises concern.
Previous studies, although limited, have also reported norovirus
in poultry products, indicating a possible route of human exposure
through the food chain [13]. However, reported prevalence rates
vary widely due to differences in location, sampling techniques,
and the genotypes being tested. The short duration of viral
shedding and the difficulty in detecting low viral levels contribute
to this inconsistency.

Potential Transmission Routes to Humans

Norovirus transmission from poultry to humans is likely
to occur through indirect routes rather than by consuming
contaminated meat. The main risk comes from cross-
contamination during food preparation, where is can transfer
from raw poultry through whichdy-to-eat foods, kitchen tools,
or surfaces due to poor handling practices. Norovirus exhibits
remarkable environmental stability, persisting on surfaces for
extended periods, which means thorough cooking of poultry may
not prevent transmission if contamination occurs during food
preparation [14]. Environmental contamination presents another
important route, as norovirus can persist in farm environments
and water sources, potentially infecting poultry flocks through
exposure to contaminated water or infected workers. Subsequent
handling of these contaminated birds or their products could
then facilitate human exposure [12].
direct contact with infected poultry or their feces represents a

While less common,

theoretical transmission route, particularly for farm workers or
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individuals in close contact with live birds, though this pathway
is more typically associated with zoonotic pathogens capable of
replicating in animal hosts. The absence of documented cases
of norovirus replication in poultry suggests these transmission
routes rely primarily on mechanical transfer rather than biological
amplification in the avian host.

Implications for Food Safety

The detection of norovirus in poultry presents important
food safety implications that warrant comprehensive preventive
measures. Current surveillance systems focusing primarily on
bacterial pathogens should be expanded to include routine
norovirus monitoring in poultry products and farming
environments, as this would better elucidate contamination risks
and identify critical control points. Because norovirus can spread
through human contact, strong biosecurity measures are essential
at every stage of poultry production. This includes regular
hand washing for workers, proper cleaning of equipment and
facilities, and measures to prevent environmental contamination.
Processing plants and retail outlets must also adhere to strict
hygiene standards to minimize the risk of spreading the virus.
Just as important is educating food service staff and consumers
on safe handling practices. While cooking poultry thoroughly kills
norovirus, cross-contamination in kitchens remains a serious
concern. Public health messages should promote simple steps,
such as keeping raw poultry separate from ready-to-eat foods,
using different cutting boards, and thoroughly cleaning kitchen
surfaces. Together, these efforts from farm to table create a strong
defense against norovirus. They not only reduce the risk of this
virus but also improve protection against many other foodborne

pathogens.
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Conclusion and Future Directions

The potential role of poultry in norovirus transmission,
though not yet fully characterized, represents an important gap
in current food safety frameworks. While poultry is unlikely to
serve as a primary reservoir for human norovirus, its capacity
to act as a vehicle for contamination particularly through cross-
contamination during food handling underscores the need
for greater vigilance. Existing food safety measures, which
predominantly target bacterial pathogens, must evolve to address
viral contaminants, including norovirus, through enhanced
surveillance, improved hygiene protocols, and targeted research.

Future research should focus on key areas to better
understand and reduce the risk of norovirus in poultry. First, more
detailed studies are needed to measure how common norovirus
contamination is across different poultry farming systems and
regions. Second, comparing the genetic makeup of norovirus found
in poultry with strains from human outbreaks may help trace how
the virus spreads. Third, studying how long the virus survives
on poultry products during storage, processing, and cooking can
guide better safety practices. Lastly, developing clear prevention
steps from improving hygiene on farms to safer handling in homes
will help lower the chance of transmission. Including norovirus
in current food safety plans and encouraging teamwork between
virologists, food experts, and health professionals will be key to
tackling this issue. Taking early action based on strong research
can make the food system more secure and lower the number
of norovirus infections. Looking ahead, it's important to manage
both viral and bacterial risks together to protect food safety in a
changing world.
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