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Background: Previous studies have documented a high prevalence of hepatitis E among patients undergoing maintenance hemodialysis. 
Available studies reporting on the seroprevalence of hepatitis E in hemodialysis patients in Iran, an endemic region for the disease, are 
sparse.
Objectives: The present study aimed to determine the prevalence rate of anti-hepatitis E antibody in hemodialysis patients in Hamadan, 
Iran.
Patients and Methods: In this cross-sectional study, all 153 consecutive patients undergoing hemodialysis in two centers were enrolled. 
Patients’ demographic and clinical data were collected, using a standard questionnaire and from medical records. Serum immunoglobulin 
G concentrations against hepatitis E were determined using the enzyme linked immunosorbent assay method.
Results: Thirty patients (19.2%), were seropositive. Seropositive patients were not significantly different from seronegative patients, with 
regard to age, sex, level of education, access to filtered water, and duration and frequency of hemodialysis. The proportions of patients 
with hepatitis B, C, and HIV infection were comparable between the two groups.
Conclusions: One in five patients undergoing maintenance dialysis in Hamadan is seropositive for hepatitis E immunoglobulin G 
antibody. Future studies are needed to investigate the factors contributing to the observed high prevalence rate and the possibility of 
parenteral transmission of hepatitis E.
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1. Background
Hepatitis E Virus (HEV), the sole member of the family 

Hepeviridae, is an under-recognized cause of acute hep-
atitis. In resource-poor areas of developing countries, 
where the virus is endemic, HEV is responsible for large 
water-borne outbreaks of significant morbidity. In non-
endemic areas, where sanitary standards are optimal, 
HEV has been implicated in sporadic cases of hepatitis 
(1). Studies over the past three decades, have substan-
tially transformed our understanding of the pathogen 
and its true burden. The HEV is now believed to be the 
most common etiologic agent in acute hepatitis around 
the world (2).

The HEV induced hepatitis is usually a self-limiting dis-
ease, with manifestations that are often subclinical. It is 
not distinguishable from other causes of acute hepati-
tis, and most of the times, the symptoms tend to resolve 
spontaneously. The disease associated with low morbid-
ity and mortality (1). Since the clinical picture and altera-
tions in laboratory parameters are not specific in the 
hepatitis caused by HEV, diagnosis should be confirmed 

by documenting elevated titers of immunoglobulin M 
(IgM) in the serum, the rise of which coincide with the 
onset of clinical symptoms (2). About 6 weeks after the ex-
posure, IgM titers start to fall, whereas Immunoglobulin 
G (IgG) levels continually increase and remain detectable 
long after the recovery from the acute infection (2).

Immunocompromised patients are at an increased risk 
for severe infection, protracted viremia, and disease chro-
nicity, which can ultimately lead to cirrhosis and end-
stage liver failure (3). In patients with end-stage renal dis-
ease (ESRD), several immune functions, especially those 
relating to the innate, as well as the adaptive immunity, 
are markedly impaired (4). Consequently, patients are 
more susceptible to acquisition of infections, including 
viral hepatitis.

2. Objectives
Fecal-oral transmission (contamination of water sourc-

es with fecal material) has been described as the main 
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route of HEV transmission. In patients undergoing he-
modialysis (HD), the possibility of a person-to-person 
nosocomial transmission via infected blood or contami-
nation of devices/intravenous sets has been raised, fur-
ther highlighting that the epidemiology and clinical fea-
tures of HEV among HD patients may be different from 
the general population.

Despite these considerations, studies investigating the 
epidemiology of HEV seropositivity among HD patients 
are sparse and the findings are often conflicting. To ad-
dress the knowledge gap in the seroprevalence of HEV 
among HD patients in Iran, an endemic country for HEV, 
the present study was designed and conducted. Here, 
we delineate the prevalence rate of anti-HEV antibody 
in HD patients and compare our findings with the rates 
observed in the general population and also, HD units 
across the country.

3. Patients and Methods

3.1. Patients
Between March and September 2010, all patients with 

ESRD undergoing maintenance HD in two dialysis units 
in the city (Be’sat Hospital and Shahid Beheshti Hospital, 
Hamadan, Iran), were consecutively recruited.

Recruited patients were interviewed and data regard-
ing age, sex, education, duration and frequency of dialy-
sis were recorded in pre-designed questionnaires. Data 
regarding previous infection with hepatitis B, hepatitis C, 
and human immunodeficiency virus (HIV) were retrieved 
from patients’ hospital records and were recorded in the 
questionnaires.

