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Epidemiology of Hepatitis E in Iran and Pakistan
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Background and Aims: Hepatitis E virus is a major cause of outbreaks and sporadic cases of viral hepatitis in developing
countries.

Methods: Literature search using the Medline (1966 to July 2008), EMBASE/Excerpta Medica (1980 to July 2008), OVID
(1966 to July 2008), Google Scholar (for Local websites and medical journals), SID, websites of Iranian universities and

IranMedex was done.

Results: The prevalence of hepatitis E infection in Iranian general population
prevalence in Iran is less than Pakistan. Consumption of contaminated water is al

increasing significantly with age. The
portant mean for the spread of

this enteric transmissible disease. Pigs and animals have a low role in HEV infection in our region.

Conclusions:

rimary prevention of HEV infection is the cornerstone of HEV control

our region and purely depends

upon the improvement of the sanitary conditions of the society, provision of sanitary water, proper disposal of waste,

and avoidance of contamination of food.
Keywords: Hepatitis E Virus, Iran, Pakistan, Epidemiology

Introduction

Hepar_itis E virus (HEV) is a spherical, non-
enveloped, single-stranded RNA virus (1-4),
It has five genotypes: genotype I (Asia-Africa),
genotype II (United States), genotype I1I (Mexico),
genotype IV (Beijing, China), and genotype V
(Europe) (5-7). HEV is excreted in feces and is
ctransmitted predominantdly by the fecal-oral route,
usually through contaminated water. Most of the
HEYV outbreaks have been observed during the rainy
seasons or after floods ®). The reservoir of the virus
during the inter-epidemic periods in endemic
countries probably resides in the environment, in
sub-clinically HEV-infected humans, and/or animals
infected with an HEV-like virus. HEV infection can
occur either in large epidemics in endemic regions,
e.g., Southeast Asia, India, Central Asia, Africa,
Mexico, Republics of the former Soviet Union,
Afghanistan, Bangladesh, Borneo, Burma, China,
Mongolia, Nepal, Pakistan, Thailand, Vietnam, and

some parts of the Middle East or in sporadic forms in
developed or developing countries 8-12). Until 1997,
heparitis E was thought to occur only in developing
countries but there are many sporadic reports from
developed nations (13 14). In countries where the
virus is endemic, HEV is associated with more than
50% of sporadic cases of acute hepatitis. The disease
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Hepa[i[is E is one of the most important
infectious problems in developing countries
as other oral-fecal transmitted infections(> 2).
Hepatitis E virus (HEV) infection is enterically
transmitted and widely spread in many tropical and
subtropical countries. Hepatitis E is an important
public health concern in many developing countries
of Asia and Africa where environmental sanitation
facilities are poor (3). Large outbreaks of heparitis E
were observed in, India, Pakistan, Nepal, Myanmar,
China @), in East Africa which affecting the
Ethiopian refugees in Somalia and Sudan (5, and
Central Asia ©). Usually hepatitis E occurs in
localities with a high population density, lowlands,
and valley areas. The incidence and prevalence rate
of HEV infection is underestimated due to
unavailability of laboratory services in endemic
territories. It is believed that in India at least one-
half of acute sporadic viral hepatitis cases in adults
are etiologically associated with HEV ().

In endemic areas general sanitation is poor, so
HEV spreads through contaminated water sources
frequently and non-human HEV reservoirs are very
probable. Under natural conditions, fecally
contaminated drinking water seems to be the
principle vehicle of HEV transmission. Almost all
large outbreaks or epidemics of hepatitds E were
caused by the consumption of contaminated water.
In particular, epidemic situations often arise during
the rainy seasons or floods when sewage waters gain
access to open water reservoirs (8). Food-borne
outbreaks occur less frequently and usually involve
fewer people. Contact or person-to-person
transmission is known to exist, particularly during
or after big epidemics, but occurs at a lower rate

when compared with other enteric viral infections
(e.g. heparitis A) ©). In non-endemic areas and in
industrialized countries, travelers to endemic regions
are at major risk of HEV infection (imported cases),
bur sporadic cases of acute hepatitis E without an
implicated travel history have also been reported in
Europe and the United States (10 11,

There are some reports regarding HEV infection
in our region. Iran is located between Iraq and
Turkey in the west and Afghanistan and Pakistan in
east. On two sides of our border, we have war-like
situation. Due to damage of warter supply
infrastructure and its contaminatdion with sewage,
the reported cases in general population and
military personnel are a serious health problem. In
2004, there were some reports of HEV infection
outbreaks in hundreds of Iraqi people in Sadr,
Mahmodiya. The health condition in Iraq is
catastrophic regarding low security and problems in
social and warter safery. WHO had reported
thousands of cholera infected cases in September
2007 in Iraq which reveals the low access of people
o safe water in Iraq. The infrastructure of warer
supply has totally damaged as a result of war.

Transmission of HEV occurs primarily by the
fecal-oral route through contaminated warter
supplies in developing countries. Now, less than
40% of Afghans have access to safe drinking water.
Soldiers from western countries are at risk of
acquiring HEV infection in the region. Epidemic
heparitis E has been reported in military personnel
in Pakistan and in this epidemic, 95% of patients
with acute heparitis had serologic evidence of acute
heparitis E whose source was fecal contamination of
a water system, bur the prevalence of anti-HEV in
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Abstract

Background: Hepatitis A virus (HAV) and Hepatitis E virus (HEV) are both transmitted by the fecal-oral route and are known as the
leading causes of acute viral hepatitis in the world, especially in developing countries. There is a lack of updated data on HAV and HEV
seroprevalence in Iran.

