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ABSTRACT ÖZ

Objectives: This study aimed to determine the rates of hepatitis B 
surface antigen (HBsAg), anti-HBs, anti-hepatitis C virus (HCV) and 
human immunodeficiency virus (HIV) seropositivity in hemodialysis 
patients in Elazığ province. 
Materials and Methods: All patients receiving hemodialysis in Elazığ 
province were included in the study. Patients with HBsAg, anti-HBs, 
anti-HCV and HIV seropositivity were retrospectively evaluated using 
data between January 1, 2017 and December 12, 2017. Serological 
HBsAg, anti-HBs, anti-HCV and HIV values were tested. Patients’ 
data regarding age, sex and dialysis duration were recorded. 
Results: A total of 434 patients were included in the study. A 
hundred and sixty seven patients (38.5%) were female, and 267 
(61.5%) were male. The mean age of the patients was 59.04 (range: 
12-87) years. HBsAg, anti-HBs and anti-HCV positivity was detected 
in a total of 25 (5.8%) 341 (78.6%) and of 5 (1.2%) patients, 
respectively. HIV positivity was not found in any of the patients. 
When the relationship of seropositivity with dialysis durations and 
age groups was evaluated, no statistically significant difference was 
detected between the subgroups for HBsAg, anti-HBs and anti-HCV 
positivity rates. 
Conclusion: The low rate detected for anti-HCV positivity in this 
study was related with the low prevalence of HCV in our province, 
decrease in the need for transfusion as a result of erythropoietin use, 
and strict and monitored application of infection control measures. 
Keywords: Hemodialysis, hepatitis B, hepatitis C, human 
immunodeficiency virus, seroprevalence

Amaç: Bu çalışmanın amacı, Elazığ ilindeki hemodiyaliz hastalarında 
hepatit B yüzey antijeni (HBsAg), anti-HBs, anti-hepatit C virüsü 
(HCV) ve insan immün yetmezlik virüsü (HIV) seropozitiflik oranlarını 
belirlemektir. 
Gereç ve Yöntemler: Elazığ’da hemodiyaliz alan tüm hastalar, bu 
çalışmaya dahil edildi. Hastaların HBsAg, anti-HBs, anti-HCV ve HIV 
seropozitiflik durumları 1 Ocak - 12 Aralık 2017 tarihleri arasındaki 
veriler kullanılarak retrospektif olarak incelendi. HBsAg, anti-HBs, 
anti-HCV ve HIV serolojik değerleri test edildi. Hastaların yaş, cinsiyet 
ve diyalize girme süreleri kaydedildi. 
Bulgular: Çalışmaya toplam 434 hasta alındı. Bunların 167’si (%38,5) 
kadın, 267’si (%61,5) erkek idi. Hastaların yaşları 12 ile 87 arasında 
(ortalaması 59,04) idi. HBsAg pozitifliği toplam 25 (%5,8) hastada 
saptandı. Bu hastaların 20’si (%4,6) erkek ve 5’i (%1,2) kadın idi. 
Anti-HBs pozitifliği toplam 341 (%78,6) hastada saptandı. Anti-HCV, 
toplam 5 (%1,2) hastada pozitif saptandı. HIV poztitifliği hiçbir hastada 
saptanmadı. Diyalize girme süreleri ve yaş gruplarıyla ilgili seropozitiflik 
ilişkisi değerlendiğinde HBsAg, anti-HBs, anti-HCV pozitiflik oranında 
gruplar arasında anlamlı istatistiksel farklılık saptanmadı. 
Sonuç: Bu çalışmada anti-HCV pozitifliği için tespit edilen düşük 
oran, ilimizdeki düşük HCV prevalansına, eritropoetin kullanımı 
sonucu transfüzyon ihtiyacının azalmasına ve enfeksiyon kontrol 
önlemlerinin sıkı ve takipli uygulanması ile ilişkili olduğunu 
düşünmekteyiz. 
Anahtar Kelimeler: Hemodiyaliz, hepatit B, hepatit C, insan immün 
yetmezlik virüsü, seroprevalans
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Introduction

