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INTRODUCTION

T he hepatitis E virus (HEV) is a single stranded
RNA virus that is transmitted via the fecal-oral
route. This virus has been the etiology of large-

scale hepatitis outbreaks in developing countries and
has been identified as being the single most important
cause of acute clinical hepatitis among adults through-
out Central and Southeast Asia. It was initially identi-
fied in 1983, cloned in 1991, and has been studied
more carefully over the last decade (1). Investigation
of this virus has revealed a more widespread preva-
lence than expected. In the immune competent host,
hepatitis E does not cause chronic liver disease, but the
endemic nature of this disease in developing countries
and its mortality associated with pregnancy make this
an important illness to consider in patients presenting
with acute hepatitis, particularly after recent travel to
endemic areas. 

VIROLOGY
HEV is a nonenveloped, single stranded, positive-sense
RNA virus. It consists of three overlapping open read-
ing frames. ORF-1 is believed to encode nonstructural
proteins, ORF-2 is postulated to encode the capsid pro-
tein, and ORF-3 encodes a very small protein whose
function is unknown. HEV has structural genes at the 3′
end and non-structural genes at the 5′ end, opposite of
the genomic structure of the hepatitis A virus (HAV).
Currently there are four genotypes of HEV virus; geno-
type 1 is most frequently associated with human dis-
ease (2). Genotype 1 is found most often in Asia,
genotype 2 is found in Central and South America.

Genotype 3 is similar to the HEV swine virus found in
domesticated pigs in the mid-1990’s. Genotype 4 has
both human and swine strains and is typically found in
Taiwan. After oral ingestion and uptake into the portal
circulation viremia ensues. The virus accumulates in
high concentrations in the bile and is excreted via stool.
It is unknown if the virus replicates in the small bowel.
Humoral immune response occurs providing diagnostic
clues to the presence of HEV. IgM antibodies to HEV
appear first, followed by IgG. The duration of IgG anti-
HEV is unclear, but it may not last as long as HAV.
Although the hepatitis A and E viruses are similar and
cause a clinical picture that is indistinguishable without
serologic testing, there are important virologic and clin-
ical differences between the viruses, highlighted in
Table 1.

EPIDEMIOLOGY
HEV is acquired via the oral-fecal route, similar to
HAV. In endemic areas seroconversion of anti-HAV
Ab typically occurs prior to five-years of age; in con-
trast, antibodies to HEV are typically not detected until
early adulthood, with the exception of Egypt, where
the prevalence of antibodies to HEV exceeds 60% by
age 10 (2). In the world, hepatitis E is endemic to Asia,
Northeast Africa, the Middle East and Mexico. Preva-
lence rates up to 70% have been found in these areas.
Surprisingly in some areas of the United States, up to
20% of blood donors are seropositive for HEV; the
prevalence is highest in those states that are large pro-
ducers of swine (3). 

HEV can infect humans, chimpanzees and certain
species of macaques. Some strains of HEV are
endemic in swine herds worldwide and are believed to
be one source of human infection. Waterborne trans-
mission is the most common cause of epidemic or
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cluster cases of HEV. This has occurred in both tropi-
cal and subtropical regions. Bile (4) and others
recorded epidemics of hepatitis E cases in Somalia
along the Shebeli and Lower Shebeli Rivers. The rise
in cases with the peaking river staging along with the
higher attack rate in villages right on the river supports
the waterborne transmission of this disease (4). The
breakdown of a water purification plant in Pakistan in
1993 resulted in an outbreak of HEV with an attack
rate of 10% of the population. The highest attack rate
was in the communities in which the source of drink-
ing water was exclusively from the treatment plant that
malfunctioned. Termination of water supply from the
aforementioned treatment plant resulted in a decrease
of cases (5). In both of these epidemics it was noted
that the attack rate was highest in individuals in their
third decade of life. 

Zoonotic transmission of hepatitis E from both
domesticated and wild animals has been identified.
The genotype 3 human HEV is similar to swine HEV
suggesting the possibility of zoonotic transmission (6).
Multiple cases of fulminant hepatic failure from HEV
believed to be transmitted from pig livers exist in the
literature (7,8). Other animals including wild boar,
deer, cats and mongoose have been identified as reser-
voir and cases of consumption of undercooked meat
have resulted in human HEV infection. 

While hepatitis E is classically transmitted via the
fecal-oral route, higher hepatitis E antibody prevalence
has been found among patients in endemic zones who
have undergone multiple transfusions as opposed to a
control population implicating possible bloodborne
transmission of HEV (9).