Objectives: The aim of this study was to determine the seroprevalence of HAV and HEV amonga group of blood donors in Tehran, Iran.
Materials and Methods: A crosssectional study was performed from July 2014 to December 2014, on a total of 559 blood donors
referred to the Tehran blood transfusion center. The serum samples were tested for antibodies to HAV and HEV, using the enzyme-linked
immunosorbent assay.

Results: In the present study, 536 (95.9%) cases were male and 23 (4.1%) female with mean age of 38 years. Out of 559 blood donors, 107(19.1%)
‘were first-time donors, 163 (29.2%) lapsed donors and 289 (51.7%) regular donors. Anti-HAV was found in 395 (70.7%) and anti-HEV in 45 (8.1%)
of the blood donors. The HAV and HEV seroprevalence increased by age. There was no significant difference between genders in terms of
anti-HAV and anti-HEV status. The HAV and HEV seroprevalence was significantly related to the level of education, where the donors with
higher level of education had lower rate of HAV and HEV seroprevalence. The HAV and HEV seroprevalence was significantly higher in

regularand lapsed donors than in firsttime donors.

Conclusions: The present study showed that both HAV and HEV infections are still endemic in Iran.

Keywords: Hepatitis A Virus, Hepatitis E Virus, Blood Donors, Prevalence, Iran

1. Background

Hepatitis A Virus (HAV) and Hepatitis E Virus (HEV) are
the leading causes of acute viral hepatitis worldwide (1).
Although these viruses spread by the fecal-oral route or
through contaminated water, HEV can be transmitted
through animals to humans from exposure to infectious
body fluids of infected animals, transfusion of infected
blood products, and vertical (maternal-fetal) transmis-
sion (2-5). Some epidemics of HAV infection have been
described in hemophilic patients, who were treated with
factor Vil and IX concentrates and in cancerous cases, who
were treated with chemotactic factors like interleukin-2 (6,
7). Nowadays, following the use of treated or synthetic clot-
ting factors, risk of HAV transfusion transmission is scares.
Inmany developing countries, incidence and prevalence of
these infections are very closely associated with poor socio-
economic and sanitation level (8). Nevertheless, sporadic
infections and outbreaks have been reported in developed
countries, which mostly were associated with travel to en-
demic and epidemic settings like tropical and subtropical

areas (9,10). Hepatitis A leads to acute liver disease and of-
ten occurs early in life. The clinical range of hepatitis A is
variable from asymptomatic infection to rarely fulminant
hepatitis. Globally, around 1.5 million symptomatic cases
occur each year (11). Hepatitis E occasionally develops into
an acute and severe liver disease and is fatal in about 2% of
all cases. Most of HEV infections are acquired in late child-
hood or young adulthood (8). Transfusion-transmitted
HEV infection has been previously reported in some indus-
trialized countries. Caution should be taken in high-risk
groups like pregnant women, children, immunocompro-
mised and transplanted recipients, where HEV infection
may lead to hazardous transfusion-associated liver disease
(1215). The current study was designed to evaluate the HAV
and HEV seroprevalence in blood donors of the Tehran city
of Iran from July 2014 to December 2014.

The seroprevalence of HAV and HEV in Iran has been
evaluated by some studies. On the other hand, most of
the studies on seroprevalence of these viruses focused

Copyright ©2016, Kowsar Corp. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International
License (hteps/fcreativecommons.orgllicenses[by-nc/4.0]) which permits copy and redistribute the material just in noncommercial usages, provided the original
workis properlycited.
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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
aneglected 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.

Atotal 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-

E:
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Seroepidemiology of Anti-HEV IgG in Healthy Men Blood
Donors in Kerman, 2007-2008

Arabzadeh SA', Zahedi M'*, Mollaei H', Aghaie-Afshar A'
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epatitis E is an important public health
Hproblem in many developing countries.

The disease generally affects young
Adults. The causative agent of Hepatitis E,
Hepatitis E virus (HEV), is a single-stranded
positive-sense RNA virus without an envelope
(1). HEV is generally transmitted by fecal-oral
route. The genomic RNA of HEV is about 7.5
kb with three open reading frames (ORFs).
ORF1 is predicted to encode viral nonstructural
proteins, ORF2 encodes the putative capsid
protein, and ORF3 encodes a cytoskeleton-
associated phosphoprotein (2, 3). HEV was
originally classified as a calicivirus, but recent
data showed that HEV does not share some
common important features with caliciviruses.
It was recently declassified from the
Caliciviridae family and remains unclassified
(4).
Iran is a part of developing Asia with high
incidence and prevalence of type A hepatitis,
therefore it is expected to have incidences of

*Corresponding author: Mohammad Javad Zahedi,
chancellor of Kerman University of medical scinces,
associated professor of  Gastroenterology,
Neurophysiologic Research center, Kerman Iran.

Tel: (+98)913-140 12 08 Fax: (+98)341-322 16 71
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Hepatitis E. Unfortunately, there has been no
documented study to explain the statistical
characteristics of this infection in the general
population. We studied the level of
seropositivity of a group of blood donors in a
cross-sectional study in Kerman during 2007-
2008 (5).

Among the 400 plasma samples analyzed, a
total of 31 were found to be positive for anti-
HEV IgG, corresponding to a prevalence rate
of 7.7%, however, no significant difference
was observed (P = 0.45).