Today, viral hepatitis is still an important health issue. The 
reasons increasing the risk of infection include more frequent 
blood transfusion in patients receiving hemodialysis (HD) with 
the diagnosis of chronic kidney disease compared to the general 
population, the necessity of vascular intervention with HD, 
advanced age, large number of patients receiving HD in the same 
place, increased sensitivity in patients due to weakened immune 
system, frequent hospitalization and surgical intervention. The 
prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV) 
infection is known to be higher in special populations such as HD 
patients compared to the general population (1). Infection rates 
are higher in HD patients compared to continuous ambulatory 
peritoneal dialysis or home HD patients (2). Recent studies have 
reported that in our country, hepatitis B surface antigen (HbsAg)-
positivity rate was 1-3% and anti-HCV positivity rate was around 
1% in healthy individuals (1,3). It has been reported that HBsAg 
was found to be positive in 5.7% of HD patients, anti-HCV-positivity 
in 6.6%, and both HBsAg and anti-HCV positivity was found in 
small number of patients (1.1%) (4). This study mainly aimed to 
determine the rates of HBsAg, anti-HBs, anti-HCV and human 
immunodeficiency virus (HIV) seropositivity in HD patients in Elazığ 
province. Furthermore, with these data (as they are the initial data 
of this province), this study contributes to epidemiological data of 
our country and future studies aiming to determine the efficacy of 
infection control measures taken for HD patients.

Materials and Methods

All HD patients receiving treatment in four public hospitals and 
three private dialysis centers in Elazığ province were included in the 
study. Approval for the study was taken from Fırat University, Ethics 
Committee (decision no: 08, date: 01.02.2018). The patients’ 
statuses of HBsAg, anti-HBs, anti-HCV and HIV seropositivity were 
retrospectively examined using data between January 1, 2017 and 
December 12, 2017. Patients’ data regarding age, sex and dialysis 
duration were recorded individually. The patients were evaluated in 
five subgroups by dialysis duration as 0-12 months, 13-36 months, 
37-72 months, 73-120 months, 121 months and over; and in eight 
subgroups by age as 10-19 years, 20-29 years, 30-39 years, 40-49 
years, 50-59 years, 60-69 years, 70-79 years, and 81 years and over. 

Statistical Analysis
Serological HBsAg, anti-HBs, anti-HCV and HIV values were 

studied using Centaur XP Immunoassay system (Siemens, 

USA). HCV-RNA levels were measured by real-time polymerase 
chain reaction using Rotor-Gene Q instruments (Qiagen, Hilden, 
Germany). Data were assessed using SPSS package software 
v. 22.0. Pearson’s chi-square test was used for the intergroup 
difference, and a p value of less than 0.05 was considered 
statistically significant. 

Results

A total of 434 dialysis patients were included in the study. 
A hundred sixty seven patients (38.5%) were female, and 267 
(61.5%) were male. The mean age of the patients was 59.04 years 
(range: 12-87), and the dialysis duration varied between 1 month 
and 240 months. HBsAg positivity was detected in a total of 25 
(5.8%) patients. Twenty (4.6%) were male, and 5 (1.2%) were 
female. Anti-HBs positivity was detected in a total of 341 (78.6%) 
patients. When evaluated by sex, anti-HBs was positive in 145 
(87%) females and 267 (73.4%) males. Anti-HCV was detected to 
be positive in a total of 5 (1.2%) patients (2 females and 3 males). 
All these patients had received antiviral therapy. HCV-RNA values 
were negative at 6 month after the completion of treatment. 
Their follow-up was ongoing. HIV-positivity was not detected in 
any of the study participants. Coexistence of HBsAg- and anti-
HCV-positivity was not present in any of the study participants. 
When the relationship of seropositivity with dialysis durations and 
age groups was evaluated, no statistically significant difference 
was detected between the subgroups for HBsAg, anti-HBs and 
anti-HCV positivity rates (p≥0.05). HBsAg, anti-HBs and anti-HCV 
distribution by dialysis duration and age is shown in Tables 1 and 2. 

