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Hepatitis E Virus Infection: Where Are We?
The hepatitis E virus (HEV) is a positive strand RNA virus with a 7.5 kilobase genome
with three open reading frames (ORFS).1 It is transmitted predominantly through
faecally contaminated water and food.' During the last four decades, many epidemics
of HEV infection have occurred in developing nations such as India, Mexico, Nepal,
Pakistan, China, Myanmar, Sudan, Somalia, Algeria and Russia.':" It is also the major
cause of sporadic acute viral hepatitis in endemic countries. R-IO Thus, HEV infection
is a global public health problem of much greater importance than currently accepted
by public health scientists, clinicians and basic scientists both in the developing and
developed world.

During the last decade, the HEV genome has been cloned and sequenced from a
number of geographically distinct strains and has shown a high degree of similarity
in the nucleotide and amino acid sequences.I':" The information gathered on epi-
demiology, genomic organization, serodiagnosis, natural course and pathogenesis of
HEV has proved invaluable in understanding the virus and the disease it causes. This
is likely to help provide a rational approach for the management and prevention of the
disease.

Epidemiological characteristics
HEV has a global distribution=v'v" and is the exclusive cause of epidemic hepatitis
in the Indian subcontinent and in several countries ofAsia, Africa and Latin America.
HEV epidemics from India and China are among the most studied.3-7.11.14.15The first
of these occurred in Delhi during 1955-56. Very little new information has been
added by the subsequent studies of HEV epidemics.

In almost all epidemics faecal contamination of the source of drinking water has
been documented. This occurs because of back flow of sewage during floods, leakage
from sewage pipes leading to contamination of corroded drinking water pipes and
contamination of high layer subsoil water (well water). While person-to-person trans-
mission of the hepatitisA virus (HAV) occurs during epidemics, it is uncommon with
HEY. Also, HEV infection is self-limiting and does not lead to chronic liver disease.

A few reports have raised the possibility of parenteral transmission of HEY. 17-21A
parenteral inoculum of sera pooled from patients with acute HEV infection was able
to transmit HEV infection to Rhesus monkeys.'? Medical personnel looking after a
patient with acute hepatitis E contracted the same disease." In another report, a
significantly higher proportion of blood transfusion recipients were detected to have
HEV antibodies compared to those who did not receive any transfusion." While this
indicates that parenteral transmission of HEVis possible, a prospective study impli-
cating parenteral transmission of HEV is lacking. One study has raised the possibility
of vertical transmission of HEY. Khuroo et at.22reported the presence of HEV RNA
in 5 of 8 infants born to HEV-infected mothers.

The incubation period of HEV has been estimated to be 2-9 weeks (mean: 6
weeks). During epidemics of HEV infection, a higher frequency of overt clinical
hepatitis has been documented among adults in comparison to children (below 15
years) and among males compared to females. However, in the sporadic setting, overt
icteric hepatitis among children has been well documented.v-" Therefore, it is
believed that overt clinical manifestations of HEV infection are infrequent ainong
children.

Anicteric hepatitis is more common than icteric hepatitis during epidemics.
Pregnant females in their second and third trimester are at high risk of contracting
HEV infection during epidemics. The disease is also more severe among them,
causing acute liver failure (ALF) more often in comparison to the general population
(10%-20% v. 1%-2%). Also, mortality from the disease among pregnant females is
signifi-cantly higher than among the general population.W"

Serology
The structural region of the HEV genome (ORF-2 and ORF-3) has been cloned and
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its encoded polyprotein has been expressed.":" As a result, serological tests to
identify IgG and IgM antibodies against the ORF-2 and ORF-3 encoded peptides are
available commercially. Most commercial ELISA techniques use both peptides.
Therefore, the presence of either IgG or IgM antibodies against any of these peptides
has been considered as evidence of acute HEV infection in non-endemic regions.
However, in India, these commercial ELISA kits detect anti-HEV in the sera of most
of the healthy general population." At the All India Institute of Medical Sciences
(AIIMS), IgG and IgM ORF-2 antibodies were present in 90% and 40%, respectively,
of2144 samples obtained from the general population. These have a poor correlation
with the presence of viraemia (HEV RNA documented by reverse transcriptase poly-
merase chain reaction; RT-PCR). However, IgM antibodies against the ORF-3 peptide
were present in less than 5% of the general population and in 85% of patients with
acute HEV infection, all of whom had detectable HEV RNA in their sera." Thus, in
endemic regions, it is better to use only ORF-3 based ELISA tests. It has also been
shown that IgM antibodies are detectable within a week of onset of the acute illness
and usually last for about 6 months, whereas IgG anti-HEV can last for many years."
However, the protective efficacy ofIgG anti-HEV is doubtful. The most sensitive and
specific test to diagnose acute HEV infection is the detection of HEV RNA in the sera
by RT-PCR.2~ However, for seroepidemiological studies, IgG anti-HEV should be
used while for the diagnosis of acute HEV infection, IgM anti-HEV should be used
as these tests are easier to perform, are more widely available and less expensive.

The magnitude of the problem
In the absence of a registry for hepatotropic viral infections in developing countries
(including India), it is not possible to assess the exact magnitude of HEV-induced
morbidity and mortality. However, it is evident from hospital-based studies and data
from epidemics that it is among the most important causes of liver disease-related
morbidity and mortality in endemic regions. At theAIIMS, HEV was the aetiological
agent in 25% of acute viral hepatitis, 40% of ALF and 15% of subacute liver failure
(unpublished data). Other centres in India have also reported a similar aetiological
profile." HEV is also a frequent cause of super- and co-infection with another hepato-
tropic virus. Such mixed infections are usually associated with severe liver disease.
Co-infection with HAV and HEV occurred in about 40% of children withALF.30 Simi-
larly, 6% of adults withALF had mixed viral infections and 80% of these were HEV
with either hepatitis B, C or A (unpublished data). Recently, it has been shown in
western countries that HAV super-infection in chronic HCV patients induces ALFY
Thus, HEV super-infection may also be the most common cause of ALF in patients
with chronic liver disease (e.g. alcoholics, carriers of hepatitis B and C).

Preventive strategies
In rural India, defaecating in the open is common. This is the major source of well
water contamination, especially during the rainy season An improvement in sanitation,
provision of clean drinking water, proper sewage disposal, public education and
awareness of defaecation habits are the mainstay for the prevention of epidemics of
hepatitis E. However, most developing countries will take years to achieve this due
to lack of resources and expertise.

The development of a vaccine may thus be the best preventive strategy in endemic
areas. Recent studies have evaluated recombinant structural proteins encoded by the
ORF-2 region of HEV as candidates for a vaccine." An ORF-2 derived 62 kD recom-
binant protein prepared from the Burmese HEV strain expressed in recombinant
baculovirus was used in monkeys which were subsequently challenged with a large
dose of heterologous HEV strain. The immunized animals did not show biochemical
or histological hepatitis. However, post-infection protection is short-lived.

Conclusion
HEV, a positive stranded RNA virus, is responsible for most of the epidemics of
hepatitis in the developing world and is transmitted through contaminated water. It is
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the major aetiological agent for acute hepatitis in epidemic regions. It causes severe
liver disease among pregnant females during epidemics. Serodiagnosis of HEV is
now available and should be used routinely for clinical purposes. The available evi-
dence suggests thatHEV may be transmitted parenterally as well as vertically. Experi-
mental studies suggest that an HEV vaccine is a distinct possibility in the near future.
In the absence of an effective vaccine, public health measures such as clean water
supply, improved sanitation and public education are the major tools to prevent HEV
epidemics in developing nations.
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