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ABSTRACT
Objectives: The aim of this study was to present the preliminary 
findings of real-world data of sofosbuvir/velpatasvir/voxilaprevir 
(SOF/VEL/VOX) in treatment-naive chronic hepatitis C (CHC) 
patients, which was approved for the first time in treatment-naive 
patients in Turkey.
Materials and Methods: This retrospective, cross-sectional, 
multicenter and national study comprised treatment-naive CHC 
patients receiving SOF/VEL/VOX between June-December 2022 in 
ten centers from Turkey. The sustained virological response (SVR) 
was defined as undetectable hepatitis C virus (HCV)-RNA after at 
least 12 weeks or more from the end of antiviral therapy.
Results: Forty one patients initiating SOF/VEL/VOX were included 
in the study; median age 55 [interquartile range (IQR): 34.5-61 
years], 63.4% males, and median HCV-RNA 521,644 IU/mL. 
Genotype distribution ranged from 1 to 4 in 28 patients who 
underwent genotype analysis, and genotype-1 was detected in 24 
(85.7%) patients. The most common risk factor was substance 

ÖZ
Amaç: Bu çalışmada tedavi naive kronik hepatit C (KHC) 
hastalarında sofosbuvir/velpatasvir/voxilaprevir (SOF/VEL/VOX) 
gerçek yaşam verilerinin ön sonuçlarının sunulması amaçlanmıştır. 
Gereç ve Yöntemler: Bu retrospektif, kesitsel, çok merkezli, ulusal 
çalışmaya Haziran-Aralık 2022 tarihleri arasında SOF/VEL/VOX 
tedavisi başlanmış tedavi naive KHC hastaları dahil edilmiştir. Kalıcı 
virolojik yanıt (SVR), antiviral tedavinin kesilmesinin ardından en 
az 12 hafta sonra saptanamayan hepatit C virüs (HCV)-RNA olarak 
tanımlanmıştır.
Bulgular: Çalışmaya SOF/VEL/VOX başlanan 41 tedavi naive KHC 
hastası dahil edildi. Hastaların medyan yaşı 55 [çeyrekler arası 
aralık (IQR) 34,5-61 yaş] olup, %63,4’ü erkekti. Medyan HCV-RNA 
521.644 IU/mL saptandı. Genotip analizi yapılan 28 hastada genotip 
dağılımı 1 ile 4 arasında değişmekteydi ve hastaların 24’ünde 
(%85,7) genotip 1 saptandı. En sık görülen risk faktörü madde 
kullanımı (n=10, %24,4), en sık eşlik eden hastalık hipertansiyon 
(n=11, %26,8) idi. 3 (%7,3) hastada kompanse siroz ve 1 (%2,4) 
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Introduction

Hepatitis C virus (HCV) infection remains one of the most 
important public health problems worldwide, currently affecting 
58 million people and 1.5 million newly infected patients each 
year (1). However, enhanced recognition of virus particles and 
understanding the pathophysiology of the disease, provided 
developments of direct-acting antivirals (DAA) pioneering 
improvements of therapy (2). After the first DAA was approved 
in 2011 by the US Food and Drug Administration, more than 
ten pharmaceuticals (including effective against all genotypes) 
are currently available for use (3). The World Health Organization 
proposes pan-genotypic DAAs for all adult patients infected with 
HCV (1).

Sofosbuvir/velpatasvir/voxilaprevir (SOF/VEL/VOX); 
containing 400 mg sofosbuvir (NS5B polymerase inhibitor), 
100 mg velpatasvir (NS5A inhibitor), and 100 mg voxilaprevir 
(NS3/4A protease inhibitor) is a pan-genotypic DAA introduced 
in treatment-experienced patients who were previously treated 
but failed with DAA-containing regimens. The product provides 
opportunity to patients using a single tablet once a day with good 
tolerability (4,5). Recently reported real-world data also endorses 
the effectiveness of SOF/VEL/VOX as a new option for treatment 
regimens for HCV patients who had previously experienced DAA 
failure (6,7).

Although the efficacy of the SOF/VEL/VOX combination is 
well established in treatment-naive patients in phase-3 trials, 
real world data is not available in the literature in such patients 
(8). SOF/VEL/VOX has been approved as a new option both in 
treatment-naive and prior experienced chronic hepatitis C (CHC) 
patients since June 2022 in Turkey (9). Thus, we were able to use 
SOF/VEL/VOX for the first time in real life in CHC patients who 
had not received any antiviral therapy previously.

