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Abstract

Aim: This study aimed to investigate the prevalence of the hepatitis B virus and hepatitis C virus in patients undergoing hemodialysis
in Karabuk city.

Material and Methods: For patients presented to the Karabuk University Training and Research Hospital for hemodialysis between
January 2016 and December 2018, HBsAg, anti-HBs, and anti-HCV assays were conducted using the chemiluminescence method
and HBV DNA, HCV RNA and HCV genotyping tests were conducted using real-time polymerase chain reaction. The data was
retrospectively evaluated.

Results: Of 345 patients undergoing hemodialysis, 211 (61.2%) were male and 134 (38.8%) were female. The mean age
of the patients was 62 (15-96) years. Moreover, 0.9% (n = 3) of patients were HBsAg positive and 4.3% (n = 15) were
anti-HCV positive. Three patients with HBsAg positivity were also HBV DNA positive. Of the 15 patients who were anti-
HCV positive, 12 were also HCV RNA positive. Of these, eight patients had the HCV genotype 1b and four patients had
the genotype 4. Anti-HBs seropositivity was detected in 65.8% of patients. The highest Anti-HBs seropositivity rate was
observed in patients aged <40 years (76%) and the difference between age groups was statistically significant (p = 0.002).
Conclusion: In our study, the prevalence of HBsAg seropositivity in patients undergoing hemodialysis (0.9%) was lower than that
reported by the Turkish Society of Nephrology (2.65%). This difference may arise from the high anti-HBs seropositivity rate. Conversely,
the prevalence of anti-HCV seropositivity (4.3%) was similar to the mean prevalence in Turkey (4.2%). Infection prevention measures
against viral hepatitis should be strictly implemented, especially in hemodialysis units.
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INTRODUCTION

Currently, viral hepatitis is a global public health concern.
Annually, it accounts for 1.4 million deaths worldwide,

hepatitis B (5-8). Conversely, a significant reduction in
the incidence of HCV infections has not been achieved
as an HCV vaccine has not been developed yet. The
prevalence of HCV among patients undergoing HD is <5%

of which 90% are caused by the hepatitis B virus
(HBV) and hepatitis C virus (HCV) (1,2). Viral hepatitis
increases mortality and morbidity in patients undergoing
hemodialysis (HD) owing to cellular immunodeficiency
induced by uremia, frequent blood transfusions, and
long-term exposure to infectious agents through the
extracorporeal circulation (3,4). The incidence of HBV
infection among patients undergoing HD has gradually
decreased with the introduction of hepatitis B vaccines in
the 1980s and after healthcare service providers started
to use separate hemodialysis devices for patients with

in high-income countries and 4%-60% globally (9,10).

This cross-sectional study aimed to investigate HBV DNA,
HCV RNA, and HCV genotypes as well as HBsAg, anti-HBs,
and anti-HCV seropositivity in patients undergoing HD at
the Karabuk University Training and Research Hospital.

MATERIAL and METHODS

HBsAg, anti-HBs, anti-HCV, HCV RNA, HBV DNA, and
HCV genotyping results of 345 patients undergoing HD
who presented to the Karabuk University Training and
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Research Hospital between January 2016 and December
2018 were included in this cross-sectional study.
Duplicate results were excluded from the study. First, the
serologic parameters were evaluated for each patient.
Patients were then divided into three groups based on age:
<40 years, 41-65 years, and >65 years. As the study was
retrospectively designed, test results were obtained from
the database of the microbiology laboratory. Ethic approval
for the study was obtained from the Non-Interventional
Research Ethics Board of the Karabuk University (decision
dated 04/02/2019 and numbered 2/29).

HBsAg, anti-HBs, and anti-HCV tests were conducted
on serum samples sent to the microbiology laboratory
using the ARCHITECT i2000 SR (Abbott Diagnostics, USA)
device using the chemiluminescence method. The HCV
RNA test was performed on anti-HCV positive samples.
HBV DNA was assayed in HBsAg positive samples. First,
nucleic acid isolation was performed for HBV DNA and
HCV RNA using the Magnesia 16 (Anatolia Geneworks,
Turkey) device. Then, the quantitative HBV DNA and HCV

RNA tests were conducted using the Montania 4896
(Anatolia Geneworks, Turkey) device using real-time
polymerase chain reaction (RT-PCR) in accordance with
the manufacturer's instructions. The HCV genotyping
test was conducted using the Montania 4896 device by
RT-PCR using the Bosphore HCV genotyping (Anatolia
Geneworks, Turkey) kit that can detect four major and
most predominant HCV genotypes (1, 1a, 1b, 2, 3, 4) of
HCV in patients with HCV RNA positivity.

