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Introduction: Hepatitis C virus (HCV) is an essential cause of hepatitis, cirrhosis, and hepatocellular carcinoma. Hepatitis C virus is a global public 
health problem. “Field practice” in patients with HCV infection is significant for directly observing treatment responses with antiviral agents. Our 
study aimed to evaluate the effectiveness of direct-acting antivirals (DAAs) in Kayseri City Hospital.
Materials and Methods: Our retrospective observational study, conducted at a single center, evaluated HCV-RNA-positive patients who were 
genotyped between January 2019 and April 2023. Demographic characteristics, laboratory values, treatment agents, and HCV genotypes of the 
patients were recorded using the hospital information system. The primary endpoint of the study was the sustained virological response 12 weeks 
after treatment.
Results: In our five-year study involving 177 patients, the average age was 60.6, and 55.4% (n=98) of the participants were male. Genotype 1b was 
the most common at 51.8%, followed by genotype 4 at 19.2%. Additionally, six of 11 Syrian patients were identified as genotype 3. The glecaprevir/
pibrentasvir combination was administered to 91.5% of the patients, while the sofosbuvir/velpatasvir/voxilaprevir combination was started in 8.5% 
(n=15). A total of 6.2% of the patients had prior treatment experience. At week 12, all patients exhibited negative HCV-RNA levels, resulting in a 
100% treatment success rate.
Conclusion: These two DAAs currently used in HCV infection were highly effective. The prevalence of genotype 4 in our region was higher than the 
national HCV genotype distribution.
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Giriş: Hepatit C virüsü (HCV), hepatit, siroz ve hepatosellüler karsinomun önemli bir nedenidir ve global bir halk sağlığı sorunudur. Hepatit C virüs 
enfeksiyonu olan hastalarında “saha pratiği”, antiviral ajanlarla tedavi yanıtlarının doğrudan görülmesi açısından çok önemlidir. Çalışmamızda 
Kayseri Şehir Hastanesi’nde doğrudan etkili antivirallerin (DAA’lar) etkinliğini değerlendirmek amaçlanmıştır.
Gereç ve Yöntem: Tek merkezli retrospektif gözlemsel olan çalışmamız Ocak 2019-Nisan 2023 tarihleri arasında HCV RNA’sı pozitif, genotiplendirmesi 
yapılmış hastalar değerlendirmeye alındı. Hastaların demografik özellikleri, laboratuvar değerleri, tedavi ajanları ve HCV genotipleri hastane bilgi 
sistemi aracılığıyla kaydedildi. Birincil sonlanım noktası tedaviden 12 hafta sonra kalıcı virolojik yanıt olarak kabul edildi.
Bulgular: Yüz yetmiş yedi hasta ve beş yıllık dönemi kapsayan çalışmamızda yaş ortalaması 60,6 ve hastaların %55,4’ü (n=98) erkekti. En sık 
genotip 1b (%51,8) idi ve ikinci sırada %19,2 ile genotip 4 vardı. Ek olarak Suriyeli 11 hastanın altısı genotip 3’tü. Hastaların %91,5’ine Glecaprevir/
pibrentasvir kombinasyonu başlanmıştı, %8,5’ine ise (n=15) sofosbuvir/velpatasvir/voxilaprevir kombinasyonu başlandı. Hastaların %6,2’si tedavi 
deneyimli idi. Tüm hastaların 12. haftadaki kontrol HCV-RNA düzeyleri negatif ve tedavi başarı oranı %100’dü.
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Introduction

Hepatitis C virus (HCV) is a significant health problem worldwide. 
It is one of the most important causes of chronic hepatitis, 
liver cirrhosis, and hepatocellular carcinoma[1]. Worldwide, an 
estimated 58 million people have chronic HCV infections, and 
about 1.5 million new infections occur each year. An anticipated 
3.2 million adolescents and children are affected by chronic HCV 
infection-HCV can lead to both acute and chronic conditions. 
Acute HCV infections are generally asymptomatic, and most do 
not cause life-threatening illness. In about 30% (15-45%) of 
the infected individuals, the virus clears spontaneously within 
six months of infection without treatment. The remaining 70% 
(55-85%) develop chronic HCV infection. The risk of cirrhosis 
in those with chronic HCV infection ranges from 15% to 30% 
within 20 years [2].

