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ABSTRACT

Of the zoonotic genotypes of hepatitis E virus, the genotype 3
(HEV3) has emerged as the most pathogenic strain causing chronic
hepatitis in immunosuppressed patients in industrialized nations. The
epidemiology of HEV3 is rather complex because of its hitherto well
recognized sources and routes of transmission. Currently, ribavirin
is the only effective drug that however, induces mutations in viral
polymerase gene leading to drug-resistance or -nonresponse, and
teratogenic effects in pregnant women.
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INTRODUCTION

Hepatitis E virus (HEV), the causative agent of hepatitis E belongs
to genus Orthohepevirus of the virus family Hepeviridae!'l. Glob-
ally, HEV infection accounts for an estimated mortality rate of ~2%,
including 20-30% of pregnant women®’l. The HEV genome is a
single-strand positive-sense RNA (~7.2 kb) defined into a short 5
untranslated region (UTR), three open reading frames (ORF1, ORF2,
and ORF3), a short 3' UTR, and a poly(A) tail®. Of the hitherto iden-
tified seven genotypes (HEV1 to HEV7), HEVI, 2, 3, 4 and 7 are
known to infect humans. The genotypes belong to a single serotype
and are further subdivided into subtypes®. Notably, while HEV1 and
2 are restricted to human (anthroposis), HEV3 and 4 infect both hu-
mans and swine as well other mammalian species (anthropozoonosis)
161, Modes of HEV transmission are mainly contaminated water and
animal food, including vertical transmission and blood transfusion!”
(Table 1). Unlike other genotypes, the epidemiology of HEV3 is
rather complex because of its several sources and routes of transmis-
sion that vary from region to region and over time!®!.

HEV3 ANTHROPOZOONOSIS

Of the zoonotic genotypes of hepatitis E virus, HEV3 has emerged as
the most pathogenic strain in industrialized nations'®. Pigs represent a
large reservoir and potential source of HEV3 where human and swine
HEV are genetically very close (~ 99%) in cases of direct transmis-
sion'”). In addition, the genetic detection of HEV3 in other mam-
malian species in Europe and the USA has supported its foodborne
transmission due to the consumption of gourmet figatellu, offal, and
game meat of wild boar or dear!”’ (Table 1). A recent epidemiologi-
cal study has suggested the possibility of waterborne transmission of
HEV3 in France?.

HEV3 CHRONICITY

Approximately 70% of HEV3 infections remain subclinical or self-
limiting that may develop into fulminant hepatitis!'” (Table 1). In the
recent decade, autochthonous rather than travel-associated cases of
HEV3 infections have been widely reported in industrialized coun-
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Tablel Characteristic features of HEV3.

Geographical Gender/ Extrahepatic
Reservoirs | Transmission H ic manifi ion High-risk lation Tr: N
distribution eservoirs | Transmissio: Age epatic manifestations manifestations gh-risk populatio eatment
Self-limiting acute hepatitis Immunosuppressed/ Transplant
. . Foodborne, Mostly . g . p ’|Neuromuscular, .. PP . /. P .. . ..
North-America, |Swine, 5 Acute liver failure, 3 recipients, Pre-existing liver conditions, |Ribavirin,
. Animal products, |males/ . o Hematological, .
Europe, Japan |Wild boar Chronic hepatitis, Sewage workers, Swine herders,  |IFN-alpha-2a
Blood 240 years | . . . Renal S
Liver cirrhosis Zookeepers, Veterinarians

tries”!!). Recently, HEV3 has emerged as the most pathogenic strain
to cause chronic hepatitis and liver cirrhosis in immunosuppressed,
transplant and transfusion patients in Europe, North America and

710121 (Table 1). Chemotherapy with immunosuppressive drugs

Japan!
(eg. tacrolimus or FK-506) is considered as the main predictive fac-
tor for the development of chronicity where sub-optimal or impaired

adaptive immune responses may be a potential reason!'*,

HEV3 GENETIC VARIANTS

According to the latest classification, 10 designated subtypes of HEV
(HEV3a-HEV3j) and 7 unassigned subtypes are proposed!'*'>!. In-
creased virulence associated with HEV3i, HEV3j and HEV3o strains
are reported from patients with severe hepatitis in Japan''®. Com-
plete sequencing of HEV3 RNA from acute, fulminant, and chronic
patients as well as farmed pigs and wild boar have revealed genetic
diversity suggesting its cross-species or host adaptations!'”"".

HEV3 AND PREGNANCY

Pregnant women with acute hepatitis E are at higher risk of morbidity
and death than those with chronic hepatitis. Hepatitis E in pregnancy
can take a fulminant course, resulting in fulminant hepatic failure,
membrane rupture, spontaneous abortions, and stillbirths. Compared
to HEV1, there are very few reported cases of HEV3 infection dur-
ing pregnancy in industrialized countries?®*?¥!, Very recently, cases of
HEV3 infections acquired during pregnancy in immunocompetent
French women who neither travelled abroad nor consumed raw or
undercooked pork are reported®!. Though persistence of HEV has
not been reported among patients treated with infliximab or aza-
thioprine, it is observed in a patient receiving azathioprine and oral
steroids®!. In another case report of a pregnant woman with chronic
hepatitis E who received infliximab and azathioprine without adverse
event, spontaneously resolved after delivery®®.

CURRENT TREATMENT AND LIMITATIONS

There is an effective HEV vaccine (HEV239 or Hecolin) available in
China that is however, still inaccessible to other countries, including
the USA and Europe!®. Ribavirin (RBV) is the only effective treat-
ment of choice in HEV3 infected patients. Although, RBV clears
the virus and induces a sustained virological response, emergence
of HEV polymerase gene mutants (eg. G1634R/K) lead to drug-
resistance or nonresponse to therapy?**!. Further therapeutic limits
of RBV include its teratogenic effects in pregnant women, potential
to cause hemolytic anemia, dyspnea, insomnia and irritability®”.

CONCLUSION AND FUTURE PERSPECTIVES

HEV3 has recently evolved as the most pathogenic anthropozoonotic
strain causing chronic hepatitis in immunosuppressed population in
industrialized nations. Owing to limits of antiviral drugs, prevention
of HEV3 relies primarily on avoiding undercooked pork and other
products. Pregnant women with liver symptoms should be imme-

2880

diately hospitalized and diagnosed for HEV. In cases of acute liver
failure, urgent liver transplant can be a lifesaving option.
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