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INTRODUCTION

Hepatitis C virus (HCV) is a single-strand positive 
polarity RNA virus encoding a single long polyprotein 
belonging to the genus Hepacivirus of  thefamily 
Flaviviridae.1 Nowadays, more than 170 million people, 
2.5% of  the world population, are chronically infected 
with HCV.2 Seroprevalence rates differ according to 
geographical locations. It is reported the seroprevalence 
rate is 0.9-6.0% in East, West and South Africa, 1.1-
5-8% in Asia, 2.7% in North Africa and Middle East, 
1.2-2.7% in America, 0.9-3.1% in Europe and 1.8% in 
Australia.3

According to the phylogenetic analysis of  genome 
sequences, 7 main genotypes were identified, 67 of  
which were approved and 20 of  which were transient 
subtypes.4 Accurate identification of  the HCV genotype 
is important for evaluating the epidemiological status of  

HCV infection and selecting the most suitable antiviral 
regimen.5

Hepatocellular carcinoma (HCC) is the most serious 
complication of  chronic liver disease and the most 
common cause of  death in patients with compensated 
cirrhosis.6

HCV genotypes show different geographical distribution. 
While HCV genotypes 1, 2 and 3 have widespread global 
distribution, genotypes 4, 5 and 6 are only seen in certain 
regions. Globally, while the prevalence of  genotype 1, which 
is the most common genotype worldwide, is 49.1%, that of  
genotype 3 is 17.9%, that of  genotype 4 is 16.8%, that of  
genotype 2 is 11% and that of  genotypes 5 and 6 is 5%.3

Genotype 4 is more common in Middle East and North 
Africa, genotype 5 in South Africa, and genotype 6 in South 
China and South East Asia. Genotype 7 is only reported 
in Central Africa.5,7,8
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The prevalence of  sub-genotypes of  HCV genotype  1, 
2 and 3 also differ according to the geographical regions. 
While HCV sub-genotypes 1a and 1b are most common in 
North America, Europe and Japan, genotype 2 is common 
in West Africa, South America and some regions of  Italy 
and genotype 3a which is very common among intravenous 
drug addicts is mainly common in Europe, USA and South 
East Europe.9

The prevalence of  HCV genotypes in Europe shows 
regional differences. The prevalence of  genotype  1 in 
Europe is between 55.1% and 70%, that of  genotype 3 
is between 21% and 29%, that of  genotype 2 is between 
3.2% and 8.9%, and that of  genotype 4 is between 4.9% 
and 5.8%. The prevalence of  genotype 5 is reported to be 
quite low with a rate of  0.2% in West Europe and 0.1% in 
Middle and West Europe.3

Acute and chronic infection due to HCV is mostly 
asymptomatic. After acute HCV infection, 85-88% of  
the patients progress to chronic HCV infection and 
spontaneous resolution occurs in 12-15% of  the patients. 
The rate of  development of  HCC was found to be 9% 
in the course of  the disease in 75-81% of  the patients 
with chronic HCV infection, while the rate of  HCC 
development was 7-15% in patients with cirrhosis. The 
duration of  chronic infection between HCV infection and 
cancer development is more than 2-3 decades.10,11

The main hypothesis on the development of  HCV-related 
cancer is that it is related to inflammation, oxidative stress 
and hepatocellular damage due to its chronic effects.12,13

As a result, the resulting hepatic fibrosis increases the risk 
of  HCC, simultaneously induces malignant transformation 
of  infected cells and keeps becoming the main pathogenesis 
mechanism for HCC development.14,15

Factors such as age, male gender, genotype, obesity, HIV co-
infection, advanced fibrosis and cirrhosis, excessive alcohol 
consumption, diabetes mellitus and HBV co-infection are 
considered as factors that increase the risk of  HCC in 
patients with chronic hepatitis C.16,17,18 The role of  HCV 
genotypes in the development of  HCC has become the 
subject of  many studies. Although it was reported that the 
risk for developing HCC in patients infected with HCV 
genotype 1b was higher than in other genotypes, there has 
not been a consensus yet.19

Although the etiology of  chronic hepatitis B infection 
remains the most common risk factor for HCC worldwide, 
HCV has become a major cause of  chronic liver disease in 
both Western and Asia Pacific regions following a successful 
vaccination program against HBV.12In contrast to HBV 

infection, the treatment of  chronic HCV infection plays 
an important role in the prevention of  HCV-associated 
HCC as it does not have a vaccine against HCV infection.20

This study aimed to determine the distribution of  HCV 
genotypes in patients with HCV-associated HCC in 
our region and thus to contribute to the epidemiology 
of  HCV.