Discussion

Hepatitis B and hepatitis C infection is still an important 
cause of morbidity and mortality in the world, and also one of 
the global public health issues. It has been reported that there 
were 248 million HBV carriers in the world, and annually, 600.000 
individuals die from cirrhosis and hepatocellular carcinoma due to 
HBV infection. According to the World Health Organization data, 
it has been reported that approximately 450 million new cases 
occur each year and approximately 25% of these cases become 
chronic. These data suggest that this course will continue (5). Our 
country is in a region of moderate endemicity (2-7%) for HBV 
infection. According to the epidemiological data in our country, 
3.5 million individuals are infected with HBV. HBV seroprevalence 
varies by region. In studies performed between 2008 and 2011 
with the cooperation of the Association of Viral Hepatitis Control 

Table 1. Hepatitis B surface antigen, anti-hepatitis B surface and anti-hepatitis C virus distribution by dialysis duration

Dialysis duration

0-12 months 13-36 months 37-72 months 73-120 months 121-…months Total

HBsAg-positive n 3 5 6 8 3 25

% 0.7% 1.2% 1.4% 1.8% 0.7% 5.8%

Anti-HBs-positive n 27 106 86 65 57 341

% 6.2% 24.4% 19.8% 15.0% 13.1% 78.6%

Anti-HCV-positive n 0 0 2 2 1 5

% 0.0% 0.0% 0.5% 0.5% 0.2% 1.2%

n: number of patiens, HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HBs: Hepatitis B surface
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and Turkish Association for the Study of Liver (TASL), HBsAg 
prevalence was detected to be 2.4%, 1.9%, 3% and 2.7%, 
respectively by year. The highest prevalence was detected in 
the Southeastern Anatolia region with the rate of 4.1% and the 
lowest rate in Aegean region with 1.4% (1). More than 75% 
of HBV-infected patients in the general population around the 
world live Asia-Pacific countries. In a study involving Asia-Pacific 
countries, Johnson et al. (6) have reported an HBV seropositivity 
rate of 1.3-14.6%. In their multi-center, cross-sectional study 
involving seven countries, Burdick et al. (7) have detected a mean 
of 3% (0-6.6%) HBV seroprevalence in HD patients. In this study, 
they have reported that the HBV prevalence was 0-5% in 75% 
of dialysis units. According to the data of the Turkish Association 
of Nephrology in 2015, the prevalence of HBsAg-positivity has 
been reported to be 5.7% in chronic HD patients (1). Kaplan et al. 
(8) evaluated 3023 HD patients in Sivas province between 2002 
and 2011, and detected a HBsAg seroprevalence rate of 3.5%. 
In studies performed in HD patients in various regions of our 
country, HBsAg-positivity was found to be 5.5% in Rize by Çiçek 
et al. (9), 6% in Istanbul by Alp (10), 3.6% in Hatay by Evirgen 
et al. (11), and 4.8% in Çanakkale by Arabacı and Olcaday (12). 
Due to immunosuppression in HD patients, the rate of achieving 
protective antibody response (10 mIU/mL) is low despite high-
dose vaccination (40 g) (13). It has been reported that while 
response to 3 doses of vaccine in individuals with normal immune 
response was 90-95%, the mean rate of response to vaccination 
in HD patients was 64% (34-88%) (14). In some recent studies 
in our country, the vaccination response rate has been reported 
to be between 72.2% and 80% (9,11,12). In our study, we 
detected 5.5% HBsAg-positivity and 78.6% anti-HBs-positivity 
in HD patients. Our rates are comparable with the data in recent 
studies in our country. There are studies reporting the relationship 
of HBsAg-positivity with HD duration differently. While Franco 
et al. (15), from Italy, have demonstrated a relationship between 
HbsAg-positivity and HD duration, Balat et al. (16), from our 
country, detected no significant relationship. Our study did not find 
a statistically significant relationship between HD duration and 
HBsAg- and anti-HBs-positivity either. The mean prevalence of 
HCV infection is 2-3% in the world. Risk factors for HCV infection 
vary by region and population (17). In a country-wide study 
performed in Turkey by the TASL, the rate of anti-HCV positivity 
was found to be 0.95% in the general population (18). When 
global studies in HD patients were reviewed, a decrease was 
observed in anti-HCV positivity over time but an increase was also 

