Clinical/and Experimental

ATOLOGY

Clin Exp HEPATOL 2018; 4, 3: 191-196
DOI: https://doi.org/10.5114/ceh.2018.78123
Received: 07.02.2018, Accepted: 12.03.2018, Published: 05.09.2018

Original paper

Effectiveness of sofosbuvir/pegylated-interferon
plus ribavirin in treatment of hepatitis C virus
genotype 4 patients

Adel Abdel-Moneim', Alaa Abood?, Mohamed Abdel-Gabaar®, Mohamed . Zanaty*, Mohamed Ramadan’

"Molecular Physiology Division, Faculty of Science, Beni-Suef University, Egypt

“Tropical Medicine Department, Faculty of Medicine, Beni-Suef University, Egypt

3Biochemistry Division, Chemistry Department, Faculty of Science, Beni-Suef University, Egypt
“Biotechnology Department, Postgraduate Studies for Advanced Science, Beni-Suef University, Egypt

Abstract

Introduction: New regimens involving direct-acting antiviral agents (DAAs) have recently been approved for
the treatment of hepatitis C virus (HCV) genotype 4 (GT4). The current study aims to assess the efficacy and
safety of sofosbuvir (SOF) with pegylated interferon (PegINF)/ribavirin (RBV) for chronic HCV GT4 patients at the
beginning of the interferon-free era.

Material and methods: Between March 2015 and November 2015, 99 patients (59 naive and 40 experienced)
infected with HCV GT4 were enrolled in the study. Eligible patients received daily oral 400 mg SOF, RBV (body
weight: < 75 kg, 1000 mg; < 75 kg, 1200 mg), the dose modified according to patient tolerability, plus 180 g
PegINFai-2 once weekly for 12 weeks.

Results: Among the patient cohort, sustained virological response 12 weeks after the end of treatment (SVR12)
was achieved by 88% (87/99) of all patients, by 93% (55/59) of naive patients and by 80% (32/40) of expe-
rienced patients. Regarding treatment failure, the data recorded 12% (12/99) of patients (4 null responses and
8 relapsers). Otherwise, the most common adverse events observed during the study included headache, nausea,
fatigue, dyspnea, influenza-like illness, anemia, and leukopenia.

Conclusions: SOF combination-based therapies were considered promising choice regimens for chronic HCV
infection. The present findings suggest that the combination of the SOF/PegINF/RBV regimen was effective for
Egyptian patients with HCV GT4. The recorded adverse events and viral outcome revealed the high need for
further efforts to minimize the side effects of the current regimen and/or replace PegINF with additional potent
DAA(s) to increase SVR12 to achieve 100%.
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Introduction

The hepatitis C virus (HCV) and its long-term
complications are a major medical health problem
in the world and Egypt. More recent epidemiological
studies in Egypt have an estimate of 7.3% of the popu-
lation with viremic HCV in 2013 [1]. HCV genotype 4
(GT4) has been considered in several studies as “diffi-

cult to treat” with classical hepatic regimens, pegylated
interferon (PegINF) and ribavirin (RBV) [2].

Up to the end of 2013, the only treatment option for
HCV GT4 was treatment with PegINFa with RBV for
24-48 weeks. In the past few years, new treatment reg-
imens have been developed that are high in sustained
virological response (SVR) rates, well tolerated, short
in treatment duration and offer new opportunities
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for previously excluded groups [3]. Sofosbuvir (SOF)
(Gilead Sciences, Inc., USA), is an oral NS5B nucle-
otide polymerase inhibitor with potential therapeutic
efficacy in HCV patients with GT1-6 [4, 5]. Further-
more, SOF for the treatment of HCV GT4 promises
marked amelioration in the virological outcome of
therapy [4] and it is considered an excellent backbone
for combination direct-acting antiviral drug (DAA)
regimens [6]. Additionally, SOF has a favorable safety
profile, and most adverse reactions reported in clini-
cal studies with SOF have been attributed to the use
of RBV or PegINF [7].

Triple therapy, using a combination of PegINFa-2,
RBV, and/or potent DAA-based regimens, result in
HCV eradication in the majority of patients infect-
ed with chronic HCV [8]. Six regimen options were
available in 2015 for patients with HCVGT4 infection
including two INF-containing regimens and four INF-
free regimens [9]. Furthermore, the addition of SOF
with PegINF and RBV in genotypes 1, 4 and 6 in-
creases the SVR rate with 12-week duration of thera-
py (SVR12) [10]. Furthermore, Elsharkawy et al. [11]
reported that treatment of Egyptian patients with both
SOF/PegINF/RBV and SOF/RBV regimens achieved
SVR rates of 94% and 78.7%, respectively.