All procedures dealing with human subjects were con-
ducted in accordance with the guidelines and standards 
laid down in the declaration of Helsinki. The ethics com-
mittee of the Hamadan University of Medical Sciences read 
and approved the study protocol. Written informed con-
sent was obtained from each patient, prior to enrollment.

3.2. Laboratory Assessment
Immediately before a HD session, a sample of 3 mL of 

venous blood was obtained from each participant. Speci-
mens were then sent to hospital laboratory, where they 
were centrifuged and stored in 18°C, until assessment. 
Serum IgG concentrations against HEV were determined 
using the enzyme linked immunosorbent assay (ELISA) 
method, with commercial kits (Diagnostic BioProbes 
s.r.l., Milan, Italy). The distinction between positive and 
negative cases was done according to the manufacturer’s 
instructions and using the provided cut-off in the prod-
uct brochure.

3.3. Statistical Analysis
All statistical analyses were performed using the Sta-

tistical Package for Social Sciences (SPSS®) version 17 

(SPSS Inc., Chicago, Illinois). Categorical variables are 
presented as proportions. The prevalence rate for HEV 
seropositivity was calculated by direct counting and the 
95% confidence interval (95%CI) for the prevalence were 
calculated by the modified Wald method, developed 
by Agresti and Coull (5). To investigate the distribution 
of variables between seropositive and seronegative 
groups, contingency tables were drawn and the statisti-
cal significance of the difference was assessed using Chi 
square of Fisher’s exact tests, where appropriate. In all 
tests, a P < 0.05 was set as the threshold to retain or re-
ject the null hypothesis.

4. Results
The baseline characteristics of 153 patients included in 

the present study are presented in Table 1. Eighty-three 
patients were male (54.2%) and female-to-male ratio was 
1:1.2. Patients were on dialysis for an average of 33 months 
and received filtration for an average of nine hours per 
week. The majority of participants (73.9%) had access to 
tap water for drinking and other purposes. Overall, 30 
patients had positive results for HEV IgG antibody, giving 
rise to a prevalence rate of 19.2% (95%CI: 14.0 - 26.6).

Comparisons of the distribution of independent vari-
able between seropositive and seronegative patients 
are presented in Table 1. Age, sex, the highest level of 
education achieved, and rate of access to filtered water 
were comparable between the two groups. Seroposi-
tive patients were not significantly different from their 
seronegative counterparts, in terms of duration of HD 
and also, the average time spent on HD per week. With 
regard to major blood-borne pathogens, one patient in 
the HEV seropositive group was positive for hepatitis B 
surface antigen. Four patients (one in the seropositive 
group and three in the seronegative group) had been di-
agnosed with hepatitis C infection in the past. No cases 
of HIV infection were identified. The proportions of pa-
tients positive for viral blood-borne pathogens were not 
significantly different between the two groups (Table 1).

5. Discussion
In the present study, the seroprevalence of HEV IgG was 

assessed in a sample of 153 patients on maintenance HD 
in Hamadan, Iran. Based on our observations, the propor-
tion of HD patients with positive HEV IgG was 19.2%, which 
is approximately two-fold higher than the proportion 
documented in the general population of Nahavand [9.3% 
(95%CI: 8.2-10.9)]. Nahavand, which is a city in Hamadan 
province, is located 70 miles southwest of Hamadan. Tare-
mi et al. included a random sample of 1824 inhabitants in 
the Nahavand County (6). Sera of patients were collected 
and anti-HEV IgG titers were determined by the same 
commercial kit used herein. A total of 170 individuals test-
ed positive for HEV antibody (6). In the Keramat et al. 2012 
study, in Hamadan, the anti-HEV IgG titers were positive 
only in 1.5% of 131 healthy and non-addict persons (7).
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Table 1.  Baseline Characteristics of Patients on Maintenance Hemodialysis in Hamadan, Iran

Characteristics No. (%) Seropositive a Seronegative b P 

Age, y 0.332

< 20 7 (4.6) 3 (10.0) 4 (3.2)

20 - 40 38 (24.8) 6 (20.0) 32 (26.0)

40 - 60 44 (28.8) 10 (33.3) 33 (26.8)

> 60 64 (41.8) 11 (36.7) 54 (44.0)

Gender 0.602

Female 70 (45.8) 15 (50.0) 55 (44.7)

Male 83 (54.2) 15 (50.0) 68 (55.3)

Education 0.990

No formal education 70 (45.8) 14 (46.6) 56 (45.6)

Elementary School 61 (39.9) 12 (40.0) 49 (39.8)

High school 10 (6.5) 2 (6.7) 8 (6.5)

