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its risk factors among chronic hemodialysis patients who were admitted to Amol dialysis center.
Methods:
This retrospective study was conducted by using available data and census method on all chronic

hemodialysis patients in Amol dialysis center, Amol city, during 2012-2016. Patient’s information
compliance with ethical aspects was extracted from their medical records including age, gender,
duration of dialysis, the frequency of dialysis per week, history of blood transfusion, history of renal
transplant, and anti-HCV antibody titer. Data were analyzed using MS Excel 2016 and SPSS 16
software.

Results:

Of all the 162 patients, 86 (53%) cases were females, and 76 (47%) were males with a mean age of
60.6+ 14.1 years. Positive anti-HCV was observed in 4 (2.4%) of them. Although a significant
relationship was observed between the duration of hemodialysis and HCV infection (P = 0.001), we
did not observe any correlation between gender, age, the number of dialysis per week, history of
blood transfusion, and renal transplantation with the development of HCV infection.

Conclusion:

Our findings indicate a significant reduction in the prevalence of HCV among hemodialysis patients
in Amol center compared to previous years, which seems to be one of the main reasons for this
decrease in the use of erythropoietin instead of blood transfusion. The major risk factor for
developing an infection in this center is related to the duration of hemodialysis.
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Introduction

One of the most important global concern in hemodialysis patients is the Hepatitis C Virus (HCV) infection (1). Patients
undergoing chronic hemodialysis are at risk for the infection with hepatitis B virus (HBV) and HCV (2, 3), but there is no
available vaccine for HCV in contrast with HBV (4). HCV is the most common viral infection among hemodialysis patients
which is the cause of chronic liver diseases, and it is usually transmitted through blood transfusion, organ transplantation, and
dialysis ward contamination (5, 6).

Previous studies show that the prevalence of HCV in hemodialysis patients in different parts of the world was reported to be
in a wide range of 3% to 76% (7-9). Patients with HCV infection often do not have many clinical manifestations for diagnosis
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(10). The highest rate of morbidity and mortality is related to HCV infected patients with end-stage renal disease (ESRD)
especially after renal transplantation (1).
According to the available reports, it seems that some factors such as duration of hemodialysis, blood transfusion history, and
the frequency of blood transfusion can be associated with viral infections (11, 12).
In most studies, it can be seen that Enzyme-Linked Immunosorbent Assay (ELISA) test is used to identify HCV antibodies
(13-15). However, it has been reported that HCV infection may occur without detection of antibodies (16-20) and may require
polymerase chain reaction (PCR) technique which has been used as a confirmatory test for serological tests in recent years
(21, 22).
With regard to the fact that no study has been found on this topic in this dialysis center during recent years, we designed a
study on hemodialysis patient with the aim of determining HCV prevalence and it's risk factors that are responsible for this
infection among patients who were admitted to Amol dialysis center for hemodialysis.
Methods:
Study design
This retrospective survey was conducted on the available data in Amol dialysis center located in Imam Reza Hospital of Amol
city, Mazandaran, Iran. Data were collected during five years from 2012 to 2016.
Data collection
One of our team members completed the checklists for all available records of hemodialysis patients in the dialysis ward. The
checklist included age, gender, duration of dialysis, the frequency of dialysis per week, history of blood transfusion, history of
renal transplant, and anti-HCV antibody titer. All data were obtained from computerized records and manual archives of the
hospital.
Materials and Devices
The Stat Fax-2100 and the HCV-branded ABON kit were used to detect HCV by enzyme-linked immunosorbent assay
(ELISA) technique.
Data analysis
First, Microsoft Excel 2016 was used to categorize the extracted data, and for some descriptive statistical calculations,
Statistical Package for the Social Sciences 16.0 (SPSS Inc., Chicago, IL, USA) has also been used. Data were analyzed by
Mann-Whitney, Fisher's exact test and t-test. Microsoft Excel and Word softwares used to design charts and tables.
Ethical considerations
The ethical review committee of Mazandaran University of Medical Sciences approved this study. All information in the
dialysis ward archive was used confidentially and exclusively for the aims of this survey to comply with ethical standards.
After final review, all records were delivered to the dialysis center without any changes.
Results:
Out of 162 samples, 86 (53%) were females, and 76 (47%) were males with a mean age of 60.6 = 14.1 years. The mean
duration of dialysis in these patients was 2.9 + 2.7 years. The average number of dialysis was 3 (2.8 + 0.4) times a week. Of
all patients, 86 (53%) had a history of blood transfusion, and only 3 (1.8%) of them had a history of renal transplantation.
Infection with HCV was seen in only 4 (2.4%) patients. All characteristics are presented in Table 1.

