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Background/Aims: Patients with genotype 3 hepatitis C vi-
rus (G3-HCV) cirrhosis are very difficult to treat compared to
patients with other HCV genotypes. The optimal treatment
duration and drug regimen associated with ribavirin (RBV)
remain unclear. To evaluate the efficacy and safety of da-
clatasvir (DCV)/sofosbuvir (SOF) plus a flat dose of 800 mg
RBV (flat dose) compared to DCV/SOF without RBV or DCV/
SOF plus an RBV dose based on body weight (weight-based)
in G3-HCV patients with compensated or decompensated
cirrhosis. Methods: We analyzed data for 233 G3 cirrhotic
patients. Of these, 70 (30%), 87(37%) and 76 (33%) re-
ceived SOF/DCV, SOF/DCV/RBV flat dose, and SOF/DCV/
RBV weight-based dose, respectively. Treatment duration
was 24 weeks. Sustained virological response (SVR) was
evaluated at week 12 posttreatment (SVR12). Results:
Overall, SVR12 was achieved in 220 out of 233 patients
(94.4%). The SVR12 rate was lower in the DCV/SOF group
than in the DCV/SOF/RBYV flat-dose group and the DCV/
SOF/RBV weight-based group (87.1% vs 97.7% and 97.4%,
respectively, p=0.007). A higher incidence of anemia oc-
curred in the DCV/SOF/RBV weight-based group compared
to those in the other two groups (p<0.007). Conclusions:
We found that the DCV/SOF/RBYV flat-dose regimen is
an effective treatment in terms of efficacy and safety in
patients with G3-HCV compensated or decompensated cir-

rhosis. Therefore, antiviral regimens without RBV should be
restricted only to naive patients with G3-HCV compensated
cirrhosis who have a clear contraindication for RBV. (Gut
Liver 2020;14:357-367)
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INTRODUCTION

Patients infected with genotype 3 hepatitis C virus (G3-HCV)
that have compensated and decompensated liver cirrhosis are
very difficult to treat. Although direct-acting antiviral agents
(DAAs) have improved the sustained virological response (SVR)
in all HCV genotypes, patients with G3-HCV-related cirrhosis,
whether treatment-experienced or treatment-naive, remain a
therapeutic challenge. The suboptimal virological response in
patients with G3-HCV is probably related to the high degree of
viral steatosis and the relatively rapid progression to liver fibro-
sis."” Several cohorts and real-life studies have shown that SVR
has improved with the combination of daclatasvir (DCV) plus
sofosbuvir (SOF), with or without ribavirin (RBV). Moreover, a
12-week or 16-week treatment duration was shown to be sub-
optimal in patients with cirrhosis.” A 24-week treatment dura-
tion is indicated in this population of patients with this antiviral
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regimen. The use of a full dose of RBV in addition to DCV/SOF
in patients with G3-HCV cirrhosis could lead to lower adherence
and a higher rate of adverse events (AEs). In the present study,
we explored SVR and the adherence to a 24-week treatment of
DCV/SOF plus a flat dose (800 mg) of RBV in a real, difficult-to-
treat population of patients with G3-HCV and cirrhosis classi-
fied as Child-Pugh-Turcotte A or B (CPT-A or CPT-B). We com-
pared SVR12 between patients treated with DCV/SOF without
RBV, DCV/SOF plus flat dose RBV and DCV/SOF plus weight-
based RBV.

MATERIALS AND METHODS

This retrospective multicenter non-randomized open label
study included 253 patients with G3-HCV compensated or
decompensated cirrhosis. Patients received regimens of 60 mg
DCV plus 400 mg SOF, without RBV or with RBV at a flat dose
of 800 mg or RBV dose based on body weight, daily for 24
weeks. The choice to use RBV or not and the dosage of RBV
was at the discretion of the treating physician on the basis of
characteristics of the patient. Patients were enrolled from Feb-
ruary 2015 through April 2016 in 12 clinical settings within
the Club Epatologi Ospedalieri (CLEO) Group. A total of 233
patients were treated, and their data were retrieved from a cen-
tralized database at San Camillo Forlanini Hospital in Rome,
Italy. Patient eligibility criteria were: age >18 years, G3-HCV
infection, compensated CPT-A or decompensated CPT-B cir-
rhosis, with or without prior treatment experience (treatment-
experienced or treatment-naive, respectively). The main exclu-
sion criteria were: human immunodeficiency virus infection,
hepatitis B infection, active hepatocellular carcinoma (HCC),
history of organ transplant, severe psychiatric disorders, or
treatment with drugs that showed an interaction with an an-
tiviral DAA-based treatment. Patients were divided into three
groups, according to the RBV treatment schedule utilized:
group I received DCV/SOF without RBV; group II DCV/SOF
with a flat dose (800 mg) of RBV; and group III DCV/SOF with
an RBV dose based on body weight. We included patients that
were either treatment-experienced or treatment-naive; prior
treatments included peginterferon (PegIFN)/RBV, PegIFN/tela-
previr, or SOF/RBV. The presence of cirrhosis was documented
with a liver biopsy analysis or with a liver stiffness measured
by transient elastography value >12.5 kPa (Fibroscan; Echo-
sens, Paris France), performed within 6 months before starting
therapy. Before starting antiviral treatment, to rule out focal
liver lesions, all patients underwent an abdominal ultrasound
or computed tomography (CT) and magnetic resonance imag-
ing (MRI) when indicated. Patients with a history of HCC treat-
ment underwent CT or MRI to exclude recurrent or residual
HCC. At the end of therapy, and 24 weeks posttreatment,
patients underwent another abdominal ultrasound, CT, or MRI
examination. This study was conducted in accordance with the

Declaration of Helsinki and it was reviewed and approved by
local institutional review board.

