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Abstract

Background: Infection with blood-borne viruses including hepatitis C (HCV) and hepatitis G (HGV) viruses is a substantial health
problem. Varying prevalences of these infections in different studies reflect the role of predisposing risk factors in different coun-
tries or even different regions of a country.

Objectives: The objective of the present survey was to assess the prevalences of HCV and HGV virus infections among hemodialysis
(HD) patients in Bandar Abbas, Hormozgan, Iran, 2015.

Methods: A total of 149 subjects with chronic renal failure undergoing HD at Shahid Mohammadi hospital in the Hormozgan
province of southern Iran from January 1, 2015 to March 31, 2015 were evaluated for anti-HCV and antibodies against HGV E2 glyco-
protein by census sampling method. Thereafter, all of the specimens were evaluated for molecular assays using polymerase chain
reaction (PCR) and other techniques. Investigated data were recorded for each participant in a pre-designed data collection sheet.
All statistical analyses were conducted using the Statistical Package for the Social Sciences (SPSS) version 19 for Windows by t-test
and chi-square test (x?).

Results: The mean age of patients was 56.23 £ 12.35 years (minimum age 18, maximum age 85). Both kinds of assays determined that
five (3.36%) patients were HCV positive, whereas no HGV positives were diagnosed. The prevalence of HCV is associated with longer
duration of HD (P value = 0.008), history of blood transfusion (P value = 0.037) and drug addiction (P value = 0.035).

Conclusions: History of drug addiction and/or blood transfusion and longer duration of HD treatment were the main risk factors
determining the prevalence of HCV infection in the Hormozgan province of southern Iran in 2015. However, the values observed
in the present investigation reflect the effective management techniques imposed by healthcare authorities and relevant organiza-
tions in recent years.
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1. Background

Hepatitis C (HCV) and G (HGV) viruses are significant
causes of transmitted infections in hemodialysis (HD) pa-
tients (1). The infections are transmitted mainly by expo-
sure to infected blood or blood products, infected medical
equipment, intravenous drug abuse, HD, and organ trans-
plantation (2). Therefore, the prevalence of HCV and HGV
viruses in HD patients varies significantly across different
geological locations, particularly due to differences in san-
itation standards (3, 4).

Hepatitis C virus (HCV) is the most common cause
of liver disease in dialysis units due to factors such as
asymptomatic infection and lack of an effective vaccine (5).

Chronic infection occurs in 50% - 80% of patients, which fi-
nally leads to hepatocellular carcinoma and cirrhosis (6).
Chronic infection and its complications are facilitated by
external factors, including viral co-infections such as hep-
atitis G virus (7). Although HCV and HGV are structurally
similar and HGV is mostly concomitant with HCV, little
datais available about HGV infection and pathogenesis (8).

HGV is a spherically shaped and enveloped virus mea-
suring 40 - 60 nm in diameter. It has a 10 kb positive-sense
single-stranded RNA genome that belongs to the family Fla-
viviridae. HGV can also develop drug resistance and lead to
fulminant hepatitis (9). Therefore, HCV and HGV coinfec-
tion reduces the response of HCV and serum HGV-RNA to
antiviral and interferon therapies (10).
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The increasing use of HD for end stage renal disease
(ESRD) predisposes patients to blood born viruses, includ-
ing HCV and HGV (11). In recent decades, the healthcare
authorities of various countries have established innova-
tive strategies to reduce the incidence of these infections
among dialysis patients. Therefore, such studies provide a
valuable basis for comparisons among these different poli-
cies (12).

According to previous studies, the prevalence of hep-
atitis virus infections is higher in developing countries
than in developed countries (9, 13-19). Few studies have
been performed in southern Iran, especially in the Hor-
mozgan province, to evaluate the prevalence of HCV and
HGV virus infections among HD patients. In a survey car-
ried out by Hassanshahi et al. (2011) in southeastern Iran,
it was found that 44.7% of thalassemia and 31.5% of HD
patients were infected with HCV. In addition, there was a
significant association between HCV positivity and the fre-
quency of blood transfusion and the duration of HD (20).
Another study conducted by Mousavi et al. (2013) in the
Hormozgan province indicated that the overall prevalence
of HCV in Bandar Abbas, Hormozgan is relatively high, es-
pecially in HD patients. Based on their findings, the main
risk factors for transmission in this geographical region
were intravenous drug abuse, blood transfusion, and sex-
ual contact (21). Additional data in regard to HCV trans-
mission risk behaviors have been provided by Makiani et
al. (2014). They revealed that having tattoos, undergo-
ing phlebotomy, prison history, and unsafe sexual contact
were more common among 15 - 45-year-old individuals in
Bandar Abbas, Hormozgan (22).