No data on type of job activities of the donors
were available, but it was interested to know
whether some of them had occupations
involved in animal contacts. Another
possibility is that sanitation may play a more
prominent role in urban than rural areas. None
of the positive donors had recently traveled to
the endemic regions, but they might have
traveled outside Kerman long time ago and

r 150
m HEV IgG ———— L 100
Positive
u total [
v . . + 0

Fig. 1: Frequency distribution of anti HEV
seropositivity in association with age in 400 men
blood donors.
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Abstract

Type E hepatitis is caused by an unclassified virus producing acute self-limited hepatitis in different parts of the world. In
order to estimate the prevalence of hepatitis E virus seropositivity in Tehran blood donors, a cross— sectional study was per-
formed by the enzyme immunoassay method from 2003 to 2004 in a group of 90 blood donors. We noticed that 7 cases
(7.8%) were anti-HEV Ab positive. This figure correlates with the prevalence ratio of endemic parts. There was no
association between seropositivity and sex. The commonest age group was 40-49 years. We conclude that Iran can be
considered as an endemic area for type E hepatitis (prevalence>5%), and type E hepatitis is more common in Iran than Israel
and Turkey, but less common than Saudi Arabia, Iraq and Pakistan; therefore, it should be regarded in the differential

diagnosis of acute hepatitis.

Keywords: Hepatitis E, Blood Donors, Iran

Introduction

Hepatitis E virus (HEV) is presently unclassi-
fied; giving rise to a self limited acute hepatitis.
Transmission occurs through oral rout. How-
ever, the other routes of transmission have been
reported. Infection may produce asymp-tomatic
to clinical disease with varying degrees of
severity. The fulminate forms of illness were
reported in pregnancy (1). Hepatitis E has been
one of the common types of adult's acute
hepatitis in the hyperendemic parts of Asia,
and an important human pathogen in the Cen-
tral and Southeast Asia, Middle East, and Cen-
tral and North Africa.

Occasional cases have been encountered in the
industrial countries including the United States
(2). Infection is considered as water-borne with
high probability in the tropical areas where type
hepatitis is hyperendemic too (3-5).

Iran is a part of developing Asia with a high
incidence and prevalence of type a hepatitis,

53

therefore expected to have a high chance of
type E hepatitis occurrence. Unfortunately,
there has been no documented study to explain
the statistical characteristics of this infection in
the general population, and specific groups of
people. We studied the level of seropositivity of
a group of blood donors in a cross-sectional
study in Tehran in 2003-2004.

Materials and Methods

Ninety blood donors were interviewed for any
medical problem at present or past and were
examined physically to rule out any contra-
indication of donation. Blood samples from
these donors were tested for hepatitis B, hepati-
tis C, HIV infections, and syphilis antibodies
using a third generation enzyme linked immu-
nosorbent assay and immuno-fluorescent tech-
niques respectively. Anti-HEV IgG and IgM
were detected using a HEV test-kit (3rd genera-
tion EIA), obtained from Dia Production, Mi-

*Corresponding authors: Tel: +98 21 2546025, Fax:+98 21 2546026
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Background: Hepatitis A and E virus (HAV and HEV) infections are acute and selflimited diseases that usually spread through oral-fecal
route. Also, blood transfusion as a possible route of entrically transmitted hepatitis has been suggested. Hemophilia and thalassemia
patients are highly at risk of transfusion-transmissible viruses (HBY, HCV, and HIV). Any superimposed infection with other viral hepatitis
(in particular hepatitis A) cause active liver failure in hemophilia and thalassemia patients.

Objectives: The aim of this study is to consider seroprevalence of anti HAV and HEV antibodies (Ab) in thalassemia and hemophilia
patients with chronic hepatitis C in Iran.

Patients and Methods: In a crosssectional study and under general census sampling, sera of 219 thalassemia and hemophilia patients
infected with HCV were examined in Tehran Hepatitis Center (THC) between 2009 and 2010. Enzyme-linked immunisorbentassey (ELISA)
was done to observe anti HAV and HEV IgG Ab. Patients were chosen from all provinces of Iran.

Results: Anti-HAV IgG antibodies were observed more frequently in thalassemia patients (60/64; 93.8%) than in hemophilia patients
(104]155; 67.1%, P < 0.001). The seroprevalence of both antibodies increased with age. Among thalassemia patients, there was no significant
association between HAV seropositivity and other variables, but in hemophilia group, seropositive patients were significantly older than
seronegative group (P< 0.05). Totally, anti HEVAD (1/64; L6% thalassemia and 5/155; 3.2% hemophilia) was seropositive in six patients. There
was no significant association between HEV infection and other variables in thalassemia patients, however, in hemophilia patients, HEV
positive ones were significantly older than HEV negative group (P=0.01).

Condlusions: Vaccination of non-immune individuals against HAV infection in high risk groups especially hemophilia and thalassemia
patients is recommended. Results did not show any differences about seroprevalence of HEV among Iranian general population.

