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Genotype Distribution of HCV in Patients with Chronic
Hepatitis C in a University Hospital

Bir Universite Hastanesinde Kronik Hepatit C Hastalanindaki HCV Genotip Dagilimi

© Burak Ezer?, ® Enes Kasapoglu2, ® Alperen Ceylan3, ® Mehmet Ozdemir3

1Beyhekim Training and Research Hospital, Clinic of Medical Microbiology, Konya, Turkey
2Cumra District Health Directorate, Konya Provincial Health Directorate, Konya, Turkey
3Necmettin Erbakan University Medicine Faculty, Depertmant of Medical Microbiology, Konya, Turkey

ABSTRACT

Objectives: Hepatitis C virus (HCV) infection is a public health
issue of great importance. HCV genotyping helps in monitoring
prognosis, selecting appropriate antiviral drugs, monitoring side
effects, and deciding on treatment duration. The aim of this study
was to determine the HCV genotypes in our hospital to reveal their
distribution over time and to contribute to epidemiological data by
evaluating the relationship between HCV genotypes and viral load.
Materials and Methods: Serum samples from 144 patients
diagnosed with chronic hepatitis C between January 01, 2019 and
December 31, 2023 were included in this study. HCV-RNA loads
were determined using a Bosphore quantification kit (Anatolia,
Turkey) via a Montania 4896 thermal cycler (Anatolia, Turkey). HCV
genotypes were detected using the Bio-Rad CFX96 system with
the Diagnotech HCV genotyping quantitative polymerase chain
reaction kit targeting the 5'NS5B region.

Results: The most frequently detected genotypes in our hospital
were genotypes 1b (34.7%, genotype 3 with 32.6% and genotype
1 with 15.3%). The lower mean age of genotype 3 patients was
statistically significant compared with the ages of patients with
genotypes 4 and genotype 1b (p<0.001). It was found to be
statistically significant that the median viral load of patients with
genotype 1 was lower than that of patients with genotype 1b and
genotype 3 (p=0.046). The higher frequency of genotype 4 among
foreign nationals was statistically significant (p=0.034).
Conclusion: HCV genotypes vary between regions based on
geographical location, migration, socioeconomic level, and drug
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Amag: Hepatit C virlisi (HCV) enfeksiyonu onemli bir halk
sagligi sorunudur. HCV genotiplendirilmesi hastalik prognozunun
izlenmesinde, uygun antiviral ilaclarin secilmesinde, yan etkilerin
takip edilmesinde ve tedavi slresine karar verilmesinde yardimci
olmaktadir. Bu calismanin amaci, hastanemizdeki HCV genotip
dagilimini ortaya koymak ve HCV genotipleri ile viral yik arasindaki
iliskiyi degerlendirerek epidemiyolojik verilere katki saglamaktir.
Gerec ve Yontemler: Bu calismaya 1 Ocak 2019-31 Aralik 2023
tarihleri arasinda kronik hepatit C tanili 144 hastanin serumlari
dahil edilmistir. Hastalarin HCV-RNA viral yikleri, Montania
4896 1sI dongl cihazi (Anatolia, Turkiye) araciligiyla Bosphore
(Anatolia, Turkiye) kantitifikasyon kiti kullanilarak tespit edilmistir.
HCV genotipleri, 5'NS5B bdlgesini hedefleyen Diagnotech HCV
genotipleme kantitatif polimeraz zincir reaksiyonu kiti ile Bio-Rad
CFX96 cihazi kullanilarak tespit edilmistir.

Bulgular: Hastanemizde en sik tespit edilen genotipler; genotip 1b
(%34,7, genotip 3 %32,6 ve genotip 1 %15,3) olmustur. Genotip 3
hastalarinin yas ortalamasinin genotip 4 ve genotip 1b hastalarinin
yas ortalamasindan daha dusulk olmasi istatistiksel olarak anlamli
bulunmustur (p<0,001). Genotip 1'e sahip hastalarin ortalama
viral yuklnln genotip 1b ve genotip 3'e sahip hastalardan daha
dustk olmasi istatistiksel olarak anlamli bulunmustur (p=0,046).
Yabanci uyruklular arasinda genotip 4 sikliginin daha ylksek olmasi
istatistiksel olarak anlamli bulunmustur (p=0,034).

Sonug: HCV genotipleri cografi konum, gdg¢, sosyoekonomik
dlzey ve ilag kullanimina bagl olarak bolgeler arasinda farklilik
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use. Therefore, molecular studies on this issue are important for
appropriate antiviral drug treatment and duration.