2. Objectives

Despite the fact that there have been several studies
on the prevalence of hepatitis viruses in HD patients in
the Iranian population, most of these studies have been re-
stricted to specific geographic locations or provinces, and
there is a lack of reports from southern Iran, especially
in the Hormozgan province. Thus, in order to obtain in-
formation about developmental trends and outcomes and
patients, initiate effective future planning, and ultimately
reduce disease prevalence and recirculation, the present
study was conducted to determine the prevalence of hep-
atitisviruses Cand Gamong HD patients in the Hormozgan
province of southern Iran.

3. Methods

3.1. Participants

This single center, cross-sectional study was carried
out in the HD center of Shahid Mohammadi hospital in

the Hormozgan province of southern Iran in 2015. A to-
tal of 149 patients under HD treatment were recruited to
the study by census sampling method from January 1, 2015
to March 31, 2015. Enrolled patients provided written in-
formed consent, and those who did not consent to partic-
ipate were ruled out. The eligibility criteria were consent
of subjects and referral to the HD center of Shahid Moham-
madi Hospital during the aforementioned period of time.

Demographic characteristics and history of related
risk factors including age, sex, history of addiction, dura-
tion of HD, history of use of shared HD devices, and blood
transfusion were recorded for each participant in a pre-
designed data collection sheet. All serum samples were
initially tested for anti-HCV and anti-HGV antibodies by
specific enzyme linked immunoassay (ELISA) kits (Diapro,
Italy), over a period of two months. Thereafter, real-time
polymerase chain reaction (RT-PCR) testing was performed
on sera obtained from the samples. All procedures were
conducted in a single HD center by a limited number of
expert technicians to avoid any research bias in laboratory
tests and data collection.

3.2. HGV and HCV Serological Assays

Blood samples were obtained from the subjects and
sent for anti-HGV E2 and anti-HCV antibody tests. Anti-
bodies against HGV E2 glycoprotein were detected in the
serum samples by third generation ELISA using a commer-
cially available kit (DIAPRO, Italy) according to the manu-
facturer’s instructions. In addition, all sera were screened
using anti-HCV antibody assays with commercial ELISA mi-
croplate kits (DIAPRO, Italy) according to the manufac-
turer’s instructions.

3.3. HGV and HCV PCR Protocol

The HCV and HGV genomes were detected from serum
samples by RNX plus an extraction procedure, as previ-
ously described (Kao et al., 1997). Thereafter, cDNA was
sensitized from the genomes by the following protocol:
first, 3 pL of extracted RNA was treated with random
hexamer and Moloney murine leukemia virus reverse
transcriptase (M-MuLV-RT) and then incubated for 60
minutes at 25°C and for 10 minutes at 72°C. The PCR mas-
ter mix contained 1.5 mmol of MgCl,, 2.5 U of Taqg DNA
polymerase, 2 ;1L of cDNA, 2.5 pL of 10X PCR buffer, and 0.1
pmol/uL of primers. According to the highly conserved
domains of the 5’ non-coding regions of the HGV genome,
the nucleotide sequences were as follows: sense, 150 - 169
nt, 5’-CACTATAGGTGGGTCTTAAG-3’ and antisense, 352 - 333
nt, 5’-GCCTATTGGTCAAGAGAGAC-3’ for the first round and
sense, 207-226 nt, 5- GCGCACGGTCCACAGGTGTT-3’ and
antisense, 326 - 307 nt, 5-GGGCGACGTGGACCGTACGT-3’
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for the second round of amplification. On the other side,
primers for the detection of HCV were sense, -319 to -297
nt, 5-TTGGCGGCCGCACTCCACCATRRATCACTCCCC -3’ and
antisense, -1 to -21 nt, 5- GTGCACGGTCTACGAGACCT-
3’ for first round and sense, -315 to -289 nt, 5-
GGGGCGGCCGCCACCATRRATCACTCCCCTGTGAGG -
3’ and antisense, -66 to -47 5- CACTCTCGAGCACCC-
TATCAGGCAGTACC -3’. PCR amplification was conducted
for 30 cycles with a first round at 94°C for 30 seconds,
a second round at 55°C for 90 seconds, a third round at
72°C for 90 seconds, and finalized with an extension at
72°C for 90 seconds and 35 cycles with the same thermo-
cycling conditions as those used in the second round of
PCR. Amplified products were separated with agarose gel
(2%) electrophoresis and visualized by ethidium bromide
staining under a UV-detector system.

3.4. Statistical Analysis

Statistical analysis was conducted using SPSS version
19 (SPSS Inc., Chicago, IL, USA). A chi-square test was used
to compare the categorical variables, and a Student’s t-test
was used to compare continuous variables between the
two groups. A confidence interval was described for report-
ing prevalence values among the study population. A two
sided av= 0.05 was considered statistically significant.