Vertical transmission of the HEV from mother to
child is controversial. Vertical transmission to five new-
borns was described during an epidemic of waterborne
infection (10). Others have demonstrated the presence
of HEV-RNA in cord or newborn blood of children born
to mothers in the United Arab Emirates (11). 

CLINICAL FEATURES
Overall HEV infection is an acute self-limited hepati-
tis in the immune-competent host. Patients infected
with HEV present with nausea, vomiting, anorexia,
jaundice, abdominal pain, fever, and hepatomegaly.
The clinical presentation of HEV is similar to that of
acute hepatitis A. Laboratory features include elevated
ALT and bilirubin levels (12). The disease ranges from
subclinical presentation to fulminant hepatic failure.
Mortality rates are 1%–4% in men and non-pregnant
women, but higher in pregnant women and patients
with cirrhosis. 
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Table 1 
Comparison for HEV and HAV

Hepatitis E Hepatitis A

Family Hepeviridae Picornaviridae
Genus Hepevirus Hepatovirus
Genotypes Five (1,2: human; 3,4: human, swine; 5: avian) Six (1,2,3: human; 4,5,6: simian)
Genome Positive sense, single stranded RNA Positive sense, single stranded RNA
Endemic seroconversion 1st decade of life 3rd decade of life
Incubation ~40 days ~30 days
Elevation of bilirubin Yes, more common than HAV Yes
Overall mortality 1%–4% 0.1%–2%
Mortality in Pregnancy Up to 20% no increase
Sex No difference (except in pregnancy) No difference
Chronicity Possible if Immunocompromised No



CLINICAL COURSE
The incubation period for this virus ranges from 25–45
days. After the incubation period patients will typi-
cally enter the icteric phase with elevation of bilirubin
and hepatic transaminases in addition to the typical
symptoms of hepatitis. The icteric phase can last from
two-to-60 days. In a study by Chauhan and others
HEV RNA was detected in the serum on day 22 and
disappeared by day 46 (13). Stool samples detected
HEV RNA during this similar time period. Serum
HEV IgG usually appears at the peak of ALT eleva-
tion. Persistent HEV IgG detection has been present
for >8 years in study subjects. 

Compared to acute hepatitis A infection HEV
affects older individuals, and is more likely to cause
jaundice. HEV afflicted patients have higher bilirubin
levels, prolonged prothrombin times, and more severe
hypoalbuminemia when compared to HAV counter-
parts (14). The incubation period of HEV averages 40
days, which is 10 days longer than HAV. 

SPECIAL POPULATIONS
While HEV infection in most adults is a self-limited
disease with relatively low mortality, the disease can
be much more aggressive in certain groups of patients
as shown in Table 2.

Pregnancy
HEV infection in pregnant women is more severe,
leading to hepatic failure and death in 15% -20% of
those acutely infected (15). A recent prospective
cohort confirmed the mortality risk in pregnancy.
Patra, et al (16) followed prospectively pregnant

patients in New Delhi, India who presented with
symptoms of acute hepatitis and found that HEV was
the cause of 60% of acute viral hepatitis in pregnant
females. The study confirmed the increased mortality
rates during pregnancy and revealed that fulminant
hepatic failure was more common in HEV infected
women, particularly if the infection occurred during
the third trimester compared to other types of viral
hepatitis during pregnancy. They also found that
women with HEV infection (as opposed to other infec-
tious hepatitis causes) have more frequent obstetric
complications including antepartum hemorrhage and
increased intrauterine death. The reason for the aggres-
sive nature of HEV during pregnancy is unknown, but
immunologic changes associated with pregnancy may
be implicated in the pathogenesis (17). 

Cirrhosis
It is known that acute HAV infection in patients with
cirrhosis is associated with increased morbidity and
mortality. Current guidelines recommend vaccination
of cirrhotics without immunity against hepatitis A
infection. Acharya, et al proposed that acute HEV
infection in cirrhotics would have a similar outcome.
They found that mortality in HEV infected cirrhotics
was significantly higher both at four weeks and at 12
months (18). In their study HEV-RNA was used for
detecting the virus thus confirming active infection,
not prior exposure. 

