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Background: Many studies have been performed regarding the prevalence of hepatitis E in the general population, but there is
controversial evidence for an increased risk of the infection in patients on maintenance hemodialysis (HD).

Objectives: The primary end point of the present study was to determine if the prevalence of anti-hepatitis E virus IgG (anti-HEV IgG) is
higher in patients on maintenance HD than in the normal population in Isfahan.

Patients and Methods: In a case-control study performed in Isfahan in June 2012, we compared the seroprevalence of HEV among 274
patients on maintenance HD and 275 otherwise healthy individuals. The patients were recruited from 3 HD centers in Isfahan. Anti-HEVIgG
was detected using a Dia Pro Diagnostic HEV enzyme immunoassay (ELISA) kit. Demographic and clinical data (sex, age, blood transfusion
history, HD duration, age at HD initiation, and evidence of hepatitis B and hepatitis C infections) were obtained from the medical records
of the HD patients.

Results: Anti-HEV IgG was detected in 27(9.9%) controls and 78 (28.3%) patients, with the difference being statistically significant (P < 0.05).
Furthermore, there was a significant association between positive anti-HEV antibody, HD duration, and blood transfusion history in the
HD patients.

Conclusions: Considering the results, it seems necessary to conduct prospective studies in order to identify factors responsible for the
high seroprevalence of HEV in Isfahan HD units.

Keywords: Hemodialysis; Hepatitis E; Prevalence; Serology

1. Background

Hepatitis Evirus (HEV) is a single-strand, non-enveloped
RNA virus. It is the only member of the genus Hepevirus
in the Hepeviridae family. HEV is responsible for acute
hepatitis epidemics in developing countries with sub-
optimal sanitation and sporadic hepatitis in developed
countries (1-3). The major route of HEV transmission is fe-
cal-oral through contaminated water (4). However, some
studies have suggested parenteral transmission as an
important route of the disease transmission, especially
in hemodialysis (HD) patients and patients with a his-
tory of blood transfusion (1, 5). HEV has worldwide dis-
tribution, but tropical climates, inadequate sanitation,
and poor personal hygiene are factors that can cause
higher prevalence in some regions (6). The prevalence of
seropositive patients ranges from 15% to 60% in endemic
regions (2). Asia, Africa, Middle East, and Central Amer-
ica have the highest incidence of HEV infection. Iran is
also among the countries having experienced periods of
HEV outbreaks in the past (1). Different seroprevalence of
HEV has been reported in different cities of Iran, ranging

from 3.8% in Isfahan to 11.5% in Khuzestan (7, 8).

Chronic HD patients are known to be at high risk for
infection due to their immunocompromised condition.
Also, frequent hospital contacts expose these patients
to different infectious agents (9). Although HEV usually
causes a self-limited acute infection with a generally low
mortality rate, acute severe liver disease and fulminant
hepatitis can occur (10).

2. Objectives

To date, different studies have reported controversial
results about the seroprevalence of HEV in HD patients
(11). Herein, we report our experience vis-a-vis anti-HEV
IgG seroprevalence in a selected population of HD pa-
tients in Isfahan.

3. Patients and Methods

This case-control study, performed in June 2012, recruit-
ed 274 patients on maintenance HD from 3 HD centers
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in Isfahan Province. Additionally, 275 otherwise healthy
individuals who were receiving no medication were re-
cruited from the same geographiclocation. The study was
conducted with the approval of the scientific and ethics
committee of Isfahan University of Medical Sciences. All
the participants signed a written informed consent form.
Tests for the HEV serum marker (anti-HEV IgG) were car-
ried out using a commercially available enzyme-linked
immunosorbent assay kit (Dia Pro Diagnostic, Italy).
The patients were split into 2 groups according to their
anti-HEV status (i.e. HEV positive or negative). The tests
were conducted in accordance with the manufacturer’s
instruction. Medical records were reviewed, and informa-
tion on age, sex, HD duration, age at HD initiation, history
of blood transfusion, and evidence of hepatitis B or hepa-
titis C infection was collected.

Statistical analysis was performed using Statistical Pack-
age for the Social Sciences (SPSS) for Windows (version
16.0, 2007, SPSS Inc. Chicago, IL, USA). The Student t-test,
analysis of variance, y? test, and Fisher exact test were used
to compare the variables. Furthermore, to avoid possible
bias, we employed multivariate logistic regression analy-
sis. APvalue <0.05 was considered statistically significant.

