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Seroprevalence of Hepatitis A and E Virus Infections Among Healthy
Population in Shiraz, Southern Iran
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Background: Enterically-transmitted acute viral hepatitis is caused predominantly by hepatitis A virus (HAV) and hepatitis E virus (HEV).
The prevalence of HEV and HAV infections varies in different geographical regions.
Objectives: This study was conducted to determine the prevalence of HEV and HAV infections among Iranian healthy individuals in
southern Iran.
Patients and Methods: Totally, 1030 samples were collected from healthy subjects in schools, those referred to tertiary outpatient clinics
and health centers in Shiraz between November 2011 and May 2012. Their ages ranged between six months and 95 years. The presence of
total anti-HAV and anti-HEV immunoglobulin M (IgM) in plasma was assessed by ELISA.
Results: The results showed that 66.2% and 0.6% of the general population in this area were positive for total anti-HAV and IgM antibodies
by ELISA, respectively. As seen, 13.4% and 0.9% were positive for total anti-HEV and IgM antibodies, respectively. The difference in total antiHAV and anti-HEV antibodies was significant among the age groups (P < 0.001).
Conclusions: This study showed that the prevalence rates of HAV and HEV antibodies were positively correlated with age. The results
demonstrated that the infection with these two viruses in the region was high and some high-risk individuals including females at childbearing age were more susceptible. HAV vaccination could be recommended for antibody-negative adults.
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1. Background
Hepatitis A virus (HAV) is a single-strand RNA virus belonging to Picornaviridae with 7500 b length. Its genome
consists of a single open reading frame (ORF) which encodes a polyprotein, divided into three regions (P1-P3). P1
encodes four structural proteins and P2-P3 encode seven
nonstructural proteins (1). The incubation period of this
acute infection is 2 - 6 weeks (2).
HAV infection is a considerable hygienic problem in developing countries with low socioeconomic conditions,
especially among some specific populations such as injection drug abusers and patients with clotting factors
disorders. This infection is transmitted person to person
through fecal-oral route (3, 4). Seafood can be a common
HAV infection source if not cooked well. The pattern and
prevalence of HAV infection vary greatly in different
geographical regions and different populations. Seroepidemiological studies have shown that the prevalence
of HAV is closely associated with economic and cultural
status (5). Its incidence rate in the world ranges from as
low as 13% in Scandinavian countries to nearly 100% in

developing countries such as those in Asia, Africa and
South America (3). In European countries, HAV incidence
in the north is lower than that in the south (2). Therefore,
performing serological test seems to be necessary in our
region.
Hepatitis E virus (HEV), a small nonenveloped RNA virus
and a member of Caliciviridae, is similar to HAV, whose
main route of transmission is fecal-oral and through
contaminated water in developing nations. Unlike HAV,
HEV may be a zoonotic disease, especially in industrialized nations (6). It has a worldwide distribution and is
endemic in Asia, Africa, Middle East and Central America
(7), while its outbreak mostly occurs in rainy seasons and
in overcrowding (8). HEV infection can be more severe in
pregnant women with average of fatality reported to be
25% among them (7). Iran is notably located in the HEV
endemic areas (9).

2. Objectives

Considering the facts that HAV and HEV are food and
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waterborne pathogens with the same routes of transmission and mechanisms of spread, causing similarly
severe epidemics, the present seroepidemiological
study of HAV and HEV infections aimed to determine
the prevalence of such infections among different age
groups in Shiraz, southern Iran. By doing so, some ways
of controlling the infections and preventing new outbreaks, especially among susceptible age groups and
mainly pregnant women, could be found within the age
range of 15 - 44 years. To the best of the authors’ knowledge, very few studies have been carried out so far on
such a wide age group (six months-95 years), as conducted in this study.

3. Patients and Methods

procedure was based on the manufacturer’s protocols
and sensitivity and specificity of the assays were both
98%. Intermediate test results were checked twice; if in
the second round the results were again within the gray
zone, the upper limit was considered as positive and
lower limit as negative.

3.2. Statistical Analysis
The differences between HAV and HEV total antibodies
and HAV and HEV IgM among different age groups and
genders were analyzed by SPSS software (version 16, SPSS
Inc. Chicago, Illinois). P value of less than 0.05 was considered significant.