In this study, we aimed to present the preliminary findings of 
real-world data of SOF/VEL/VOX in treatment-naive CHC patients, 
which was approved for the first time in treatment-naive patients 
in Turkey as well as in the world.

Materials and Methods

Patients and Study Design
This retrospective, cross-sectional, multicenter, and national 

study was conducted on patients who were administered SOF/VEL/
VOX between June 2022 and December 2022 in ten centers from 
Turkey. The data of patients [sociodemographic features (age, sex, 
route of transmission), laboratory [viral load, HCV genotype-subtype, 
aspartate aminotransferase (AST), alanine aminotransferase (ALT), 
gama-glutamyl transferase (GGT), alkaline phosphatase, platelet, 
International Normalized Ratio, alpha-fetoprotein, total bilirubin and 
radiological findings before and during treatment, treatment-related 
side effects and comorbidities] were collected retrospectively. 

Patients who were older than 18 years, were infected with any 
genotype and subtype of HCV for more than 6 months and had 
never received antiviral therapy for HCV (treatment-naive) were 
included in the study.

Patients who were pregnant or breastfeeding and those who 
had experienced prior CHC treatment were excluded.

All patients were treated with one tablet SOF/VEL/VOX per day 
for eight weeks in non-cirrhotic patients and 12 weeks in patients 
with compensated cirrhosis in accordance with the manufacturer’s 
and Social Security Institution of Turkey’s recommendations (5,9). 
Patients were examined for clinical, virological, and biochemical 
improvements at the fourth, eighth, and, if any, twelfth weeks of 
treatment. The follow-up of the patients whose treatment was 
completed was continued every three months to determine the 
sustained virological response (SVR). 
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abuse (n=10, 24.4%) and the most common comorbidity was 
hypertension (n=111, 26.8%). 3 (7.3%) patients had compensated 
cirrhosis and one (2.4%) had hepatocellular carcinoma. While in 
the 1st month of treatment, HCV-RNA was negative in all patients 
except one patient, at the end of treatment all patients’ viral load 
was negative. SVR12 results were available in 23 patients and 
SVR24 in 10 patients. SVR12 and SVR24 were achieved in all 
patients who could be evaluated (100%) (SVR12, 23/23; SVR24, 
10/10). Adverse events were reported by two patients: Diarrhea 
(2.4%) and nausea (2.4%), but did not lead to a discontinuation 
of treatment.
Conclusion: The preliminary results of our study corroborated 
the efficacy and well tolerateability of SOF/VEL/VOX in treatment-
naive CHC patients. High SVR rates were also observed across 
genotypes 1, 2, 3, 4 with the pangenotypic SOF/VEL/VOX.
Keywords: Hepatitis C treatment, sofosbuvir/velpatasvir/
voxilaprevir, real-world data, direct acting antivirals

hastada hepatoselüler karsinom vardı. Tedavinin 1. ayında 1 hasta 
dışında tüm hastalarda HCV-RNA negatif iken, tedavi bitiminde 
tüm hastaların viral yükleri negatifti. SVR12 sonuçları 23 hastada 
ve SVR24 sonuçları 10 hastada mevcuttu. Değerlendirilebilen tüm 
hastalarda (%100) SVR12 ve SVR24 elde edildi (SVR12, 23/23; 
SVR24, 10/10). Hastaların birinde ishal (%2,4) ve birinde de mide 
bulantısı (%2,4) görüldü, ancak tedavinin kesilmesine neden 
olmadı.
Sonuç: Çalışmamızın ön sonuçları, daha önce tedavi görmemiş 
KHC hastalarında SOF/VEL/VOX’in etkin olduğunu ve iyi tolere 
edilebildiğini göstermektedir. Ayrıca pangenotipik SOF/VEL/VOX 
ile genotip 1, 2, 3, 4’te de yüksek SVR oranları gözlenmiştir.
Anahtar Kelimeler: Hepatit C tedavisi, sofosbuvir/velpatasvir/
voxilaprevir, gerçek yaşam verileri, direkt etkili antiviraller
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SVR was defined as undetectable HCV-RNA after at least 
12 weeks or more from the end of antiviral therapy. The primary 
endpoint was an achievement of SVR. The secondary endpoints 
were determined as virologic responses at week four and the end 
of treatment (eighth or twelfth week). 