HCV, like many other RNA viruses, has genetic diversity. The 
high replication rate of HCV and the absence of the error repair 
function of the RNA-dependent RNA polymerase enzyme are 
associated with genetic diversity. In this way, HCV can escape 
the immune response and antiviral treatment. HCV has been 
shown to have eight major genotypes and around 80 subtypes[3]. 
According to studies examining HCV genotype distributions in 
our country, in approximately 70-90%, genotype 1 appears to 
be the most dominant[1,4,5].

The introduction of interferon-free direct antiviral agent (DAA) 
therapies has reinvented the treatment landscape for HCV. 
After 2015, oral combination DAAs became the standard for 
treating HCV infection. Since then, they have presented several 
advantages, including a specific target of HCV viral replication 
(thus appearing less dependent on host characteristics) and 
very high sustained virological response rates with fewer side 
effects and lower pill load. Based on these foundations, the 
World Health Organization has published an ambitious target to 
eradicate HCV infection worldwide by 2030[1,6,7].

This study aims to demonstrate the treatment response of newly 
emerging direct-acting antivirals in HCV-infected patients.

Materials and Methods

This retrospective, observational study, conducted at a single 
center, was performed in the Clinic of Infectious Diseases and 
Clinical Microbiology, Kayseri City Hospital. The study was 
approved by the Kayseri City Hospital of Clinical Research Ethics 
Committee (decision no: 870, date: 11.07.2023). The patients were 

scanned from the files and the hospital information system, and 
those infected with HCV (anti-HCV-positive) were identified. All 
patients with HCV-RNA >15 IU/ml and receiving DAA treatment 
were included in the study. Out of 184 patients, seven were 
excluded from the study because they stopped following the 
treatment. HCV-RNA levels, age, gender, bilirubin, aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), platelet 
count, and “international normalized ratio” (INR) values were 
recorded at the initiation of treatment, the 4th week and the 
12th week. The HCV-RNA level at the 12th week after therapy 
was used to evaluate the permanent viral response. Based on 
patients’ treatment experiences, two groups were identified: 
naïve and treatment-experienced. Additionally, classifications 
were made according to nationality, distinguishing between 
Turkish and Syrian citizens. Genotype status was categorized 
into groups 1a, 1b, 2, 3, 4, and mixed. 

Quantitative real-time (reverse transcriptase) polymerase 
chain reaction (PCR) determined HCV-RNA in plasma 
samples. Viral nucleic acid isolation was performed using “The 
QIAsymphony DSP virus/pathogen midi kit” (Qiagen, Germany) 
and the QIAsymphony SP/AS (Qiagen, Germany) instrument. 
Quantitative HCV-RNA PCR tests were performed on the Rotor-
Gene Q real-time PCR instrument (Qiagen, Germany). HCV 
genotyping test was performed using the real-time PCR method 
with the Montania 4,896 (Anatolia Geneworks, Turkey) device 
and Bosphore HCV genotyping (Anatolia Geneworks, Turkey) kit.

Statistical Analysis

In the statistical evaluation of the data obtained from the study, 
categorical data were summarized as frequency and percentage, 
and continuous data as mean±standard deviation or median 
value (interquartile range, minimum-maximum) depending 
on the data distribution. The Shapiro-Wilk test was used to 
evaluate the normality of the data. Comparisons of non-
normally distributed laboratory values over time were analyzed 
using the Friedman test. If statistical significance was found, 
pairwise comparisons were made using the Wilcoxon signed-
rank test. The significance level was taken as 0.05.

Results 

The mean age of the 177 patients in the five-year study was 
60.6±14.5 years (minimum: 22, maximum: 82). Of the patients, 
55.4% (n=98) were male. Citizenship distribution included 
93.8% (n=166) Turkish citizens and 6.2% (n=11) Syrian citizens. 
The median baseline HCV-RNA level was 1,524x103 IU/ml.  