Keywords: Seroprevalence; Hepatitis A; Hepatitis E; Hepatitis C; Thalassemia; Hemophilia; Iran

1. Background

Hepatitis A and E virus (HAV and HEV) infections are
worldwide public health problems, especially in devel-
oping countries. They are enterically transmitted, acute
and self-limiting infections of liver which usually spread

of transfusion-transmissible viruses (HBV, HCV and HIV).
Due to the higher rate of HCV infection in these two
groups, any superimposed infection with other viral hep-
atitis, especially A could lead to active liver failure (3). In
Iran, there are significant number of HCV infected thalas-

through oral-fecal route. Risk of catching hepatitis Aand
E virus increase with age. Although some differences dis-
tinguish them from each other, hepatitis E has higher
mortality rate and lower prevalence compare to hepa-
titis A (1, 2). From the other point of view, patients with
hemophilia (inherited bleeding disorder) and those with
thalassemia (poly-transfused disease) are at higher risk

semia and hemophilia patients (4, 5),those who are prone
to complications of HCV infection, such as cirrhosis, liver
failure, and hepatocellular carcinoma (6). Non-immune
hemophilia and thalassemia patients against enterically
transmitted viral hepatitis, in particular hepatitis A, are
more susceptible to liver failure than healthy people. In
Iran, epidemiological characteristics of HAV and HEV in-

Implication for health policy/practice/research/medical education:

Study in epidemiology of hepatitis A in the community can help the health policy decision regarding prevention strategies and the article is suitable for
internist infection specialist involve family physicians.

Copyright © 2013, Ahvaz Jundishapur University of Medical Sciences; Licensee Kowsar Ltd. This is an Open Access article distributed under the terms of the Creative:
Commons Attribution License (http/jcreativecommons.orglicenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, pro-
vided the original work is properly cited.
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Seroepidemiological Study of Hepatitis E Virus in Drug Addicts in
Ahvaz, Southern Iran: 2005-2006

Seyed Mohammad Alavi *, Fatemeh Ahmadi, Mohammad Reza Ghasemirad

Infectious Diseases and Tropical Medicine Research Center, Razi Hospital , Jondishapour University of Medical Sciences, Ahvaz, Iran

Background and Aims: Poor personal health in drug addicts predisposes them to Hepatitis E virus (HEV) infection. The
objective of this study was to determine the prevalence of antibody to HEV (HEV- IgG) and evaluate epidemiological
features of HEV infection among drug addicts.

Methods: 224 drug addicts were included in this analytic descriptive study in Ahvaz, southern Iran, from 2005 to 2006.
After a through physical examination and completing a questionnaire, 5 mL blood was obtained from each case and
tested for anti-HEV-IgG by an enzyme linked immunosorbent assay (ELISA) method using commercial kit (Dia-prob).
Data were analyzed in SPSS 11.5 using chi-square test.

Results: Of 228 cases, 35 (13.5%) were HEV-IgG positive. The sero-prevalence of positive HEV-IgG in injecting,
inhalant and oral drug abusers was 22.8%, 9.1%, and 6.2%, respectively (p<0.05). HEV-IgG was positive in heroin,
crack, and opiate abusers with a rate of 20.2%, 10.9%, and 11.6%, respectively. The sero-prevalence of positive HEV-
IgG in the prison and addiction treatment center was 15.8%, and 13.3%, respectively (p>0.05).

Conclusions: Drug addiction is associated with an increased risk of exposure to HEV and resulted in the high prevalence
of anti-HEV-IgG in addicts.

Keywords: Hepatitis E Virus, Drug Addiction, Seroprevalence

Several investigators, however, have indicated that
HEV is endemic in Iran 8-10),

There are some reports indicated a significantly
higher risk of acute HEV infection among patients
with underlying diseases or situations such as
chronic hemodialysis or addiction (3 11-16), It is
possible that these were nosocomial infections
acquired by person-to-person transmission in the
hemodialysis unit ). Poor personal health in
injecting drug addicts predisposes them to HEV
infection (1112, 15-17) The present study was

* Correspondence:
Seyed Mohammad Alavi, M.D., No. 52, West 11 Avenue,
Kianabad, Ahvaz, Iran.

Introduction

Hepa[i[is E virus (HEV) is considered as one
f the most common causes of particular
hepatitis in developing countries (). HEV has been
found to be the causative agent of enterically
transmitted non-A, non-B hepatitis in tropical and
subtropical countries 2 3). It is transmitted in a
fecal-oral manner (1), HEV causes sporadic
infections and large epidemics (I-3). Published
reports suggest that a still-undefined intra-unic
facror or other factors are associated with HEV
transmission (3-6), The incidence of HEV infection
is very dependent on the overall level of public

health sanitation and in particular the quality of
potable water (1. The geographical distribution of
the HEV is largely confined to developing countries
such as India, China, Middle and Far East (1. 3. 7),
Outbreaks of heparitis E involving large numbers of
adults are not uncommon in developing countries
with inadequate public health sanitation (1-3).
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Seroprevalence of Hepatitis E Virus Among Injection Drug Users and
Non-Injection Drug Users in Hamadan, West of Iran
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Background: Hepatitis E virus (HEV) infection is a selflimited hepatitis and the most common cause of acute adult hepatitis in Asia.
Young adults and middle-aged populations are more likely to be infected than other age groups.

Objectives: The aim of this study was to determine the seroprevalence of anti-HEV among injection drug users (IDUs) compared to non-
IDUS.

Patients and Methods: This wasa cross sectional study performed on 131 IDUs referred to Farshchian Hospital, Hamadan, Iran and 31non-
IDUS selected from healthy visitors between March 2011 and March 2012 Anti-HEV IgG was measured in serum by ELISA method (DiaPro,
Milan, Italy). Data including age, gender, education, location and duration of injection drug used were collected using a questionnaire.

Resul
Rati

duration of injection (P= 0.38) and location (P=0.19).

blood transmission of HEV among IDUs.