Table 1. Characteristics of patients with hemodialysis (N=162)

Gender (%) Male 76(47)
Female 86(53)
Min 23
Age (year) Max 96
Mean 60.6 +14.1
. S Min 0.5
Duration of hemodialysis (year) Max 15
Mean 29%27
L Min 2
The number of dialysis per week Max 3
Mean 28+04
History of blood transfusion (%) Yes 86 (53)
No 76 (47)
History of renal transplantation (%) Yes 3(1.8)
No 159 (98.2)

HCYV Positive (%)

Yes 4(2.4)
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According to the Mann-Whitney test results which are presented in Table 2, there was a significant difference between the
mean age of patients with chronic hemodialysis in both hepatitis and non-hepatitis groups (P = 0.25). There was no significant
difference between the mean number of dialysis per week in these two groups (P = 0.32). There was a significant difference
between the mean duration of dialysis in patients with chronic hemodialysis in both HCV positive and negative groups. Also,
patients infected with HCV had a longer duration of dialysis (P = 0.001).

Table 2. Determination of HCV infection in chronic hemodialysis patients according to age, Duration of hemodialysis, and the
number of dialysis per week by Mann—-Whitney test

Number Average rating Amount P-Value
Age

HCV positive 4 54.6

HCV negative 158 82.2 208.5 0.25
Total 162 -

Duration of hemodialysis

HCV positive 4 155.4

HCV negative 158 79.6 20.5 0.001
Total 162 -

The number of dialysis per week

HCV positive 4 97.5

HCV negative 158 81.1 252.0 0.32
Total 162 -

In Table 3, results of Fisher’s exact test and t-test showed that there was no significant relationship between HCV infection
with gender, history of transfusion, and renal transplantation.

Table 3. Determination of HCV infection in chronic hemodialysis patients according to gender, history of blood transfusion
and renal transplantation by Fisher's exact test

Number HCV P-Value
Positive
Gender
Male 73 3
Female 85 1 0.34
Total 162 4
History of blood transfusion
Yes 86 3
No 76 1 0.62
Total 162 4
History of renal transplantation
Yes 3 -
No 159 4 1.00
Total 162 4

Discussion

The present study aimed to determine the prevalence of HCV infection and its risk factors among chronic hemodialysis
patients, who were attended to Amol dialysis center. Our results showed HCV prevalence dropped from 13% to 2.4% compared
with the previous survey which was done by Taziki and Espahbodi from 2001 to 2006 in Mazandaran province (23).

The most important cause of infection reduction in this center is the use of erythropoietin instead of blood transfusion, which
has been confirmed by other studies that erythropoietin-therapy reduces the risk of developing a viral infection in anemia due
to renal failure (24, 25). Besides, this decrease reflects the improvement in the level of health and quality of the facilities in
this dialysis center and in increasing the awareness of the personnel in dealing with this infection.

Regarding the reduction in the prevalence of HCV in this dialysis center, compared with the studies conducted on this issue,
the rate of infection in this center was very low (24, 26-28), but compared with the rate of infection among Iranian blood
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donors reported by Alavian et al. in 2002, it is still slightly high. This suggests that HCV infection is a major health-care
problem in dialysis centers across Iran (26).

In this study, there was no significant relationship between age, gender, number of dialysis per week, history of blood
transfusion, and history of renal transplantation with HCV (Table 2,3), while in some other studies, renal transplantation with
a 1.8-8% of HCV prevalence was considered as one of the risk factors for the infection in hemodialysis patients (29-32). Most
recipients of the renal transplant have been infected before transplantation, while during dialysis (29).

Also, in some other studies, it is reported that blood transfusion is one of the most important risk factors for HCV in
hemodialysis patients (6, 33-35).

Duration of dialysis was the only factor that was found in this study in relation to HCV infection (P = 0.001). Our result was
in the same line with the study conducted by Jasuja et al. (36) in 2009. Moreover, some review articles confirm that the duration
of dialysis is correlated with HCV infection (37, 38).

Regarding the fact that the number of dialysis per week leads to patient survival, and actually increases the duration of dialysis
over a lifetime (26), in this study, the number of dialysis per week did not correlate with HCV infection (P = 0.32).

The remarkable point of this study was the design of a study that was not carried out at this period and there was no accurate
data on the prevalence of HCV among hemodialysis patients in this dialysis center.

Regarding the limitations of this study, we can mention the small sample size and abnormal distribution of data that can be
responsible for the non-significant relationship between variables.

Conclusion:

We found that the prevalence of HCV among hemodialysis patients in Amol dialysis center has been significantly reduced
compared to previous years, as well as the duration of dialysis was identified as the most important risk factor for developing
an infection in this center. Considering the findings of this study and other studies, several strategies such as screening for
HCV detection with high sensitivity methods, early renal transplantation to prevent long-term dialysis, using erythropoietin
instead of blood transfusion, updating the equipment of dialysis centers as well as training personnel at these centers can
significantly reduce the risk of HCV infection in these patients. Due to the sample size that cannot be generalized to the entire
community, it is recommended to perform a comprehensive nationwide study to find more risk factors affecting the issue for
prevention of development of HCV in these patients.
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