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Introduction

Hepatitis E virus (HEV), a small non-
enveloped RNA virus, is a causative agent of

acute hepatitis that is transmitted principally via the
fecal-oral route. The virus can cause epidemic
hepatitis in developing countries and sporadic
outbreaks in non-endemic areas (1, 2). In endemic
areas, hepatitis E occurs predominantly in young
adults (3). Hepatitis E is an important public health
concern in many developing countries of Southeast
and Central Asia, the Middle East, Northern and
Western parts of Africa, and Mexico; where
outbreaks have been reported. Although the overall
mortality rate associated with HEV infection is low,
it is reportedly as high as 20% in infected pregnant
women (4, 5).

Transmission of HEV occurs through
contaminated water supplies in developing
countries. Recent studies have indicated that
zoonosis is involved in the transmission of HEV,

especially in industrialized countries where hepatitis
E is believed to be non-endemic (6). Further, vertical
transmission of HEV from infected mothers to their
children has been observed. Also dental treatments
were suspected as risk factors for HEV
contamination (7). Epidemic hepatitis E has been
reported in Pakistan in a military unit in Sargodha
and in the capital city of Islam Abad and in this
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Background and Aims: Hepatitis E virus (HEV) is recognized as a common cause of epidemic and sporadic viral hepatitis.
HEV outbreaks have been documented in some military forces in the world. The aim of this study was to evaluate anti-
HEV antibody in Iranian soldiers.
Methods: In a cross-sectional study, 800 soldiers were selected by simple random sampling in Tehran, Iran in 2006. A
questionnaire of demographic data was completed and blood samples were obtained for anti-HEV IgG & IgM antibody.
Data were analyzed using student t-test and chi-square using SPSS 12. 
Results: All soldiers were male and their mean age was 19 ± 1.2. Education level in 553 (69.1%) of them was high
school diploma or higher. Anti-HEV IgG antibody was positive in only 9 (1.1%) of them and IgM was negative in all
soldiers. 
Conclusions: Approximately 98% of soldiers were at risk for HEV infection and before discovering an effective vaccine,
preparation of healthy drinking water and personal hygiene education should be considered for prevention of hepatitis
E infection. 
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epidemic 95% of patients with acute hepatitis had
serologic evidence of acute hepatitis E whose source
was fecal contamination of a water system but the
prevalence of anti-HEV in this population before
the outbreak was estimated to be 30%. On the other
hand, military persons may drunk unhealthy water
in departure area, therefore they had risk for
hepatitis E infection (8). HEV has worldwide
distribution, but predominating factors include
tropical climates, inadequate sanitation, and poor
personal hygiene. Outbreaks are associated with
rainy seasons, floods, and overcrowding (9).
Hepatitis E virus accounts for more than 50% of
acute viral hepatitis in young adults in developing
countries (10). In unexplained acute hepatitis with or
without history of foreign travel to endemic and
non-endemic country, the diagnosis of hepatitis E
should be considered (11, 12).

HEV is similar to hepatitis A disease with respect
to transmission, clinical course, and absence of
chronic disease. Hepatitis E attack rates are highest
in young adults rather than in children as is the case
with hepatitis A virus (13). Use of immune serum
globulin as prophylaxis does not provide protection
and vaccines aren't currently available for HEV
infection (14). Iran was accounted as an endemic
country for hepatitis E and its seroprevalence
increased significantly with age, from 3.3% in
subjects less than 30 years of age to 37.5% in
individuals 50 years (5, 15) but prevalence of HEV
infection was not determined in military persons,
which is why this study was implemented.

Materials  and  Methods

This is a cross-sectional study conducted in 800
on-duty soldiers in Tehran, Iran between April and
May 2006. Five mL of venous blood sample was
taken from each soldier and then centrifuged
immediately. Sera were stored at -20°C, coded and
further tested at the laboratory of Baqiyatallah
Hospital for anti-HEV IgG and IgM antibodies by
Enzyme Immunometric Assay (HEV-EIA, Diapro,
Italy). Cut-off was defined with positive and
negative control sera that were included in each
assay, according to manufacturer's instruction.
Samples were considered positive if the optical
density (OD) value was above the cut-off value and
all positive samples were retested in duplicate with
the same EIA to confirm the initial results. An
interview questionnaire of demographic data such as
age, educational level and occupation before
conscription and past history of hepatitis was taken

from each soldier. Data were analyzed using SPSS
12 by means of student t-test and chi-square tests.
P<0.05 was considered significant.