Most trials have been conducted in HCV GT1, but
efficacy and safety data regarding DAA regimens in
HCV GT4 patients are currently limited. The present
study aimed to evaluate the efficacy and safety of SOF
in combination with a classical regimen of PegINF/
RBV in Egyptian chronic HCV GT4.

Material and methods

Study patients

This study was conducted in three of the National
Treatment Centers. A total of 104 patients, treatment-

| 125 patients screened |

Excluded 21 patients due to they
did not meet eligibility criteria

104 patients started treatment
with SOF/PegINF/RBY

Discontinued therapy n =5
Lost to follow-up

59 treatment-naive patients
completed the treatment

40 treatment-experienced patients
completed the treatment

Fig. 1. Study flowchart

naive and treatment-experienced adults with chron-
ic HCV, started treatment under the Egyptian Na-
tional HCV Control Program, but only 99 patients
completed the study. Between March 2015 and No-
vember 2015, enrolled patients started and com-
pleted the treatment period. Written acceptance was
obtained from all patients and the ethical commit-
tee approved the study protocol, which conformed
to Egyptian National Guidelines and was performed
in conformity with the Declaration of Helsinki and
Good Clinical Practice guidelines (decision date:
5 February 2015).

The study population consisted of treatment-naive
and treatment-experienced adults patients aged
20-65 with HCV RNA level > 10,000 IU/ml. Experi-
enced patients included patients with a prior relapse
or a null response to PegINF/RBV therapy. Patients
were excluded if they had been HCV coinfected with
hepatitis B virus (HBV) or human immunodeficiency
virus (HIV) or had any liver disease other than chron-
ic HCV GT4 infection. Also, patients were excluded
if they had a history of liver decompensation, serum
a-fetoprotein (AFP) > 100 ng/ml, evidence of hepato-
cellular carcinoma, major severe illness such as respi-
ratory, renal and heart failure or autoimmune disease
or non-compliance with treatment.

Study design and treatment

The patients were treated with one tablet of 400 mg
SOF (Sovaldi, Gilead Sciences, Inc., USA) and oral
tablets of RBV (Copegus, Roche, Europe) based on
body weight: < 75 kg, 1000 mg; < 75 kg, 1200 mg and
modified according to patient tolerability, plus 180 pg
PegINFa-2 (Pegasys, Roche, Europe) given via sub-
cutaneous injection once weekly. The endpoint was
SVR12 defined as HCV RNA < 15 IU/ml undetectable
at the actual end of treatment (EOT) of 12 weeks and
HCV RNA undetectable 12 weeks after planned EOT.
Viral relapse was HCV RNA undetectable at EOT, but
detectable HCV RNA > 15 IU/ml levels 12 weeks after
planned EOT. Data were collected at three time points:
(1) baseline (before initiating therapy); (2) at end of
treatment (EOT) (12 weeks) and (3) 12 weeks after the
treatment cessation (SVR12) (Figure 1).

Assessment of safety

Adverse events (AEs) were assessed by the moni-
toring of AEs reported by clinical and laboratory test
results. Additionally, laboratory chemical and hemato-
logical abnormalities were graded according to WHO
criteria.
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Laboratory assessment

All eligible patients underwent clinical examinations
before treatment, after 12 weeks of the therapy period
(EOT), and also 12 weeks after the therapy cessation.
The patients underwent laboratory investigation includ-
ing aspartate aminotransferase (AST), alanine amino-
transferase (ALT), albumin content and total bilirubin,
determined using reagent kits purchased from Human
Diagnostics (Germany). The FIB-4 score was calculated
using Sterling’s formula [12]. Interleukin-28B (IL-28B)
genotype was estimated by use of polymerase-chain-re-
action amplification (PCR), while HCV GT4 genotype
was assessed by the VERSANT-HCV Genotype 2.0
Assay (LiPA) (Siemens, Germany). Quantitative poly-
merase chain reaction (qQPCR) for HCV was assessed
by Roche Amplicor HCV monitor version 2.0 (Roche
Diagnostics, Branchburg, NJ), with lower detection
limit < 15 TU/ml. However, hematological parameters
were determined using an auto-analyzer (MICROS
ABX) according to the manufacturer’s protocol.

Statistical analysis

Data are expressed as mean + SEM. Data were an-
alyzed using Student’s ¢-test by Statistical Package for
Social Science (SPSS) version 20 software. The virolog-
ic response was based on “modified intention to treat”
analyses (mITT) or per-protocol analysis (only pa-
tients who complete the entire clinical study according
to the protocol are counted towards the final results).
Values with p < 0.05 were considered significant.