4. Results

3.1. Study Population and Sampling
Five milliliters of blood was collected from each of
1100 participants, of whom 70 were excluded on account of an ongoing infectious disease. Of the 1030
participants whose blood samples were analyzed, 674
were referred to tertiary outpatient clinics for routine
medical check-ups, while the rest (356 individuals) were
either school students or referrals from health centers.
This second group aged six months to 15 years. The study
was conducted from November 2011 to May 2012 in Shiraz, southern Iran. The age range of the present population was between six months and 95 years (mean ± SD:
6.510 ± 4.502), consisting of 725 females and 305 males.
The blood samples were centrifuged at 1000 rpm for
10 minutes at 4°C and the plasmas were separated and
stored at 20°C until the examination time. The design of
the study was approved by the Research Ethics Committee at Professor Alborzi Clinical Microbiology Research
Center, ref No. 91-10, Shiraz University of Medical Sciences, Shiraz, Iran. Informed consents were obtained
from the participants or their legal guardians. Total
antibodies and immunoglobulin M (IgM) against HAV
and HEV were determined using commercial ELISA kits
(Dia. Pro Diagnostic Bioprobes, Milan, Italy). The testing

Among 1030 individuals, 682 (66.2%), 6 (0.6%), 138
(13.4%) and 9 (0.9%) were positive for anti-HAV total antibodies, anti-HAV IgM, anti-HEV total antibodies and antiHEV IgM, respectively (Figure 2). The results showed that
113 (10.9%) were positive for both HAV and HEV total antibodies. From all the participants, 356 (34.5%) were children (≤ 15 years old) and 674 (65.4%) were adults (≥ 16
years old). In the children group, 65 (18.3%) and 0 (0.0%)
were positive for anti-HAV total antibodies and antiHAV IgM, respectively. In addition, 27 (7.6%) and 2 (0.6%)
were positive for anti-HEV total antibodies and anti-HEV
IgM, respectively. In the adults group, 617 (95.3%) were
positive for anti-HAV total antibodies, 6 (0.9%) for antiHAV IgM, 111 (17.15%) for anti-HEV total antibodies, and 7
(1.08%) for anti-HEV IgM. Positive rates in different age
groups in terms of antibodies are presented in Table 1.
The difference in the prevalence of positive anti-HAV
total antibodies and anti-HEV total antibodies was statistically significant among the age groups (P < 0.001);
however, it was not significant for HAV IgM and HEV IgM
(P > 0.05, Figure 1). In addition, the prevalence rates of
positive anti-HAV total antibodies, anti-HAV IgM, antiHEV total antibodies and anti-HEV IgM were not significantly different between genders (Table 2).

Table 1. The Prevalence of Hepatitis A Virus and Hepatitis E Virus Antibodies in Different Age Groups a,b

HAV Total Antibodies
HAV IgM
HEV Total Antibodies
HEV IgM

6-15 (n = 356)

16-29 (n = 170)

30-55 (n = 333)

≥ 56 (n = 171)

Total (n = 1030)

P Value

65 (18.3)

135 (79.4)

314 (94.3)

168 (98.2)

682 (66.2)

0.001

0 (0.00)

1 (0.6)

3 (0.9)

2 (1.2)

6 (0.6)

0.297

27 (7.6)

25 (14.7)

54 (16.2)

32 (18.7)

138 (13.4)

0.001

2 (0.6)

1 (0.6)

2 (0.6)

4 (2.3)

9 (0.9)

0.166

a Abbreviations: HAV: hepatitis A virus; HEV, hepatitis E virus; IgM, immunoglobulin M.
b Values are presented as No (%).
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Figure 1. The Prevalence of Hepatitis A Virus and Hepatitis E Virus in Different Age Groups

Table 2. The Prevalence of Hepatitis A Virus and Hepatitis E
Virus Antibodies in Different Gender Groups a,b
HAV Total Antibodies
HAV IgM

HEV Total Antibodies
HEV IgM

Male
(n = 305)

Female
(n = 725)

Total

121 (95.3)

361 (95.8)

482 (95.6)

1 (0.8)

4 (1.1)

5 (1)

20 (15.7)

66 (17.5)

86 (17.1)