Keywords: Chronic viral hepatitis C, genotype, epidemiology

Introduction

Hepatitis C virus (HCV) infection may cause acute and chronic
HCV infections and lead to complications, such as liver failure,
cirrhosis, and hepatocellular carcinoma, with high mortality and
morbidity (1). HCV infection is a major health problem worldwide,
and approximately 85% of acute HCV infections progress to
chronic HCV infection. The World Health Organization reports that
approximately 58 million people worldwide are affected by chronic
HCV infection, and approximately 1,5 million people become
infected with HCV each year (2,3). In Turkey, approximately 1 million
people are infected with HCV.

HCV is usually transmitted through sexual intercourse,
intravenous drug use, blood transfusion, and surgical and dental
procedures (4). The most important characteristic of HCV infection
is that it can cause chronic HCV infection and become resistant
to antiviral drugs as a result of mutations in host cells (5).
Different HCV genotypes exist due to differences in nucleotide
sequences among regions of the HCV genome (6). The nucleotide
sequences of HCV genotypes differ by 30-35%, and there is at
least a 15% difference between the nucleotide sequences of the
subgroups of HCV genotypes (5,7). The main factors affecting
HCV genotype distribution are socioeconomic level, geographical
location, migration, and intravenous drug use.

The most common HCV genotype worldwide is genotype
1 with a rate of 46-49%, followed by genotype 3 at 22% (8,9).
When the distribution in the world is analyzed; genotype 1 is
more common in North and South America, genotype 2 in East
Asia, genotype 3 in Asia and Europe, genotype 4 in the Middle
East and North Africa, genotype 5 in South Africa, and genotype
6 in Southeast Asia (10). HCV genotyping helps in monitoring
prognosis, selecting appropriate antiviral drugs, monitoring side
effects, and deciding on the treatment duration (11).

The aim of this study was to determine the HCV genotypes
in our hospital, monitor their distribution over the years, and
contribute to the epidemiological data by revealing the relationship
between HCV genotypes and viral load.

Materials and Methods

Serum samples taken from 144 patients diagnosed with
chronic HCV infection between January 01, 2019 and December
31, 2023 were included in this study. HCV-RNA levels were
determined using a Bosphore quantification kit (Anatolia, Turkey)
via a Montania 4896 thermal cycler (Anatolia, Turkey). Results
are expressed as International units per milliliter (IU/mL). HCV
genotypes were detected on a Bio-Rad CFX96 PCR thermal cycler
(California, USA) using a Diagnotech HCV genotyping gPCR kit
(Diagnotech, Turkey) targeting the 5'NS5B region.

gostermektedir. Bu nedenle, bu konudaki molektler calismalar
uygun antiviral ilag tedavisi ve slresi icin 6Gnemlidir.

Anahtar Kelimeler: Kronik viral hepatit C, genotip, epidemiyoloji

This retrospective study was approved by the Ethics
Committee on Non-Medicine and Non-Medical Device Research
of Necmettin Erbakan University (decision number: 2024/4963,
date: 17.05.2024).

Statistical Analysis

The data obtained were analyzed using Statistical Package for
Social Sciences 21.0 package program. In descriptive analyses,
frequency data were presented as number (n) and percentage (%),
whereas numerical data were presented as median (minimum-
maximum). The conformity of numerical data to the normal
distribution was analyzed by visual (histogram) and analytical
methods (Kolmogorov-Smirnov test). For numerical variables that
were found not to conform to normal distribution, the Kruskal-
Wallis test was used to compare more than two independent
groups. Post-hoc Mann-Whitney U test and Bonferroni correction
were performed for pairwise comparisons between groups with
statistically significant differences. The chi-square (¥?) test and
Fisher's exact test were used to compare categorical variables
(statistical significance p<0.05).

Results

Of the patients whose results were included in the study,
66.7% were male and 95.8% were Turkish nationals. Of the
samples, 34.7% were obtained in 2019, 20.1% in 2021, 18.1%
in 2022, 16% in 2020, and 11.1% in 2023. The most frequently
detected genotypes were type 1b (34.7%), type 3 (32.6%) and
type 1 (15.3%) (Table 1).

The median age of the patients included in the study was
determined as 40.00 (29.00-71.00). The median viral load of the
patients was determined as 190000 (12500-1519366.50) (Table 2).

When the median ages of the patients were compared
according to the detected HCV genotypes, a statistically significant
difference was observed (p<0.001). In the post-hoc analyses, the
difference was attributed to the median age of patients infected
with type 3 being lower than that of patients infected with type 4
and type 1b (Table 3).

