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ABSTRACT

Background/Aims: Chronic hepatitis C virus (HCV) infection constitutes a substantial healthcare concern in Tiirkiye. The clinical appli-
cation of direct-acting antiviral medications (DAAs) has transformed its management. The goal is to assess the efficacy and safety of
DAAs in the real-world setting in Turkish patients with chronic HCV.

Materials and Methods: Thirty-seven centers from Tiirkiye recorded 1807 patients to the database. Patients aged >18 years were
enrolled to the study. Their demographics, clinical information, DAAs used, efficacy, and safety information were evaluated. Efficacy and
safety results were reported for patients with 12-week post-treatment (SVR12) data.

Results: Among the patients, 919 (50.9%) were female with a mean of age 56 * 15 years (range:18-97 years) and 238 (13%) were cirrhotic.
Liver biopsy was performed in 296 patients. Mean histologic activity index score was 7.68 and fibrosis score was 2.58. Baseline mean
viral load was 4.11x10° copies/mL. Patients received the following treatments: Paritaprevir+Ritonavir+Ombitasvir+Dasabuvir (PrOD):706,
Ledipasvir+Sofosbuvir:490, Sofosbuvir+Ribavirin:176, PrOD+Ribavirin:175, Ledipasvir+Sofosbuvir+Ribavirin:156, PrO+Ribavirin:32, and
PrO:10. Response at the end of treatment was 99.2% (1454/1465) and SVR12 was 97.8% (1289/1318). The DAAs were generally well
tolerated. Ten and 13 patients discontinued therapy because of drug-related and unrelated adverse side effects, respectively.
Conclusion: This real-world study demonstrated that DAA treatment for HCV is both safe and highly effective. In two-thirds of the
patients, the hepatic inflammation is moderate to severe, and fibrosis is moderate to advanced in half of them. Patients’ characteristics
suggest that HCV infection is often not diagnosed or treated until patients present with moderate-to-severe stage, indicating that

diagnostic and therapeutic approaches should be used more effectively.
Keywords: Antiviral, chronic hepatitis C, drug safety, treatment effectiveness

INTRODUCTION

The global health issue of hepatitis C virus (HCV) infec-
tion is substantial, with an estimated worldwide preva-
lence of 71.1 million." Severe complications, such as
chronic hepatitis C (CHC), liver cirrhosis, hepatic fail-
ure, and hepatocellular carcinoma (HCC) are faced by a
significant number of patients with chronic HCV infec-
tions.2"® These complications result in an estimated 399
000 deaths annually.! Although interferon-based treat-
ment regimens provided therapy to a certain extent,’
their effectiveness were limited and are associated with
serious side effects. Furthermore, these agents are not
used and may even be contraindicated in patients with
severe disease (e.g. decompensated cirrhosis) who need
urgent treatment.

The clinical use of direct-acting antivirals (DAAs) has
transformed the management of HCV infection. Direct-
acting antivirals appear to eradicate the virus from the
blood (sustained virological response) with significantly
higher frequency. In addition, these agents appear to
cause much less serious adverse effects and are safe in
patients with severe disease.

Main Points

In this multicenter real-world cohort from Tiirkiye, DAAs
achieved high efficacy, with an SVR12 rate of 97.8%.

PrOD and sofosbuvir-based regimens demonstrated com-
parable effectiveness, regardless of decompensation or
previous treatment experience.

DAA therapy was safe and well tolerated, with low discon-
tinuation rates and no treatment-related mortality.

When patients with HCV infection achieve virologic
response, the infection is eradicated, quality of life
improves, and the risk of complications such as cirrhosis
and HCC is reduced.?®® Chronic HCV infection is a signifi-
cant healthcare challenge in Turkiye. Anti-HCV seroposi-
tivity is 1%, and the predominant genotype is genotype
1, 1b being the most prevalent subgenotype.*® Direct-
acting antivirals have been commonly available in Turkiye
recently. It is ranked second in the etiology of HCC after
hepatitis B virus infection.®" The objective of this mul-
ticenter prospective study was to evaluate the real-
world effectiveness of direct-acting antivirals in Turkish
patients with chronic HCV infection. The authors aimed
to determine treatment outcomes under routine clinical
conditions. In addition, the authors sought to assess the
safety profile of these regimens in everyday practice.