College/University 12 (7.8) 2 (6.7) 10 (8.1)

Water source 0.143

Tap water (filtered) 113 (73.9) 19 (63.3) 94 (76.4)

Well water (not filtered) 40 (26.1) 11 (36.6) 29 (25.6)

Time on dialysis, mo. 0.599

< 20 56 (36.6) 13 (43.3) 43 (34.9)

20 - 40 60 (39.2) 10 (33.3) 50 (40.6)

40 - 60 10 (6.5) 3 (10.0) 7 (5.7)

> 60 27 (17.7) 4 (13.3) 23 (18.7)

Duration of weekly dialysis, h 0.870

< 6 25 (16.3) 4 (16.3) 21 (17.1)

6 - 10 61 (39.9) 12 (39.9) 49 (39.8)

> 10 67 (43.8) 14 (43.8) 53 (43.1)

HBS-Ag 1.000

Positive 0 (0.0) 1 (0.8)

Negative 30 (100.0) 122 (99.2)

 HCV-Ab 1.000

Positive 1 (3.3) 3 (2.4)

Negative 29 (96.7) 120 (97.6)
a  n = 30.
b  n = 123.

The question is why a significantly higher proportion 
of individuals on HD are positive for HEV antibodies, 
in comparison to the general population? The HEV was 
once believed to be transmitted solely fecal-orally due 
to contamination of water sources and transmission by 
blood did not seem to play a role in disease spread (1). 
Studies in the past two decades, however, have frequently 
raised the possibility of intravenous passage, as a route 
of infection, similar to that observed with hepatitis B or 
C (7). Several lines of evidence, in support of a possible 
blood-borne transmission of HEV have been accumulated 
(2). Cases of acute hepatitis E following transfusion with 

infected blood products have been documented (8). In 
other cases, IgG positive patients were found to have 
been transfused with contaminated blood in the past 
(9). In one neurosurgery ward in a hospital in Pakistan, 
an outbreak of hepatitis E has been traced back to a 
possible use of shared contaminated intravenous sets for 
administering mannitol and dexamethasone (10). These 
findings are suggestive of a parenteral route for HEV 
transmission and raise the possibility of presenting HEV 
infection, nosocomially.

On the other hand, in a retrospective cohort of individu-
als undergoing HD in Japan, Mitsui et al. determined se-
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rum IgG titers to HEV at baseline and after a mean follow 
up of 7.6 years. Of the 416 patients followed, only four new 
cases of positive HEV infection were identified, indicating 
that acquiring HEV, while being on maintenance HD, is a 
rare occurrence (9). Of note, one patient was transfused 
with two units of blood, approximately three weeks be-
fore the emergence of viremia (9).

The results from seroepidemiological surveys at Zan-
jan, Jahrom and Ahvaz showed various results like 26.9%, 
7%, and 10.6%, respectively (11-13). Our findings are higher 
than the rate observed in Jahrom and lower than that of 
Zanjan. Collectively, the current report, along with previ-
ous observations, indicates a high degree of variability in 
different HD centers across the country. Whether the in-
tervariability between different studies could be ascribed 
to a real discrepancy in the epidemiology of HEV among 
Iranian HD patients or it is merely a consequence of en-
rollment of samples, with distinct characteristics (e.g. 
age, sex), or alternatively, the use of different commercial 
kits used, remains to be elucidated.

In the present study, no variables conferred susceptibil-
ity to or provided protection against HEV seropositivity. 
This is in line with the majority of previous observations, 
where no significant variable has emerged as a risk fac-
tor for being HEV-antibody positive (13). Moreover, we 
found no link between HEV seropositivity and infection 
with viral blood-borne infections with hepatitis B, C, or 
HIV. Similar findings have also been generated by other 
investigators (13, 14).

A number of limitations in the present study deserve 
mention. The cross-sectional nature of the study pre-
cludes us from drawing inferences of causality from the 
observed associations. Moreover, it is worthwhile to note 
that no anti-HEV assay to date has been approved by the 
food and drug administration and the available commer-
cial assays vary widely, in terms of precision (15).

In spite of the aforementioned limitations, in the present 
study, we documented a high rate of HEV seropositivity in 
a sample of patients on maintenance HD, in an endemic 
region. The prevalence rate appears to be higher than that 
of the general population living in the same region.

In conclusion the prevalence of hepatitis E among HD 
patients in our study has been high. This can lead to the 
possible parenteral transmission of hepatitis E in HD 
patients and other high-risk individuals. We need fur-
ther studies to confirm this and the obtained insights 
may lead to cautionary measures required for high-risk 
groups.
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