: In this study, the seroprevalence of hepatitis E virus antibody among IDUs group was 6.1% and 15% among non-IDU group (Odds
5.48; C1 = 1/069-22/84), indicating that injection drug users were almost five and a half times more than non-IDUs at risk of HEV
infection (P = 0.053). There was no significant association between seroprevalence of hepatitis E virus and education level (P = 0.46),

Conclusions: Seroprevalence of hepatitis E virus among IDUs group was higher than non-IDU group, which might be due to possible

Keywords:Injection; Drug Users; Hepatitis E Virus; Seroprevalence

1. Background

Hepatitis E virus (HEV) infection is a self-limited hepa-
titis and the most common cause of acute adult hepati-
tis in Asia, Africa, the Mediterranean region, Mexico and
South America. In these areas, poor individual and public
sanitations may lead to fecal-oral transmission of HEV
and consequently large outbreaks may occur through
contamination of water and foods (1-3). Young adults and
middle-aged populations are more likely to be infected
than other age groups (4). Several reports from Iran in-
dicated that seroprevalence of HEV was more than 5% in
population-based studies (5). Therefore, Iran is classified
as an endemic area for HEV infection. The prevalence of
HEV infection has been reported about 7% in center and
north-west of Iran (Tehran and Tabriz) and 1% in south-
west of Iran (Khuzestan) among blood donors (6-8).
Hamadan is located in the west of Iran near the epidemic
HEV region of Kermanshah province. A previous reportin
Hamadan province (Nahavand city) showed a rate of 9.3%
for the seroprevalence of HEV (9). Other studies reported
that percutaneous and blood transfusion transmission

should be considered as possible routes of HEV infection
(10-13). However, another study did not support this hy-
pothesis (14). In addition, transmission of HEV infection
from prenatal transmission was reported in some studies
(15-17). Some studies in Iran indicated a higher transmis-
sion rate of HEV infection among injection drug users
(IDUs) and hemodialysis patients than the general popu-
lation (18-23).

2. Objectives

The aim of this study was to determine the seropreva-
lence of anti-HEV among injection drug users compared
to non-IDU healthy persons.

3. Patients and Methods

Across-sectional study was conducted on injection drug
users in Farshchian Hospital, Hamadan, Iran between
March 2011 and March 2012. In this study, 131 IDUs referred
to the Farshchian hospital and 131 non-IDU healthy visi-

Copyright ©2014, Hamadan University of Medical Sciences; Published by Safnek This is an open-access articledistributed under the terms of the Creative Commons
Auribution-NonCommercial 4.0 International License (httpcreativecommons.orglicenses|by-nc/4.0]) which permits copy and redistribute the material just in
noncommercial usages, provided the original workis properly cited.
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Hepatitis E Virus Infection in Hemodialysis Patients: A
Seroepidemiological Survey in Jahrom, Southern Iran

Morteza Pourahmad®*, Abdol Reza Sotoodeh, Hamid Nasiri

Faculty of Medicine, Jahrom University of Medical Sciences, Jahrom, Iran

Background and Aims: Hepatitis E virus (HEV) is mainly the causative agent of waterborne epidemics, but some authors
have found that patients on chronic hemodialysis have an increased risk of exposure to HEV. We conducted this study
to reveal HEV seroprevalence in hemodialysis patients as a specific group in Iran, and to evaluate age, duration of
hemodialysis, and the levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in them.
Methods: The presence of immunoglobulin G antibodies to HEV(anti-HEV IgG) was measured by enzyme-linked
immunosorbent assay (ELISA) in the patients' sera. Both ALT and AST serum levels were measured. The duration of
hemodialysis and the age and sex of the participants were obtained from the medical records of patients, and the data
were made into quantitative variables, which were expressed as mean + standard deviation (SD).

Results: 43 patients (29 males and 14 females) enrolled in this study. 3 of these patients (7% of the sample) were HEV
antibody positive (2 males and 1 female). The mean levels of AST and ALT in all of the studied patients were 22.3 + 23.3
IU/L and 21.3 + 27.6 IU/L, respectively. An association between HEV positivity and duration of hemodialysis was
revealed by our results, but there was no significant association between HEV antibody positivity and patient age. All 3
patients who were positive for anti-HEV antibody in our study also had elevated liver enzymes.

Conclusions: The finding that HEV infection was associated with elevated liver enzymes in patients who were on chronic

hemodialysis may il
to explore this association in Iran.
Keywords: Hepatitis E, Viral Hepatitis, Hemodialysis

Introduction

Hepa[itis E virus (HEV), a small non-
enveloped RNA virus, is a causative agent of
acute hepatitis that is infrequent in industrialized
countries but is one of the most important
infectious problems in developing countries,
including Iran (1-3). Today we know that HEV is a
zoonotic virus and is found in both wild and
domestic animals (1). This virus is the causative
agent of both waterborne epidemics and sporadic
cases of viral hepatitis in regions with inadequate
sanitation. On the other hand, verrtical transmission
of HEV from infected mothers to their children has
been observed 4). In addition, dental treacment and
blood transfusion have been found to be associated
with HEV transmission (5-7). Some authors have
observed a high prevalence of antbody o HEV
(anti-HEV Ab) in their hemodialysis patients and
have thus hypothesized thar the fecal-oral route may
not be the only route of transmission of HEV ®).

icate that hemodialysis is a route for HEV transmission, and more controlled studies are needed

Moreover, this has led to the conclusion that
patients on chronic hemodialysis have an increased
risk of exposure to nosocomially transmitted agents,
such as HEV. Iran, with few suspected outbreaks of
HEV, is thought to have a high probability of
hepatitis E occurrence ). Iran is categorized as an
endemic country for hepatitis E, and seroprevalence
of this type of hepatitis increases significantly with
age, from 3.3% in subjects under 30 years of age to
37.5% in individuals over 50 (10)."In Iran it is
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Center Study
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ABSTRACT

Background: In Egypt Hepatitis E virus (HEV) is considered as an endemic infection.

