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Abstract

Introduction

Hepatitis E is a viral form of hepatitis thatis transmitted through
the enterically. It is a significant public health concern in developing
countries in Asia and Africa and industrialised countries such as the
US and Europe. The mortality rate for hepatitis E is generally low but
canbeas highas 28% for pregnantwomen [1]. The virus responsible
for the disease, known as hepatitis E virus (HEV), is primarily spread
through contaminated water or food. In developed countries, cases
of hepatitis E have been reported in travellers returning from areas
where the disease is prevalent and in individuals with no known
risk factors. In areas with poor sanitation, outbreaks of hepatitis
E can occur through the contamination of drinking water [2]. The
discovery of HEV in animal species such as swine and chickens has
expanded our understanding of the virus and its ability to infect
different hosts [3,4]. This has raised concerns about the possibility
of zoonotic transmission of the viral disease.

Hepatitis E outbreaks pose a significant threat to public health in developing countries. The mortality rate is generally around
2% but can be higher than 20% in pregnant women in India. The virus responsible for hepatitis E, known as HEV, has been found
in several animal species, including swine. Genotypes 3 and 4 of HEV have been isolated from humans and animals and are known
to be zoonotic pathogens. Seroprevalence studies in animals and humans suggest that HEV infections occur globally. Populations
in developed countries are typically infected with HEV through the consumption of undercooked animal meats, while undeveloped
countries are typically infected with HEV via contaminated water. In addition, there have also been reports of HEV transmission
through blood transfusions and organ transplants. In this short review, we summarise the virology of hepatitis E, the epidemiology
of hepatitis E, the prevalence of HEV infection in animals and humans, and the modes of zoonotic transmission of HEV.
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Virology of hepatitis E virus

Hepatitis E is a viral illness caused by the Hepatitis E virus
(HEV), which can be found in humans and various animal hosts,
including swine [5]. The HEV belongs to the viral family known
as Hepeviridae, which is divided into two genera: Orthohepevirus
and Piscihepevirus. The Orthohepevirus genus contains four
species: Orthohepevirus A-D. Orthohepevirus A includes several
genotypes that can infect humans, including HEV-1, HEV-2, HEV-
3, and HEV-4. HEV-3 and HEV-4 can also infect swine. Recently,
additional genotypes, such as HEV-5 and HEV-6 in wild boars and
HEV-7 in camels, have been identified and are believed to belong
to Orthohepevirus A. The HEV has a single-stranded RNA genome
with a cap at its 5’ end and a poly-A tail at its 3’ end. The genome
contains three open reading frames (ORFs) that encode non-
structural proteins, such as an RNA-dependent RNA polymerase
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and a capsid protein [6]. Humans typically become infected with
HEV through the oral route and shed the virus in their faeces.
Hepatitis E outbreaks often occur in developing countries due to
the consumption of faeces-contaminated water, particularly during
heavy rainfall and flooding [7]. Hepatitis E typically causes acute
infection, although chronic infection can occur with hepatitis B and
C. Symptoms of acute hepatitis E typically appear two to six weeks
after exposure and include fever, nausea, abdominal pain, loss of
appetite, vomiting, hepatomegaly, jaundice, itching, pale stools,
and darkened urine [8]. Hepatitis E is common in young adults
between 15 and 45 [9]. The overall mortality rate of hepatitis E is
approximately 2%, but it can be increased, reaching 20% or more
in pregnant women in some areas due to fulminant hepatic failure.

Epidemiology of HEV infection

The Orthohepevirus A species is a group of viruses that can
infect humans and animals. Four genotypes can infect humans:
HEV1, HEV2, HEV3, and HEV4. HEV1 and HEV2 primarily infect
humans and are primarily spread through contamination of water
sources with faecal matter, particularly following heavy rain and
flooding [10,11]. These genotypes cause self-limiting acute viral
hepatitis but can still present a significant public health burden
in low-income countries. Person-to-person transmission of HEV1
and HEV2 is uncommon, but vertical transmission from mother to
foetus during pregnancy and through blood transfusion has been
reported [12,13]. HEV3 and HEV4 infections typically occur through
zoonotic transmission when an individual comes into close contact
with infected animals or consumes contaminated food products,
particularly raw or undercooked meat. These genotypes are found
in swine and wild boars, rabbits, goats, sheep, deer, horses, cats,
and dogs [14-17]. Farmers, veterinarians, and individuals working
in slaughterhouses may be at a higher risk of HEV infection than the
general population [18,19]. HEV infection can also be transmitted
through infected blood or blood products, although most iatrogenic
transmissions are asymptomatic in immunocompetent individuals.
In addition, transplanted organs can also transmit HEV infection
[20]. There is no specific treatment for HEV infection, but the
disease is usually self-limiting and resolves independently.

