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Abstract

: Knowledge regarding prevalence of Hepatitis E Virus (HEV) can be
an indicator of the public health and hygiene. HEV is the main cause of acute
hepatitis in adult patients. Although the main route of its transmission is through
the fecal-oral route, reports have been published about the transmission of this
virus through blood transfusion. This study aimed to determine seroepidemiology
of hepatitis E virus among thalassemia major patients in Ahvaz, Iran.

. In this descriptive cross-sectional study, 88 patients with
beta-thalassemia major admitted to Shafa Clinic in Ahvaz, Iran, to receive blood
monthly in a period of 6 months in 2018, were included in the study. An ELISA kit
was used to detect anti HEV IgM and 1gG Ab. RT-PCR was used for RNA
detection from all samples. The obtained data were statistically analyzed.

: Out of 88 patients, 10 (11.36%) were positive for HEV 1gG; and the
prevalence of HEV IgM was determined in 6 patients (6.81%) with the ELISA
method. RT-PCR showed that none of the samples contained the virus. There were
no significant relation between anti HEV Ab and variables such as age and gender.
There was a significant association between HEV infection and frequency of blood
transfusion (P = 0.02).

. In this research, despite the absence of the virus in the blood, patients
had hepatitis and were likely to transmit the virus through infected blood. The
prevalence of the HEV in the study population is high, showing that the infection is
endemic in the community.
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Introduction

Hepatitis E virus (HEV) is recognized as one of
the most common causes of sporadic hepatitis
among adults globally and presents as an acute,
self-limiting disease that affects both humans
and animals. The spectrum of the disease
ranges from asymptomatic infection to a severe
and potentially fatal condition, predominantly
occurring in young adults. Clinical symptoms
are more pronounced in young adults, while
younger individuals typically exhibit no
symptoms. The onset of clinical symptoms
occurs within 15 to 60 days (with an average of
approximately 40 days) following infection
with the Hepatitis E Virus (HEV). Initially,
these symptoms present themselves as a mild
form with restlessness, reduced appetite,
nausea, abdominal discomfort, tenderness and
fever, before progressing to acute hepatitis
characterized by manifestations such as
jaundice, dark wurine, pale stools, and
hepatomegaly.

Although the primary transmission route of this
disease is fecal-oral, other transmission
pathways have been identified, including
vertical transmission from mother to fetus,
injection-related transmission (especially in
endemic areas), possible sexual transmission,
and through contaminated blood transfusions.

Extensive studies on the seroprevalence of anti-
HEV antibodies have been conducted
worldwide, including Iran, which is recognized
as an endemic region for hepatitis E. The anti-
HEV IgM antibody appears in the serum of
infected individuals concurrently with the onset
of clinical symptoms and can be detected for a
variable period ranging from 2 weeks to 3
months. The anti-HEV IgG antibody appears
later and remains detectable for years after the
disappearance of IgM, indicating past infection
with HEV. The diagnosis of HEV is facilitated
by serological tests such as ELISA and
molecular methods.

Beta-thalassemia major is an autosomal
recessive disorder and one of the common
types of hemoglobinopathy. Blood transfusion

867

is a crucial intervention for these patients,
increasing their risk of contracting viral
infections such as various types of hepatitis and
HIV.

Frequent blood transfusions in patients with
major thalassemia and the lack of screening
blood donors for the presence of HEV IgG,
HEV IgM, and HEV RNA likely increase these
patients’ risk of contracting HEV. Thus,
accurate and timely diagnosis of this virus
could  significantly  prevent  numerous
complications in these patients and serve as an
effective screening test. However, research on
HEV infection remains limited, and it is
unclear  whether patients with  major
thalassemia are at increased risk of contracting
HEV. This issue is particularly relevant in
developing countries like Iran where HEV is
endemic. Therefore, designing a study focused
on the diagnosis of hepatitis E in patients with
major thalassemia for disease control and
management programs in Ahvaz, Iran could be
beneficial.