A statistically significant difference was observed when
comparing the median viral loads of patients according to the HCV
genotypes detected in patients (p=0.046).

In the post-hoc analyses, the difference was attributed to the
median viral loads of patients with type 1 being lower than those
of patients with type 1b and type 3 (Table 4).

There was a statistically significant difference between the
years in which the disease was detected according to HCV
genotypes (p<0.001). In post-hoc analyses, a lesser number of
cases were found in individuals with type 1 genotype in 2019,
whereas a greater number of cases were found in 2022 and 2023.
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Table 1. Distribution of gender, year, nationality, and genotype Table 4. Comparison of viral loads according to genotypes
n % ‘ n ‘ Median (Q1-Q3) p-value
Gender Genotype
Male 96 66.7 Type 1 22 | 22.000,00 (535,00-255.000,00)
Female 48 33.3 Typela |7 | 390.000,00 (11.085,00-1.800.000,00)
Year Type 1b | 50 | 426.204,00 (17.440,00-2.281.547,00)
2019 50 34.7 Type2 |7 | 480.000,00 (100.000,00-2.700.000,00)
2020 23 16.0 T 3 47 | 200.000 (21.000,00-1.882.634,00) ‘%
2021 29 20.1 YES 4 v
2022 26 18.1 Type 4 5 120.000,00 (7.725,00-7.733.381,50)
2023 19 n Mixed 16 | 65,000,00 (5.325,00-1.565.894,50)
Nationality infection
T”rki,Sh i 938 modes of transmission, and the absence of effective vaccines
Foreidy P 42 (12). Diagnosis of HCV infection is based on the detection of HCV-
Genotype specific antibodies using enzyme-linked immunosorbent assay
Type 1 22 15.3 (ELISA). If the ELISA result is positive; HCV viral core antigen or viral
Type 1a 7 4.9 genomic RNA (HCV-RNA) must be tested to confirm the diagnosis.
REZ ;b 30 227 In 80-90% of patients, anti-HCV antibodies become positive six
Type 3 47 3.2.6 to twelve weeks after exposure (13). The identification of HCV
Type 4 5 35 genotypes is important for adjusting the dosage of antiviral agents,
Type 1+ Type 1b 2 1.4 determining the duration of treatment, monitoring treatment
Type 1b + Type 3 1 0.7 response, and predicting patient prognosis (7,14). Various studies
Type 2 + Type 3 2 1.4 were conducted to investigate the frequency of HCV genotypes
Type 4 + Type 3 1 0.7 in our region and country (Table 6). It has been reported that the
majority of HCV infection in Turkey is caused by genotype 1, and
Table 2. Age and viral load its prevalence varies between 57.1% and 97.1% 15). The most
. Minimum- common subtype in Turkey is genotype 1b, with a prevalence of
Median (Q1-03) maximum 52.7%-97.4% (16,17).
Age 40.00 (29.00-71.00) 18.00-94.00 In our study, as in previous data, the most frequent genotype
Viral load | 190.000 (12.500-1.519.366,50) | 10,00-48.100.000,00 was genotype 1 at a rate of 54.9%, and the most common subtype
was genotype 1b at a rate of 34.7%. When the relationship
Table 3. Comparison of patient age according to genotype between age ?”d genotype was analyzed, the Iowgr age of
‘ n ‘ Median (Q1-Q3) p-value genptype 3 pan.e.nts Compareq with genotype jb pa‘ue'nts was
GonoliEl statistically S|gnln°|cantl. Accordlng to the data in the ||t§r§ture,
the ages of patients infected with genotype 1 were statistically
Type'l 22 | 30.50 (24.75-64.25) significantly higher compared with those infected with other
Type 1a i/ 41.00 (32.00-71.00) genotypes. (18,19). In various studies conducted in Turkey, no
Type 1b 50 | 67.50 (58.00-79.00) statistically significant relationship was found between HCV-RNA
Type 2 7 | 40.00(31.00-77.00) | <0.001 load and genotype (15,20).
Type 3 47 | 30.00 (27.00-36.00) In our study, the low viral loads of patients infected with
Type 4 57.00 (47.00-77.50) genotype 1 were statistically significant compared with those
Mixed infectici 59.00 (31.25-73.00) infected with genotypes 1b and 3. We believe that the coronavirus

In post-hoc analyses, the number of individuals infected with the
type 1 genotype was lower in 2019 but was higher in 2022 and
2023. A statistically significant difference was found between
the nationalities of the patients based on the HCV genotypes, a
statistically significant difference was found (p=0.034). In post-hoc
analyses, the rate of infection with genotype 4 was lower in Turkish
patients, whereas the rate was higher in foreign patients (Table 5).