MATERIALS AND METHODS

Study Design

This is a prospective, non-randomized, observational
multicenter cohort study.

Patients

The current study included all consecutive patients who
received DAA treatment for HCV infection and were fol-
lowed up from April 1,2017, to February 28, 2018. Patients
who were previously treated (treatment-experienced)
and untreated (treatment-naive) were both included.

Methods
Turkish Viral HepatitisSociety (VHSD) and Infectious
Diseases and Clinical Microbiology Specialty Society
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(EKMUD) developed an online database to collect infor-
mation on patients with Chronic Hepatitis C (CHC) under-
going DAA treatment in Turkiye. Thirty-seven centers
from Turkiye recorded 1807 patients to the database. The
centers were selected from multiple regions to represent
the country (Figure 1). Patients aged 18 years and older
with chronic hepatitis C receiving direct-acting antivirals
were enrolled in this noninterventional observational trial.
All patients underwent detailed history-taking (age, gen-
der, diabetes mellitus, and other systemic comorbidities)
and a clinical examination.

The following laboratory investigations were performed
at baseline (within the previous 3 months), at the end of
therapy (EoT) and 12 weeks after the end of therapy (sus-
tained virologic response, SVR12): HCV RNA PCR quan-
titation, complete blood count, prothrombin time, serum
creatinine, serum albumin, total serum bilirubin, alanine
aminotransferase, alpha-fetoprotein, alkaline phospha-
tase, and gamma-glutamyl transferase. HCV genotype
was performed at baseline for treatment-naive patients.

This assay quantifies HCV RNA using the in vitro reverse
transcription-polymerase chain reaction (PCR) method,
with a sensitivity of 12 IU/mL for 0.5 mL and 30 IU/mL
for 0.2 mL sample volume, with a detection range of 12
IU/mL (log 1.08 1U/mL) to 100 million IU/mL (log 8.0 1U/
mL). Genotyping was completed with conventional oligo-
nucleotide-specific primers using PCR.

A baseline abdominal ultrasound performed within the pre-
vious three months was used to assess the presence of

cirrhosis and associated consequences, including atrophic
liver, coarse echotexture, irregular surface, dilated portal vein,
ascites, and splenomegaly. Liver biopsies were evaluated for
grading and staging using Knodell's modified method."

Decompensated cirrhosis was defined as the progression
of cirrhosis beyond the compensatory capacity of liver
function, with symptoms such as portal hypertension,
ascites, hepatic encephalopathy, or upper gastrointesti-
nal bleeding.'®

Efficacy and Safety Assessment

Response to therapy was evaluated at the end of therapy
(EoT) and 12 weeks post-treatment completion (SVR12)
using HCV RNA PCR quantitation. Several centers inves-
tigated HCV RNA quantification at week 4 of treatment.
Patients underwent regular follow-up for adverse events
or abnormal findings identified during physical examina-
tions and clinical laboratory tests. They were evaluated
every 4 weeks until the end of treatment, and 12 weeks
post-treatment.

Ethical Considerations

The study was approved by the Ethics Committee of
Cerrahpasa Medical School (Date: March 07, 2017,
Approval No: 59491012-604.01.02), and the study was
recorded on www.clinicaltrials.gov (NCT03145844). This
study was performed in compliance with the Declaration
of Helsinki (2013) and the International Conference on
Harmonization Guidelines for Good Clinical Practice
(ICHG-GCP). Each participant provided informed

Figure 1. Cities of the centers included in the study.
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consent, and their data files were anonymized and coded
to ensure confidentiality.

Statistical Analysis

Data were obtained using a Microsoft Excel database,
subsequently coded, and analyzed with SPSS (Statistical
Package for Social Sciences), version 15.0 (SPSS Inc,;
Chicago, IL, USA). An intention-to-treat analysis was con-
ducted. The descriptive analysis of data included percent-
ages, means, or medians, with data presented as mean *
standard deviation (SD) or as number and percentages (%)
as applicable. Kolmogorov-Smirnov test and Shapiro-Wilk
test were used to assess whether the data were normally
distributed. If normality was maintained, univariate analyses
were conducted on all independent variables for numerical
data utilizing two-sample t-tests, Wilcoxon signed-rank
test, or Mann-Whitney U test, as applicable. If normality is
violated, nonparametric tests were used. A P-value of less
than .05 was established as the threshold for significance.