1. Study assessment

HCV-RNA levels were assessed with the Abbott Real Time
HCV viral load assay. The lower limit of quantification (LLOQ)
was 12 TU/mL for a 0.5 mL sample volume (Abbott Labora-
tories, Abbott Park, IL, USA). HCV RNA levels were assessed
at baseline, during treatment, at 4, 8, 12, and 24 weeks, and
posttreatment, at 4 and 12 weeks. HCV genotypes were deter-
mined with the Versant HCV genotype 2.0 assay. HCV geno-
typing was repeated when the results were older than 5 years.
Virologic failure was defined as: (1) a virologic breakthrough
(confirmed HCV RNA >1 log, or an increase in HCV RNA
from the nadir, or confirmed HCV RNA >LLOQ after a previ-
ous on-treatment measurement <LLOQ); (2) an incomplete
virological response (confirmed HCV-RNA >LLOQ at week 8),
or (3) a relapse (confirmed HCV RNA >LLOQ following an un-
detectable measurement at the end of treatment). Host inter-
leukin 28B (re12979860) was determined and reported when
available (Monogram Biosciences, South San Francisco, CA,
USA). In patients that lacked a virological response to treat-
ment, blood samples were analyzed for resistance-associated
variants (RAVs) in NS5A and NS5B proteins with population-
based sequencing. The presence of RAVs was assessed accord-
ing to Lontok et al.* Safety assessments were based on AEs
and severe adverse events (SAEs), determined with clinical
and laboratory tests. Anemia was diagnosed when the hemo-
globin level was <10 g/dL.

2. Study end-point

The primary endpoint was the proportion of patients with
HCV RNA <LLOQ at posttreatment week 12 (SVR12). The sec-
ondary endpoints included the rates of AEs and treatment dis-
continuations, due to SAEs.

3. Statistical analysis

The statistical analysis of data was done using SPSS program
version 20.0 (IBM Corp., Armonk, NY, USA). Categorical data
were presented as numbers (percentage). Value are expressed as
the mean+standard deviation (SD). Differences in baseline char-
acteristics between the three groups of patients were compared
with the chi-square and/or two-tailed Fisher exact test for di-
chotomous variables. For data with normal distribution descrip-
tive statistics were used to calculate mean+SD; one-way analy-
sis of variance test was used to compare the results between the
three groups.

Parameters of viral response were compared among the vari-
ous groups with the two-tailed Fisher exact test. To identify pre-
dictive factors for SVR12, univariate and multivariate logistic
regression analyses were performed, with odds ratios (ORs) and
95% confidence intervals (CIs). Independent risk factors were



selected for testing in multivariate analyses based on their sig-
nificance in a prior univariate analysis.

Two-sided p-values <0.05 were considered statistically
significant. The sample size for each group in the study was
determined to obtain a statistical power of around 90% with
an alpha risk of 0.05%. We calculated that a minimum of 204
patients was required for the entire study, or at least 68 patients
per group.

RESULTS
1. Patient baseline characteristics

Of 253 consecutive patients treated with DCV/SOF with or
without RBV for 24 weeks, 11 patients were lost to follow-up,
and nine patients withdrew for undocumented reasons. A total
of 233 patients were enrolled in the study. Seventy patients
received DCV/SOF (group I); 87 received DCV/SOF plus a flat
dose of 800 mg RBV (group 1II); and 76 received DCV/SOF plus
a weight-based dose of RBV (group ). The cirrhosis diagnosis
was established according histological criteria in 72 patients,
a liver stiffness measurement by transient elastography value
>12.5 kPa in 152 patients, or a combination of clinical and ul-
trasound imaging data (irregular margins on an ultrasound, or
the presence of ascites or esophageal varices) in 65 patients. A
total of 197 patients (84.1%) were male. Cirrhosis was classified
as compensated CPT-A in 205 patients (88%), CPT-B in 27 pa-
tients (11.6%), and CPT-C in only one patient (0.4%). Previously
treated HCC was reported in six patients (8.7%) of group I, three
patients (3.5%) of group 1II, and four patients (5.3%) of group IIL.
Diabetes, arterial hypertension (HTA), and the presence of cryo-
globulinemia were equally distributed among the three groups
of patients. Hypercholesterolemia was noted to be more frequent
in group L. A total of 124 patients (53.2%) were treatment-naive,
and 109 (46.8%) were treatment-experienced. In particular in
experienced patients, 52 (22.3%) had relapsed after PegIFN/
RBV, 49 (21%) showed no response to PegIFN/RBV, five (2.1%)
showed no response to Peg/IFN/RBV/telaprevir, and three (1.3%)
had relapsed after SOF/RBV. Baseline characteristics of the three
groups are reported in Table 1.