This study was approved by the Harran University Faculty 
of Medicine Ethics Committee Commission (approval number: 
HRÜ/23.02.29, date: 23.01.2023).

Statistical Analysis
Statistical analyzes were performed using SPSS version 

21 (SPSS Inc., Chicago, IL, USA). Categorical variables were 
presented as frequencies, distributions, and percentages, and 
continuous variables as medians [interquartile range (IQR)]. 
The Kolmogorov-Smirnov test was used to assess the normality 
of the samples distribution. Friedman test and Wilcoxon signed-
rank test were used to analyze variation of the recurrent laboratory 
parameters at the beginning of treatment, the 1st month of 
treatment, and the end of treatment for dependent groups. A value 
of p<0.05 was accepted statistically significant.

Results

This study included 41 treatment-naive CHC patients who were 
initiated SOF/VEL/VOX. Baseline characteristics and pretreatment 
laboratory results of all patients are presented in Table 1. The 
median age of the patients was 55 (IQR: 34.5-61 years) and 26 
(63.4%) were male. The most frequently identified risk factor 
for CHC was substance abuse (n=10, 24.4%), while the most 
common comorbidity was hypertension (n=11, 26.8%). Three 
(7.3%) patients had compensated cirrhosis and one (2.4%) had 
hepatocellular carcinoma (HCC). The HCV genotype was evaluated 
in 28 (68.3%) patients. Genotype distribution was; genotype 1 in 
24 (85.7%), genotype 2 in one (3.6%), genotype 3 in two (7.1%), 
and genotype 4 in one (3.6%) patient.

Pre-treatment laboratory data and changes in parameters at the 
1st month of treatment and at the end of treatment are presented 
in Table 2. The results of the patients whose laboratory parameters 
were recorded in all three time periods were analyzed. Changes 
in ALT, AST, GGT, and total bilirubin were found to be statistically 
significant at the beginning, 1st month, and the end of treatment. 
This significant difference in ALT, AST, and GGT changes was 
associated with a significant reduction in the 1st month of treatment 
compared to pre-treatment (p<0.001, p= 0.001 and p=0.029, 
respectively). A significant difference for the total bilirubin change 
was associated with a decrease in the 1st month of treatment 
compared with the end of treatment (p=0.048). The changes in 
ALT, AST, GGT and total bilirubin are shown in Figure 1. In the 1st 

month of treatment, HCV-RNA was negative in all patients except 
one patient; who had multiple preexisting diseases and had to use 
multiple medications and was also co-infected with syphilis and 
penicillin treatment had been administered concurrent with SOF/
VEL/VOX. The patient’s HCV-RNA at the end of treatment was 
negative.

The median pretreatment HCV-RNA of the patients was 
521,644 IU/mL. HCV-RNA was evaluated in 35 patients in the 1st 

month of treatment and in 36 patients at the end of the treatment. 

Table 1. Baseline characteristics of patients before treatment

n=41

Age, year, median (IQR) 55 (34.5-61)

Sex, n (%)

Male 26 (63.4)

Female 15 (36.6)

Risk factors, n (%)

Substance abuse 10 (24.4)

Hemodialysis 1 (2.4)

Unknown 30 (73.2)

Comorbidities, n (%)

Diabetes mellitus 4 (9.8)

Hypertension 11 (26.8)

Heart disease 8 (19.5)

Thyroid disease 1 (2.4)

Chronic renal failure 1 (2.4)

Asthma 3 (7.3)

Cirrhosis, n (%) 3 (7.3)

Hepatocellular carcinoma, n (%) 1 (2.4)

Splenomegaly, n (%) 1 (2.4)

Hepatosteatosis, n (%) 8 (19.5)

Pretreatment laboratory data

HCV-RNA, IU/mL, median (IQR)
521,644 (177,630-
2,668,048)

Platelets, x103/μL
248,000 (190,000-
291,500)

Creatinin, mg/dL 0.82 (0.69-0.92)

Albumin, g/dL 4.2 (3.7-4.5)