DIAGNOSIS
Hepatitis E infection can be diagnosed by the detection
of IgM anti-HEV in the serum by ELISA testing. IgM
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Table 2
Special Populations With Increased Risk of Complications from Hepatitis E Infection

Underlying Risk Factor Outcome

Pregnancy, particularly 3rd trimester Increased mortality
Cirrhosis Increased mortality
Solid organ transplant recipients Potential for chronic HEV infection
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anti-HEV is generally present by the time the patient
presents with symptoms of acute hepatitis. Because the
currently available serologic tests for HEV can vary in
specificity and sensitivity, confirmation of the infec-
tion by detecting HEV-RNA by PCR in serum or feces
is recommended. Unfortunately, PCR testing for HEV-
RNA is not currently commercially available in the
US, but can be obtained by contacting the CDC. Fecal
detection of HEV-RNA starts approximately one week
prior to the onset of symptoms and typically becomes
negative two weeks later, although prolonged fecal
shedding of virus up to 52 days has been documented.

Serum HEV-RNA is positive in all patients who
are symptomatic with acute HEV infection and persists
for approximately two weeks. Intermittent positivity in
serum has been documented for four-to-16 weeks after
initial presentation.

IgM-anti HEV precedes the development of IgG by
a few days and persists for four-to-five months after res-
olution of the acute illness. IgG anti-HEV persists for
four-to-five years or longer and serves better as a marker
for prior infection rather than acute infection. Tests for
IgM and IgG anti-HEV antibodies are commercially
available in the US through reference laboratories. 

POTENTIAL FOR CHRONIC HEV INFECTION
Traditionally, HEV is thought of as an acute self-lim-
ited infection. The presence of HEV-RNA in serum
has been documented in 1.5% to 4% of healthy volun-
teer blood donors in endemic areas, indicating that
probably subclinical HEV infection occurs commonly
in these areas. These asymptomatic cases could serve
as an HEV reservoir in humans. In immunocompetent
hosts, chronic infection with HEV associated with
abnormal liver tests and or symptoms has not been
documented. 

Recently, there have been several cases of chronic
HEV infection described in immunocompromised
patients—specifically those with solid organ trans-
plants. All of the reported cases of chronic HEV infec-
tion have been infected with genotype 3 HEV
infection. This chronic infection led to cirrhosis in one
of the patients (19) and is believed to be the etiology
of cirrhosis in a kidney transplant recipient (20).
Kamar, et al (21) reported 14 cases of acute HEV

infection in solid organ transplant recipients, eight of
which developed chronic hepatitis, all were infected
with genotype 3 HEV. These reports have raised
awareness of the possible risk of HEV infection
becoming chronic in the immunocompromised host
and await further confirmation. 

HEPATITIS E VACCINE
Currently there is no approved vaccine for HEV, but
arguments can be made for vaccinating subjects in
endemic areas at particularly increased risk such as
those with cirrhosis, women of child-bearing age,
those on the waiting list for organ transplant and trav-
elers to endemic areas. 

Development of a HEV vaccine is in progress.
Antibody to HEV capsid protein appears to be protec-
tive and passive immunization studies in animals are
promising. Development of an attenuated or killed
vaccine is hampered by the lack of an efficient cell cul-
ture system to grow the HEV virus.

A genotype 1 HEV recombinant protein vaccine
was found to provide protection against HEV in non-
human primates (22) and has been studied in humans
(23). Recently, the vaccine was tested in 2,000 healthy
adults susceptible to HEV in Nepal (24). Recipients of
all three doses of the vaccine had a 95.5% protective
effect of clinically overt HEV infection. In the intention
to treat analysis, the vaccine efficacy was 88.5%. This
analysis included nine subjects who developed hepati-
tis E after the first dose of the vaccine, and presumably
were incubating the infection at the time of inoculation.
The vaccine was well tolerated, except for a greater
amount of injection site pain in the subjects receiving
the vaccine compared to placebo. Many questions on
the effectiveness of this vaccine remain to be answered,
particularly duration of induced protective efficacy, its
efficacy in preventing asymptomatic HEV infection, as
well as the populations that should receive vaccination.

CONCLUSIONS
Hepatitis E infection has only recently been recog-
nized as a distinct entity, despite the fact that it is a
common cause of acute hepatitis around the world.
While in most cases HEV infection causes a self-lim-
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ited illness, there are groups at risk of severe disease
and even potential for chronicity. A vaccine against
hepatitis E infection holds the promise of preventing
significant illness in developing countries where the
disease is endemic, but with such a small potential
market in industrialized countries, it is not known if an
effective vaccine will ever be marketed. �
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