2. Virological response

A summary of the virological response is reported in Table 2.
At the end of treatment a total of 232 patients (99.6%) had HCV
RNA levels <LLOQ. In groups [, II, and III, virological responses
were achieved at end of treatment in, respectively, 98.6%, 100%,
and 100% of patients. Overall, SVR12 was achieved in 220 out
of 233 patients (94.4%). In group I, 61 out of 70 patients (87.1%)
achieved SVR12; one patient (1.6%) had a breakthrough, and
eight patients relapsed after the end of treatment. In group II,
SVR12 was achieved in 85 out of 87 patients (97.7%); two pa-
tients (2.3%) relapsed, and one patient (1.1%) dropped out of
treatment due to a recurrence of HCC. In group III, SVR12 was
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achieved in 74 out of 76 patients (97.4%), and two patients
(2.6%) relapsed. Although not statistically significant, in group I,
a larger proportion of treatment-naive patients achieved SVR12
compared to the treatment-experienced patients (91.5% vs
76.5%; OR, 2.99; 95% CI, 0.6 to 15.4; p=0.1). This difference
was not observed in the other groups (group II: naive vs ex-
perienced, 97% vs 98.1%; group III: naive vs experienced,
100% vs 93.8%). Overall, SVR12 was achieved by 96.1% of
patients with CPT-A and 82.1% of patients with CPT-B/C (OR,
5.3; 95% CI, 1.3 to 20; p<0.002). CPT-A patients treated with
flat or weight dose RBV had higher SVR12 compared to CPT-
A patients treated without RBV. Furthermore, CPT-A patients
treated with flat dose RBV had similar SVR12 and fewer AEs
compared to patients treated with weight dose RBV. In CPT-
B/C patients, weight dose RBV showed more efficacy in terms
of SVR12 but had higher AEs compared to patients treated
with flat dose and without RBV. All the results are reported in
Table 3.

In CPT-A naive patients, SVR12 was similar between the three
groups (group I 97.1%, group II 100%, and group III 100%).
SVR 12 was lower in group I CPT-A experienced patients com-
pared to group II (77.3% vs 100%, p<0.02) and group III (77.3%
Vs 93.5%, p<0.08). Among patients with CPT-B, 78.6%, 77.8%,
and 100% achieved SVR12 in groups I, II, and III, respectively.
In group II CPT-B patients, only 25% (2/8 patients) were naive
and one patient relapsed from a previous treatment with SOF
plus RBV, while 60% (three patients) of patients of group III
were naive.

A total of 13 patients showed no virological response; five
with CPT-B (38.4%) and eight with CPT-A (61.5%). Among the
five patients with CPT-B, four were in group I, and one was
in group II. Among the eight patients with CPT-A, six were in
group I and two in group IIL.

3. Analysis of potential SVR12 predictors

Univariate analysis in patients treated with or without RBV
indicated that absence of diabetes (OR, 4.7; 95% CI, 1.4 to 16.0;
p<0.01), absence of HTA (OR, 4.6; 95% CI, 1.3 to 15.4; p<0.02),
and a disease classification of CPT-A (OR, 5.3; 95% CI, 1.6 to
17.7; p<0.01) were statistically significant predictors of SVR12.
In contrast, antiviral regimen without RBV (OR, 0.17; 95% CI,
0.05 to 0.57; p<0.003) was significantly associated with viro-
logic failure (Table 4).

In the multivariate model, antiviral regimen without RBV (OR,
0.27; 95% CI, 0.07 to 1.0; p<0.05) and a classification of CPT-B
or C (OR, 5.3; 95% (I, 1.3 to 21.1; p<0.01) remained significant
negative predictors of SVR12 (Table 4).

Univariate analysis in group I patients versus group II in-
dicated that absence of diabetes (OR, 4.3; 95% CI, 1.1 to 16.7;
p<0.03), absence of HTA (OR, 4.6; 95% CI, 1.19 to 18; p<0.02)
and a class CTP-A (OR, 5.9; 95% CI, 1.63 to 21; p<0.007) were
significant predictor of SVR12. On the contrary, antiviral regi-
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Table 1. Demographic and Baseline Characteristics of Patients with G3-HCV Cirrhosis

Characteristics Group L Group II I)G(?Sll/lgolg/ -value
DCV/SOF DCV/SOF/RBV flat dose RBV weight-based dose P

Total no. 70 87 76 -
Male sex 56 (80) 73 (83.9) 67 (88.2) 0.4
Age, yr 53.6+8.4 50.9+7.4 52.3+7.1 0.08
Race, white 70 (100) 87 (100) 76 (100) 0.1
Risk factor 0.3

Previous or active PWID 49 (70) 55 (63.3) 55 (73.4)

Blood transfusion 6 (8.6) 1(1.1) 1(1.3)

Sexual behavior 0 0 1(1.3)