RESULTS

The data were assessed and confirmed to meet the
assumption of normal distribution, allowing the use of
appropriate parametric tests.

Baseline (Pre-treatment) Patient Characteristics

The demographic characteristics, comorbidities, and
laboratory results of the study population are outlined in
Tables 1 and 2.

Atotal of 1807 patients were included in the study. Among
them, 919 (50.9%) were female with a mean age of 56
+15 years (range: 18-97 years). A total of 238 patients
(13%) were cirrhotic, of whom 206 (86.5%) were com-
pensated (Child-Pugh A) and 32 (13.5%) were decom-
pensated (Child-Pugh B-C). Among the study group,
16% were diabetic. Genotypes were G1: 85.6% (G1b:
81%, G1a:12%), G2 (3.8%), G3 (7.3%), G4 (2.9%), and G5
(0.3%). Liver biopsy was performed in 296. Mean histo-
logic activity index score was 7.68, and fibrosis score was
2.58. Baseline mean viral load was 4.11x10° copies/mL.

Previous Treatments

Among the study group, 1020 were treatment-naive and
787 were treatment-experienced (61% received peginter-
feron +ribavirin-PR,5% Telaprevir + PR, 4% Boceprevir + PR;
and of the treatment-experienced patients, 64% were
relapsers and 36% were nonresponders) (Figure 2).

Among the patients screened, 1745 received DAA treat-
ment (Figure 3).

Table 1. Demographic and Baseline Characteristics of the Patients

HCV Patients (n = 1807)

Male, % (n) 49.1(888)
Age (years, mean = SD) 56 = 15 (range: 18-97 years)
Age >65 years, % (n) 31 (563)
HCV Gt, % (n)
Gt1 86.5 (1547)
Gtla (193)
Gt1b (1257)
Gt1-undetermined (97)
Gt2 3.8 (68)
Gt3 7.3 (132)
Gt4 2.9 (53)
Gtb5 0.3 (5)
Gt-undetermined 0.1(2)
HCV RNA (copies/mL, mean) 4.11x10°8
Treatment-experienced, % (n) 43.6 (787)
Cirrhosis, % (n) 13 (238)
Child-Pugh A 86.5 (206)
Child-Pugh B-C 13.5 (32)
Diabetic, % (n) 16.2 (293)
Liver biopsy, % (n) 16.4 (296)
HAI score (mean) 7.68
Fibrosis score (mean) 2.58

Gt, genotype; HAI, histologic activity index; HCV, hepatitis C virus.

Regimens Used

Patients were treated with Paritaprevir+ Ritonavir + Om
bitasvir + Dasabuvir (PrOD): 706, Ledipasvir + Sofosbuvir:
490, Sofosbuvir + Ribavirin: 176, PrOD + Ribavirin: 175, Led

Table 2. Laboratory Parameters at Baseline, On Treatment, and
After the Treatment

Baseline Month 1 EoT SVR12
ALT (U/L) 55+ 50 22+22 20+19 19%16
AST (U/L) 48 + 39 24 +17 22+12 22+12
Albumin (g/dL) 5.63 415 4.24 4.25
PT (sec) 13.6 12.6 125 12.4
INR 1.78 1.08 1.06 1.07
Platelets (/mm?) 171 469 178242 181692 178 467

EoT, response rate at the end of therapy; SVR12, response rate 12 weeks after
the end of therapy; ALT, alanine aminotransferase; AST, aspartate amino-
transferase; PT, prothrombin time; INR, international normalized ratio.
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HCV-Infected patients
n=1807

Treatment-
Experienced

Treatment-Naive
n=1020 (56.5%)

n=787 (43.5%)
PR T-PR B-PR
n=716 (91%) n=39 (5%) n=32 (4%)

N

N

JZN

Relapser
n=25 (65%)

Relapser
n=465 (65%)

Nonresponder
n=251 (35%)

Nonresponder
n=14 (35%)

Relapser
n=17 (52%)

Nonresponder
n=15 (48%)

Figure 2. Classification of the patients according to their previous treatments. PR, pegylated interferon and ribavirin; T-PR, telaprevir and
pegylated interferon and ribavirin; B-PR, boceprevir and pegylated interferon and ribavirin.

ipasvir + Sofosbuvir + Ribavirin: 156, PrO +Ribavirin: 32,
and PrO: 10 (Table 3).