Statistical analysis

The Statistical Package for the Social Sciences, version
25.0, (Armonk, NY, USA) software was used for data
analysis. The Kolmogorov—Smirnov test was used to
determine whether the data was normally distributed.
Descriptive statistics were expressed as numbers,
percentages, and median values (minimum, maximum).
The Pearson's Chi-square test was used for analyzing
groups, and p<0.05 was considered statistically
significant.

Table 1. Distribution of HBsAg, anti-HBs and anti-HCV seropositivity according to age and gender in patients undergoing hemodialysis

HBsAg anti-HBs anti-HCV
Positive Negative Positive Negative Positive Negative
n (%) n (%) n (%) n (%) n (%) n (%)

Gender
Female 1(0.7) 133 (99.3) 92 (69) 42 (31) 2(0.2) 132 (98.8)
Male 2(0.9) 209 (99.1) 135 (64) 76 (36) 13 (6.1) 198 (93.9)
Age groups
<40 years = 29 (100) 22 (76) 7(24) - 29 (100)
41-65 years 1(0.6) 158 (99.4) 117 (74) 42 (26) 10(6.2) 149(93.8)
>65 years 2(1) 155 (99) 88 (56) 67 (44) 5(3) 152 (97)
Total 3(0.9) 342 (99.1) 227 (65.8) 118 (34.2) 15 (4.3) 330 (95.7)

Table 2. Age and gender information and HCV molecular test results of anti-HCV positive patients

Patient ID Gender Age anti-HCV (S/C0) HCV RNA (1U/ml) HCV genotype
14 M* 66 15.6 3890 1b
16 M 55 12.46 Negative -
17 M 55 13 332500 1b
46 M 55 14.7 422300 4
90 F* 53 15.9 1.102.000 1b
98 F 83 8.85 Negative -
124 M 49 15.6 3350 1b
133 M 61 15.43 790300 4
140 M 64 9.21 422300 4
148 M 76 13.85 542700 1b
172 M 53 12.73 995900 4
206 M 74 12.91 Negative -
258 M 60 10.7 1334 1b
261 M 58 14.11 4119000 1b
271 M 73 17.3 960600 1b

: Male *+ :Female
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RESULTS

Of 345 patients with HD, 211 (61.2%) were male
and 134 (38.8%) were female. The mean age of the
patients was 62 (15-96) years. Moreover, 65.8% of
patients (n = 227) had anti-HBs seropositivity, which
had a similar prevalence in males and females.

Seropositivity rate was 76% for patients aged <40 years
and 56% for those aged >65 years; this difference was
statistically significant (p = 0.002). HBsAg positivity and
anti-HCV seropositivity rates were 0.9% (n = 3) and 4.3%
(n = 15), respectively. Of 15 patients who were anti-HCV-
positive, 13 were male and two were female (Table 1).

Three of these patients were HCV RNA-negative. Of the
12 patients who were HCV RNA-positive, eight had the
genotype 1b and four had the genotype 4 (Table 2). Three
HBsAg positive samples were also HBV DNA positive. None
of the patients had both HBsAg and anti-HCV seropositive.

DISCUSSION

Viral hepatitis B remains an important health concern both
in Turkey and worldwide. According to the 2017 data by
the World Health Organization, there were approximately
257 million HBV carriers worldwide, of which 887,000
patients will die because of cirrhosis or hepatocellular
carcinoma (11). Turkey is among the moderately endemic
countries with a hepatitis B seropositivity rate of 2%—7%
(12,13). In this study, we found that HBsAg seropositivity
rate was 0.95% among patients undergoing HD and living
in Karabuk. The Turkish Society of Nephrology reported
that the prevalence of HBsAg seropositivity in patients
undergoing HD in Turkey was 6.8% in 2015, 3.3% in 2016,
and 2.9% in 2017 (14). Moreover, a study by Karlidag
et al. (15) and Kizilates et al. (16) determined that the
prevalence of HBsAg positivity in patients undergoing
HD was 5.8% and 2.4%, respectively. Such low prevalence
of HBsAg in Turkey can be attributed to the high anti-
HBs seropositivity rate. In the present study, anti-HBs
seropositivity rate was 65.8% for all groups; moreover,
the highest anti-HBs seropositivity rate was observed
in patients aged <40 years (76%) and the lowest rate in
patients aged >65 years (56%) (p = 0.02). This may be
associated with the widespread use of HBV vaccines and
a lack of sufficient immune response to HBV vaccination
in patients aged >65 years who have chronic kidney failure
and who have been undergoing HD for a long time (9). In
the literature, the prevalence of anti-HBs seropositivity
among patients undergoing HD was found to be 56.1% by
Guimaraes et al. (17) and an even higher rate of 88.7% by
Savci et al. (18).