Not determined 15 (21.4) 31 (35.6) 18 (24)
Platelets <100/nL 27 (43.5) 28 (47.5) 36 (47.4) 0.8
Hemoglobin, g/dL 14 (10-17) 14.1 (10-16.9) 14.9 (10-18) 0.05
Total bilirubin, mg/dL 1.0 (0.3-3.3) 1.1 (0.3-3.2) .9 (0.3-3.3) 0.1
Creatinine, mg/dL 0.8 (0.5-1.2) 0.8 (0.4-1.2) .8 (0.5-1.2) 0.1
INR 1.02 (1-1.44) 1.1 (0.9-2.0) 1.11 (0.9-1.6) 0.6
HCV RNA, >800,000 [U/mL 20 (28.5)* 41 (51.2)* 1(44.2) 0.02
Body mass index, kg/m’ 0.2

<25 36 (52.2) 48 (55) 3 (43.4)

25-30 21 (30.4) 25 (29) 9 (38.2)

>30 13 (17.4) 14 (16) 4(18.4)
Diabetes 11 (15.7) 10 (12) 0(13.3) 0.4
Arterial hypertension 13 (18.5) 9 (10.7) 12 (16) 0.3
Hypercholesterolemia 7 (10.1) 1(1.2) 1(1.3) 0.006
Cryoglobulinemia 3(4.3) 5 (6.0) 10 (13.3) 0.1
Non-Hodgkin lymphoma 0 1(1.2) 0 0.7
Previous HCC 6 (8.7) 3 (3.5 4 (5.3) 0.3
Transient elastography, kPa 21.3+10 22.1+13 22+14 0.7
Child-Pugh-Turcotte 0.04*

A 56 (80) 78 (89.7) 71(93.4)

B 14 (20)* 8(9.2) 5 (6.6)*

C 0 1(1.1) 0
Esophageal varices size 0.1

None 32 (69.6) 27 (69.2) 28 (53.8)

F1&F2 12 (26.1) 10 (30.8) 21 (40.4)

F3 2 (4.3) 0(0) 3 (5.8)
Treatment-naive 47 (67.1)* 33 (37.9)* 44 (57.9) 0.001*
PegIFN/RBV 0.001*

Experienced 16 (30)* 51 (58.6)* 29 (38.2)

Relapse 14 (20) 22 (25.3) 16 (21.1)

No response 7 (10) 29 (33.3) 13 (17.1)
PegIFN/RBV/TPV 0.5

Experienced 1(1.4) 2 (2.3) 2 (2.6)

Relapse 1(1.4) 2 (2.3) 2(2.6)
Total SOF/RBV 0.7

Experienced 1(1.4) 1(1.1) 1(1.3)

Relapse 1(1.4) 1(1.1) 1(1.3)

Data are presented as number (%), mean+SD, or median (range).

G3-HCV, genotype 3 hepatitis C virus; DCV, daclatasvir; SOF, sofosbuvir; RBV, ribavirin; PWID, people who inject drugs; INR, international nor-
malized ratio for prothrombin time; HCC, hepatocellular carcinoma; PegIFN, pegylated interferon; TPV, telaprevir.

*Statistical significance between the two indicated groups.
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Table 2. Treatment Efficacy Outcomes and Reasons for Nonresponse in Patients with G3-HCV

Parameter Group I (n=70) Group II (n=87) Group III (n=76) p-value
HCV RNA undetectable at 24 weeks 69 (98.6) 87 (100) 76 (100) NS
SVR4 63 (90.0) 85 (97.7) 74 (97.4) 0.04
SVR12 61 (87.1) 85 (97.7) 74 (97.3) 0.007
No SVR12 9 (12.9) 2(2.2) 2(2.6) 0.007
Relapse 8 (88.9) 2(2.2) 2 (2.6) -
No response 1(11.1) 0 0 -
Drop out 0 1(1.1) 0 -

Data are presented as number (%). Group I, daclatasvir (DCV) + sofosbuvir (SOF) without ribavirin (RBV); group II, DCV/SOF with RBV flat dose of

800 mg/dL; group III, DCV/SOF with RBV weight-based dose.

G3-HCV, genotype 3 hepatitis C virus; NS, not significant; SVR, sustained viral response.

Table 3. Efficacy and Safety in CPT A versus CPT B/C Patients According to RBV Protocol

Variable CPT A without RBV n° 56 CPT B/C without RBV n° 14 p-value
HCV RNA SVR12 50 (89.3) 11 (78.6) 0.2
Anemia 2 (3.6) 1(7.1) 0.4
Fatigue 5(8.9) 5(35.7) 0.02
Headache 0 0 NS
Diarrhea 0 0 NS
SAE 0 1(7.1) 0.2

CPT A flat RBV n° 78 CPT B/C flat RBV n° 9
HCV RNA SVR12 78 (100) 7(77.8) 0.01
Anemia 14 (17.9) 3(33.3) 0.2
Fatigue 17 (21.8) 2(22.2) 0.6
Headache 5(6.4) 0 0.5
Diarrhea 2 (2.6) 0 0.8
SAE 1(1.3) 1(11.1) 0.08
CPT A weight dose RBV n° 73 CPT B/C weight dose RBV n° 5
HCV RNA SVR12 71 (98) 5 (100) 0.8
Anemia 26 (35.6) 4 (80) 0.05
Fatigue 25 (34.2) 3 (60) 0.2
Headache 5 (6.8) 1(20) 0.3
Diarrhea 2(2.7) 0 0.8
SAE 0 0 NS

Data are presented as number (%).