Discussion

Hepatitis C infection is a significant public health issue due to
its high rate of chronicity, potential for severe liver diseases, various

disease 2019 pandemic may lead to variations in the viral
loads of infections caused by different HCV genotypes, and the
increase in strains that cannot be subtypes may also be related
to the pandemic. Different results have been reported in studies
investigating genotype distribution and gender association. VWhile
some studies have found that genotype 1b is more commonly
observed in women and genotype 3 in men, other studies
have established that there is no statistical significance between
genotype and gender (4,21,22). In a study examining the HCV
genotype distribution in Syria between 2004 and 2006, the most
frequently detected genotype was 4, with a rate of 59% (23). In
various studies conducted in Turkey, the frequency of genotype
4 has been reported as 0-11%. In these studies, it was stated
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Table 5. Comparison of gender, year, and nationality according to genotype

Type 1 Type 1a Type 1b Type 2 Type 3 Type 4 Mixed p-value

Gender
Male 17 (77.3%) 5 (71.4%) 25 (50.0%) 5 (71.4%) 37 (78.7%) 4 (80.0%) 3 (50.0%) 0.059
Female 5 (22.7%) 2 (28.6%) 25 (50.0%) 2 (21.3%) 10 (21.3%) 1(20.0%) 3 (50.0%) '
Year
2019 0 (0.0%) 1(14.3%) 25 (50.0%) 2 (28.6%) 17 (36.2%) 3 (60.0%) 2 (33.3%)
2020 0 (0.0%) 1(14.3%) 9 (18.0%) 1(14.3%) 10 (21.3%) 1(20.0%) 1(16.7%)
2021 2 (9.1%) 0 (0.0%) 9 (18.0%) 1(14.3%) 15 (31.9%) 1(20.0%) 1(16.7%) <0.001
2022 10 (45.5%) 3(6.0%) 3(6.0%) 3(42.9%) 5(10.6%) 0 (0.0%) 2 (33.3%)
2023 10 (45.5%) 2 (28.6%) 4 (8.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Nationality
Turkish 21 (95.5%) 7 (100.0%) 50 (100.0%) 7 (100.0%) 44 (93.6%) 3(60.0%) 6 (100.0%) 0.034
Foreign 1(4.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (6.4%) 2 (40.0%) 0 (0.0%) '

that the frequency of genotype 4 was rapidly increasing in our Study Limitations

country because of migration as a result of the war in Syria and
that its surveillance was important because genotype 4 was more
resistant to treatment (23,24). In our study, we detected genotype
4 at a rate of 3.5%, similar to the literature data.

Treatment may fail in patients infected with mixed genotypes.
In various studies conducted in our country, the prevalence of
mixed genotype has been reported as 0-8.6% (7,25,26).

In our study, the mixed genotype rate was 4.2%, which was
in line with the literature. In a study conducted in our hospital in
2019, the most common genotype was genotype 1b at a rate of
58.9%, and it was observed that there was no change in the most
dominant genotype in our hospital (18).

The retrospective nature of our study is one of the limitations
due to the inability to identify risk factors and modes of transmission.

Conclusion

In conclusion, the detection of HCV genotypes is important
in determining appropriate antiviral therapy, its duration, and
monitoring prognosis. Because the genotype distribution in Turkey
varies by region, more molecular epidemiological studies on HCV
genotypes are required.

Table 6. Percentage of genotype distribution (%) in some studies conducted in Turkey within the last five years

Study Year ?enotype fl.-‘-:notype ?:notype genotype genotype fenotype ;‘-enotype genotype Mixed
Kuru et al. (23) 2020 | - 4.2 85.8 0.6 3 11 - - -
Sari et al. (26) 2020 | 12.3 12.5 53.7 5.3 11.8 3.6 0.4 - -
Agca et al. (27) 2021 | 5.8 6.1 72.8 2 9.2 25 0.1 - 1.5
Ozkaya et al. (28) 2021 | 3.4 3.7 82.8 1.8 6.7 0.9 - - 0.6
Alacam et al. (29) 2022 | 2.6 {1352 56.2 6.7 14 8.8 1.3 0.2 8.6
Arici et al. (30) 2022 | 7.5 10.6 59.3 2.6 15.3 2.1 - - 2.6
Bozlak et al. (11) 2023 | - 8.5 71 12 12 (3a) 6 - - -
Cint et al. (31) 2023 | 51.5 - - 1.3 21.4 20 4.6 - 1.23
Our Study 2024 | 15.3 4.9 34.7 4.9 32.6 315 - - 4.2
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