4. Results

4.1. Demographic Characteristics

A total of 188 HD patients were eligible to participate
in the present survey, and 149 cases were recruited, con-
firmed, and analyzed in accordance with the eligibility cri-
teria. No participants were excluded from the study dur-
ing the investigation period. The mean age of subjects
was 56.23 £ 12.35 years (minimum age 18, maximum age
85). Ninety-two (61.74%) of the patients were male and 57
(38.26%) were female. Complete demographic characteris-
tics of the investigated patients are shown in Table 1.

4.2. Clinical Assay Findings

Serological tests determined that five (3.36%) patients
were HCV positive (3.36; 95% CI,1.44-7.62), whereas no HGV
positive patients were identified. In addition, the preva-
lences of elevated serum aminotransferase levels includ-
ing alanine aminotransferase (ALT) and aspartate amino-
transferase (AST) were 11.41% (17 subjects) and 3.39% (five
subjects), respectively. (The normal ranges of values for
AST and ALT are about 5 - 40 units per liter and 7 - 56 units
per liter of serum, respectively). More details regarding
the measurements of serum aminotransferase levels can
be found in Table 2.
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All serum samples were evaluated using PCR analy-
sis and electrophoresis to detect positive specimens. As
shown in Figure1, only a173-bp fragment was found by elec-
trophoresis in five serum samples. Thus, the molecular as-
says confirmed that the prevalence rate of HCV infection
was 3.39% in this HD population, whereas no HGV-positive
cases were identified in our investigation.

Figure 1. HCV PCR Products on Agarose Gel (2%) Electrophoresis Visualized by Ethid-
ium Bromide Staining Under a UV-Detector System

173 bp

M, marker 100 bp; A, positive control; B, negative control; C-G, replicated regions in
serum samples.

4.3. Social Characteristics and Prevalence of HCV in the Study
Population

In accordance with Table 1, there were statistically sig-
nificant differences between the groups with respect to
drugaddiction (Pvalue=0.035), blood transfusion (P value
=0.037), and duration of HD (P value = 0.008). The afore-
mentioned variables were considerably higher in HCV pos-
itive patients than in HCV-negative cases. However, there
were no statistically significant differences between the
groups in terms of other variables, including age, gender,
serum aminotransferase levels, and shared HD devices (P
value > 0.05).

5. Discussion

The present survey represents the first local report on
the prevalence of HCV infection in the Iranian HD popu-
lation of the Hormozgan Province in southern Iran. In
the present study, an HCV infection prevalence of 3.36%
in HD patients was observed. This value was almost 13
times lower than that found in Hosseini-Moghaddam et
al.’s multicenter study in Tehran, Iran in 2006 (23). Taziki
and Espahbodi also assessed the prevalence of HCV infec-
tion in HD patients in 1,006 individuals in the province of
Mazandaran, northern Iran from January, 2001 to Decem-
ber, 2006. They discovered that the prevalence of anti-HCV
antibodies was 18% in 2001, whereas by December, 2006,
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Table 1. Demographic Characteristics and Statistical Analysis of Study Variables®

Variables HCV Positive HCV Negative Total PValue
Age", Mean =+ SD 53.80 £ 11.26 54.07 = 12.72 - > 0.05
Duration of hemodialysis‘, Mean + SD 13.15 £ 9.62 11.28 £ 11.81 - < 0.008¢
Gender > 0.05
Male 4(2.69) 88(59.06) 92 (61.74)
Female 1(0.67) 56(37.58) 57(38.26)
Alanine aminotransferase > 0.05
Abnormal 1(0.67) 16 (10.74) 17 (11.41)
Normal 4(2.69) 128 (85.9) 132(88.59)
Aspartate aminotransferase > 0.05
Abnormal 1(0.67) 4(2.69) 5(3.36)
Normal 4(2.69) 140 (93.95) 144 (96.64)
Shared hemodialysis devices > 0.05
Yes 4(2.61) 127(85.31) 131(87.92)
No 1(0.67) 17 (11.41) 18 (12.08)
Addiction < 0.035¢
Yes 2(134) 8(5.37) 10 (6.71)
No 3(2.01) 136 (91.28) 139 (93.29)
Blood transfusion < 0.037¢
Yes 5(336) 124 (83.22) 129 (86.58)
No 0(0) 20 (13.42) 20 (13.42)

Abbreviation: HCV, Hepatitis C virus.

*Values are expressed as No. (%) unless otherwise indicated.
PUnits of measurement: year.