CPT, Child-Pugh-Turcotte; RBV, ribavirin; HCV, hepatitis C virus; SAE, severe adverse event; NS, significant.

men not containing RBV was associated with virological fail-
ure (OR, 0.1; 95% CI, 0.34 to 0.7; p<0.02). In the multivari-
ate model a regimen with or without RBV did not influence
SVR12, while a CPT-A was associated with a better SVR12
(Table 5).

Univariate analysis in group I patients versus group III in-
dicated that absence of diabetes (OR, 4.1; 95% CI, 1.0 to 15.7;
p<0.03), absence of HTA (OR, 4.6; 95% CI, 0.99 to 13; p<0.05)
and no prior antiviral treatment were significant predictors

of SVR12 (OR, 3.15; 95% CI, 0.95 to 11; p<0.05). On the
contrary, antiviral regimen without RBV was associated with
virological failure (OR, 0.17; 95% CI, 0.35 to 0.85; p<0.03). In
the multivariate model a regimen without RBV was associ-
ated with virological failure (OR, 0.18; 95% CI, 0.03 to 0.18;
p<0.04) while no prior antiviral treatment was a predictor of
SVR12 (OR, 5.3; 95% CI, 1.2 to 23; p<0.02) (Table 5).
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Table 4. Univariate and Multivariate Analysis of Factors Associated with SVR at 12 Weeks in Patients with G3-HCV Cirrhosis with or without RBV

Univariable model

Multivariable model

Variable

SVR12 (%) OR (95% CI) p-value OR (95% CI) p-value
Female vs male 94.6 vs 94.4 1.0 (0.2-4.8) 0.6 - -
Diabetes (no vs yes) 96.4 vs 85.3 4.7 (1.4-16.0) 0.01 2.0 (0.4-9.8) 0.3
Arterial hypertension (no vs yes) 96.4 vs 87.5 4.6 (1.3-15.4) 0.02 3.6 (0.73-18) 0.1
Cryoglobulinemia (no vs yes) 94.8 vs 94.4 1.0 (0.13-9.3) 0.6 - -
BMI (<25 kg/m® vs >25 kg/m’) 94.0 vs 95.6 0.72 (0.2-2.3) 0.4 - -
PLT (<100x10’/pL vs >100x10’/pL) 95.3 vs 94.5 1.1 (0.3-4.1) 0.5 - -
HCV RNA (800,000 [U/mL vs 93.5 vs 95.7 0.65 (0.19-2.2) 0.3 - -

>800,000 IU/mL)

CPT (A vs B/Q) 96.1 vs 82.1 5.3 (1.6-17.7) 0.01 5.3 (1.3-21.1) 0.01
Esophageal varices (no vs yes) 94.3 vs 98.0 0.33 (0.03-2.9) 0.2 - -
Naive vs experienced 96.0 vs 92.7 1.88 (0.59-5.9) 0.2 - -
No RBV vs RBV 87.1vs 97.5 0.17 (0.05-0.57) 0.003 0.27 (0.07-1.0) 0.05

SVR, sustained viral response; G3-HCV, genotype 3 hepatitis C virus; RBV, ribavirin; OR, odds ratio; Cl, confidence interval; BMI, body mass in-
dex; PLT, platelets; CPT, Child-Pugh-Turcotte.

Table 5. Multivariate Analysis of Factors Associated with SVR12

Group I vs group II Group I vs group III
OR (95% CI) p-value OR (95% CI) p-value
CPT (A vs B) 6.8 (1.5-30) 0.01 - -
HTA (no vs yes) 3.86 (0.5-27) 0.1 2.0 (0.33-12) 0.4
RBV (no vs yes) 0.2 (0.55-27) 0.1 0.18 (0.03-0.98) 0.02
Diabetes (no vs yes) - - 2.6 (0.41-16) 0.3
Naive (yes vs no) - - 5.3 (1.2-23) 0.02

Group I, daclatasvir (DCV) + sofosbuvir (SOF) without ribavirin (RBV); group II, DCV/SOF with RBV flat dose of 800 mg/dL; group III, DCV/SOF

with RBV weight-based dose.

SVR, sustained viral response; SVR12, SVR at 12 weeks; OR, odds ratio; CI, confidence interval; CPT, Child-Pugh-Turcotte; HTA, hypertension.

Table 6. Characteristics of Patients with G3-HCV Cirrhosis Who Showed no Response to Past and Current Antiviral Treatments

Patient Agseéxyr/ Past treatment -8 (;I)?(;(/)(l){%mL CPT class Treatment NSBA/I:S;]; er;:rirslt;rice test,

1 50/M  Relapsed after PegIFN/RBV No A DCV/SOF/RBV 1,000 mg Not performed

2 56/F  None Yes A DCV/SOF Y93H

3 52/M  Relapsed after PegIFN/RBV No A DCV/SOF Y93H

4 50/M  None No B DCV/SOF Y93H

5 60/M  No response to PegIFN/RBV Yes A DCV/SOF Y93H

6 52/M  No response to PegIFN/RBV No A DCV/SOF/RBV 1,000 mg Y93H-L159F- L31M
7 52/M  Relapsed after SOF/RBV No A DCV/SOF Y93H

8 48/F  None No B DCV/SOF Y93H

9 46/M  None Yes B DCV/SOF/RBV 800 mg Y93H

10 41/M  None No B DCV/SOF Y93H

11 57/M  No response to PegIFN/RBV Yes A DCV/SOF Y93H

12 61/M  Relapsed after PegIFN/RBV Yes A DCV/SOF None

G3-HCV, genotype 3 hepatitis C virus; CPT, Child-Pugh-Turcotte; M, male; F, female; PegIFN, pegylated interferon; RBV, ribavirin; DCV, daclatas-

vir; SOF, sofosbuvir.