MATERIALS AND METHODS

Seventeen patients whose plasma samples with the 
diagnosis of  chronic hepatitis C were analysed for HCV 
genotype at Istanbul University, Faculty of  Medicine, 
Department of  Medical Microbiology, Division of  
Virology and Fundamental Immunology between January 
2013 and April 2018 and who were diagnosed with HCC 
with abdominal computed tomography (CT) or abdominal 
magnetic resonance imaging (MRI) method in clinical 
follow-ups in radiology department were included in this 
retrospective study.

HCV RNA extraction was performed in the plasma 
samples using Qiagen (Germany) extraction kit according 
to the manufacturer’s recommendations. The product 
obtained after extraction of  cDNA and PCR reaction 
underwent a single-stage reverse transcriptase PCR 
(RT-PCR) by using the AMPLYQUALITY HCV-PM 
Bio kit (AB Analitica, Italy). PCR process was performed 
by using biotin labelled primers selected from the well-
protected 5’ untranslated region of  the HCV gene. 
Agarose gel electrophoresis was performed to determine 
the amplified PCR products. The genotyping of  HCV 
was performed by using a kit (AMPLIQUALITY HCV-
TS, AB Analitica, Italy) based on reverse hybridization 
with genotype specific oligonucleotide probes fixed on 
membrane strips. With this analysis method, six main HCV 
genotypes (genotype 1,2, 3, 4, 5, and 6) and major HCV 
subtypes (subtype 1a, 1b, 1a/1b, 2a/2c, 2b, 3a, 4a, 5a, 6a 
or 6b) can be identified.This study was performed with 
the approval of  the Non-Interventional Clinical Research 
Ethical Committee of  Istanbul University (reference 
number: 2018/855/11).

Analysis
Data analysis was performed using SPSS 25 (SPSS Inc, 
Chicago, IL, USA) program. The normal distribution of  
variables was examined by visual methods (histogram 
and probability graphs) and Kolmogorov-Smirnov test. 
The variables were compared by Student’s T test or 
Mann-Whitney U test. Qualitative variables were compared 
by Pearson Chi-Square or Fisher exact tests. p < 0.05 was 
considered as statistically significant.
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RESULTS

Seventeen patients with HCC, whose HCV genotypes 
were analyzed, were included in this study. Median 
age of  patients with HCC, consisting of  nine (53%) 
men and eight (47%) women, was 67 (range = 38-76). 
Median age of  male patients was 62 (range = 42-80) 
and thatof  female patients was 70 (range = 38-79) 
(p = 0.34) (Figure 1).

Most (44%; 4/9) of  the male patients with HCC were in 
the age group of  60-70 and the female patients (50%; 4/8) 
were in the age group of  >70 (p = 0.59) (Figure 2). Median 
value of  HCV RNA viral load was 731112 IU/mL.

Genotype 1 was detected in 17 patients with HCC. In terms 
of  subtypes of  genotype 1; genotype 1b was detected in 
16 patients (94%). The subtype could not be determinedin 
one patient (6%).

DISCUSSION

HCC is the most common primary malignancy of  the liver. 
More than 500.000 new HCC cases are identified in the 
world annually. HCC is the fifth most common cancer in 
men and seventh in women. It is the second leading cause 
of  cancer-related deaths in the world.15

International Agency for Research on Cancer (IARC)
divided some infectious pathogens into 4 groups according 
to their carcinogenic evidence in people: Group 1 (high 
carcinogenic evidence in people), group 2A (probability 
of  carcinogenic effect), group  2B (low carcinogenic 
effect) and group 3 (no enough carcinogenic evidence). 
While both HBV and HCV are included in IARC group 1, 
HDV is included in group 3. Although the contribution of  
HDV to the development of  HCC on HBV could not be 
clearly revealed, it was asserted that the risk of  HCC in the 
superinfection of  HBV and HDV was higher.20

