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Abstract

Aim: To assess seroprevalence of antibodies to hepatitis E

virus (HEV) in healthy blood donors and hepatitis B, C pa-

tients. Methods: 450 subjects consisted of 200 blood

donors in Tehran blood transfusion center, 100 subjects

with hepatitis C and 150 subjects with hepatitis B infection

enrolled in this study. The A549 cell line was grown in

mixed medium. Cells were infected with hepatitis E virus

that was purified from stool sample of a patient confirmed

for hepatitis E infection by reverse transcription-poly-

merase chain reaction (RT-PCR) method. Supernatant of

infected cells was used as positive control in our RT- PCR

assay. Results: In a total of 450 subjects, 33 (7.3%) had

positive anti-HEV by enzyme-linked immunosorbent assay

(ELISA). Anti-HEV was seen in (9/200) 4.5%, (7/100) 7%,

and (17/150) 11.3% of healthy blood donors, hepatitis C,

and hepatitis B subjects, respectively. Difference between

two groups was statistically significance (P = 0.028). Dif-

ference between frequency of anti-HEV in hepatitis B in

relation to healthy blood donors was significant (P = 0.014).

Conclusions: HEV infection is more common in subjects

with hepatitis B. Keywords: Hepatitis E virus, Seropreva-

lence, Transmission, Iran

Introduction

HEV infection is the major etiologic agent for acute hepa-

titis and acute liver failure in endemic regions. It causes se-

vere liver disease among pregnant females and patients

with chronic liver disease. The available evidence suggests

that HEV may also be transmitted parenterally as well as

vertically particularly in endemic areas (1) . Travel to HEV-

endemic areas, veterinarians working with swine and trans-

mission through blood have been reported. HEV infection

can occur either in large epidemic in endemic regions or in

sporadic forms in developed countries (2). Until 1997, hep-

atitis E was thought to occur only in developing countries

including Africa, central Asian republics of the former So-

viet Union, Afghanistan, Bangladesh, Borneo, Burma,

China, India, Mexico, Mongolia, Nepal, Pakistan, Thailand,

Vietnam, and some parts of the Middle East (3, 4). In Pak-

istan, HEV remains highly endemic, mainly affecting the

adult population (5). In these countries, the disease is a sig-

nificant public health concern and is both endemic and epi-

demic, with human outbreaks generally associated with

fecal contamination of drinking water. Since 1997, HEV

has been documented in humans and swine in many coun-

tries previously considered nonendemic. The hepatitis E is

a neglected problem in our region (6). In a study in Iran (7),

eight-hundred soldiers were selected by way of simple ran-

dom sampling in army in Tehran of Iran in 2006, anti-HEV

(IgG) was positive in 9 (1.1%) of soldiers, anti-HEV (IgM

) was negative in all of them.  For better understanding the

epidemiology of HEV infection, we assessed the seropreva-

lence of antibodies to hepatitis E virus in healthy blood

donors versus hepatitis B, or hepatitis C patients. Unfortu-

nately the hepatitis E is a neglected problem in our region

(6)

Materials and Methods

Asymptomatic and chronic hepatitis B patients and hepati-

tis C patients were referred according to constitutional and

biochemical evidences of hepatitis. Patients with concur-

rent hepatitis B and hepatitis C infection were excluded.

Voluntary blood donors included in this study that was

tested negative for hepatitis B and hepatitis C.

A total of 450 samples consisted of 200 consecutive volun-

tary blood donors, and 100 hepatitis C patients and 150

hepatitis B patients were included in this study. All samples

were tested for hepatitis B surface antigen (HBsAg) (Dia-

Sorin-Madrid-Spain). Samples repeatedly reactive or inde-
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terminate for HBsAg were further analyzed with a second

independent HBsAg EIA, and if further reactive, tested by

a neutralization assay. All reactive samples were verified

in a recognized confirmatory test, and quantitative HB-

VDNA (Assay HBV DNA was extracted from sera using a

commercial DNGTM-plus DNA extraction kit (CinnaGen,

Tehran, Iran).). Anti-HCV was done by Elisa test (Dia-

Sorin-Madrid-Spain). Positive test were evaluated by Re-

verse Transcriptase (RT) PCR (Amplicor 2 Roche). The

positive cases with RT PCR were considered HCV infected.

Samples repeatedly reactive or indeterminate for anti-HCV

were confirmed with an additional independent anti-HCV

EIA and confirmed by HCV RIBA 3.0 (Genelabs Diagnos-

tics-Singapore).

All samples were subjected to antibody testing against HEV

by means of ELISA (DRG, Diagnostics GmbH, Germany).

The kit used had not cross-reactivity with several viral anti-

gens and antibodies. 