4. Virological resistance

Overall, 12 patients did not respond to antiviral treatment.
Eight patients of group I had a relapse after completing the
treatment, and one patient had a breakthrough. Four were
treatment-naive (44.4%), two had relapsed after a previous
treatment with PegIFN/RBV (22.2%), two showed no response
to PegIFN/RBV (22.2%), and one had relapsed after SOF/RBV
(11.1%). The patient that had a breakthrough, had previously
relapsed after a treatment with SOF/RBV. Two patients of
group II had a relapse after the completion of treatment. One
patient was treatment-naive and one patient had relapsed
after a previous treatment of SOF/RBV. Two patients in group
III relapsed after treatment; one patient had previously shown
no response to PegIFN/RBV and one had relapsed after a pre-
vious treatment with PegIFN/RBV. One patient dropped out,
due to a recurrence of HCC, during the sixth month of treat-
ment. Antiviral failure occurred more frequently in patients of
group I compared to group II (12.9% vs 2.3%, p<0.009) and
group III (13% vs 2.6, p<0.01). No baseline test was performed
for RAVs. In 11 out of 12 patients that failed DCV/SOF with
or without RBV, a resistance test was performed for the NS5A
and NS5B proteins at the time of failure. At failure, one pa-
tient in group III with no response to a previous PegIFN/RBV
treatment showed a NS5B RAV, L159F, which was associated
with NS5A RAV Y93H, L31M. In another patient in group III
with no response to a previous PegIFN/RBV treatment, no re-
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sistance test was performed for the NS5A/NS5B proteins. The
isolated RAV Y93H was identified in eight patients of group
I, and in one patient of group II. In one patient of group I
that had previously relapsed after Peg/RBV, no resistance to
NS5A/NS5B was found at failure (Table 6).

5. Safety

Grades 1 and 2 anemia were more frequent in group II
(19.5%) and III (39.5%) compared to group I (4.2%, p<0.0001).
A higher incidence of grades 1 and 2 anemia was found in
group III compared to group II (OR, 2.6; 95% CI, 1.26 to 5.76;
p<0.005). No case of grade 3 or 4 anemia that required a
blood transfusion was reported in the three groups of patients.
Reduction of the RBV daily dose was reported for 12 patients.
RBV was reduced more frequently in group III (14%) than
in group II (2.3%: OR, 4.74; 95% CI, 0.97 to 32; p<0.032). In
all patients, a reduction in the RBV daily dose resulted in an
increase in hemoglobin levels. Fatigue was observed in 10
patients in group I (14.3%), 19 in group II (21.8%), and 28
in group III (36.8%, p<0.005). Fatigue occurred significantly
more frequently in group III than in group II (OR, 2.0; 95%
CI, 0.99 to 4.41; p<0.03). Higher incidences of grades 1 and
2 anemia and fatigue were reported in patients with CPT-
B compared to those with CPT-A, but the difference was not
statistically significant (29.6% vs 20.4% and 37% vs 22.9%,
respectively). AEs occurred more frequently in group III than
in group II (86.8% vs 49.4%: OR, 6.7; 95% CI, 2.9 to 16;

Table 7. Safety and Tolerability of Treatment Regimens in Patients with G3-HCV Cirrhosis

Parameter Group I (n=70) Group II (n=87) Group III (n=76) p-value

Any AE 13 (14.2) 43 (49.4) 66 (86.8) -
Death 0 1(1.1) 0 -
SAEs 1(1.6) 2(2.2) 0 0.4

Recurrence ascites 1(1.6) 0 0

Pneumonia 0 1(1.1) 0

Atrial fibrillation 0 1(1.1) 0
AE that led to discontinuation 0 0 0 -
AEs

Fatigue 10 (14.3) 19 (21.8) 28 (36.8) 0.005

Anemia (grade 2/3) 3 (4.8) 17 (19.5) 30 (39.5) 0.000

Headache 0 5 (5.7) 6(7.9) 0.08

Diarrhea 0 2(2.3) 2 (2.6) 0.4
Drop out 0 1(1.1) 0 -
RBV dose reduction NA 2(2.3) 10 (14) 0.007
HCC de novo 1 (1.4 0 0 -
HCC recurrence 0 1(1.1) 0 -

Data are presented as number (%). Group I, daclatasvir (DCV) + sofosbuvir (SOF) without ribavirin (RBV); group II, DCV/SOF with RBV flat dose of

800 mg/dL; group III, DCV/SOF with RBV weight-based dose.

G3-HCV, genotype 3 hepatitis C virus; AE, adverse event; SAE, severe adverse event; NA, not applicable; HCC, hepatocellular carcinoma.
*At 8 months after the end of treatment; 'Dropped out due to HCC recurrence.
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p<0.001). No patient discontinued antiviral therapy due to
AEs.