4. Results

The study population comprised 274 patients on mainte-
nance HD (145 males and 129 females) and 275 healthy con-
trols (140 males and 135 females). Gender was significantly
different between the 2 groups (P = 0.03). The mean age of
the HD and non-HD subjects was 59.9 +16.4 and 46.6 +1 8.2

years, respectively. (Age range was 21 - 80 years in the pa-
tients and 24 -71in the healthy individuals). The mean dura-
tion (+ Standard Deviation [SD]) of HD treatment was 34.60
113.70 months, ranging from 8 to 86 months. The mean (+
SD) age at HD initiation was 49 + 13.6 years. Diabetes mel-
litus was the underlying disease in 85 patients, followed by
hypertension (72), glomerulonephritis (39), polycystic kid-
ney disease (17), nephrolithiasis (15), urological disease (10),
and other causes (5); the cause could not be ascertained in
the remaining cases. Eighty-four patients had a history of
blood transfusion. No one was infected with HBV or hepati-
tis C virus (HCV). Among the studied individuals, the ELISA
results demonstrated the existence of anti-HEV IgG anti-
body in 78 (28.3%) patients and 27 (9.9%) healthy controls;
the difference was statistically significant (P < 0.001). The
frequency distribution of HEV in the HD and non-HD sub-
jects is depicted in Table 1. The results showed a significant
association between a positive anti-HEV antibody result
and blood transfusion history, duration of dialysis, age at
HD initiation, and sex among the HD patients. There were
no statistically significant associations between the other
risk factors (i.e. HBV and HCV infection, age, and underly-
ing cause of renal failure) and HEV infection. A comparison
of the patient characteristics between the anti-HEV IgG se-
ropositive and seronegative groups is presented in Table 2.

Multivariate logistic regression analysis was applied to
calculate the adjusted odds ratio for the potential risk
factors for HEV infection among the HD patients; it dem-
onstrated that blood transfusion history and duration of
dialysis were significantly associated with HEV infection.
The results are depicted in Table 3.

Table 1. Frequency Distribution of HEV in HD and Non-HD Subjects ab
HEV Groups© Total
HD Patients Non-HD Patients
Positive 78 (283) 27 (9.9) 105 (19.1)
Negative 196 (71.7) 247 (90.1) 445 (80.9)
Total 274 (100) 274 (100) 550 (100)
@ Values are presented as No. (%).
Abbreviations: HEV, hepatitis E virus; HD, hemodialysis.
¢ p<o.001
Table 2. Bivariate Association Between Potential Risk Factors and HEV Among HD Patients ab
Variable HEV* HEV' P
Gender
Male 33(22.8 112 (77.2) 0.03
Female 45 (34.6 85(65.4)
Blood Transfusion History
Yes 35 (41.7) 49 (58.3) 0.001
No 42(22.7) 143 (77.3)
Age,y 58.16 £2.09 6132+ 114 0.46
Age at dialysis initiation, y 52.75+2.19 59.36 £1.17 0.02
Duration of dialysis, mon 62.92£4.69 2118 £1.63 <0.001

2 Values are presented as mean + SD or No. (%).
Abbreviations: HEV, hepatitis E virus; HD, hemodialysis.
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Table 3. Multivariate Logistic Regression Analysis of Potential Risk Factors for HEV Infection Among HD Patients @

Variable OR 95% CI
Gender
Female 1.88 0.81-4.35
Male 1
Underlying Cause of Renal Failure
Diabetes 8.64 0.87-86.28
Hypertension 3.48 0.34-35.78
Glomerulonephritis 6.41 0.13-318.10
Polycystic kidney disease 8.10 0.49 -133.80
Urological disease 11.09 0.68-179.65
Other causes 29.52 0.34-257.5
Idiopathic 5.20 0.30-89.53
Blood Transfusion
Yes 4.02 115-14.01P
No 1
Age 0.88 0.58-1.35
Age at dialysis initiation 112 0.73-1.70
Duration of dialysis 1.06 1.02-111¢
Blood transfusion x Duration of dialysis d 0.98 0.95-1.01

2 Abbreviations: CI, confidence interval; OR, odds ratio.
P<0.05.

Cp<o.01
Interaction effect.

5. Discussion

The present study was conducted to determine the prev-
alence of HEV infection among patients on chronic HD
and to evaluate whether chronic HD is associated with
higher risk of the infection. The study population was
comprised of 274 HD patients and 275 non-HD controls.
The HEV antibody was detected in 78/275 (28.3%) of the HD
patients and in 27/274 (9.9%) of the control group.

HEV is a causative agent of non-A, non-B hepatitis. HEV
is mainly transmitted through the fecal-oral route, but
parenteral and vertical routes have also been described.
Therefore, there may be an increased risk of HEV infec-
tion in HD patients with an amplified risk of exposure to
blood-transmitted agents insofar as a few studies have re-
ported outbreaks of HEV infection in HD patients (12, 13).

The diagnosis of HEV infection is usually made using se-
rological markers in HD patients. However, the infection
can also be detected by finding the genome in serum or
stool via polymerase chain reaction. The IgM antibody is
detected in the initial phase of the infection right before
the peak of alanine aminotransferase (ALT) activity and
gradually decreases within weeks and months after ALT
normalization. For anti-HEV IgG, different studies have
reported a persistence range of 6 months to 14 years.
Since the response of the IgG antibody to HEV weakens
after the acute phase of infection, it seems that this an-
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tibody is mostly useful to detect acute infection. Both
anti-HEV IgM and anti-HEV IgG antibodies are associated
with false-positive and false-negative results. Moreover,
a significant level of the IgG antibody is cleared during
the process of hemodialysis. Therefore, using antibody
markers to detect HEV infection is accompanied by some
shortcomings, especially in HD patients (14).