Cell culture: The A549 cell line was grown in mixed

medium as described previously by Huang et al (8). Cells

were infected with Hepatitis E virus that was purified from

stool sample of a patient confirmed for hepatitis E infection

by RT-PCR method. Supernatant of infected cells was used

as positive control in our PT- PCR assays. Standard RT-

PCR was performed as described by Meng et al (9).  

Of 100 patients with hepatitis C 62 were male and 38 were

female; of 150 subjects with hepatitis B infection 90 were

male and 60 were female; in 200 healthy blood donors 110

were male and 90 were female. When we divided subjects

according to the age groups of 20-34, 35-49, and ≥ 50

years: 73 subjects of healthy blood donors and 97 of total

hepatitis B, C patients were in age group 20-34 years. 95

subjects of healthy blood donors and 98 of total hepatitis

B, C patients were in age group 35-49 years, and 32 sub-

jects of healthy blood donors and 55 of total hepatitis B, C

patients were in age group ≥ 50 years. 

The study protocol approved by the ethics committee of the

Baqyiatallah University of Medical Sciences and for check-

ing their sample for hepatitis E virus written informed con-

sent was obtained.

Results

In a total of 450 subjects, with range of age 20-61 years:

33 (7.3%) had positive anti HEV. Positive anti-HEV in

healthy blood donors, hepatitis C, and hepatitis B subjects

was 4.5% (9/200), 7% (7/100), and 11.3% (17/150), respec-

tively. Frequency of anti-HEV in healthy blood donors was

4.5%, versus 9.6% in total of hepatitis C, and hepatitis B

subjects. Difference of frequency of anti-HEV between two

groups was statistically significance (P= 0.028). Frequency

of anti-HEV in healthy and liver disease group had no dif-

ference between male and female sex. Frequency of Anti-

HEV in healthy blood donors, hepatitis B, and hepatitis C

subjects is shown in table 1. Comparison of frequency of

Anti-HEV in healthy blood donors, hepatitis B, and hepa-

titis C subjects according to sex are shown in table 2. Dif-

ference between frequency of anti-HEV in hepatitis B in

relation to healthy blood donors was significant (P= 0.014).

When the subjects divided into three age groups: 20-34

years, 35-49 years, and ≥50 years: difference between fre-

quency of anti-HEV between healthy (5.3%) and viral hep-

atitis B, hepatitis C group (14.3%) was significant in age

group 35-49 years (P= 0.03). Also the difference between

frequency of anti-HEV between healthy (5.3%) and hepa-

titis B (16.9%) was significant in age group 35-49 years

(P= 0.019). Comparison of frequency of Anti-HEV in

healthy blood donors, hepatitis B, and hepatitis C subjects

according to age is depicted in table 3.

From 33 ELISA positive sera, HEV genome was detected

in one serum by RT-PCR test. He was a soldier from

Khuzestan Province (South and West of Iran) and the HBV

and HCV markers were negative.

Discussion

A few studies have performed to estimate the incidence of

human cases of acute, clinically apparent hepatitis E in Iran.

To investigate seroprevalence of HEV infection, we se-

lected voluntary blood donors and patients with hepatitis B

or C. Here reported routes of transmission of HEV through

drinking water, transfusion, and parenteral would be re-

viewed. Iran is located in an area that hepatitis E is endemic

in its neighboring countries, mostly due to lack of waste

pipe lines and access to sanitary water supplies. 

In an outbreak of acute viral hepatitis was reported from a

military unit at Mardan, in north Pakistan; about 10% of

the exposed personnel developed jaundice. The maximum

number of cases occurred in whose main water supply was

near a polluted area, where a leaking pipe of water supply

passing through a drain (10). This hepatitis epidemic

stopped when the pipeline was repaired and the contamina-

tion of the water was prevented (11). 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 (1).
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In countries with habit of consuming pork, this animal re-

ported as a reservoir of HEV infection. In Iran consuming

pork is banded and we had no report of HEV in animals.

The mean positivity rates of anti-HEV antibody for pigs

and cattle were 78.8% and 6.3% in serum samples from

pigs, and cattle, respectively from various regions of China

(12). Balinese people in Indonesia are mostly Hindu and

have a habit of consuming pork. Serum samples were ob-

tained from the 99 farm pigs in Bali and tested for anti-

HEV and HEV RNA. The sera from 71 pigs (72%) were

positive for anti-HEV and a 2-month-old pig had detectable

HEV RNA. The results indicate that a presumably indige-

nous HEV strain is circulating in Bali, Indonesia and that

HEV infection may occur via zoonosis (13).  

