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The growing risk of avian influenza (H5N1) in dairy cows: Clinical, economic, and public

health consequences

A recent Avian Influenza outbreak has become a significant issue for
the dairy business, especially the highly virulent H5N1 strain. The virus,
previously limited to wild birds and poultry, has recently been found in
dairy cows, raising concerns among scientists and public health officials
on possible consequences for animal and human health. This editorial
explains the latest information regarding H5N1’s effects on dairy cows.
It elucidates the threats to public health and consumer safety related to
these effects.

H5N1 outbreak among dairy cows was first detected in the United
States on 25" March 2024; some herds in some states such as North
Carolina, Ohio, Oklahoma, South Dakota, Texas, Wyoming, Colorado,
Idaho, Iowa, Kansas, Michigan, Minnesota, New Mexico, and Colorado
(Fig. 1) [1] have tested positive for the virus [2]. Known for its extreme
mortality in birds, the HSN1 virus is currently causing alarm since it can
spread to infect cattle. This virus has been observed to be present in
respiratory secretions from diseased cows and raw (unpasteurized) milk
[2]. The disease mainly affects elderly dairy cows and presents as
decreased appetite, limited milk output, and overall sickness [3,4].

The transmission of this virus to cows is the crucial factor in deter-
mining its pathogenicity, clinical identification, treatment, and pre-
vention. It is possible to decide on several pathways by which HSN1
could spread from livestock to people, such as direct contact: Direct
contact with infected livestock or contaminated surfaces can result in
human infection [5]; Contamination of the environment: The virus can
survive in contaminated areas, such as water and feed sources, which
raises the possibility of transmission [6]; Animal products: Human
infection is directly possible if undercooked or tainted dairy products
from infected cattle are consumed [7]. According to current research,
the virus may also spread by “fomite transmission,” in which tainted
milking equipment helps cows become infected because milk contains a
high concentration of the virus (Fig. 2) [2]. This demonstrates the crit-
ical necessity for strict biosecurity protocols on dairy farms, such as the
need that dairy workers wear personal protective equipment and that
milking equipment be regularly disinfected [2,8].

Clinical, diagnostic, and therapeutic considerations have increased
significantly since the avian influenza (H5N1) outbreak in dairy cows.
Low appetite, decreased milk output, lethargy, and irregular milk
appearance—which might include thickening and discolouration—are
among the clinical indications seen in affected dairy cows [9]. It has
been shown that lactating cows display symptoms more strongly and
that less than 10 % of cows in an infected herd show signs of lesser illness
[9]. Up to 40 % of dairy cows in certain herds have displayed clinical
symptoms. Notably, compared to poultry, the morbidity rate in cattle is
much lower because most afflicted animals tend to recover with the
proper supportive care and close observation [9]. A few cases of human
infection have been reported thus far (Fig. 1), mostly involving workers
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who came into close contact with diseased cows [2]. Most of these
people have only had moderate illness, but because of the naive immune
condition of the human population with regard to H5N1, there is still a
chance of more severe epidemics [2].

So, it is impossible to ignore the consequences of this outbreak on
human health. Because dairy farmers and customers have intimate re-
lationships with animals, there is a higher chance of zoonotic trans-
mission. Several crucial procedures are involved in zoonotic
transmission mechanisms, like a). Viral shedding: Feces and respiratory
secretions from infected animals spread the virus, contaminating goods
and the environment [5], b). Inmune response: Cattle that are infected
may have changed immune responses, which could allow the virus to
continue and possibly change, raising the possibility that it will spread to
people [5], ¢). Interspecies interactions: H5SN1’s zoonotic potential can
be increased by close contact between various animal species, such as
cattle and poultry, which can help mix viruses [6]. The probability of
H5N1 infecting humans is dependent on a number of factors. Occupa-
tional exposure is one of them because they handle sick animals more
frequently, farmers and other workers are also more vulnerable to
contracting the virus. The necessity of surveillance and monitoring in
cattle populations is highlighted by the fact that prior human infection
instances suggest possible transmissibility from diseased animals
(Fig. 2).

The new host for this virus is becoming an alarming concern for
scientists, and more studies are underway to find some insights into this
aberrant infection. RT-PCR testing is one diagnostic technique used to
identify avian influenza in dairy cows. This test can quickly identify
H5N1 in milk samples from critically ill nursing cows [10]. To confirm
illness, surveillance programs—which veterinary health officials over-
see—involve strategic milk, nasal swab, and tissue sample collection
[9]. Subtyping is carried out by additional testing at the National Vet-
erinary Services Laboratories (NVSL) to verify the initial testing results
[10]. Moreover, veterinary professionals diagnose and notify municipal
or state animal health authorities of incidences of avian influenza in
dairy cattle. In-depth case data is gathered, and samples are forwarded
to labs for verification. Following confirmation, instances are reported
to national and international organizations, including the World Orga-
nization for Animal Health (OIE) and the USDA. This information is
essential for putting control measures like vaccination and quarantine
into place, guaranteeing prompt and efficient disease management, and
controlling outbreaks [11].

There is no licensed vaccine for H5N1 avian influenza in dairy cows
[12], but there are a number of intriguing areas for future research on
avian influenza vaccinations for cattle. Among these are the develop-
ment of efficient challenge models to evaluate the effectiveness of vac-
cinations and the quick adaptation of mRNA vaccines to novel strains. In
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Fig. 1. Heat map of H5N1’s infected states and positive cattle and human cases.

addition, scientists are developing cross-species vaccines to safeguard
cattle and poultry, strengthening biosecurity protocols, and advancing
surveillance systems with quick diagnostic capabilities. Research in-
stitutes, governmental organizations, and the commercial sector must
work together to advance these projects [13]. However, biosecurity
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measures are deemed critical in preventing the virus’s spread to and
among cattle populations. The USDA recommends that veterinarians
and producers maintain robust monitoring practices and isolate any
newly received dairy cattle for 30 days upon arrival [5].

The mainstay of treatment for dairy cows with avian influenza is
supportive care intended to improve recovery and manage clinical
symptoms [9]. Many cases heal quickly—in as little as 10 to 14 day-
s—especially when given enough food and fluids [10]. Careful obser-
vation of the patient’s condition and the application of biosecurity
protocols are essential [2]. In case of human infection, the commercial
milk supply is still safe to eat despite these worries as long as the milk is
pasteurized. Pasteurization reduces consumer hazards by making the
H5N1 virus inactive [2]. It is necessary to launch educational campaigns
to warn people about the dangers of raw milk and deter people from
buying and consuming unpasteurized goods, which health authorities
have already advised against because of the possibility of pathogen
contamination [3,8].

The dairy industry is facing severe financial consequences due to the
avian influenza (H5N1) outbreak in cows. Reduced milk production is
the main financial loss associated with avian influenza in dairy cows;
estimates indicate that infected dairy cows lose 10-20 % of their milk
production over 7-10 days [14]. According to the American Association
of Bovine Practitioners (AABP), H5N1 costs dairy cattle between $100
and $200 per cow [15].

Together, the outbreak of avian influenza in dairy cows is a severe
public health concern, and its devastating effects on the industry need to
be addressed immediately. As the situation develops, it will be crucial to
maintain public awareness, implement biosecurity, and monitor
ongoing developments to reduce the hazards to the health of both
humans and animals. To safeguard agricultural interests and public
health, the dairy industry and health officials must continue to tackle the
problems posed by this outbreak diligently.
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Fig. 2. Bird flu H5N1 is Potentially transmitted from cow to humans in several ways.
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