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Abstract 
 

Viral hepatitis is one of the most important liver diseases in the world. Duration of hepatitis C 
virus (HCV) infection and response to standard therapy is strongly related to HCV genotypes. 
Geographical distribution of HCV genotypes is also important for epidemiological studies. We 
aimed to determine the distribution of HCV genotypes and their prevalence in Eastern Turkey. 
Fifty eight Anti-HCV, LIA, HCV-RNA positive patient s (35 male, 23 female) were included in 
this study. Genotypes were determined by reverse dot-blot hybridization method. Distribution 
of HCV genotypes in 58 patients were as follows: Genotype 1b in 53.4% (n=31), genotype 1a in 
36.2% (n=21), genotype 1, 3, 4, 1a/1b  in 1.7 % (n=1) for each. Genotype 1 was identified as the 
dominant type in 93.2% (n=54). HCV genotype could not be identified in 3.4% (n=2) patients. 
Genotype 1b was the most common HCV genotype in our region and this result is in accordance 
with the previous data of Turkey. Although genotype 1b is predominant, detection of genotype 
1a in studies show that genotyping is beneficial for cost-effectiveness of chronic HCV infection. 
Thus, genotyping of HCV patients in our region guide clinicians in terms of monitoring and 
treatment success.  
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Introduction 
 
Hepatitis C virus (HCV) is the most important factor of 
non-A, non-B hepatitis that may develop after transfusion 
and is seen sporadically in the community [1]. 
 
The prevalence of HCV infection in the world is 
estimated to be about 2.2-3%. Anti-HCV positivity in 
Turkey located in low endemic areas is between 0.5-2% 
[2]. Anti-HCV prevalence ranged between 1.2-2.6% in 
cohort studies conducted in healthy population, and such 
ratios have been reported as 0.05-1.5% among blood 
donors, 0.2-1% among health care workers, and 6.8-
51.6%   among patients on hemodialysis [3]. 
 
HCV has a high viral heterogenecity. According to the 
nucleotide divergence, there are at least six genotypes, 
each of them containing a series of subtypes. Genotype 
frequencies vary by geographic region [4]. While 
genotype identification is important epidemiologically, it 
is also clinically useful in the assessment of response to 
therapy. Especially genotype 1b HCV-infected patients 
have poor response or no response to interferon. 

According to current treatment protocols, patients 
infected with genotype 2 or 3 respond to treatment faster 
and need lower doses of therapeutic agents [5, 6]. Thus, 
HCV genotyping is recommended before starting 
treatment. 
 
There are no reports to show a well-attended HCV 
genotype distribution in our country, but small number of 
patient groups with regional studies are available. In this 
study, we aimed to determine distribution of HCV 
genotypes and their prevalence in Eastern Turkey.  
 
Materials and Methods  
 
This study was conducted between March 2008 - May 
2009 at Van Yüzüncü Yıl University, Faculty of 
Medicine. A total of 126 patients diagnosed with chronic 
HCV infection were examined in this study.  HCV-RNA 
was positive in only 58 of them and genotyping for HCV 
was performed on these patients only. Blood samples 
from the patients were obtained and assayed for Anti-
HCV-positivity by MEIA method (AXSYM, Abbott, 
USA) and the test was confirmed with Line-Immune 



Distribution of Hepatitis C Virus genotypes in patients with chronic Hepatitis C infection  
 

Biomed Res- India 2015 Volume 26 Issue 4 

assay (INNO LIA HCV SCORE, Innogenetics, Belgium).  
The remaining serum samples were stored in Eppendorf 
tubes and stored at -80° C until PCR and genotyping 
analysis. 
 
 RNA extraction and quantitative determination of 
HCV-RNA 
Sera stored at -80ºC was thawed at room temperature, 
vortexed and spun down by pulse-spin for 3-5 seconds. 
Exraction process was performed by MagNA Pure LC 
(Roche, USA). HCV-RNA quantification was performed 
with real time PCR technique using COBAS Taqman 48 
(Roche, USA). Results were recorded as HCV RNA 
IU/ml. 
 