HEYV infection in humans

Hepatitis E, also known as enterically transmitted non-A, non-B
hepatitis, is a viral disease that frequently causes outbreaks in
developing countries in Asia and Africa. In the past, the prevalence
of HEV infection has been studied in various regions, including
Asia, Europe, and America. In Asia, the seroprevalence (presence
of antibodies in the blood) of HEV is estimated to be around 20-
30% in China, 12-20% in Korea, and 6% in Japan [21-25]. Studies
have shown that the seroprevalence of HEV tends to increase
with age. For example, the detection rate of anti-HEV antibodies
in children under ten is around 8%, while in individuals over 60
years old, it is 21-56% in Hong Kong and eastern China. Similarly,
the seroprevalence of HEV in England and Germany is estimated
to be 13-17%, with the highest prevalence occurring in individuals

over 50-60 years old [26,27]. In the United States, more than 16%
of blood donors have anti-HEV antibodies, and this percentage
increases with age [28].

However, more recent studies have shown that the
seroprevalence of HEV has decreased dramatically in most countries
when compared to earlier studies. Possible explanations for the
higher seroprevalence in earlier studies include small sample sizes,
limited study areas, different detection kits, and different analytical
methods [29]. Despite these discrepancies, most studies do report
an age-dependent increase in the seroprevalence of HEV in most
countries [30-33]. This suggests that subclinical HEV infections
may be more common in elderly individuals. Interestingly, very high
mortality rates (up to 66%) have been observed in pregnant women
infected with HEV in certain regions of India [34-36]. Most of these
women experience fulminant hepatic failure and have significantly
higher viral loads than non-pregnant women [37]. In contrast,
the mortality rate of HEV-infected pregnant women in Egypt does
not differ significantly from that of non-pregnant women, despite
a high prevalence of anti-HEV antibodies in this population [38].
Possible explanations for this discrepancy include less virulent
strains of HEV circulating in this region and the acquisition of long-
lasting immunity to HEV through early exposure to the virus. More
research is needed to fully understand the impact of HEV infections
on pregnant women.

HEYV infection in animals

HEV is a viral infection that can cause liver disease in humans
and other animals. It is prevalent in swine populations worldwide,
with infections typically beginning in swine between 2 and 3
months old [39]. HEV has also been identified in various animal
species, including rabbits, chickens, deer, wild boars, mongooses,
rats, bats, ferrets, camels, and trout. In the United States, rates of
seropositivity (a measure of exposure to the virus) for HEV were
found to be 4.6% in bison, 15% in cattle, 0.9% in dogs, 0.6% in
Norway rats, 41.2% in farmed swine, and 2.9% in wild swine [40].
In India, seropositivity rates ranged from 4.4% to 6.9% in cattle,
from 22.7% in dogs, and from 2.1% to 21.5% in rodents, with high
rates of seropositivity also seen in swine (54.6% to 74.4%) [41].
HEV has also been identified in rabbits, with 57% of rabbits in China
found to be seropositive for the virus [42]. In addition, evidence of
an abortion, vertical transmission of HEV, and high mortality rates
in pregnant rabbits infected with rabbit HEV have been found [43].
The risk of zoonotic transmission (transmission from animals
to humans) of HEV is a concern, as humans can become infected
through contact with infected animals or contaminated food or
water. It is crucial for individuals working with or handling animals
to practice good hygiene to reduce the risk of infection.

HEV diagnosis

The diagnosis of hepatitis E infection in humans, swine, and
chickens requires laboratory testing, with PCR and ELISA being
the most commonly used methods [44,45]. However, the specific
tests used to diagnose HEV infection vary based on the species and
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the availability of reagents and test kits. In addition, the specificity
of these tests for detecting HEV in different regions may vary
due to the genetic heterogeneity of HEV strains. It is essential for
healthcare providers and veterinarians to be aware of the different
methods and limitations of HEV testing in order to diagnose and
treat HEV infection accurately.

HEYV prevention and control

HEV infection is a significant global health concern that requires
ongoing research and prevention efforts. While a vaccine may not
currently be available for humans [46], taking preventive measures
such as practising good hygiene and avoiding the consumption
of potentially contaminated food and water can help reduce the
risk of infection. Additionally, developing vaccines for swine and
avian HEV could help protect both humans and animals from the
negative consequences of HEV infection. Individuals and industries
must remain aware of the risks and take necessary precautions to
prevent the spread of this virus.

Conclusion

Hepatitis E is increasingly recognised as a zoonotic viral
disease, meaning it can be transmitted between animals and
humans. The presence of HEV antibodies and the isolation of the
virus in both humans and animals suggest that HEV infections
may be widespread. Humans typically become infected with HEV
by consuming contaminated water or undercooked animal meat.
However, the transmission of HEV through blood transfusions and
the development of chronic hepatitis E in solid organ transplant
patients are emerging concerns. It typically causes acute infection
and has symptoms including fever, nausea, and jaundice, with a
mortality rate of around 2% but can be higher in pregnant women.
The epidemiology of HEV infection varies depending on the
genotype, with person-to-person transmission being uncommon
but possible through vertical transmission during pregnancy and
blood transfusion and zoonotic transmission through contact with
infected animals or consumption of contaminated food products
being more common. There is no specific treatment for hepatitis
E currently, and prevention efforts focus on improving sanitation
and hygiene and avoiding consuming contaminated food and water.
In addition, using HEV vaccines in animals could help decrease the
potential transmission of HEV from animals to humans.
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