Results

All soldiers were male with mean age of 19±1.2
(rang: 17-23 years). Almost all soldiers were single
(99.3%, n=795). The length of service was 3.3±2.3
(range: 2-24 months). Educational level was high
school diploma and higher in 553 (69.1%) and 247
(30.9%) had lower educational level. Regarding
occupation before conscription, most of them were
students (88%, n=702). All soldiers had negative
HEV IgM antibody and 791 (98.9%) of them had
negative HEV IgG antibody while only 9 (1.1%)
had positive IgG. Past history of hepatitis was
negative in all soldiers. None of the variables had
significant relationship with anti-HEV antibody.

Discussion

This study defined that anti-HEV IgG antibody
was positive in only 1.1 % of soldiers and IgM was
negative in all cases and showed that up to 98.9% of
soldiers had no immunity to HEV. This finding
agrees with that of other studies which showed low
prevalence of anti-HEV antibodies in general
population in non-endemic countries (16). Although
Iran was accounted as an endemic country for HEV
infection, in our study, the prevalence of HEV
infection was insignificant opposite to another study
in an endemic country which showed the
seroprevalence of 10-30% in general population (8).
This difference may be due to different levels of
sanitation in these countries. Seroprevalence of
HEV was different in each province of Iran and
Tehran may have a good sanitation condition and
this subject may cause deduction of anti-HEV
antibody prevalence opposite in here (5, 15).

In here HEV infection probably occurred as
sporadic in ancient years but military persons in
remote areas with poor sanitation may drink
unhealthy water and contract infection from
contaminated water, which causes outbreak in
them (17). 

Military people are at risk for hepatitis E infection
because it is transmitted via oral-fecal route. HEV is
responsible for a high morbidity and mortality (13)

and an outbreak arises in them especially in
countries suffering from poor hygiene and massive
water pollution (18). 

Past history of symptomatic hepatitis was
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negative in our study, like the study of Tanaka et al.;
they may have been infected many years ago
asymptomatically (19). Occupation is an important
risk factor for HEV infection and working in poor
sanitary areas can predispose people to HEV
infection. In our study occupation of soldiers before
conscription was traditional student and they did
not have any risk for infection (20).

Anti-HEV IgM antibody may be positive in acute
hepatitis E infection and is not detected for long
time. Anti-HEV IgM antibody was not detected
here; may be due to primitive HEV infection and in
time of study (21). Long-time anti-HEV IgG can
persist for years (22) and it should be used for
diagnosis of hepatitis E seroepidemiology study in
mass population as shown in Bryan et al. study [8].
When soldiers used unhealthy water, there was an
outbreak of HEV infection, but in our study HEV
infection probably occurred sporadically that may
be due to consumption of healthy dinking water
(14).

The length of service in this study was not more
than two years, but long-time in service such as
formal military persons was important because they
compelled to departure in low sanitation area and
risk of HEV infection should be considered for
them (17). In this study all soldiers were male and
association between sex and HEV infection was not
seen, but the distribution of HEV infection through
sex has pointed to higher values in males than in
females, this is probably the result of more
involvement of males in low sanitation situation (23).
In endemic areas such as Iran, seroepidemiological
survey has shown that anti-HEV antibodies in
normal populations appears to be unexpectedly low,
which may be due to disappearance of anti-HEV
antibody and did not persistent for long-time (12). 

Higher educational level caused better attention
to hygiene and therefore diminished the risk for
HEV infection but in our study association between
educational level and antibodies against HEV
infection was not determined because samples were
not enough.

The groups between 15 and 40 years of age (19),
adolescence and young adults show the highest
attack rate for HEV infection in world (24). The
reason for this unusual age distribution for an
enterically transmitted infection is still unclear but
sources may be caused with drugs abuse (25), blood
(26) and contact with animal (2). Source  of HEV
infection was not determined in this study and these
subjects yet need further evaluation. Prevalence of
HEV infection is very low in this study and one of
the reasons may be ascribed to differences in assays
for anti-HEV antibody and future studies using

standard assay is recommended (27). Hepatitis E, like
hepatitis A is a great public health problem in many
developing countries (21) and poor socio-economic
or hygiene conditions and the high population
density contribute to maintain these infections (7).
Hepatitis A infection occurs at an early age and
causes immunity in adults while hepatitis E
probably infects adults and is a life threatening in
career of age and prevention of this infection should
be considered (28). 

In conclusion, because soldiers have no
immunity against HEV infection; prevention of
HEV infection is important for them and before
making an effective vaccine, when they travel to low
sanitation areas, they should be trained to avoid
drinking water of unknown purity.
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