One patient in group I and two patients in group II expe-
rienced SAEs that required hospitalization (respectively, one
recurrence of ascites, one pneumonia case, and one atrial fibril-
lation case) (Table 7). No patient in either group discontinued
antiviral treatment due to SAEs.

6. Hepatocellular carcinoma

HCC was previously diagnosed in 13 out of 233 patients
(5.6%). In group I, six out of 70 patients had previous HCC
(8.7%) compared to three out of 87 (3.5%) in group II and
four out of 75 (5.3%) in group II (no significant differences).
After a follow up of 10+5 months, de novo HCC was identi-
fied in one patient with CPT-A in group I and HCC recurrence
was reported in one patient with CPT-B in group IL. The latter
patient dropped out of the study after negativization of HCV
RNA at 24 weeks of treatment. No recurrence of HCC was
noted in other patients with previous HCC after a follow-up
of 1045 months.

DISCUSSION

Although current treatment regimens for different HCV
genotypes are effective in most scenarios, SVR rates tend to
be lower among patients with G3-HCV and advanced liver
disease. G3 is commonly associated with steatosis, progres-
sion to cirrhosis, and the development of HCC."? Overall, the
available data from registry and real-world studies have sug-
gested that patients with G3-HCV cirrhosis are more difficult
to cure than patients with other HCV genotypes.”” It is critical
to improve the SVR in these patients, because achieving an
undetectable viral load is associated with decreased hepatic
morbidity and mortality. Previous antiviral DAA regimens
with SOF/RBV showed low SVR12 achievement in patients
with G3-HCV cirrhosis, whether they were treatment-naive or
treatment-experienced. Zeuzem et al.® demonstrated that pa-
tients treated with SOF/RBV weight-based doses for 24 weeks
had a low SVR12 (62%). Similarly, Feld et al.” showed low
SVR12 rates in treatment-naive and treatment-experienced
patients with cirrhosis that received the same antiviral regi-
men (44.8%). Paradoxically, treatments based on PegIFN/RBV
achieved higher SVR12 rates, but also higher AEs compared
to treatments based on SOF/RBV.? Association of SOF/RBV
is not further recommended in cirrhotic G3 patients. Conse-
quently, other antiviral combinations were attempted with
SOF and DCV. The Ally-3 trial analyzed a group of patients
with G3-HCV cirrhosis treated with SOF/DCV without RBV
for 12 weeks; they found low SVR12 rates (58% in treatment-
naive and 69% in experienced groups).” In the Ally-3+ study,
Leroy et al.” analyzed how RBV added to a regimen of DCV/
SOF for a duration of 12 or 16 weeks increased SVR12 in

patients with G3-HCV cirrhosis. They demonstrated higher
SVR12 rates compared to those of the Ally-3 study, with
SVR12 of 86% and 88% in patients treated for 12 and 16
weeks, respectively. Although the small sample size of pa-
tients with G3-HCV cirrhosis prevented any solid conclusions
regarding the role of RBV, those findings indicated that RBV
provided important added value in this “difficult-to-treat pop-
ulation.” However, it remains difficult to determine the opti-
mal treatment duration for SOF/DCV with or without RBV for
patients with G3-HCV. In addressing this question, different
studies have shown that increasing the duration of therapy

from 12 to 24 weeks was associated with a better SVR.*>'*"'

n
a study by Herzer et al.,'' 126 patients with advanced liver fi-
brosis were analyzed; they received DCV/SOF with or without
a weight-based RBV dose for 24 weeks. They found SVR12
of 89% with DCV/SOF (41/46 patients) and 88% (29/33) for
DCV/SOF/RBV. Those authors concluded that response rates
were similar in the two treatment groups, and they suggested
that RBV did not confer an efficacy benefit to the DCV/SOF
regimen, even when treatment was extended to 24 weeks.
Similarly, Hézode et al."” studied patients with compensated
and decompensated cirrhosis treated for 24 weeks with DCV/
SOF or DCV/SOF/RBV (weight-based). They showed SVR12 of
86% and 82%, respectively. In that study, it is important to
consider that, at baseline, more than 50% of patients treated
with DCV/SOF/RBV had a Model for End-Stage Liver Disease
category >10, a lower number of platelets, and lower albumin
levels, compared to patients treated without RBV. These dif-
ferences in patient characteristics indicated a more advanced
liver disease in the group treated with RBV compared to those
treated without RBV, which might explain the difference in
SVR12. On the other hand, Alonso et al."’ conducted a mul-
ticenter observational study with 94 patients with G3-HCV
that had compensated and decompensated cirrhosis and were
treated with DCV/SOF+RBV weight-based dose regimens for
24 weeks. They found SVR12 rates of 96% in patients treated
with RBV and 90% in patients treated without RBV. Similarly,
Cornberg et al.® showed that patients with G3-HCV cirrhosis
that were either treatment-naive or treatment-experienced
achieved excellent SVR12 in 24-week treatments with a DCV/
SOF/RBV weight-based regimen (98%) compared to patients
treated with DCV/SOF (87%). These conflicting findings may
result from different patient selection-biases in clinical regis-
tered trials and real world experiences.

