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Abstract
Background and aims. For the 8-week OPrD regimen, real world data are insufficient. This study aims
to compare the efficacy of the two types of regimens (12-week versus 8-week) in a real world cohort of
patients with genotype 1b.
Material and methods. We analysed a multicentric retrospective cohort enrolling 1436 patients who started HCV therapy in 2018-2019. Liver fibrosis was staged in all subjects by Fibromax. Efficacy was assessed
by the percentage of patients achieving SVR 12 weeks post-treatment (SVR12).
Results. Out of the 1436 analysed patients, 112 received 8 weeks therapy and 1324 received 12 weeks.
In this cohort the proportion of male patients was 25.2%, the median age 61 years, 28.2% were interferon
pre-treated, and the rate of co-morbidities was 47%. 42% of the subjects had F2 fibrosis, 29% F1 fibrosis,
16% F3 and 12% F4. The SVR rate was comparable in both groups of patients (97% in those treated with
OPrD 12 weeks vs 96.4% in those that received OPrD 8 weeks) (by intention-to-treat). In the 12 weeks arm,
the drop-out rate was 0.8% and the rate of severe adverse events was 1%, while in the arm of 8 weeks
therapy there were no severe adverse events reported and no drop-out (p = 0.25). The only predictive factor
for non-response in both treatment arms was the male sex.
Conclusions. OPrD 8 weeks proved to be highly efficient in our patients with a 96.4% SVR. No serious
adverse events and no drop out were reported.
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INTRODUCTION

MATERIALS AND METHODS

Hepatitis C virus (HCV) infection is a major global health concern. In 2015, estimations indicated a
1% prevalence, with a total of 1.75 million new infections and 71 million chronic infections [1].
The estimated prevalence of virus C chronic infection In Romania, according to data published in 2010
was approximately 4% [2], but it is decreasing now
due to direct antiviral therapy received by approximately 35,000 patients with more than 96% achieving
SVR [3-6]. In Romania the genotype 1b is almost exclusively present among the infected patients [7].
Currently, DAAs are the recommended treatment
in clinical guidelines and according to WHO [8-12].
HCV can promote carcinogenesis and its eradication
directly decreases HCC risk [13,14]. One of the regimens approved by the Food and Drug Administration
(FDA) in 2014 for patients with genotype 1 chronic
HCV infection is Ombitasvir/Paritaprevir/ritonavir +
Dasabuvir (OPrD). It contains 3 direct-acting HCV
antiviral agents: Ombitasvir (NS5A inhibitor), Paritaprevir (NS3/NS4A protease inhibitors), and Dasabuvir (NS5B non-nucleoside polymerase inhibitor)
and a CYP3A inhibitor, Ritonavir, which although is
not active on HCV, it acts as a pharmacokinetic enhancer, increasing plasma drug concentrations of
Paritaprevir and drug exposure [15,16]. According to
EASL guidelines, this regimen can be used in treatment-naïve or treatment-experienced patients, infected
with genotype 1b, without cirrhosis or with compensated cirrhosis (Child-Pugh A) for 12 weeks, with the
possibility of a shorter course of 8 weeks only in
treatment-naïve patients with F0-F2 fibrosis [9].
Regarding the 8-week regimen, there is only one
published clinical trial from 2017. The Garnet study
was a multicenter, open-label, single arm, phase 3
trial that included 166 patients with chronic HCV infection, mostly genotype 1b (98%), naïve to treatment and without cirrhosis who were treated for 8
weeks with OPrD. 162 (98%) obtained sustained virologic response at 12 weeks post-treatment [17].
In the case of the 8-week regimen, data coming
from real world experience (RWE) studies are insufficient: only two studies have been published to date,
reporting 95-96% SVR rate [18,19].