HCV is responsible for 27% of  cirrhosis cases and 25% 
of  HCC cases worldwide. According to the results of  6754 
studies in 2015, the prevalence of  Global HCV viremia was 
reported to be 1% and approximately 71.1 million viremic 
patients. Molecular studies have shown that genotypes 1, 2 
and 3 are predominant HCV genotypes worldwide.22

In the same study, the prevalence of  HCV viremia for 
our country was reported to be 0.6%, while the most 
common genotypes were genotype 1b at a rate of  80.4%, 
genotype 1a at a rate of  12.9%, genotype 3 at a rate of  
3.7%, genotype 2 at a rate of  1.5% and genotype 4 at a 
rate of  2.4%. In this study, our country has been evaluated 
in North Africa and Middle East countries. However, it is 
observed that genotype distribution is similar to that of  
European countries.22

Risk factors for the development of  HCC in chronic 
HCV infection include viral genotypes. Some HCV viral 
genotypes are associated with higher HCC risk. In a large 
cohort study in America, genotype 3 was reported to be 
associated with higher rates of  HCC than genotype 1.23

In a study conducted in France, patients with HCC were 
retrospectively screened between 1994 and 2007. The 
rate of  the development of  HCC within 5 years between 
genotype 3 and non-genotype 3 groups was investigated. 
The incidence of  HCC was 34% for genotype  3 and 
17% for others and there was statistically significant 

Figure 1: Median age distribution of male and female patients with 
HCC (Box plot)

Figure 2: Distribution of patients with HCC according to the age groups
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difference between these groups. Liver steatosis is the main 
histopathological feature of  HCV genotype 3 infection. 
Steatosis is known to contribute to the development of  
HCC.24

In a study in the United States, 92% of  48 HCC patients 
have been reported to have genotype 1.25

Although less detected in developed countries, HCV 
genotype 6 has been shown to pose an increased risk for 
HCC development.26

In a study conducted in Italy, it was reported that 22 of  
101  patients with chronic HCV who were followed-up 
for 5-7 years developed HCC. Of  the patients with HCC, 
19 had type 1b and 3 had type 2a/c infection, and they 
weremainly male and over 60 years of  age.27

In this retrospective study, genotype  1 was detected in 
all 17 patients with HCC and genotype 1b was detected 
in 94% of  the patients. HCV genotype studies in our 
country usually involve chronic HCV patients rather 
than HCV-associated HCC patients. In different studies 
conducted on HCV genotype in our country, genotype 1 
has been reported to be dominant.28,29,30

It has been reported in literature that genotype 1b is an 
independent risk factor for chronic inflammation, liver cell 
necrosis, fibrosis and HCC. Because the response of  HCV 
genotype 1b to interferon was lower than that of  genotypes 
2 and 3, it was thought to be associated with higher rates 
of  cirrhosis and HCC.17

Although genotype 1 is the dominant HCV genotype in 
our country, studies on the distribution of  genotypes in 
HCC patients will enable the evaluation of  HCC risks of  
rare genotypes. It is reported in literature that the rate of  
HCC development in the cirrhotic period is higher than in 
the early stages of  fibrosis. However, in some meta-analysis 
studies, the risk of  HCC was higher in the early stages 
of  liver disease. It has been suggested that the specific 
conformational characteristics of  the secondary structure 
of  N-terminal of  the NS3 protein characterizing HCV 
1b strains contribute to the increase in the risk of  HCC 
associated with this genotype.17,31

As the study was planned only as a laboratory study, other 
risk factors of  the patients could not be evaluated.

For all populations, a higher rate of  risk is reported in men 
for HCC. Usually the male/female ratio is between 2:1 
and 4:1. Countries with the lowest sex rates for HCC were 
reported as follows: 1.4/1 in Poland and Brazil, 1.9/1 in 
Sweden and the UK, 1.7/1 in Turkey and 0.7/1 in Iran.32 

In this study, male/female ratio was found as 1.13/1 in 
17 patients with HCC. The fact that the male gender ratio 
is not significantly high may be related to the low number 
of  patients included in the study, and therefore, more 
extensive studies are needed.

CONCLUSION

HCV genotype 1b increases the risk of  HCC development. 
Patients infected with HCV genotype 1b should be closely 
monitored for HCC.
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