Other DAA regimens were also employed to treat patients
with G3-HCV cirrhosis. Curry and Charlton" tested three dif-
ferent regimens SOF/velpatasvir (VEL) for 12 weeks, SOF/
VEL/RBV for 12 weeks, and SOF/VEL for 24 weeks, in pa-
tients with G3-HCV with decompensated cirrhosis. The SVR
rates were, respectively, 50%, 85%, and 50%. Thus, in that
case, RBV also played an important role in enhancing the
SVR in this “difficult-to-treat population.” In an interesting



study by Pianko et al.,'* 52 patients with G3-HCV cirrhosis
were screened with a pretreatment NS5A resistance test. Pa-
tients were then treated with SOF/VEL/RBV or SOF/VEL with-
out RBV for 12 weeks. They demonstrated a SRV12 of 95%,
irrespective of the presence of RBV, in patients without NS5A
RAVs. In contrast, a significant SVR reduction (respectively of
75% vs 100%) was observed in patients with NS5A RAVs at
baseline treated with regimen without RBV compared to pa-
tients treated with a regimen containing RBV, showing a pe-
nalizing effect of RBV-free regimes in those with NS5A RAVs

at baseline.”"

That study stressed the importance of RBV
as additional antiviral component in patients with baseline
RAVs. However, it is not possible to perform a NS5A RAV test
routinely at baseline in all centers that provide DAA treat-
ments. Therefore, it might be wise to include RBV in the DAA
therapy whenever there is a suspicion that patients are at
high risk of harboring RAVs (i.e., treatment-experienced pa-
tients). In our study, NS5A RAV screening was not performed
at baseline, and due to the study design, we did not assign
the administration of RBV based on the relative risk of RAVs.
In particular, in the group of patients treated with DCV/SOF
without RBV, we found a high incidence of the Y93H muta-
tion among patients that had relapsed. This mutation might
explain the low efficiency of this antiviral regimen. Moreover,
we speculate that suboptimal antiviral treatment might allow
selective survival of RAVs, and thus, fail to provide antiviral
activity. At present, European Association Study Liver guide-
lines recommend an association of glecaprevir/pibrentasvir
for 12 or 16 weeks but only in compensated naive or expe-
rienced G3 cirrhosis.”” This regimen showed a SVR12 of 98%
and 96% respectively in naive and experienced compensated
cirrhotic patients treated for 12 and 16 weeks.'® But this DAA
association is not indicate in decompensated cirrhosis or in
cirrhotic with Model for End-Stage Liver Disease score >10.
Similarly, SOF/VEL did not show an optimal SVR12 in G3
naive or experienced cirrhotic patients as reported above.

Although the limit of our study is that is not a randomized
study, added RBV was homogenously distributed across the
12 centers and we are aware that in group I a higher percent-
age of CPT-B patients treated without RBV was present com-
pared to other groups. We noted in CPT-B patients treated
with weight dose RBV an higher this could explain why be-
tween group I and II a regimen with or without RBV did not
influence SVR12, while a CPT-A was associated to a better
SVR12.

Reig et al."” observed in patients treated with DAAs a high
rate of HCC recurrence (27.6%) in patients with previous HCC
complete radiological response; in our experience a lower recur-
rence rate of HCC at 6 months (7.7%) was disclosed. This result
(9.200) is similar to that reported by Cabibbo et al.'® In our study
a correct evaluation by CT or MRI of all the patients previous
treated for HCC to exclude posttreatment residual HCC was
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employed. As suggested from other authors, long term obser-
vational studies will be needed to determine the effective risk
for developing HCC recurrence or occurrence in patients treated
with DAAs."

In conclusion, this study investigated the role of RBV in
achieving SVR12 in a large multicenter cohort of 233 patients
with G3-HCV cirrhosis, with and without compensation. We
found that patients treated without RBV achieved a lower
SVR12 compared to patients treated with either weight-based
RBV or a flat RBV dose. Of interest, although high SVR12 rates
were achieved with DCV/SOF/RBV for 24 weeks, irrespective
of how the RBV was dosed, patients treated with the DCV/SOF/
RBV flat dose (800 mg/day) had significantly fewer AEs than
patients treated with the DCV/SOF/RBV weight-based dose.
Thus, RBV intolerance was lower with the flat dose than with
the weight-based dose. We concluded that, in this “difficult-to-
treat population,” the antiviral regimen of DCV/SOF/RBV flat
dose (800 mg/day) was an effective regimen, in terms of high
SVR12 rates and low AE incidence. In CPT-B patients, antiviral
regimen of DCV/SOF/RBV weight dose showed higher antiviral
efficacy compared to other groups but this regimen is burdened
by more AFs.

When and how to use RBV with DCV/SOF regimens has
become the holy grail for investigators interested in eradi-
cating G3-HCV infections. The advent of new DAAs has re-
duced the role of RBV to a marginal companion in antiviral
treatment regimens. However, in the present study, we have
shown that RBV remains an important treatment component
for increasing SVR12 in the special population of patients
with G3-HCV and in particular in decompensated cirrhosis
and in experienced patients with compensated cirrhosis. Thus,
withholding RBV must be restricted to treatments for naive
compensated cirrhotic patients with a clear contraindication
to RBV.
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