The aim of the present study was to determine the prevalence of HEV infection among HD patients and to
study the risk factors associated with such infection.

Methods: The study included ninety six cohort HD patients in Mansoura University Hospital, Egypt in
addition to one hundred sixty seven healthy blood donors. Full virological markers assay for hepatitis B,
C and E viruses were performed. Positive samples for serological markers for hepatitis E were subjected
to nested PCR for HEV.

Results: HCV IgG was the predominant serological markers among HD (42.7%) followed by HEV IgG
(22.9%). Serological virological markers for HCV and HEV were significantly higher in HD patients
compared to healthy blood donors (18.6%-5.9%, P=0. 0001, P=0. 02 respectively). HEV viremia was
detected in statistically significantly higher percent of HD patients (36.4%) compared to blood donors
(20%), P=0.07.

The duration of dialysis and the number of blood transfusion units had no statistically significant
association with HEV viremia. HCV antibodies were prevalent among 50% of patients with HEV
viremia.

Conclusion: From this study we can reason that HEV is common infection among hemodialysis patients.
Further studies are obliged to clear up the wellspring of HEV disease in dialysis units in Egypt.

Keywords: Hemodialysis, HEV, PCR

INTRODUCTION HEV is an etiological agent for

Hepatitis E virus (HEV) is a non
enveloped, positive sense single-stranded
RNA virus that is approximately 27 to 34
nm in diameter. It has been classified as the
single member of the genus Hepevirus and
has a similar structure to the viruses of the
Caliciviridae and Tombusviridae families.

enterically transmitted hepatitis mainly in
developing countries. 'l It was thought that
in developed countries only travelers catch
this infection, however, this theory was
proven to be non accurate. ¥ In studies
among healthy blood donors in developed
countries, seroprevalence of HEV ranges

International Journal of Health Sciences & Research (www.ijhsr.org) 65
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Seroprevalence of Hepatitis E in Patients with Chronic
Liver Disease from East Azerbaijan, Iran

Mohammad Hossein Somi 1*, Sara Farhang 1, Golnar Majidi 1, Ahmad Shavakhi 2, Ali-Asghar Pouri

1 Liver and Gastrointestinal Diseases Research Center, Tabriz University of Medical Sciences, Tabriz, Iran
2 Department of Gastroenterology, Isfahan University of Medical Sciences, Isfahan, Iran

Background and Aims: Superinfection with HEV in patients with chronic r disease (CLD) can cause severe hepatic
decompensation leading to increased morbidity and mortality. This study aimed to determine seroprevalence of HEV
infection among CLD patients compared to blood donors from Azerbaijan, north-west of Iran.

Methods: CLD patients and a group of age matched blood donors with normal liver function tests were evaluated for the
presence of anti-HEV IgG antibody in their sera for evidence of hepatitis E. The risk factors were estimated.

Results: The mean age of CLD patients was 48 years (range: 10-87). 27.5% of patients were HEV IgG-positive. Among
the controls 19.7% were positive for anti-HEV IgG. By multivariate analysis, there was no association between positive
anti-HEV IgG and etiology of chronic liver disease, gender, literacy, accommodation, and number of family members in
patients or controls. Mean age of patients infected with HEV in both groups was significantly more than the
seronegative ones.

Conclusions: We found high seroprevalence of HEV-antibody among blood donors and CLD patients in our study, so we
recommend more attention to hygiene of food and water. In addition, such patients should be informed about the
potential risks and simple ways to prevent the disease in their regular life and travels. This issue must be concerned in

cases of "acute on chronic" hepatitis in CLD patients.

Keywords: Hepatitis E, Seroprevalence, Chronic Liver Disease, Azerbaijan

Introduction

Hepa[i[is E virus (HEV) has been concerned
most epidemics and sporadic cases of viral
hepatitis in endemic regions (1) and is an important
public health disquiet 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 2 3. HEV
infection is generally a self-limiting illness with low
mortality but may predispose chronic liver disease
(CLD) patients to severe liver decompensation ).
HEV is the causative agent of both water-borne
epidemics and sporadic cases of viral hepatitis in
regions with inadequate sanitation. Iran with few
suspected outbreaks of HEV () is expected to have
a high chance of heparitis E occurrence. However,
there are few documented studies to explain the
statistical characteristics of this infection in the
general population, and specific groups of people
like CLD patients. We studied the and-HEV

seropositivity in a group of CLD patients in Tabriz,
and compared it to a group of healthy blood donors

of the same region.

Materials and Methods

Two hundred patients from Heparids Clinic,
Tabriz University of Medical Sciences from 2005 to

* Correspondence:

Mohammad Hossein Somi MD, Associate Professor of
Gastroenterology, Liver and Gastrointestinal Diseases
Research Center Imam Hospital, University Street, Tabriz,
Iran.

