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Abstract
Background: Regarding to fecal- oral transmission of hepatitis
E virus and risk of fulminant hepatitis in the third trimester of
pregnancy, the aim of the present study was to determine
seroprevalence of HEV in pregnant women with regard to age,
level of education, trimester of pregnancy and residency.
Material and methods: A total of 418 serum samples were
collected from January 2010 to January 2011. All pregnant
women filled out the questionnaire form.  Serum samples were
examined for anti-HEV IgG and anti- HEV IgM using ELISA
method.
Results: From 418 women, 22 cases were positive for anti-
HEV IgG (5.26%) and in one woman (0.23%) anti- HEV IgM
was positive. In the age groups of 30-40 and 20-30 years, the
seropositivity for anti-HEV IgG was 8.6% and 2.5%,
respectively. In group with higher age the positive cases of anti-
HEV IgG was higher than in the other group. The rate of
positivity of anti-HEV IgG in pregnant women with low level
of education was 11.4% whereas 3% in university educated
women. There was a significant difference between
seropositivity of anti-HEV IgG and the trimester of pregnancy.
The most of anti-HEV IgG positive were occurred in the third
trimester of pregnancy (8.6%).Out of this 22 anti-HEV IgG
positive cases 4.4% were living in urban and 6.3% were in rural
areas.
Conclusion: The present results showed that there is a direct
relation between age, lower levels of education and trimester of
pregnancy with the seroprevalence of HEV.
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Introduction
Hepatitis E virus (HEV) recently classified
in hepeviridae family and hepevirus genus
(1). The genome of the virus is single
stranded positive sense RNA (7.5 kb) (1).
Hepatitis E virus is associated with fecal
contamination of drinking water (2). The
virus leads to acute viral hepatitis in the
adults, fulminant hepatitis in men and in
pregnant and non-pregnant women (3).
The high rates of mortality (20%-30%) are
observed in third trimester of pregnant
women as a result of fulminant liver
disease (4). Malnutrition and suppression
of immune system in pregnancy have been
postulated to be the contributing factors
(5). Diagnosis of HEV infection can be
occur by either detection of viral particles
in stool by electron microscopy, detection
of anti-HEV Ab in serum by ELISA or
detection of viral genome by PCR. Viral
shedding of HEV in stool continues two
weeks after the unset of jaundice, but Ab
against HEV is detectable in all patients
after presentation of the illness (6). IgM
anti-HEV is found during the early acute
phase of disease and may be detected for 4
days after the onset of jaundice and lasts
for up to five months. The following of
IgM anti-HEV,the level of IgG anti-HEV
rises, so that both seem to appear almost
simultaneously in the acute phase of
infection. IgG anti-HEV persists for a
longer time and may be detectable for 1–
14 years (7).
The prevalence of HEV in under
developed countries is different (varies
from 7.2% to 24.55%). In Iran, surveys on
various populations showed that the
prevalence of HEV is 7.8% to 30.8 (9 and
11). Similar studies in Iran indicated that
the rate of anti- HEV IgG was 12.2% in
blood donors (10), 30.8% in renal
transplant recipients (11) and 8.5% in
children (12). The seroprevalence of HEV
in pregnant women is not similar in
different countries: India: 3.63% (13),
Turkey: 12.6% (14) and United Arab
Emirates: 20% (15). In Gorgan city (north
of Iran), the seroprevalence of HEV in

pregnant women has been 7.4% (16,17). In
endemic regions, the age range of the HEV
patients is 15-40 years old (17,18,19). Due
to contamination of drinking water in
Ahvaz and fecal-oral route of transmission
of the virus and importance of hepatitis E
virus in pregnancy, this study was aimed
to investigate the seroprevalence of virus
in Ahvaz, southwest of Iran, in pregnant
women.

Material and methods
A total of 418 serum samples were
collected from january 2010 to january
2011. In this cross sectional study the
mean age of pregnant women was 30±10.
Pregnant women were questioned about
their age, trimester of pregnancy, level of
education, residency and history of
hepatitis to fill out the questionnaire forms.
Women with HBsAg+, HCVAb+,
HDVAg+, acute fatty liver of pregnancy,
drug induced jaundice, were excluded
from the study. Inclusion criteria were
pregnant women in whom pregnancy was
confirmed by gynecologist(14).
Serology
For the seroprevalence study, blood
samples were taken from women
volunteers and sera were separated and
kept at -20˚C until analysis. All samples
were examined for qualitative HEV total
Ab using an Elisa kit according to the
manufacturer,s instructions (Diapro, Italy).
The sensivity and specifity of kit was 95%
and 99% respectively. Serum samples
showing a cut off value greater than one
were positive and lower than 1 were
determined to be negative.
Statistical analysis
Data are shown as mean±S.E.M. Statistical
analysis was performed by Chi-square and
fisher exact tests. Significance was set at a
P<0.05 level.