We analysed a multicentric retrospective cohort
enrolling 1,436 patients who started the therapy between September 2018 and August 2019 in the
Gastroenterology Department and Internal Medicine
Department
of
Fundeni
Clinic
Institute,
Gastroenterology&Hepatology Institute Iasi, Internal
Medicine Department of Emergency Universitary
Hospital and Gastroenterology Department of Elias
Emergency Hospital, all with genotype 1b infection.
The inclusion criteria were: chronic hepatitis C, detectable HCV- RNA viral load in serum, no significant ethanol consumption in the last 3 months. All the
potential drug-drug interactions were verified, and
concomitant therapy was administered only if potential interactions were excluded. The choice of the
regimen was at the discretion of the treating physicians.
Patients co-infected with hepatitis B virus received anti-HCV therapy if they had HBV- DNA
viral load < 20 IU/ml. Those with history of hepatocellular carcinoma were treated if they had absence
of relapse 6 months after their last session of therapy
(surgery or radiofrequency ablation or transarterial
chemo embolization).
The fibrosis stage was confirmed by Fibromax
testing in all patients. FibroMax™ (Biopredictive,
Paris, France) is a non-invasive method for estimation of of the liver injury through of the association of
three tests FibroTest™, SteatoTest™ and NashTest™,
respectively. It is well validated for HCV (AUROC
0.87) [20].
Only serious adverse events leading to discontinuation of therapy were reported. Data were obtained
from the database of each Institution.
The study was approved by the Ethics Committee
of Fundeni Clinical Institute. All patients signed written informed consent before entering in the study.

AIM
This study aims to compare the efficacy of the two
types of regimens (12-week versus 8-week) in a real
world cohort in patients with genotype 1b.

Main outcome measure
Efficacy of the DAA therapy was assessed by the
percentage of patients achieving SVR (HCV RNA
undetectable) 12 weeks post-treatment (SVR12).
The recorded features for analysis were: age, sex,
prior antiviral therapy (and the patients status: nonresponder or relapser), weight, height, body mass index, parameters calculated by Fibromax (fibrosis
stage, steatosis score, necroinflammatory activity),
presence of significant co morbidities, use of con-
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comitant medications. Laboratory data were recorded
3 months before starting the antiviral therapy. Analyzed parameters included total bilirubin, AST, ALT,
glucose level, HBs antigen, HCV-RNA viral load.
All patients that finished the antiviral therapy performed HCV-RNA viral load 12 weeks after the completion of therapy. HCV RNA levels were assessed
by quantitative PCR assays: COBAS TaqMan HCV
v2.0 (Roche Molecular Diagnostics, Pleasanton, CA,
USA).
All patients received two tablets of paritaprevir/
ombitasvir/ritonavir (75 mg/12.5/50 mg per tablet)
once daily and Dasabuvir 250 mg two tablets per day
in combination Duration of therapy was either 8 either 12 weeks according to the therapeutic guidelines
of the EASL and the manufacturer’s recommendations [9].

analysis, using Mann-Whitney U test or Fisher’s exact test, depending on variables. A two-sided hypothesis testing was used and a p value of less than 0.05
was considered statistically significant.

Statistical analysis
The data analysis was done in intention-to-treat,
using the SPSS statistical software (version 20.0
from IBM Corporation, Armonk, NY, USA). Results
were summarized as median and minimum and maximum values for quantitative variables non-normally
distributed, mean± SD if they were normally distributed or as numbers and percentages for categorical
variables. We looked for differences concerning the
independent variables by outcome in an univariate

RESULTS
Out of the 1,436 analysed patients, 112 received 8
weeks therapy and 1,324 received 12 weeks. 10 subjects from the 12weeks arm were lost to follow-up,
and 13 patients stopped the antiviral therapy because
of severe adverse events. In the 8 weeks arm there
were no severe adverse events reported and no dropouts (p = 0.25) (figure 1).
In the entire cohort, the proportion of male patients was 25.2%, the median age was 61 years.
28.2% of patients were interferon pre-treated (most
of them non-responders), and the rate of co-morbidities was 47% (the most prevalent were hypertension –
33% and type 2 diabetes – 6%). 1.6% were co-infected with hepatitis B virus and 0.3% had a history of
previously treated hepatocellular carcinoma. Most of
the patients were overweight or obese (68%), with a
median BMI of 26.3. With regard to the severity of
liver fibrosis estimated by Fibromax, 42% of the subjects had F2 fibrosis, 29% F1 fibrosis, 16% F3 and
12% F4.
Table 1 presents the comparative description of
the two groups of patients.

FIGURE 1. The study flowchart
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TABLE 1. Demographic and clinical features of patients with chronic hepatitis C
treated for 8 weeks vs.12 weeks with antiviral therapy (OPrD)
Parameter
Sex M (%)
Age
median (min.÷ max.)
Severity of liver fibrosis
estimated by Fibromax (%)
(4/3/2/1/0)

Proportion of naive patients
Proportion of 12 weeks
responders (intention-to-treat)
Proportion of 12 weeks
responders (per protocol)
Severe adverse events
Lost-to-follow-up
Co-morbidities

12 weeks
(1,324 patients)
25.2%
61
(19 ÷ 87)
4-12.4%
3-17.2%
2-42.1%
1-27.4%
0-0.9%
69.7%
97%