The risk of HCV infection is higher in patients undergoing
HD owing to frequent blood transfusions and dialysis.
There are currently more than 71 million patients with
HCV infection worldwide and 399,000 patients die each
year due to HCV-related cirrhosis or liver cancer (19).
However, a vaccine that is effective against HCV has not

yet been developed owing to the high genetic variability
of HCV. Therefore, the prevention of HCV infections is of
paramount importance (20). According to the results of
a research conducted by the Turkish Association for the
Study of the Liver, anti-HCV seropositivity rate was 0.95%
in Turkey (21). Moreover, HCV carriers undergoing HD were
associated with a 1.57 fold increased risk of death (22). In
the present study, 4.3% of patients undergoing HD had anti-
HCV positivity and 3.4% of those had HCV RNA positivity.
According to the 2017 report of the Turkish Society of
Nephrology, 4.2% and 2.9% of patients undergoing HD
in Turkey had anti-HCV and HCV RNA seropositivity,
respectively (14). Similarly, Temiz et al. found that anti-
HCV positivity rate was 4.1% in patients undergoing HD (7).
Conversely, Karlidag et al. found a low anti-HCV positivity
rate of 1.2% among patients undergoing HD. They linked
this to the effective implementation of infection control
measures as well as a small number of blood transfusions
due to the administration of erythropoietin in these
patients (15).

In addition to the HCV RNA assay, identifying the HCV
genotype in patients with anti-HCV positivity is essential
to determine the treatment protocol and duration. HCV
genotypes 1, 4, 5, and 6 are more resistant to therapy
and require a long treatment duration (10). In this study,
of 12 patients with HCV RNA positivity, eight had the
genotype 1b and four had the genotype 4. Genotype 1b
is particularly more common in America, Europe, Turkey,
and Russia (23,24), whereas genotype 4 is more common
in North Africa and in Middle Eastern countries (25).
Although genotype 1b is more common in Turkey, the
prevalence of other genotypes, particularly genotypes 3
and 4, has also started to increase in recent years (26).
We believe that this is influenced by the recent intense
migration movements observed in Turkey. Reportedly, the
prevalence of genotype 4 was higher especially among
Syrian refugees (25). Our study also showed the presence
of genotype 4 in four patients in addition to genotype 1
in the patients and all of them were Turkish citizens.
Considering the relationship between HCV genotypes and
age, it was reported that patients with genotype 1b or 2
were older than those with genotypes 1a, 3 and 4 (27).
In our study, all patients who had the genotype 4 and 1b
aged <65 and >65 years, respectively.

This is the first study investigating the prevalence of HBYV,
HCV, and anti-HBs among patients undergoing HD and
living in Karabuk. Results revealed that 0.9% of patients
had HBsAg positivity and 4.3% of patients had anti-HCV
seropositivity. The most commonly detected genotype
in patients with HCV RNA positivity was genotype 1b,
followed by genotype 4. In addition, anti-HBs positivity
rate was 65.8%.

The HBsAg positivity is used to diagnose of Hepatitis B
infection but only anti-HBc IgG can be positive which is
usually indicative of past HBV infection in 10—-20% of
patients (28). In our hospital, anti-HBc IgG test is not

3009



Ann Med Res 2019;26(12):3007-11

routinely requested by clinicians. Therefore isolated anti-
HBc IgG positivity and vaccination status of patients could
not be determined. This is the limitation of our study.

CONCLUSION

In conclusion, the strict implementation of the necessary
infection control measures is required to protect patients
undergoing HD, who have a considerable risk of blood-
borne infections from viral hepatitis. Blood transfusions
and invasive procedures should be limited in these
patients. Moreover, both patients and medical staff should
be provided with periodic trainings to increase awareness
regarding blood-borne infections.
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