HCV genotyping procedure 
Genotyping was performed on the 58 patients after real 
time PCR analysis. HCV-RNA was extracted from stored 
serum samples using a QIAGEN kit (QIAamp MinElute 
Virus Spin Extraction kit, Germany). INNO LIPA HCV 
(Ampliquality HCV-TS; AB-Analitica, Italy) assay based 
on reverse dot-blot principle was used for HCV 
genotyping. The probes in this assay allow the 
identification of the following types: 1, 1a, 1b, 1a/b, 1c, 
1d, 2, 2b, 2c, 3, 4, 5a, 6a, 7. Results were evaluated 
according to the schedule in kit insert. Results were 
confirmed by the manufacturer. 
Of traits-descriptive statistics for continuous variables 
were referred to as Mean, Standard Deviation, Minimum 
and Maximum values, for categorical variables were 
expressed as number and percentage. Gender in terms of 
age, clinics and genotype in comparison of the means 
one-way Analysis of Variance (One-Way ANOVA) was 

performed. In determining the relationship between 
genotype, gender and clinics, Chi-square test and multiple  
correspondence analysis was performed. In the 
calculations, the level of statistical significance was taken 
as 5%, and SPSS statistical software was used in the 
calculations.  
 
Ethical approval was granted by the Ethical Committee of 
Yüzüncü Yıl University (No:2008/04). Informed consent 
was obtained from all patients taking part in the study. 
 
Results 
 
Distribution  of genotypes and clinics were shown on 
Table 1. In 2 of the 58 patients (3.4%) genotyping 
procedures failed and no band appeared. Genotype 1 was 
identified as the dominant type in total of 54 patients 
(93.2 %) (Table 1). Genotypes of patients assessed 
considering the mean age by gender; HCV patients, 35 
(60.3%) were male (mean age 50.43 ± 13.8), 23 (39.7%) 
were female (mean age 54.70 ± 15.7). The mean age of 
male and the female participants were similar. There was 
no significant difference among clinics of the patients for 
HCV genotypes. According to gender; in genotype 1b 
patients, 21 (67.7%) were male and 10 (32.3%) were 
female; in genotype 1a patients, 10 were male (47.6%) 
and 11 were female (52.4%).  There was no significant 
difference due to gender of the patients for HCV 
genotypes. The mean age of patients with genotype 1b 
was 51.19 ± 15.46, and the mean age of patients with 
genotype 1a was 53.48 ± 14.25, respectively. There was 
no significant difference between ages of the patients and.  

  

 
 

Figure 1. HCV Genotypes determined by AB-Analitica kit 
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Table 1. Demographic characteristics and HCV genotypes of the study population 
 

Parameters   Number (n = 58)  Percentage (%) 
Gender  (Male/Female) 35/23 60.3/39.7 
Clinics      
    Dialysis 37 63.8 

    Infectious diseases 10 17.24 

    Gastroenterology 11 18.96 

HCV genotypes   

     1a                                  21 36.2 
     1b 31 53.4 
     1a/1b 1 1.7 
     1 1 1.7 
     3 1 1.7 
     4 1 1.7 
     Unidentified 2 3.4 

 
HCV genotypes. Although not statistically significant; the 
cases of patients between the ages of 40-60 years were 
more common from the dialysis unit, and the most 
common genotype for this population was genotype 1b. 
However, the cases between the ages of 20-40 years were 
mostly from the other clinics and the most common 
genotype was genotype 1a 
 
Discussion  
 
HCV infection is still one of the major health problems in 
the world [7]. HCV nucleotide sequences, which are 
different from each other up to 30 % of the time, are 
divided into six genotypes and more than 80 subtypes [8]. 
While some HCV genotypes are distributed all over the 
world, some genotypes are limited to certain geographic 
areas. HCV type 1 infections are common worldwide. 
Genotypes 1, 2 and 3 are more common genotypes and 
are observed mostly at Europe, North America, China, 
Japan and Australia. There are more significant 
differences in the distribution of subtypes. Type 1a often 
was found in Northern Europe and North America, and  
Iran; type 1b is the most common genotype in Japan, 
South and Eastern Europe. Genotype 1 was found in 71 % 
of the infected population in USA and type 2 is rarer than 
type 1 in the world. HCV subtypes 2a and 2b are 
relatively common in North America, Europe and Japan 
and subtype 2c is most common in northern Italy [9-12]. 
 
The majority of patients are infected with HCV genotype 
3 in Thailand, Malaysia, India and Pakistan [13]. HCV 
genotype 4 appears to be prevalent in North Africa and 
the Middle East [9, 14-16]. Genotype 4 infection is 
reported to be dominant in Yemen, Kuwait, Saudi Arabia, 

Iraq, Zaire, Gabon and Gambia. The HCV genotype (type 
1b was dominant) distribution in Algeria is different from 
those in other northern countries of Africa [1, 12]. 
Genotypes 5 and 6 seem to be confined to South Africa 
and Southeast Asia, respectively [9, 14-16]. In Hong 
Kong, genotype 6a is the the most common type of 
infection [17]. Genotype 6 is distributed primarily in the 
southern region of China [18]. 
 