Efficacy of Treatment

The week 4 virologic response was 83.3% (1,060/1,272);
end of treatment response was 99.2% (1454/1465) and
SVR12 was 97.8% (1289/1318) (Figure 4). Both PrOD and
sofosbuvir-containing regimens provided comparable

1807 patients
screened

1

1745 patients
included

Discontinued: 23
Missing data/drop-out: 257

|

1465 patients
evaluated for EoT

|

Missing data/drop-out: 147

1318 patients
evaluated for SVR

Figure 3. A flowchart illustrating the number of patients screened
and those who received treatment.

comparable efficacy. Treatment regimens and the corre-
sponding EoT and SVR12 outcomes are presented in Table 3.
The effect of treatment on the test results is displayed in
Table 2. Decompensated status, regardless of treatment his-
tory (including treatment-naive, relapse, or nonresponder),
did not appear to affect the response rate (P > 0.5 for both).

Safety

The DAAs were generally well tolerated. Three hundred
twenty-seven patients (19.5%) described any of the fol-
lowing effects: asthenia (10%), pruritus (7%), nausea
(3%), insomnia (3%), headache (3%), and miscellaneous
(9%) (Table 4). Ten and 13 patients discontinued ther-
apy because of drug-related and unrelated side effects,
respectively. No patients among the compensated cir-
rhotic group experienced decompensation, and there
were no mortalities during or after the treatment.

DISCUSSION

This real-life study primarily describes the characteristics
of patients with HCV infection in the country: the dis-
ease is typically distributed evenly between sexes, pre-
dominantly with a genotype of 1b and most commonly
observed in middle-aged to elderly. In two-thirds of the
patients, the hepatic inflammation is moderate to severe,
and fibrosis is moderate to advanced in half of them.

Patient characteristics revealed that HCV is often not
diagnosed or treated until patients present with a mod-
erate-to-severe stage, suggesting that diagnostic and
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Table 3. Treatment Regimens and Corresponding Virologic Response Rates

Treatment Regimen n (%) EoT (%) SVR12 (%)
Paritaprevir + Ritonavir + Ombitasvir + Dasabuvir 706 (40.5) 98.9 98.1
Ledipasvir + Sofosbuvir 490 (28.1) 99.5 98.7
Sofosbuvir + Ribavirin 176 (10.1) 100 95.6
Paritaprevir + Ritonavir + Ombitasvir + Dasabuvir + Ribavirin 175 (10.0) 100 99.2
Ledipasvir + Sofosbuvir + Ribavirin 156 (8.9) 99.3 98.4
Paritaprevir + Ritonavir + Ombitasvir + Ribavirin 32 (1.8) 100 90.0
Paritaprevir + Ritonavir + Ombitasvir 10 (0.6) 85.6 60.0

EoT, response rate at the end of therapy; SVR12, response rate 12 weeks after end of therapy.

therapeutic approaches should be used more effec-
tively. However, treatment challenges in “the interferon
era” should be considered. The interferon-unresponsive
patient can not be treated for years, and the progres-
sion of the disease may have contributed to this group of
patients with relatively advanced disease.

Real-life examples reported that ProD and sofosbuvir-
containing regimens have provided an SVR of 98%. In
contrast to randomized clinical trials, patients with several
“exclusion criteria” are treated in real-life settings. Since
DAAs have only recently become available in our coun-
try, patients who are unresponsive or contraindicated to
interferon-based regimens (including those with severe
comorbidities, the elderly, and decompensated cirrhotics)
have accumulated. Therefore, the cohort included many

100.0%

9,
90.0% 83.3% 83.1%

1060/ 913/
1272 1099

Week 4

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

mAll

99.2% 99.1%

84.9%
1453/ 1265/ 1289/ 1139/
1465 1277 1318 1165
EoT

B Non-Cirrhotic

difficult-to-treat patients and this high figure of SVR is
meaningful for the targets of elimination of HCV.