2 (1.6)

4 (1.1)

6 (1.2)

a Abbreviations: HAV: hepatitis A virus; HEV, hepatitis E virus; IgM,
immunoglobulin M.
b Values are presented as No (%).
Figure 2. The Prevalence of Hepatitis A Virus and Hepatitis E Virus Total
Antibodies in Different Age Groups
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5. Discussion
HAV and HEV are among the causative agents of acute
hepatitis and global health problems in developed and
developing countries (10, 11). In endemic regions, over
80% of the population carry anti-HAV antibodies, whereJundishapur J Microbiol. 2015;8(7):e19311

as the level of anti-HEV antibodies is lower in the same
population (12). To the best of knowledge, few studies
have been conducted on determining the seroprevalence
rates of HAV and HEV infections in southern Iran (13).
This study had a unique feature of a wider age range in
the studied population. IgM indicates current infections,
but there might be IgM-positive individuals who are asymptomatic. These subjects can act as a major source of
infection and transmit it to other healthy people, leading
to the emergency of HAV and HEV epidemics within the
community. In comparison with the present study, other
ones have been very limited in terms of number of participants, age groups, and simultaneous detection of both
HAV and HEV antibodies.
A previous study in Fars province, southern Iran, indicated that 88.2% of the general population carried anti-HAV
antibodies (13). Another study carried out in three other
provinces, i.e. Golestan, (northern Iran), Tehran, (central
Iran), and Hormozgan, (southern Iran), showed that the
seroprevalence rates of HAV were 99%, 85%, and 96%, respectively (14). In the current study, 66.2% were positive
for anti-HAV antibodies and as one of the main routes of
transmission for HAV and HEV among general the population is food and water hygiene (15), improving the hygiene program in our region can help eradicate HAV. Few
studies performed in Iran on the seroprevalence of HEV
demonstrated that its range varies in different regions;
9.3% in Tehran (16), 3.8% in Isfahan (17), and 9.6% and 9.3%
in Nahavand (18, 19). The present findings indicated that
HEV seropositivity was 13.4%.
Some studies have also demonstrated that HAV and HEV
infections have been the most important causes of hepatitis during pregnancy (20, 21). HAV infection may lead
to preterm delivery (21) and HEV can be associated with
increased severity of liver injury in pregnant women (22).
The present study revealed that 46.7% of females were in
the reproductive age (15-44 years old), of which 30% and
17.9% were positive for anti-HAV and anti-HEV antibodies,
respectively. The prevalence of both anti-HAV and HEV
IgM was 0.8% in the same group. As the results showed,
there was no anti-HAV IgM-positive female among the
six-month to 15-year-old age group. It may be concluded
that the females population infected with HAV are at the
reproductive age or older. Taking into account the findings, vaccination against HAV in the abovementioned age
range is highly recommended to reduce gestational complications. In addition, controlling measures against HEV
infection should be considered in this population.
According to the results, the prevalence of anti-HAV (IgG
and IgM) and anti-HEV (IgG and IgM) increased with age.
To reduce the incidence of HAV and HEV infections, HAV
vaccination campaign across the nation, intensive controlling measures and surveillance for HEV, and hygienic
improvement in food preparation and water sources are
suggested. In addition, to reduce the risk of transmission
to children, adults with acute HAV and HEV infections
who work in child care centers and food outlets must
3
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not work at least one week after the onset of illness (23).
Clinical manifestations of HAV infections vary and may
be entirely asymptomatic, especially in children. In such
conditions, HAV can be detected only by viral serological
assays or abnormal liver tests (24). Similarly, HEV-infected
individuals may not present any clinical signs (25). In the
present study, all the patients with IgM against HAV or
HEV were asymptomatic.
The results also showed that HAV IgG and IgM were not
seen at the childhood age (six months to 15 years old); so,
this group is more susceptible to the infections. Furthermore, HAV and HEV infections were positively correlated
with age. Therefore, HAV vaccination and controlling the
measures for HEV are recommended. Considering the
importance of infections in the gestational period, such
programs should focus more on girls. Since both HAV and
HEV infections are currently epidemic in developing nations, health authorities should pay more attention and
take measures against these diseases, which may help reduce and better control the future outbreaks in Iran.
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