There are reports of parenteral HEV exposure, transmission

through transfusion or dialysis of hepatitis E both in hyper-

endemic and nonendemic areas. A potential risk of post-

transfusion hepatitis E should be considered even in

nonendemic countries (14). Of 200 voluntary blood donors

screened for HEV RNA, three were found to be positive

(1.5%). Overall seroprevalence of IgG anti-HEV was

18.6% (15). Recent hepatitis E infection was documented

in 10% of thalassemic patients in India (16). In Egypt the

prevalence of anti-HEV IgG was 45.2% (43/95) in blood

donors and 39.6% (38/96) in hemodialysis patients. Anti-

HEV IgG was found in 69.2% (18/26) and 28.6% (20/70)

in hemodialysis patients positive and negative for HCV, re-

spectively. This study showing evidence of hepatitis C virus

infection as in hemodialysis patients suggesting either

shared parenteral risk or increased sensitivity to HEV coin-

fection; that is to say a possibility of combined route of

transmission for HEV (17).

In a study in Tabriz of Iran, the prevalence of anti-HEV IgG

was 7.8% in serum samples of 399 voluntary male blood

donors in 2004.  Risk factors for infection included age and

a low educational level (18). In a study (19) , the seropreva-

lence of hepatitis in 324 patients on hemodialysis in Tabriz

of Iran was 7.4 %. The prevalence rate of HBV and HCV

infection were 4.6% and 20.4%, respectively. No signifi-

cant association was found between anti-HEV positivity

and duration of hemodialysis, positivity for hepatitis B or

C virus infection, and history of transfusion.

In a study among 190 adult patients with chronic hepatitis

B virus (HBV) and 174 with chronic hepatitis C virus

(HCV) infection, anti-HEV IgG antibodies were positive

in 26/190 (13.7%) of chronic HBV and 94/174 (54%) of

chronic HCV patients. In the 178 individuals without

known liver disease as control group, anti-HEV positivity

was 15.7% (28/178). The presence of HEV infection was

significantly higher in chronic HCV patients (20). 

In our study, anti-HEV is more frequent in hepatitis B and

hepatitis C infected subjects versus healthy blood donors,

but difference between anti-HEV frequency in hepatitis B

and healthy blood donors is statistically significant. In this

study we did not regard risk factors of hepatitis E as tripe

to endemic areas, or consuming uncooked meat of pigs.

Also, history of blood transfusion, injection drug use by

sharing devices, educational levels, and socioeconomic sta-

tus of subjects were not investigated. It needs to design

studies with questionnaires regarding routes of HEV trans-

mission in cases suspected to viral hepatitis infections. Be-

cause diagnostic testing is limited due to the lack of

commercially available tests, illness due to HEV infection

may be undiagnosed. Serodiagnosis of HEV is now avail-

able and should be used routinely for diagnosis of suspi-

cious cases.

In conclusion, unexplained hepatitis in those lacking sani-

tary water supplies, traveling to endemic areas, receiving

transfusion or on hemodialysis, subjects that breed animals,

and in those use pork meat should be tested for hepatitis E

antibodies. Regarding HEV infection in fulminant hepatic

failure in pregnant women is emphasized. We recommend

regarding HEV infection in co-infection with other hepati-

tis, especially hepatitis B infection. It needs further studies

to define all routes of HEV exposure and epidemiological

characteristics of hepatitis E infection and to identify addi-

tional risk factors involved in the pathogenesis of this infec-

tion, duration of immunity, and natural course of hepatitis

E infection.
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Table 1: Frequency of Anti-HEV in blood donors, hepatitis B, and hepatitis C subjects

Anti-HEV

Blood donors Hepatitis B Hepatitis C Total

Test positive (%) 9 (4.5%) 17(11.3%) 7(7%) 33(7.3%)

Test positive (%) 191(95.5%) 133(88.7%) 93(93%) 417(92.7%)

Total (%) 200(100%) 150(100%) 100(100%) 450(100%)

Table 2: Comparison of frequency of Anti-HEV in healthy blood donors, hepatitis B, and hepatitis C subjects according to sex

Anti-HEV

Sex Blood donors Hepatitis B Hepatitis C Total

Male Positive number (%) 5 (4.5%) 11(12.2%) 4(6.5%) 20(7.6%)

Total number (%) 110(100%) 90(100%) 62(100%) 262(100%)

Female Positive number (%) 4(4.4%) 6(10%) 3(7.9%) 13(6.9%)

Total number (%) 90(100%) 60(100%) 38(100%) 188(100%)

Table 3: Comparison of frequency of Anti-HEV in blood donors, hepatitis B, and hepatitis C subjects according to age

Anti HEV

Age Blood donors Hepatitis B

and C hepatitis

Total

20-34
Positive number (%) 2 (2.7%) 4(4.1%) 6(3.5%)

Total number (%) 73(100%) 97(100%) 170(100%)

35-49
Positive number (%) 5(5.3%) 14(14.3%) 19(9.8%)

Total number (%) 95(100%) 98(100%) 193(100%)

≥50
Positive number (%) 2(6.3%) 6(10.9%) 8(9.2%)

Total number (%) 32(100%) 55(100%) 87(100%)