METHODOLOGY

In this cross-sectional study, 88 patients with
major thalassemia were enrolled by census
method in 2018 over a 6-month period. All
patients who visited the Shafa Hospital in
Ahvaz, Iran during this period for blood
transfusion were recruited after obtaining their
informed consent. Inclusion criteria were as
follows: 1) patients with major thalassemia
receiving at least one blood transfusion per
month, 2) residence in Khuzestan Province, 3)
ability to sign informed consent. Exclusion
criteria were: 1) failure to provide informed
consent, and 2) patients with hemophilia, sickle
cell anemia, or other hemolytic anemias.
Demographic information and blood samples
were collected, drawing 5 milliliters of blood
into  anticoagulant-containing  tubes, and
transported to the virology department
laboratory while maintaining the cold chain.

Serological Testing for HEV 1gG and HEV
IgM
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The presence of antibodies against hepatitis E
virus was determined using the ELISA method
with DIAPRO kits manufactured in Italy,
following the manufacturer’s instructions.

Viral Nucleic Acid Extraction

RNA was extracted from the plasma samples of
patients using the High Pure Viral Nucleic
Acid Kit from Roche, Germany. All extraction
steps were performed according to the Kit
instructions.

cDNA Synthesis and Nested-PCR

cDNA was synthesized from the extracted
RNA using kits from Unita Tejarat Azma, Iran,
following the kit instructions. The Nested-PCR
test was conducted using specific primers for
ORF1 and ORF2 regions.

RESULTS
Serological Test Results

In this study, out of 88 patients with major
thalassemia, 53.4% were male and 46.6% were
female. The age range of patients was between
4 and 54 years, with an average age of 23.7 £
8.34 years. The seroprevalence of HEV
antibodies was 18.2%, with 11.3% of patients
testing positive for HEV-IgG and 6.8% for
HEV-IgM. Six patients positive for HEV-IgM
were concurrently positive for HEV-IgG.

Results from RT-nested PCR

The Nested-PCR test using specific primers for
the ORF1 and ORF2 regions of the hepatitis E
virus was performed on samples obtained from
88 patients with major thalassemia. All patients
tested negative for the HEV genome.

DISCUSSION

The primary objective of this study was to
accurately estimate the prevalence of the
hepatitis E virus using serological and
molecular methods. In various parts of the
world, the prevalence of specific anti-HEV
antibodies among blood donors and
thalassemia patients has been reported. For
example, in Brazil in 2019, Slavov and
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colleagues reported a prevalence of 11%
among blood donors and 20% among
thalassemia patients. In Egypt in 2019,
Abdelmawla and colleagues reported the
prevalence of HEV antibodies IgG and IgM
among thalassemia patients as 24.29% and
2.86%, respectively, which IgG was higher
than those reported in the present study; but,
the prevalence of 1gG over IgM is similar to the
current study. In Iran, the prevalence of HEV
varies geographically, reported between 2.3%
and 46.1%. The prevalence of HEV RNA
among blood donors in Germany was 0.08%,
and specific anti-HEV antibodies were 4.29%
for HEV-IgM and 5.94% for HEV-IgG. In
France, the HEV RNA prevalence was 0.75%,
in the Netherlands 0.0004%, and in Spain, it
was 0.0003% with an HEV-IgG prevalence of
19.96%. The prevalence of RNA in other
countries, like this study, is very low and near
zero.

The current study did not find any significant
association between the frequency of infection
and variables such as age or gender. Despite
previous research in Greece indicating a
notably higher infection rate of HEV among
females compared to males, the present study,
consistent with most literature, identified a
greater number of positive instances among
males, with no significant correlation
established. An additional crucial element to
consider is the length of time when the blood is
received and the frequency of transfusions
annually or weekly, which appears to be linked
to the presence of antibodies against HEV.

The seroprevalence of hepatitis E in Iran has
been estimated to range from 4.5% to 14.3%,
indicating a potential risk of HEV spread
through blood transfusion from donors who do
not display symptoms. Notably, despite the
detection of anti-HEV antibodies, there was no
presence of HEV RNA in patients with
thalassemia, making it challenging to
definitively assess the likelihood of virus
transmission via blood transfusion. While the
risk of transmission through blood transfusion
seems to be minimal, the significance of this
infection should not be underestimated in
recipients of organ transplants, individuals with
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compromised immune systems, and pregnant
women.
CONCLUSIONS

The prevalence of HEV antibodies was
documented at 18.2% for HEV-IgG and 6.8%
for HEV-IgM. The results suggest that
although viral RNA was not detected in the
bloodstream, individuals had contracted HEV
previously, and the elevated occurrence within
the surveyed group implies that this infection is
established within the local population.
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