Sonuç: Hepatit C enfeksiyonunda güncel olarak kullanılan bu iki DAA’ lar yüksek etkinliğe sahipti. Bölgemizdeki genotip 4’ün yaygınlığı ulusal HCV 
genotip dağılımından daha yüksekti.
Anahtar Kelimeler: Doğrudan etkili antiviraller, sürekli viral yanıt, hepatit C
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Among the patients, four (2.3%) were genotype 1a, 97 (54.8%) 
were genotype 1b, 12 (6.8%) were genotype 2, 22 (12.4%) were 
genotype 3, 34 (19.2%) were genotype 4, and eight (4.5%) had 
mixed genotypes. Additionally, six (54.5%) out of 11 Syrian 
patients were genotype 3. Eleven (6.2%) of the patients had 
previous treatment experience. According to the treatment 
regimens used, glecaprevir/pibrentasvir was administered 
in 91.5% (n=162), and sofosbuvir/velpatasvir/voxilaprevir 
combination was administered in 8.5% (n=15). The basic 
characteristics of the patients are shown in Table 1.

When the patients’ total bilirubin, AST, ALT, INR, platelet count, 
and alpha-fetoprotein (AFP) levels, baseline, fourth week, and 
twelfth-week values were examined, statistical significance 
was found over time in variables other than INR value and 
platelet count-(Friedman test, p=0.007 for bilirubin and other 
p values <0.001). The difference in time between the baseline 
value and the values at the 4th and 12th weeks was made with 
the Wilcoxon signed-row test. Total bilirubin levels increased 
significantly at four weeks (p=0.005), while AST, ALT, and AFP 
levels decreased significantly at four and 12 weeks compared to 
baseline values (Table 2). All patients had negative control HCV-
RNA levels at week 12; the treatment success rate was 100%.

The distribution of HCV genotypes by years is shown in 
Graphic 1.

Discussion

In our five-year study involving 177 patients, the average age 
was 60.6, with 55.4% (n=98) of the participants being male. 
The most common genotype was 1b (51.8%), with six out of 11 
Syrian patients having genotype 3. The glecaprevir/pibrentasvir 
combination was administered to 91.5% of the patients, and 
6.2% had prior treatment experience. Control HCV-RNA levels 
of all patients at week 12 were negative, and the treatment 
success rate was 100%.

Table 1. Baseline characteristics of the 177 patients included 
in the study
Characteristics n (%)

Mean age, standard deviation, (min-max); years 60.6±14.5 (22-82)

Male 98 (55.4)

Syrian 11 (6.2)

Median HCV-RNA level (min-max); (x103 IU/ml) 1,524  
(0.053-72,720)

Treatment regimens

Glecaprevir/pibrentasvir 162 (91.5)

Sofosbuvir/velpatasvir/voxilaprevir 15 (8.5)

HCV genotype

HCV1a 4 (2.3)

HCV1b 97 (54.8)

HCV2 12 (6.8)

HCV3 22 (12.4)

HCV4 34 (19.2)

Mix* 8 (4.5)

Previous treatment (IFN‐experienced) 11 (6.2)

Patients with normal bilirubin levels 163 (92.1)

Patients with normal AST values 77 (43.5)

Patients with normal ALT values 72 (40.7)

Patients with normal PLT values 132 (74.6)

Patients with normal INR values 78 (44.1)

Patients with normal AFP values 99 (55.9)

*Mix=1b-3, 2-3, 3-4, 3-4.

INR: International normalized ratio, AST: Aspartate aminotransferase, ALT: Alanine 
aminotransferase, min-max: Minimum-maximum

Table 2. Change in the laboratory values of the patients

Baseline factors (n) Admission, median 
(IQRs)

4th week, median 
(IQRs)

12th week, median 
(IQRs)

Friedman test
p value

Wilcoxon analysis
p value

Bilirubin (mg/dl) 0.6 (0.4-0.85) 0.6 (0.5-0.9) 0.5 (0.4-0.8) 0.007 a<b 0.005
a>c 0.891