ALT, U/L 58 (30-90)

AST, U/L 40 (27-61)

GGT, U/L 39 (26-77)

ALP, U/L 85 (62-111)

TB, mg/dL 0,60 (0.47-0.80)

AFP, IU/mL 3.0 (2.2-4.4)

INR 1.03 (1.00-1.10)

Genotype

gp 1 24 

Subtype 1a 4

Subtype 1b 14

Subtype unspecified 6

gp 2 1

gp 3 2

gp 4 1

Treatment duration

8 weeks, n (%) 38 (92.7)

12 weeks, n (%) 3 (7.3)

IQR: Interquartile range, HCV: Hepatitis C virus, ALT: Alanine aminotransferase, 
AST: Aspartate aminotransferase, GGT: Gamma-glutamyl transferase ALP: 
Alkaline phosphatase, TB: Total bilirubin, AFP: Alpha-fetoprotein, INR: 
International Normalized Ratio, gp: Genotype
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While only one patient had detectable HCV-RNA (2375 IU/mL) in 
the 1st month of treatment, all patients were negative for HCV-RNA 
at the end of treatment. SVR12 results were available in 23 patients 
and SVR24 in 10 patients. SVR12 and SVR24 were achieved in all 
patients who could be evaluated (100%) ( SVR12, 23/23; SVR24, 
10/10). Diarrhea was detected in one patient (2.4%) and nausea 
in another patient (2.4%) in the first month of treatment. The 
complaints of the patient who had nausea continued throughout 
the treatment, but the treatment was completed successfully.

One patient who is cirrhotic died during treatment because 
of underlying disease pancreatic adenocancer, and thus could 
not be evaluated for SVR. Another patient developed novel HCC 
six months after the cessation of treatment while examining 
for SVR24. He achieved SVR24 and underwent transarterial 
chemotherapy (TACE).

Discussion

This study presented preliminary results of real-world data of 
treatment - naive CHC patients treated with SOF/VEL/VOX and 
supports that SOF/VEL/VOX is effective and tolerable in treatment-
naive CHC patients. Also, limited data show that SVR rates are 
high, favoring the results of clinical trials.

SOF/VEL/VOX, the efficacy of which has been demonstrated in 
phase-3 trials, was introduced as a reliable salvage treatment option 
especially in patients nonresponding to DAA treatment. POLARIS-1 
and POLARIS-4 phase-3 trials included DAA-experienced patients 
and consistent with these trials real world settings showed high 
SVR rates in patients who failed from DAA course (6,7,10,11,12). 
On the other hand, real-world data are scarce about the efficacy 
and safety of SOF/VEL/VOX in patients who have never received 
HCV therapy.

Table 2. Pre-treatment, 1st month of treatment, and post-treatment laboratory data

Laboratory data, 
median (IQR)

n Pre-treatment Firstmonth of treatment Post-treatment p*

Platelets 24 237,500 (191,500-263,000) 230,500 (195,500-287,500) 240,500 (210,250-273,750) 0.284

Albumin 20 4.1 (3.7-4.4) 4.3 (3.9-4.4) 4.3 (3.7-4.7) 0.959

ALT 24 51 (27-83) 19 (14-26) 16 (11-26) <0.001

AST 24 39 (27-57) 25 (17-30) 20 (17-29) <0.001

GGT 16 34 (20-97) 26 (19-43) 27 (16-32) 0.011

ALP 15 85 (49-109) 78 (66-100) 78 (44-100) 0.526

TB 17 0.55 (0.35-0.93) 0.58 (0.40-0.95) 0.40 (0.27-0.80) 0.014

AFP 14 2.8 (2.0-3.3) 2.4 (1.7-3.2) 2.1 (1.8-3.3) 0.225

INR 17 1.03 (1.0-1.1) 1.0 (0.97-1.1) 1.0 (0.99-1.05) 0.167

IQR: Interquartile range, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, GGT: Gamma-glutamil transferaz, ALP: Alkaline phosphatase, TB: Total 
bilirubin, AFP: Alpha-fetoprotein, INR: International Normalized Ratio, *Friedman test

