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Abstract

Hepatitis E virus (HEV) is a zoonotic virus typically associated with acute self-limited or fulminant
hepatitis in humans. The disease transmitted by oral-fecal route is endemic in many developing countries
where sanitation conditions are suboptimal. In industrialized countries, the transmission occurs from
animals to humans by the consumption of contaminated water, raw/undercooked animal products or inner
organs.The swine is the most important reservoir of HEV zoonotic transmission, but the high
seroprevalence of HEV in other animals indicates a theirpotential role in the transmission of disease.
Indeed, the high sequence similarity between cattle, sheep, swine, and human populations suggests a
complicated interspecies transmission. The aim of this review is to detail the current knowledge of the
HEV in farmed animals, focusing on their role in the transmission of HEV.

KeyWords: Hepatitis E, farmed animals, foodborne
transmission, zoonosis, genotype

Corresponding Author: Michela Pugliese - mpugliese@unime.it

Introduction

The HEV represents, in addition to hepatitis A, B, C and D viruses, one of the five majors human
hepatotropic viruses. In most human patients symptoms are similar to mild/moderate influenza
which persists for a few weeks. In other cases, symptoms may be more severe occurring fever,
nausea, abdominal pain, vomiting, anorexia, and hepatomegaly (1). The HEV mortality rate in
healthy humans is generally low (0.2-0.3%). However, in rural countries where HEV is endemic,
the case fatality rate increases until 20-30% in pregnant women and immunocompromised
patients (2). In past years, the potential nature zoonotic for some genotypes of HEV was
identified. In this review, the Authors detail the current knowledge of the HEV in farmed

animals, focusing on the role of these animals in the transmission of HEV.

Methods

A systematic analysis using the PubMed electronic database for English language abstracts and
full-text articles published between 2009 and January 2019 was performed. The search terms
included: “hepatitis E zoonosis”, “viral hepatitis in farmed animals”, “HEV and farmed animals”,

“farmed animal and hepatitis E”, “transmission foodborne”.
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Virus biology and transmission

Hepatitis E virus (HEV) is a small non-envelope RNA single strand virus with a positive polarity,
belongs to the family of Hepeviridae, genus Orthohepevirus and species OrthohepevirusA (3).
HEV presents seven major genotypes: genotypes 1 and 2 infect only humans, while genotypes 3
and 4 may infect humans, pigs, cows, rabbits, deer, and mongoose. Genotypes 5 and 6 include
strains isolated from wild boar, whereas the genotype 7 has been isolated from camel (4).

Viral factors, host factors and, the transmission route are considered important variables in the
infectivity of the virus. Indeed, it is reported that same viral doses induced variations in the
overall course of the disease (5). Experimental infections have demonstrated that HEV is
transmissible between nonhumans primates to animals, suggesting a potential role of different
animals in the diffusion of HEV (6). In rural countries, where genotypes 1 and 2 of are
transmitted via contaminated water, the diffusion of HEV is maintained by infected individuals
with clinical or subclinical signs, who contaminate water supplies (7). Conversely, in developed
countries, where most cases of HEV infection are locally acquired, the importance of animal
reservoirs plays an important role. The swine are considered the main reservoir for genotypes 3
and 4, but the HEV seroprevalence in other species of animals such as cows, sheep, goats, wild
boar, deer, and rabbits contribute to diffuse the virus in humans (8).

Diagnosis of HEV infection

The diagnosis of HEV requires a combination of molecular and serological tests that can be used
to detect viral proteins and/or genome. The detection of serum anti-HEV antibodies by double-
antibody sandwich enzyme immunoassay (ELISA) techniques is used commonly (9).
Commercial enzyme immunoassays and rapid immunochromatographic Kkits based on
ORF2/0ORF3 peptides can detect the presence of IgM or IgG antibodies induced by the four major
genotypes of HEV (10). No cross-reactivity of HEV antigen with other viruses has been
documented. The exact period of the anti-HEV 1gG antibody detection is unknew.

Real-time PCR is considered the gold standard for HEV diagnosis. Compared to conventional
PCR, real-time PCR minimizes cross-contamination between samples (11). RNA detection is a
sole method for the identification of HEV genotypes or sub-genotypes. Different molecular
assays have been commercialized for HEV RNA detection with variable differences in sensitivity
and specificity.

HEYV in farmed animals

Serological and/or molecular analyses have been well-documented the presence of HEV in

different animal species such as farmed animals, pets, laboratory animals, wild animals or zoo
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animals (4). The swine has indicated as a major true animal reservoir (12). In other animal
species, HEV has observed with a lower prevalence suggesting the presence of spillover
infections. The anti-HEV seroprevalence in swine is usually higher (23-100%) than other
animals, with an increase of serum positivity related to the age (13). In China, a country
considered endemic for HEV, there is high seropositivity of farmed animals (pigs over 80%) and
slaughterhouse workers, who show a consistently higher seroprevalence compared to the control
group of people, suggesting that even direct contact with infected animals can transmit the
disease (14).

The seroprevalence of HEV in swine, sheep, cattle, horse, milk cow, rabbit, duck, and chicken
indicates that the contact with these animals may be considered a potential risk factor of HEV
transmission to humans (4), but the complete range of species that may be considered reservoirs
is unknown. Few studies are reported HEV-specific antibodies detection in different breeds of
domestic cattle (Bostaurusprimigenius) like yellow cattle (15), Holstein Frisian cattle (16) and
other dairy cattle as well as in domesticated wild bovids, such as yak (Bosgrunniens) (17),
buffalo (Synceruscaffer) (18) or bison (Bison bison) (19). HEV-4 strains have been identified in
Holstein cows kept on mixed farms together with pigs in Southwest China and in yellow cattle
from Eastern China (20). HEV-specific antibodies in cattle of 4.4%-6.9% in India, 1.4% in
Brazil, 10.4% to 37% in China and up to 15% in the USA (4) have been reported.

HEV-specific antibodies have also been found in goat (Capra hircusaegagrus) and sheep
(Ovisaries). A study has documented seropositivity rates ranged between 9.4% and 4.4% for goat
and sheep in Egypt (21). Similarly, in Italy HEV-3 strains have been documented in 9.24% of
goats (22). In Spain, specific 1gG antibodies have been found in 0.6% and 1.92% of goats and
sheep, respectively (23). In the USA and in Eastern China 16% of domesticated farmed goats
have been found positive for anti- HEV 1gG antibodies (24). In addition, 11.43% of sheep were
positive for HEV- RNA (25).

Data involving the prevalence of HEV antibodies in rabbits farmed for meat consumption are
consistent. In USA a IgG seroprevalence of 36.5% has been reported (26). In China an 1gG
seroprevalence between 55% and 57% has been reported (27). HEV- RNA was detected in 7.5%
(serum) and 7.0% (feces) of rabbits (28). Additionally, HEV- RNA was detected in 5% of
Japanese White rabbits and Rex rabbits from China (29). A prevalence of 7% has been
documented in liver specimens of rabbits, slaughtered for consumption in France specimens (30).
Rabbit HEV is associated with genotype 3 but present a different subtype. This subtype has been
recently also described in a few human patients from France (31).

Conclusions
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HEYV is an infection with contrasting aspects. They are not completely clear the specific factors
that have determined an increase of cases in industrialized countries.

The role of domestic animals such as cattle, sheep, and goats, or other animals for HEV
transmission to human requests to be investigated detailly. It is needed to evaluate the risk of
zoonotic transmission of HEV from these animals and to mature active protection plans for the
public in contact with the animals.
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