AST (U/l) 34 (37-59) 19 (12-21) 19 (15-23) <0.001 a>b<0.001
a>c <0.001

ALT (U/l) 38 (26-65) 16 (12-21) 14 (11-18) <0.001 a>b<0.001
a>c<0.001

INR 1.04 (1-1.17) 1.06 (1-1.12) 1.05 (1-1.19) 0.059

Platelets (103/mm3) 217 (151-266) 220 (158-280) 223 (164-270) 0.063

AFP (U/ml) 3.6 (2.4-7) 2.9 (2-5.6) 2.9 (2-4.8) <0.001 a>b<0.014
a>c<0.001

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, Bilirubin: Total bilirubin, AFP: Alpha-fetoprotein, IQRs: Interquartile ranges, INR: International normalized ratio
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At least seven major HCV genotypes have been identified 
worldwide, each containing multiple subtypes. In a new 
study reported from India in 2018, the number of genotypes 
increased to eight with the inclusion of a new genotype[8]. There 
are significant regional differences in the distribution of HCV 
genotypes. HCV genotype 1 is the most common worldwide, 
followed by genotypes 3, 4, and 2. While genotypes 1 and 3 
are common worldwide, the most significant proportion of 
genotypes 4 and 5 are in low-income countries[9,10]. In studies 
conducted in our country, HCV genotype 1 is the most prevalent. 
In a nationwide multicenter study spanning six years from 2016, 
genotype 1b emerged as the most prevalent genotype at 67%. 
Additionally, untypeable genotype 1 (7.7%), genotype 4 (7.3%), 
and genotype 3 (6.7%) were identified as the most frequently 
observed genotypes. Studies conducted in the Kayseri region 
have similarly indicated that genotype 1 is the most prevalent. 
However, unexpectedly, genotype 4 ranks second with an 
approximate rate of 30%[11-13].

Similarly, in our study, HCV genotype 1b was the most prevalent, 
and genotype 4 was the second most common, accounting for 
19%. The prevalence of genotype 4 in our region is higher than 
the national HCV genotype distribution. In a study examining 
the global epidemiology of HCV infection, genotype 4 was 
identified as the dominant genotype in the Middle East[9]. This 
outcome may be attributed to the significant immigration influx 
into the Kayseri region, which is a province in Central Anatolia.

Chronic HCV infection is associated with various extrahepatic 
diseases, including Sjögren’s syndrome, lichen planus, type 2 
diabetes, and non-Hodgkin’s lymphoma. Eradication of HCV 
has been shown to reduce liver-related and nonliver-related 
mortality in patients with chronic HCV[14].

With the discovery of DAA treatment after 30 years of clinical 
research since its identification, HCV has now become a curable 
disease. Clinical cure of HCV, including acute (duration of 
infection <6 months) and recent (duration of infection <12 
months) infection, has been achieved with the revolutionary 
DAA therapy. Various DAA regimens are safe and effective, 
including modern pan-genotypic combinations, such as 
sofosbuvir-velpatasvir and glecaprevir-pibrentasvir[15].

In the REACT (Recently Acquired HCV Infection Trial) study, an 
international, multicenter, open-label, phase 3, noninferiority 
study, adult patients with recent HCV infection were randomly 
assigned to receive sofosbuvir-velpatasvir for the standard 12 
weeks or a shortened six weeks. Sustainable virological response 
was found to be 89.4% in those receiving six weeks of treatment 
and 97.7% in those receiving 12 weeks. The shortened 6-week 
treatment was less effective than the standard 12-week 
treatment[16]. In a phase 3b study investigating the efficacy and 
safety of sofosbuvir-velpatasvir and sofosbuvir-velpatasvir-
voxilaprevir, both combinations were shown to be safe and 
have high SVR12 rates[17]. In our study, 15 patients received 
sofosbuvir-velpatasvir-voxilaprevir treatment for a standard 12 
weeks, and the SVR12 rate was determined to be 100%.

In contrast to the standard eight-week period for chronic HCV 
infection, studies have evaluated the efficacy of glecaprevir-
pibrentasvir treatment over four and six weeks in patients with 
recent HCV infection. Treatment with glecaprevir-pibrentasvir 
for six weeks has proven to be effective, safe, and well-tolerated, 
whereas the four-week treatment regimen demonstrates less 
effectiveness[18,19]. In our study, 162 patients received standard 
glecaprevir-pibrentasvir treatment; the SVR12 rate in these 
patients was 100%.

Study Limitations

Our study has some limitations. Since our study was retrospective 
and conducted at a single center, the patients’ modes of 
transmission and risk groups could not be evaluated.

Conclusion

In our study, the distribution of HCV genotypes aligned with 
national data, consisting of genotypes 1, 4, and 3, respectively. 
The currently employed treatment regimens for HCV infection, 
including sofosbuvir-velpatasvir-voxilaprevir and glecaprevir-
pibrentasvir, demonstrated high effectiveness.

Ethics 

Ethics Committee Approval: The study was approved by the 
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Informed Consent: Retrospective study. 

Graphic 1. Distribution of HCV genotypes

HCV: Hepatitis C virus
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