Data concerning the seroprevalence of HEV infection
among HD patients have presented conflicting results.
The HEV seropositivity rates reported in HD patients for
different countries range as low as 0.9% in France and
2.6% in Italy and as high as 7.3% or more among the adult
population in Spain or in Brazil (14). A case-control study
using serology assays conducted in Saudi Arabia report-
ed a prevalence of 4.8% in 83 chronic HD patients vs. 0.3%
in healthy controls. In that study, the HD patients had a
significantly higher prevalence of HEV infection than did
the control group (15). Psichogiou et al. detected anti-HEV
IgG in 6.4% of the HD patients and 2.2% of the reference
group in their study (16). To the best of our knowledge,
our study represents the highest seroprevalence of HEV
among HD patients to date. Nonetheless, Kikuchi et al.
reported a high seroprevalence of HEV (i.e. 19%) among
their HD patients, which is approximately concordant
with our results (17).
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Although the prevalence of HEV infection was far more
common in our study, the infection was more prevalent
in the HD patients, which chimes in with the results of
the aforementioned studies. In contrast to these results,
Taremi et al. reported a lower prevalence of infection in
HD patients vs. the general population (7.4% vs. 9.6%) (11).

Hosseini-Moghaddam et al. hypothesized that the serop-
revalence of HEV in patient groups, such as HD patients, is
dependent on the prevalence of HEV infection in the gen-
eral population (1). Meanwhile, our other study does not
support this hypothesis even when considering a previous
general population-based study performed in Isfahan (7).

The higher prevalence of anti-HEV IgG antibody in our
study could be due to lower public health, poor health
strategies in HD units, or past local HEV infection in Is-
fahan. Moreover, genetic variations of HEV in different
geographic locations and false-positive results caused by
other infections may constitute other possible explana-
tions for such differences in the results.

The association between anti-HEV positivity and poten-
tial risk factors such as sex, age, blood transfusion his-
tory, hepatitis B or hepatitis C serology, and HD duration
has been evaluated in some studies. Psichogiou et al. re-
ported no significant association between anti-HEV and
underlying renal disease; anti-HCV, anti-hepatitis B core
antibody; blood transfusions; and history of elevated
transaminases, clinical hepatitis, and renal transplanta-
tion. Nevertheless, the authors found a marginal associa-
tion with HD duration in their univariate analysis, which
was not confirmed in their multivariate analysis (16). In
a study performed in Greece, no association was found
between anti-HEV positivity and age or sex, duration of
HD, hepatitis B or C virus infection serology, previously
elevated aminotransferase levels, and transfusion history
(12). In another study performed in Turkey, no significant
association was determined between anti-HEV IgG posi-
tivity and HD duration, blood transfusion history, and
anti-HCV and HBsAg positivity (18).

The association between HEV seropositivity and HD
duration, demonstrated in the present study, is in ac-
cordance with some previous studies (19). Anti-HEV an-
tibody seropositivity increases significantly with age,
from less than 10% among individuals between 6 and 19
years of age to more than 40% among those aged more
than 60 years (20). A study performed in Iran reported
a seroprevalence of 1.2% in children under 10 years old
and 7.3% in subjects aged between 20 and 25 years (21).
However, the results of our study did not reveal a sig-
nificant difference in age between the anti-HEV-positive
and anti-HEV-negative subjects. This could be due to the
narrow range of the study patients’ age.

Although HEV has traditionally been believed to be a self-
limited acute infection that infrequently becomes chron-
ic, more recent articles have reported chronic hepatitis,
and even cirrhosis, caused due to HEV in organ transplan-
tation recipients (22, 23). Furthermore, HEV-related chron-
ic hepatitis has been reported in HIV patients and among

individuals on rituximab treatment for non-Hodgkin lym-
phoma (24-26). On the other hand, HEV usually causes a
self-limited acute infection with a generally low mortality
rate, but there is a likelihood of the occurrence of acute se-
vere liver disease and fulminant hepatitis (10).

In light of the aforementioned evidence, immunosup-
pression could be the cause of HEV chronicity. Also, there
is risk of fulminant hepatitis in HEV infection. Therefore,
the high prevalence of HEV in the immune compromised
HD patients in the current study may be a serious warning.

Our study has some limitations that warrant due atten-
tion. Firstly, the control group was not matched for age
and sex with the cases. Secondly, the presumptive diag-
nosis of HEV infection was based on the antibody assay,
which is not gold standard especially in HD patients.
Thirdly, the study subjects were not tested for anti-HEV
IgM. Accordingly, we cannot arrive at a conclusion con-
cerning exposure time in the seropositive subjects.

In sum, our study revealed a high prevalence of HEV in-
fection among HD patients, which was significantly more
prevalent than that in the general population. Moreover,
the study showed that blood transfusion history and HD
duration could be potential risk factors for HEV infection.
With respect to the high prevalence of infection in Isfa-
han HD units, it seems necessary to adopt appropriate
strategies to find intra-unit factors causing the high prev-
alence of HEV serology markers. Furthermore, it seems
essential that further studies be performed to clarify risk
factors associated with HEV infection in HD patients.
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