Figure 1. Change of laboratory parameters during treatment
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POLARIS-2 and POLARIS-3, phase-3 open-label trials, in which 
the efficacy of SOF/VEL/VOX was investigated primarily in DAA-
naive CHC patients, comprised patients who had not received 
any antiviral therapy previously, besides interferon-based regimen 
experienced patients. Cirrhotic and noncirrhotic patients from 
all genotypes were included in the POLARIS-2 study, except 
genotype-3 cirrhotic patients. Genotype-3 cirrhotic patients who 
were excluded from POLARIS-2 were included in POLARIS-3. In 
the SOF/VEL/VOX treatment arm; 76% (n=383) of the patients 
included in the POLARIS-2 study and 68% (n=75) of the patients 
included in the POLARIS-3 study were treatment-naive patients 
who had never received any HCV therapy previously. In these 
trials, SOF/VEL/VOX for 8 weeks compared with SOF/VEL for 12 
weeks. Albeit the SOF/VEL/VOX arm could not be shown to be 
non-inferior to the SOF/VEL arm in POLARIS-2, high overall SVR 
rates were obtained in both arms, 95% versus 98% (13). In the 
present study 41 treatment-naive CHC patients with genotype 1-4 
were included, and the majority of our patients were noncirrhotic 
(92,7%); therefore, except three patients, they received SOF/VEL/
VOX for 8 weeks. All patients’ response to treatment was excellent 
and HCV-RNAs were negative at the 1st month of treatment except 
one patient. The patient who had detectable HCV-RNA in the first 
month of treatment had multiple preexisting diseases and had to 
use multiple medications concomitant with HCV treatment. Also, 
he was co-infected with syphilis and penicillin treatment had been 
administered in addition to SOF/VEL/VOX. However, the patient’s 
viral load was negative at the end of treatment. SVR12 results were 
available in 23 patients during the article submission, and SVR rates 
were 100%.

In this evaluation, one patient with chronic renal failure who was 
on dialysis three times a week received SOF/VEL/VOX, despite the 
fact that it has not been studied in patients with end-stage renal 
disease (ESDR) requiring dialysis. Since the patient was a Syrian 
refugee and there was no HCV treatment approved for refugees 
in Turkey, SOF/VEL/VOX was used which obtained by the patient’s 
own resources. SOF/VEL/VOX was used with no dose adjustment 
in accordance with the manufacturer’s recommendation (5). 
The patient completed the treatment with no complications and 
achieved SVR. To the best of our knowledge, this is the first case 
of receiving SOF/VEL/VOX in a patient with ESDR requiring dialysis. 
SOF/VEL/VOX was given to a patient with HCC and viral load was 
negative at the first month of treatment. Follow-up continues for 
virological response.

Clinical studies and postmarketing experience revealed that the 
most common gastrointestinal adverse reactions related to SOF/
VEL/VOX are diarrhea and nausea (4,11,12,13,14). In this study, 
diarrhea was detected in one patient (2.4%) and nausea in another 
patient (2.4%) in the first month of treatment. The complaints of 
the patient, who had nausea, continued throughout the eight weeks 
but did not lead to a discontinuation of treatment. Serious adverse 
events were determined in two patients. One patient developed 
current HCC six months after the cessation of treatment while 
examining for SVR24. He achieved SVR24 and underwent TACE 
for HCC. Another patient who was cirrhotic died during treatment 
because of underlying disease pancreatic adenocancer, which was 
not related to the SOF/VEL/VOX treatment.

Study Limitations
The strength of this study is that it is the first study examining 

SOF/VEL/VOX for the first time in treatment-naive CHC patients 
in a real-life setting. On the other hand, the major limitation of our 
study was the relatively small patient size. Also, the number of 
patients with cirrhosis was low. Another limitation is that data of if 
any resistance-associated substitutions of patients not be eligible 
due to the insufficient resources of our country.

Conclusion

The preliminary results of our study corroborated the efficacy 
and well tolerateability of SOF/VEL/VOX in treatment-naive CHC 
patients. We also observed high SVR rates across genotypes 1, 2, 
3, 4 with the pangenotypic SOF/VEL/VOX. Consequently, SOF/VEL/
VOX may be another choice with the easy-to-use (once-daily, fixed-
dose combination and short-duration regimen) in all genotypes of 
treatment-naive CHC patients. Additional studies with high sample 
sizes are required to support our data.
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