Tel/Fax: +98 411 3367499

E-mall: mhosseinsina@yahoo.com

Recelved: 19 Aug 2007
Accepted: 8 Oct 2007

Hep Mon 2007; 7 (3): 127-130

Revised: 27 Sep 2007




image18.png
Singh et al. BMC Infectious Diseases 2012, 12(Suppl 1:P1
htp://www biomedcentral.com/1471-2334/12/51/P1

POSTER PRESEN

TION

BMC
Infectious Diseases

Open Access

Co-infectivity of hepatitis B virus and hepatitis E

virus

Akanksha Singh”, Shiwani Singh, M Ahmad Ansari, M Irshad

From First International Science Symposium on HIV and Infectious Diseases (HIV SCIENCE 2012)

Chennai, India. 20-22 January 2012

Background
Viral hepatitis is a major health problem and is an
important cause of morbidity and mortality throughout
the world. Present study is aimed to assess the co-infec-
tion of hepatitis E virus with hepatitis B virus in HBV-
DNA positive cases.

Methods

A total number of 40 adult patients from various liver
diseases with high level of ALT and AST were included
in this study and were analyzed for hepatitis viral mar-
ker including HBsAg and IgM anti-HEV. The detection
of HEV-RNA in 32 HBV-DNA positive cases was done
by Real Time PCR.

Results

The results of this study demonstrate that hepatitis E
virus (HEV-RNA) infection to be rare (6.25%) in HBV-
DNA positive cases. Surface antigen (HBsAg) for hepati-
tis B virus was positive in 18 cases (45%) and IgM Anti
HEV was positive in 16 cases (40%). Hepatitis B virus
infections, as the predominant causes of liver diseases,
HBV-DNA was detected in 32 cases out of 40 cases and
HEV-RNA was detected in 2 cases out of 32 HBV-DNA
positive cases respectively. Co-infection of both HBV
and HEV were reported in acute and chronic liver dis-
eases in more than 18% cases by ELISA and 6.25% cases
by real time PCR.

Conclusion

HBV and HEV are the major cause of acute and chronic
liver diseases. The data from this study indicates that
presence of HEV-RNA in HBV-DNA positive cases, is
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rare in population. The co-infection of hepatitis B virus
and hepatitis E virus in various liver diseases may occur.
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Issue Summary

Topic I: Hepatitis E Virus (HEV) and Blood Transfusion Safety

Issue: FDA is seeking advice from the Blood Products Advisory Committee whether
the available scientific data indicate a need to determine the risk of HEV
transmission by transfusion in the U.S., and, if so, a) what studies would be most
useful to address this risk; and b) how best to characterize HEV assays for use in
such studies.

Introduction:

Hepatitis E virus (HEV) has been recognized since 2004 as a transfusion transmissible
infectious agent and recent epidemiological data suggest that it may pose a safety threat
to the U.S. blood supply. Although there have been no cases of transfusion transmitted
infection reported in the U.S., there are documented cases from Japan, the United
Kingdom, Saudi Arabia and France.'” Although documented cases of HEV infection are
uncommon in the U.S., some studies have detected a high prevalence of antibodies to
HEYV in blood donors suggesting the possibility of transmission by blood transtusion.*
HEV generally causes a self-limiting illness but may cause acute fulminant hepatitis in
the settings of pregnancy, underlying liver disease and immune compromise.'"™"*
Recently it was reported that worldwide HEV infection causes >3 million symptomatic
cases of acute hepatitis E each year that result in approximately 70,000 deaths.'® CDC
reports that the ratio of symptomatic to asymptomatic cases ranges from 1:2 to 1:13 in the
developing world.'” Chronic infections are rare, and have been seen in solid organ
transplant recipients.'®?* Persistent infection may also occur in individuals with
compromised immune systems including cancer patients undergoing chemotherapy, HIV-
infected patients, and individuals with drug induced liver failure and liver dama§e due to
alcohol abuse.**® Chronic HEV infection may progress to cirrhosis or death.'?'

The incidence of HEV in the general U.S. population is unclear and likely underestimated
due to the lack of well validated assays, asymptomatic infections and the fact that HEV is
not a reportable disease. Estimates of seroprevalence reported in the U.S. are also
variable and thought to depend largely on the different performance characteristics of the
assays used in the various studies. Limited studies in blood donors have suggested
significant seroprevalence, but incidence in donors is not well characterized. Based on
the available information, the Committee will be asked to discuss the potential risk of
HEV to transfusion safety. Comments will be requested on a phased approach to address
HEV risk to transfusion including development and use of pedigreed panels and reagent
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A new strategy for development of hepatitis E vaccine:

Epitope-based vaccines
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Vaccination is commonly known as the most desirable strategy for controlling infections. However, the
traditional vaccine approaches are incapable of preventing emerging infectious diseases as well as antigenically
hypervariable pathogens that are still a main threat for world health. Recent advances in computational
approaches developed for epitope identification and in silico analysis have paved the way for the development of
epitope-based vaccines against these kinds of infectious agents. The aim of these novel vaccines is to induce
immune responses in a more effective way than the conventional vaccines. In this review, we describe the
principles of epitope-based vaccine design, along with the application of these approaches in design and
development of high density multiepitope construct as the first epitope-based vaccine candidate against hepatitis

E virus.

Keywords: Epitope-based vaccine; Multiepitope construct; High epitope density; In silico vaccine design; Epitope

selection; Optimization; Hepatitis E virus; [mmunity
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Hepatitis E virus (HEV) infection is usually a self-limiting
disease but may progress to fulminant hepatitis and even
lethal liver failure, causing considerable mortality especially
when Hepatitis E is accompany with pregnancy and
underlying chronic liver problems . The mortality rate of
hepatitis E is about 0.5-4% in epidemics but may reach
10-25% in pregnant women and up to 75% in individuals
with underlying liver problems . Hepatitis E is distributed
all around the world, with a higher prevalence in East and
South Asia 1*l. Large outbreaks usually occur in developing
countries with limited access to health services and essential
water, while sporadic form of the infection is found in

developed countries .