“Units of measurement: month.

it had decreased to 12% (24). Another study in the Guilan
province (2011) in northern Iran also indicated found an
HCV infection prevalence of 11.9% among HD patients (25).
In addition, the results of another study (2012) in the Ker-
man Province of southeastern Iran demonstrated an HCV
prevalence of 7% in HD patients (26). Therefore, the preva-
lences of HCVin HD populations are significantly higher in
northern areas and in older studies. The probable reasons
for these differences are the higher frequency of transmis-
sion risk factors for HCV in northern regions and the bet-
ter management and sufficiency of screening methods in
recent years, respectively (27).

In addition, the ELISA test was assumed as the refer-
ence standard for HCV infection in older studies, which
may underestimate HCV prevalence in HD populations,
mainly due to its inaccuracy, at least in the early stages
of infection (28, 29). However, in accordance with the
present study, molecular-based tests (sensitive diagnostic
assays thatidentify HCV genomes, including transcription-

mediated amplification and PCR), used in later studies may
have reduced these underestimations (30).

Similar investigations in Sudan, British Columbia,
France, and Jordan have found HCV infection prevalence
rates of 23.7%, 5.4%, 7.7%, and 28%, respectively (18, 31-33).
Therefore, the prevalence of HCV infection is higher in
developing countries than in developed countries. The
literature suggests that these differences are mainly due
to lower levels of knowledge and poor management and
screening strategies in developing countries (34).

Another aim of the present study was to determine the
main risk factors for HCV and HGV transmission in this re-
gion of southern Iran. In agreement with previous studies,
three variables were markedly associated with the preva-
lence of HCV infection in the present study: drug addic-
tion, positive history of blood transfusion, and longer time
under HD treatment (35, 36).

The correlation between drug addiction and HCV infec-
tion is not surprising given that drug addiction facilitates
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Table 2. Serum Aminotransferase Levels in the Study Population

Variables No. (%) PValue
AST > 0.05
Female
Normal 54(36.24)
Abnormal 3(2.01)
Male
Normal 90 (60.41)
Abnormal 2(1.34)
ALT > 0.05
Female
Normal 52(34.9)
Abnormal 5(3.36)
Male
Normal 80(53.69)
Abnormal 12(8.05)

Abbreviations: AST, Aspartate aminotransferase; ALT, Alanine aminotrans-
ferase.

infection by impacting several mechanisms of transmis-
sion, such as sharing contaminated needles and syringes,
imprisonment and poor hygiene (37, 38). However, the as-
sociation between HCV infection and longer duration of
HDisless clear. In fact, the longer an individual underwent
HD, the higher their risk of HCV infection. The relationship
between HCV infection and the length of time on HD rein-
forces the probability of nosocomial transmission in the
investigated center (39). In this regard, some studies have
provided evidence of nosocomial transmission in HD cen-
ters using sequence analysis of HCV isolates (40).

Previous studies conducted at Shahid Mohammadi
hospital regarding the association between the prevalence
of HIV and other hepatitis viruses in the HD center and
history of blood transfusion have described a low rates of
infection and no statistically significant relationship be-
tween HD and blood transfusion and infection rates (11, 41).
Unfortunately, a significant association between positive
history of blood transfusion in HD patients and viral infec-
tion suggests that the screening methods used for HCV de-
tection in the transfusion centers of this region are insuffi-
cientin comparison to the screening methods used for HIV
and other hepatitis infections. Indeed, these results indi-
cate the vital role of efficient screening for anti-HCV anti-
bodies in blood donors (42).

The findings of this survey should be used with cau-
tion due to the study objectives, limitations, multiplicity
of analyses, and results from similar studies. The main lim-
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itation of this study was occult HCV infection (OCI), which
is defined as the presence of HCV-RNA in hepatocytes and
the absence of HCV-RNA in the serum according to routine
tests. Indeed, the gold standard method for OCI diagno-
sis is a liver biopsy to obtain hepatocyte specimens, which
is an invasive technique. Several previous studies have re-
vealed that considering OCI in high-risk groups (such as
HD patients) may be necessary (43, 44).

There were also other limitations in our investigation.
Many risk factors were not considered in the present study,
such as the socioeconomic status of patients, history of
treatment in multiple dialysis centers, and imprisonment.
In addition, this is a single-center study with a small study
population. Finally, despite the preventive strategies men-
tioned in the methods section, sources of potential biases
or imprecision could adversely affect the findings of this
study. Therefore, it is suggested that the aforementioned
factors be considered in future investigations.

Finally, we can conclude that the prevalence of HCV
among HD patients in the Hormozgan province is rela-
tively low, which probably reflects the effective manage-
ment strategies imposed by healthcare authorities. In
addition, drug addiction, positive history of blood trans-
fusion, and longer duration of HD treatment are associ-
ated with the HCV infection prevalence in the Hormozgan
province in 2015.
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