8 weeks
(112 patients)
25%
52
(20 ÷ 86)
4-3.6%
3-2.7%
2-45.5%
1-46.4%
0-1.8%
96.4%
96.4%

98.9%

96.4%

0.7% (9/1324)
1.1% (14/1324)
51.9%

0%
0%
7.9%

The SVR rate was comparable in both groups
(97% in those treated 12 weeks vs 96.4% in those
treated 8 weeks) (by intention-to-treat). SVR rate per
protocol in the 12 weeks treatment arm was 1286/1301
(98.9%) (figure 2). There are significant differences
between these 2 lots. Patients with a shorter treatment
duration are significantly younger, with milder liver
fibrosis and had no severe adverse events reported
(table 1).
We searched for predictive factors of viral nonresponse in both treatment arms.
The only factor that predicted non-response to
OPrD 8 weeks was the male sex. 75% of non-re-

p-value
1.000
< 0.001
< 0.001

< 0.001
0.772

0.292
0.356
< 0.001

sponders were male compared to only 23% in responders (p-value 0.019). Non-alcoholic steatohepatitis and moderate-severe steatosis are much more
prevalent in this subgroup of non-responders, but the
values did not reach statistical signifficance. No other
studied parameters could predict response to 8 weeks
antiviral therapy (table 2). 7 patients from this 8
weeks treatment arm had advanced liver fibrosis (3
with F3, 4 with F4), and all of them were responders.
For the patients treated for 12 weeks, the only predictive factor for non-response was also the male sex.
Frequency of non-alcoholic steatohepatitis and moderate-severe steatosis was increased among non-re-

FIGURE 2. SVR 12 rates in intention-to-treat and per-protocol in the two groups of
patients: 8 weeks therapy with OPrD versus 12 weeks with OPrD
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TABLE 2. Predictive factors of non-response to antiviral therapy in 112 patients with chronic hepatitis C treated for 8
weeks with OPrD (multivariate analysis)
Parameter
Sex M (%)
Age *
Fibrosis stage (%) (0/1/2/3/4)

Proportion of naive patients
Severity of non-alcoholic
steatohepatitis estimated by
Fibromax (%) (0/1/2)
Severity of liver steatosis estimated
by Fibromax (%) (0/1/2/3)

Proportion of co-morbidities
AST (IU/L)*
ALT (IU/L)*
Blood glucose (mg/dl)*
HCV-RNA (IU/ml)*
BMI (Kg/m2)*

Responders
108
25 (23.1%)
53 (20 ÷ 86)
0-1.9%
1-45.4%
2-46.3%
3-2.8%
4-3.7%
104 (96.3%)
0-65.6%
1-24.6%
2-9.8%
0-45.9%
1-26.2%
2-19.7%
3-8.2%
6.6%
45 (23 ÷ 131)
51 (13 ÷ 270)
94 (77 ÷ 156)
623000 (2978 ÷ 10812209)
25.6 (16.4 ÷ 40.3)

Non-responders
4
3 (75%)
45 (26÷ 67)
0-0%
1-75%
2-25%
3-0%
4-0%
4 (100%)
0-0%
1-50%
2-50%
0-0%
1-0%
2-50%
3-50%
50%
77 (29 ÷ 124)
143 (49 ÷ 236)
113 (92 ÷ 133)
2843000 (276000 ÷ 5410000)
29.9 (26.6 ÷ 33.2)

p-value
0.019
0.290
0.291

0.696
0.083

0.057

0.332
0.861
0.37
0.35
0.774
0.215

*median (min.÷ max.)

sponders, but not statistically significant. No other
studied parameter predicted the response to 12 weeks
antiviral treatment.

DISCUSSION
Data from the literature suggest that OPrD is a
highly efficient and safe therapy in patients with
chronic hepatitis C [3,15-18].
The recomandation of treating naive patients infected with genotype 1b with F0-F2 for 8 weeks with
OPrD came from the GARNET study. In this trial the
SVR12 rate was 97% (161/166) in treatment-naive
patients with genotype 1b infection and no cirrhosis
(METAVIR score F0 to F3) after 8 weeks of OPrD
treatment. Interestingly, among the 15 patients with
F3 fibrosis included in this study, two experienced a
virological failure. Our data show that all the 7 subjects with advanced liver fibrosis (3 with F3, 4 with
F4) responded to antiviral therapy.
The attending physicians from our institutions
gave 8 weeks therapy with OPrD to 4 Interferon-experienced individuals with hepatitis C (2 with F2 fibrosis, 2 with F1 fibrosis), and all of them were recorded with viral response.
Apart from the data obtained from clinical trials,
which usually includes only highly selected patients,
there are very few cohort studies with a low number