Results
Serum samples of 418 pregnant women
were evaluated for serological test. From
these women, 22 cases were positive for
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anti-HEV IgG (5.26%) and one woman
(0.23%) for anti- HEV IgM. Of these 22
samples, the age of 16 women were 30-40
and 6 cases were 15-30 years old. The
results showed a direct relation between
age and anti-HEV IgG; so that the number
of positive cases of IgG in group 30-40
years old was significantly higher than in
20-30 years old group (P<0.005). Also
one case with anti-IgM positive was in the
20-30 years old group. There was a direct
relation between the number of positive
cases and level of education. The results
showed that the anti-HEV IgG positive

pregnant women with lower education
levels was higher than in higher educated
women (P<0.001, Table 1).The another
analysis was done to determine the relation
between the number of positive cases with
trimester of pregnancy. The number of
positive cases varied in different periods of
pregnancy; So that most of the antibody-
positive cases were observed in the third
trimester (8.6%) (Table1). There was no
association between residency of pregnant
women (urban and rural areas) and the
positive number of anti-HEV IgG (Table
1).

Table1. Seroprevalence of the anti-HEV IgG on the basis of age, level of education, trimester of
pregnancy and residency (n=418)

IgG(+) IgG(-) %
Age
20-30 6 231 2.5
30-40 16* 195 8.6
Trimester
First 5 80 5.9
Second 1 146 0.7
Third 16α 170 8.6
Residency
Urban 10 219 4.4
Rural 12 177 6.3
Level of education
Under educated 13β 101 11.4
Higher educated 9 295 3

*P<0.005 V.S. 20-30 years old; αP<0.01 V.S. other trimesters and βP<0.001 V.S. higher educated
pregnant women.

Discussion
Hepatitis E virus, an infectious agent,
cause to acute hepatitis in endemic regions
and poor hygienic countries. High rate of
morbidity and mortality of HEV in
pregnant women (especially in the third
trimester of pregnancy) resulted from
fulminant hepatitis (18,20,21).
Measurement of anti-HEV IgG against
hepatitis E virus indicates past exposure to
the virus (13). Our study showed that the
rate of anti-IgG against hepatitis E virus
was 5.26%. The seroprevalence of HEV in
similar studies was 33.67% in India (13),
12.6% in Turkey (14) and 20% in United
Arab Emirates (15). In one study in

Gorgan, north of Iran, the seroprevalence
of hepatitis E virus in pregnant women
was 7.36%.  These results are close to the
results of the present study (16).
These results conducted that the
seroprevalence of anti-IgG is variable in
different country depending on the
endemicity of virus, economic income,
age, level of hygiene and other risk factors
(9). Our findings showed the
seroprevalence of hepatitis E virus in the
age range of 30- 40 years was higher than
in 20- 30 years old. Therefore, it seems
that the higher age of pregnancy is as a
risk factor for hepatitis E virus infection.
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Gorgans study was also showed there is a
direct relation between age and HEV
prevalence (16). In similar study in Turkey
anti-HEV IgG in pregnant women under
the age of twenty years was 3.7% and in
group with higher age was 33% (14).
These findings are in agreement with the
results of this study and suggest that there
is a relationship between gestational age
and the seroprevalence of HEV.
Our results demonstrated higher educated
women had lower antibody levels than in
under educated women. It seems to be
higher educated women have enough
knowledge in preventing of fecal- oral
disease such as HEV infection and other
enteric disease. Other researchers have
been reported that higher education
reduces the risk of enteric diseases. So that
in Gorgan 's study the difference in higher
educated and under educated women was
significant (17). In Turkey 13.8% of
higher educated pregnant women had
positive anti-HEV IgG but in under
educated pregnant women this number was
24% (14). Consistent with these results,
our findings showed that the most positive
cases was seen in the third trimester
(8.6%). Since, women in the third
trimester of pregnancy are at higher risk of
mortality and morbidity and the results of
the present study showed the highest rate
of seropositive cases are seen in the third
trimester of pregnancy; so that considering
to this point that these women have higher
exposure to the virus is important (4).
According to table1, the seroprevalence of
hepatitis E in rural pregnant women was
lower than in urban women. It was
anticipated that hepatitis E virus is more
prevalent in the rural population as a result
of water pollution but the results of this
study was in contrast. The possible cause
is more pollution of monucipal water with
hepatitis E virus due to the overflow of
sewage in drinking water. As respects to

Ahvaz city is in tropical region and
transmission of hepatitis E infection
through polluted drinking water in these
regions is high; unfortunately overflow of
sewage from homes, factories, hospitals …
in Karoon river, natural source of drinking
water in Ahvaz, leading to increased
pollution of city piped water. Thus,
exposure of individuals with variety of
infectious agents that transmitted via oral –
fecal route (for example: hepatitis E) has
been very high (10).
In conclusion, we showed that

seroprevalence of HEV increases with age,
low level of education, third trimester of
pregnancy. According to oral – fecal route
transmission of hepatitis E infection, it
seems that overflow of sewages in source
of drinking water "Karoon river" can be
considered as a major cause of infection
with enteric viruses such as hepatitis E
virus. Also noting that in our study high
rate of anti-HEV IgG  was seen in third
trimester of pregnancy and these women
are at higher risk than in other periods of
pregnancy; so that attention to hygiene,
individual health education and
decontamination of drinking water is very
important. Finally, according to
information obtained from this study and
with regard to researchers findings of
neighboring countries (13-15) that some of
which are endemic for the virus (13).
Assessment and screening of pregnant
women for hepatitis E infection especially
in the third trimester of pregnancy need to
be more attention.
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