HEV is a small, non-enveloped positive-stranded RNA
virus, belongs to Hepevirus genus and Hepeviridae family 1*1.
This virus has been classified into four genotypes with
different epidemiology . Genotypes 1 and 2 infect humans,
while genotypes 3 and 4 are usually seen in animals > I,
However in some developed countries, sporadic infection
with genotypes 3 and 4 are also reported in humans 7.
HEV is transmitted through ingestion of fecal contaminated
water and food supplies derived from infected animals .
Blood transfusion and congenital transmission are some

other possible ways to spread HEV infection .

In the era of effective vaccination, many infectious
diseases have been eradicated or eliminated. However, HEV/
infection still affects an increasing number of the world’s
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Epidemiologic Studies on Viral Hepatitis: A Short Review
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Context: Viral hepatitis is still considered as a major health concern. Defining the extent of the burden of this condition s the mainstay
in choosing better strategies for its prevention and management. The aim of this study was to review the current knowledge on the
worldwide prevalence of viral hepatitis, including Iran.

Evidence Acquisition: A MEDLINE search spanning January 2000 to January 2012 was performed to identify the published literature
addressing viral hepatitis. Viral hepatitis, prevalence, hepatitis A virus (HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), and hepatitis
Evirus (HEV) were the keywords used for this search. Original research, review articles, and some selected references of those articles were
reviewed.

Results: Prevalence of viral hepatitis is widely different throughout the world. Overall prevalence of viral hepatitis is declining due to the
improvements in preventive measures and immunization strategies.

Condlusions: There are few studies on the prevalence of viral hepatitis in the general population of Iran. Most of the reports are from
specific groups of patients. Further epidemiologic studies on the general population of Iran are recommended to discover the real burden

of viral hepatitis.

Keywords: Viral Hepatitis; Prevalence; Population; Iran

1. Context

Viral hepatitis is a systemic infection predominantly
affecting the liver. Most of the studies evaluating preva-
lence of viral hepatitis in Iran were carried out on specific
groups such as blood donors, hemophiliacs, and hospi-
talized patients. Since there are few studies on viral hepa-
titis prevalence in the general population of Iran, deter-
mining the real prevalence of hepatitis is the mainstay in
choosing better strategies for preventing this disease.

2.Evidence Acquisition

A MEDLINE search was performed to identify the pub-
lished literature addressing viral hepatitis. Viral hepati-
tis, prevalence, hepatitis A virus (HAV), hepatitis B virus
(HBV), hepatitis C virus (HCV), and hepatitis E virus (HEV)
were the keywords used for this search. Original research,
review articles, and some selected references of those ar-
ticles from January 2000 to January 2012 were reviewed.

3.Results

Hepatitis A virus (HAV) infection occurs worldwide (1)
with different epidemiology patterns. In the develop-
ing countries with low socioeconomic status and poor
hygiene, most people are infected at an early age. For
example, In India, up to 100% of the population acquires
anti-HAV antibody (HAV Ab) and becomes immune by the

adolescence (2). In industrialized countries, prevalence
of HAV infection is low in children and young adults.

In the recent decades, a marked decline in the preva-
lence of HAV infection in Asian populations, especially in
children, has been observed. This is attributable to gen-
eral improvements in socioeconomic status and hygiene,
which in turn, have made a large population of young
adults susceptible to the disease (3).

There are few studies on HAV prevalence in the general
population of Iran. Merat et al. reported the average sero-
prevalence of HAV to be 86% in this population (4). One
study on 204 patients with chronic liver disease in Shiraz
showed 98% seropositivity for HAV Ab (5). Another study
on 1018 children (6 months to 14.9 years) seeking medi-
cal care in Tehran pediatrics hospitals showed 22.3% HAV
seropositivity. The prevalence did not differ significantly
between males and females and increased significantly
with age (6). As this study showed, most of the Iranian
young adults are seropositive for HAV infection and thus
immune; hence, it seems that checking HAV Ab titer or
vaccination are not still cost-effective for preventing HAV
infection in Iran. Prevalence of HAV Ab in different coun-
tries is summarized in Table 1. In India, HAV seropreva-
lence ranges from 26.2% to 85.5% in adults in various cit-
ies, which shows a declining pattern in recent years due
to improvement of water hygiene (7).

Implication for health policy/practice/research/medical education:

This study reviewed the epidemiologic studies on viral hepatitis in Iran and compared the epidemiology of viral hepatitis in different parts of the world.

Copyright ©2014, Kowsar Corp; Published by Kowsar Corp. This is an open-accessarticledistributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work s properly cited.
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Seroepidemiology of Hepatitis E Virus
in Iranian Soldiers
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Background and Aims: Hepatitis E virus (HEV) is recognized as a common cause of epide 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 samplii 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.

Resuits: 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.
Keywords: Hepatitis E, Antibody, Soldiers, Iran

Introduction

Hepatitis E virus (HEV), a small non-
enveloped RNA virus, is a causative agent of
acute heparitis 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 (I 2). In endemic
areas, hepatitis E occurs predominantly in young
adules ). Heparitis 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 (45,

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 heparitis
E is believed to be non-endemic (). 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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