In studies conducted in Turkey on HCV genotypes, 
genotype 1 HCV infection was found to be about 90%, 
the majority of them are type 1b, type 2, 3 and 4 are found 
less frequently in HCV infections [19-22]. Genotype 1a is 
reported as higher in İzmir, Ankara, and Diyarbakır (19.1-
33.3%) [19, 23].   
In our study, the detection of genotype 1 in the 54's 
(93.2%) of 58 chronic HCV- infected patients genotype 
shows that genotype 1 is prevalent in our region. These 
results are compatible with previous reports from our 
country. In the evaluation of our work, subtypes of 
genotype 1b were detected in 53.4% of 31 patients. This 
result is consistent with other studies, in that type 1b 
appears to be dominant. In our study, the most common 
types of HCV 1b genotype determination is a finding 
consistent with the literature of our country and the world. 
However, in 21 patients with genotype 1a in the second 
row is determined as 36.2%. This region shares a border 
with Iran and the prevalence of genotype 1a in Iran may 
be responsible for this. Many tourists from Turkey travel 
to this region from Iran. Kinship with the people of Iran is 
also a consideration. Genotype 1a is the most common 
genotype in Iran [10]. Ethnic and population movements 
in the region also may change the relative frequency of 
genotypes [24-25]. 
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The results clearly show that there is no variation among 
HCV genotypes and gender as the different HCV 
genotypes were distributed with the same ratio in males 
and females in this study. In Libya, the prevalence of 
HCV genotype 1 was found to be mostly in males, while 
genotype 4 has been found more frequently in females 
[12]. Both genotype 3 (81%) and 1 (80%) were more 
frequent in males [13]. 
 
Although not statistically significant, the cases between 
the ages of 40-60 years were more common from dialysis 
unit, and the most common genotype for this population 
was genotype 1b. However, the cases between the ages of 
20-40 years were mostly from the other clinics and the 
common genotype was genotype 1a. Studies showed that 
patients infected with genotype 1b or 2 were older than 
patients infected with genotype 1a, 3 and 4 [13]. 
Rouabhia et al. reported that genotype 1 is associated with 
the age group younger than 60 and is lower in older age 
group. To the contrary, the  
 
 
HCV non-genotype 1 was higher among the patients over 
60 years [12]. In studies in Turkey in hemodialysis 
patients, genotype 1b was found to be the dominant one 
[26, 27].  
 
HCV genotyping is an epidemiological marker for 
prognosis of treatment response in patients. Therefore, 
many efforts around the world have been devoted to HCV 
genotyping and detection. For achieving the mentioned 
goal, a simple, sensitive and reliable system is needed. 
HCV genotyping is performed by several different 
methods. Although sequence analysis is the gold standard 
for identification of HCV genotypes, it is impractical for 
routine clinical laboratories. Today, the most widely used 
means of detection of HCV genotypes is the reverse dot-
blot hybridization method, which is based on the principle 
of 'line probe assay’(LIPA). LIPA permits rapid 
determination of the types and subtypes of HCV, and 
might aid detection of new HCV genotypes [28, 29]. 
 
High costs of drugs for the treatment of HCV, which has 
quite a lot of side effects, enhanced the importance of 
genotype determination. However, depending on the 
genotype, the different responses to interferon therapy is 
not known precisely [30]. HCV infection is a progressive 
disease and to have the chance to get rid of the virus with 
treatment and to prevent HCC in patients responding to 
treatment requires early initiation of therapy in our 
country. Thus, population-based epidemiological studies 
about HCV has critical importance in our region and in 
our country. 
 
As a result of this study;  genotypes of patients with 
chronic HCV infection were determined as 53.4% 
genotype 1b, 36.2% genotype 1a, 1.7% genotype 1, 

genotype 3, genotype 4 and genotype 1a/1b. Genotype 1 
(93.2%)  was the most common HCV genotype in our 
region. In studies conducted in our country although the 
predominant type is genotype 1b, the determination of 
genotype 1a at a rate of 36.2% reveals the necessity of 
genotype determination in the effective treatment of 
chronic HCV infection. The results of this study will 
guide clinicians in successful monitoring and treatment of 
HCV patients in our region. 
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