The SVR rates of clinical trials of ProD and sofosbuvir/
ledipasvir for both previously treated and untreated
patients are high as in our real-life setting data."*'® The
safety and tolerability outcomes noted in this cohort
are predominantly consistent with findings from major
clinical trials.'*'® Adverse events were documented in
19% of patients in the cohort, in contrast to 80-90% in
clinical trials, possibly due to the underreporting of rec-
ognized adverse events in clinical practice.'”'® The most
commonly reported adverse effects in both clinical trials
and real-world populations exhibited significant simi-
larity: tiredness, itching, head pain, sleeplessness, and
nausea.'#1°

100% 97.8% 97.8% 98%

SVR12

Cirrhotic

Figure 4. Response rates at treatment week 4, end of treatment (EoT), and 12 weeks after the completion of treatment (SVR12) in non-

cirrhotic, cirrhotic, and all patients.
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DAAs maintain a virologic response across all subgroups
previously treated with interferon-based regimens.2® Due
to severe side effects of interferon and ribavirin, elderly
patients are treated with caution or remain untreated. In
our cohort, 1/3 of the patients were aged 65 years and
above and were treated with high efficacy and safety.
Among interferon- and ribavirin-experienced patients,
nonresponder patients rather than relapsers are pre-
viously regarded as difficult-to-treat patients. In the
cohort, 35% of treatment-experienced patients were
nonresponders; however, they responded well to DAAs.

Among cirrhotic patients, decompensated patients are
considered contraindicated for interferon-based regi-
mens. DAAs have relatively lower efficacy in decompen-
sated cirrhotics and decompensated cirrhotics with HCC.
Real-world data indicated that individuals with cirrhosis
and HCC exhibit inferior SVR rates compared to cirrhotic
patients without HCC.2"%2

In a large trial, the overall SVR rates were 91% for patients
without HCC and 74 % for those with HCC, utilizing regi-
mens of sofosbuvir, ledipasvir/sofosbuvir, and paritapre-
vir/ritonavir/ombitasvir with dasabuvir.?2 Therapeutic
regimens comprising paritaprevir, simeprevir, elbasvir/
grazoprevir, glecaprevir/pibrentasvir, and sofosbuvir/
velpatasvir/voxilaprevir are not appropriate for patients
with decompensated cirrhosis.?® In the current cohort,
13.5% of the patients had decompensated cirrhosis and
were treated with high efficacy and safety, considering
the guideline recommendations. One of the limtations
of the study was the heterogeneous nature of patients
and too many treatment modalities made it difficult to
analyze and compare treatment regimens. Treatment-
experienced and -naive patients, varying genotypes, and
mild, moderate, and severe disease activities (compen-
sated and decompensated patients) received several
combinations of DAAs and ribavirin. A second limita-
tion was that the analysis of efficacy was performed in
patients having complete information on viral response.
However, an intention-to-treat analysis results in low
efficacy since those lacking virologic data are considered
as unresponsive. Third limitation of the study was that
although it is a “real-life” study, comorbidities including
HCC, chronic kidney disease, and liver transplantation
were not reported by the participating centers. This may
be explained by the fact that most participating centers
were infectious disease units, where patients might have
a milder disease spectrum than those typically managed
in gastroenterology departments. Another important lim-
itation of the current study was its inability to assess SVR
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in the entire study population. Although the overall cohort
comprised 1,807 patients, EoT response evaluation was
available for only 1,465 patients (81%), and SVR assess-
ment was possible in just 1,318 patients (73%), primarily
because of lack of follow-up and incomplete posttreat-
ment data in the study centers of the cohort.

PrOD and sofosbuvir-containing combinations provided
similar or higher rates of SVR12 in the real-world setting
compared to clinical trials, with similar safety profiles.
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