of subjects, investigating the efficacy of 8 weeks
OPrD in the real world [18,19].
The cohort study coming from Poland reported efficacy data from 771 patients with genotype 1b HCV
infection, with none to moderate fibrosis (197 treated
for 8 weeks and 574 assigned to 12 weeks). The mean
age of the Zarębska-Michaluk cohort was 47, and
43% were males, while in our cohort the median age
was 61 years and only 25% were males [19]. Another
real-life cohort study coming from Spain enrolled
211 patients from 23 Spanish centers: 42.5% males,
with a median age of 57, 75% with mild liver fibrosis
F0-F1 and 25% with moderate liver fibrosis (F2)
[18].
Our different demographic and clinical data suggests that our national programme (2018-2019) treated mainly people infected before 1989, trough percutaneous/transfusion transmission. All our patients
were evaluated trough Fibromax, and this allowed
for a very thorough assessment, which included the
evaluation of necroinflammation, the presence and
severity of non-alcoholic steatohepatitis and of steatosis. The subjects included in the polish study were
mainly evaluated trough transient elastography
(56%), and so were the patients included in the Spanish real-life study [18,19]. There are important differences between our two patient groups: the one with
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shorter treatment duration had a median age of 52
compared with 61, 48% had mild or no fibrosis versus 28.3%, 96.4% were naive compared to 69.7%,
and the rate of comorbidities was 8% versus 52%.
Similarly, in the Polish cohort, the 2 treatment arms
are not statistically comparable.
We obtained a statistically comparable SVR 12
rate in intention-to-treat: 97% in those treated for 12
weeks and 96.4% in patients with 8 weeks therapy
duration. This is similar to results reported by
Zarębska-Michaluk et al: 94% (8 week duration) and
97% (12 week duration) and to SVR obtained in the
Spanish real-life study 96% per ITT [18,19].
Regarding predictive factors for viral response,
female sex was the only one statistically significant,for
both treatment arms (8 weeks and 12 weeks). Puigvehi M et al found that the SVR rate was lower in
males than in females (94% vs 98%), even though
this was not statistically significant [18]. The polish
study reported also a trend for female sex to predict
the response to antiviral treatment (p = 0.06) [19].
We encountered serious adverse events leading to
therapy discontinuation only in patients treated for 12
weeks: 0.7%, similar with the coming from ZarębskaMichaluk cohort (0.8%).
Drop-out was recorded only in the subjects included in the 12 weeks therapy arm, and the rate was
1.1%, while in the other 2 studies the drop-out rate
was not specified [18,19].
The main strength of our study is that it includes a
relative high number of patients treated for 8 weeks
in a very homogenous population: our subjects are
only genotype 1b, 96.4% naive and 93.7% with mild
or no fibrosis (F0-F2). All patients were evaluated via
Fibromax, providing important data for necroinflammatory activity, steatosis and non-alcoholic steatohepatitis .
OPrD treatment for 8 weeks was generally safe
and well tolerated. An important limitation of our

study is the absence of a systematic prospective recording of adverse reactions. In our cohort of 112 patients, no serious adverse events leading to discontinuation of antiviral therapy were reported, similar
with data from other cohorts [18,19]. Another study
limitation was the lack of liver biology surveillance
in time (at baseline, at EOT and at the SVR 12).
Very important, we have no data on HCV-RNA at
EOT and we did not perform the analysis of treatment-emergent resistance associated variants
(RAVs). However, according to Puigvehi M et al., all
patients recorded as non-responders were relapsers,
no breakthroughs occurred using OPrD during 8
weeks [18].
We have no data regarding non-compliance in patients that failed to respond, but, the fact that male
sex is a predictive factor of non-response suggests
that lack of compliance might be a cause of non-response.

CONCLUSIONS
OPrD for 8 weeks proved to be highly efficient in
our population of patients with chronic hepatitis C
genotype 1b with mild to moderate fibrosis with a
96.4% SVR. No serious adverse events and no dropouts were reported. We found that male sex was the
single predictive factor of non response in both
groups. This study provides real-world evidence for
excellent anti-viral potency of 8 weeks. Shortening
of the treatment can lower the therapy costs, reduces
the risk of adverse events and of drug-drug interactions and can improve patient adherence to treatment.
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