detected in some countries. HCV infection is especially important 
in dialysis patients because the prevalence is much higher than 
in the general population due to nosocomial transmission (9,19). 
In a meta-analysis in HD patients, being HCV carrier was found 
to increase the risk of mortality by 1.57-fold (20). Anti-HCV 
positivity rate varies by geographical region. In a multi-center study 
performed by Jadoul et al. (21) in Europe, it has been reported 
that anti-HCV prevalence decreased from 13.5% in 1991 to 6.8% 
in 2000, in Belgium, from 42% to 30% in France, from 16% to 
9% in Switzerland, 28% to 16% in Italy, from 7% to 3% in the 
UK and from 26% to 15% in Hungary, and increased from 5% 
to 12% in Spain and from 42% to 44% in Poland. The authors 
have associated these decreases with the decrease in blood 
transfusion rates, thanks to erythropoietin use, and the increase in 
the sensitivity of anti-HCV tests. In our study, anti-HCV was found 
to be positive in 5 of 434 patients (1.2%). According to the data 
of the Turkish Association of Nephrology in 2015, the prevalence 
of anti-HCV-positivity in chronic HD patients has been reported 
to be 6.6% (1). In studies in our country, anti-HCV positivity was 
detected to be 28% by Alp (10), 4.1% by Temiz et al. (22), 9.5% 
by Evirgen et al. (11), 10% by Bozkurt et al. (23), 16% by Çiçek et 
al. (9), and 10.6% by Arabacı and Olcaday (12). 

Conclusion

In our study, the rate of anti-HCV positivity was detected to be 
1.2%. This value was lower than in the data published in recent 
years. We think that the low rate of anti-HCV positivity and the low 
prevalence of HCV infection in HD patients in our study are related 
with the low prevalence of HCV in our province, decrease in the 
need for transfusion as a result of erythropoietin use, and strict 
application of infection control measures. There was no anti-HIV-
positive patient among HD patients in our study. While anti-HIV 
seroprevalence varies by geographical region, this result can be 
explained by the very low anti-HIV seroprevalence in our province. 
Our study involved all HD patients in the province. Our rates of 
HBsAg and anti-HBs in this study are comparable with the overall 
rates in the country. We think that the low rate detected for anti-
HCV positivity in this study is related with the low prevalence of 
HCV in our province, decrease in the need for transfusion as a result 
of erythropoietin use, and application of infection control measures. 
Together with the hepatitis C treatment options providing cure 
in recent years, we think that the rate of HCV infection will also 
decrease in the country.

Table 2. Hepatitis B surface antigen, anti-hepatitis B surface and anti-hepatitis C virus distribution by patient age

Age

10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-... Total

HBsAg-positive n 0 0 3 4 8 6 4 0 25

% 0.0% 0.0% 0.7% 0.9% 1.8% 1.4% 0.9% 0.0% 5.8%

Anti-HBs-positive n 4 13 24 43 76 83 78 20 341

% 0.9% 3.0% 5.5% 9.9% 17.5% 19.1% 18.0% 4.6% 78.6%

Anti-HCV-positive n 0 0 1 0 2 2 0 0 5

% 0.0% 0.0% 0.2% 0.0% 0.5% 0.5% 0.0% 0.0% 1.2%

n: number of patiens, HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HBs: Hepatitis B surface
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