Results

Patients’ characteristics

A total of 125 patients were screened in some of
the National Treatment Centers. However, 21 patients
were excluded because they did not meet eligibility cri-
teria. From 104 patients who started treatment, only
99 patients completed the treatment period. Experi-
enced patients who received prior HCV treatments
with PegINF/RBV numbered 40 subjects. Fibrosis
was determined on the basis of the liver biopsy and/
or FIB-4 test in all of the patients; 13% had advanced
fibrosis (F3-4) at baseline. All eligible patients except
five patients (lost to follow-up) completed the study pe-
riod (Figure 1), three patients had serious AEs related
to PegINF therapy (hospitalized due to severe anemia
with leukopenia and abdominal troubles) and there
were no deaths or discontinuations recorded due to se-
rious adverse events.

Antiviral response (efficacy) and laboratory
and safety assessment

The treatment with SOF/PegINF/RBV regimen
was effective and achieved a high virologic response
in Egyptian patients with HCV GT4. Overall, SVR12
was achieved by 88% (87/99), by 93% (55/59) of naive
patients and by 80% (32/40) of experienced patients.
Regarding treatment failure, 4 null responses and 8 re-
lapses were observed (Table 1). Serum ALT and AST
showed significantly decreased activities after treat-
ment with the current therapy. Hemoglobin content
and red blood cells (RBCs), leukocytes (WBCs), and
platelet counts revealed significant decreases as com-
pared to baseline values (Table 1).

The most common adverse events reported in
the current study were headache, insomnia, nausea,
dyspnea, and fatigue (Table 2). Also, influenza-like
symptoms, rash and irritability were characteristic of
the PegINF treatment group. Decreased hemoglobin
(anemia) (40/99), and leukopenia (32/99) were more
common laboratory abnormalities among patients re-
ceiving SOF/PegINE/RBV. Also, three patients had se-
rious adverse events related to PegINF therapy (severe
anemia, leukopenia, and abdominal troubles).

Discussion

The goal of the HCV regimen is to achieve an SVR,
defined as continuously undetectable HCV RNA levels
12 weeks (SVR12) or 24 weeks (SVR24) after the end
of therapy. In Egypt, the PegINF/RBV regimen was in-
troduced through the National Treatment Program for
chronic HCV patients. Since 2006, the SVR rates have
ranged from 54% to 59% [13]. The discovery of DAA
is an outstanding achievement of modern medicine
in the current century and the approval of SOF by the
FDA represents a new landscape in the management of
HCYV, especially GT4 infection.

In the present study, among patients treated with
SOF/PegINF/RBV, SVR12 was achieved by 88% of
overall patients (naive; 93%, experience; 80%). Our
results in the present study were in concordance with
previous studies evaluating treatment of in chronic
HCV patients with SOF/PegINF/RBV therapy [4, 10,
11, 14]. Furthermore, in the present study, significant
improvement in activities of liver enzymes ALT and
AST were recorded after treatment, confirming the
beneficial effects of the treatment regimens.

The European Association for the Study of the Liv-
er [9] issued 6 guidelines for HCV GT4 treatment and
the first recommendation was to use PegINF/RBV with
SOF for 12 weeks. SOF plus PegINF/RBV for 12 weeks
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Table 1. Demographics, laboratory abnormalities and virologic response of patients receiving sofosbuvir plus pegylated-interferon/ribavirin for 12 weeks

Parameters Overall Overall Naive Naive Experienced Experienced
baseline (99) SVR12 baseline (59) SVR12 baseline (40) SVR12
Age, years 48.56 47.46 47.2
Mean (SD) 9.73 9.65 10.04
Sex (M/F) 51/48 30/29 21119
FIB-4, n
FO-1 36/99 24/59 12/40
F3-4 13/99 5/59 8/40
HCV genotype, n
4aw 82/99 49/59 33/40
40 9/99 5/59 4/40
4m 5/99 3/59 2/40
4n 3/99 2/59 1740
1L28B genotype, n (%)
cc 18/99 (18) 11(19) 7(17)
Non-CC 81/99 (82) 48 (59) 33 (58)
ALT (U/L) 52.93 3499 55.23 35.91 51.60 33.60
Mean (SD) 22.50 12.64* 23.36 12.97* 21.37 21.15*%
AST (U/L) 55.70 36.93 55.58 37.71 56.40 35.75
Mean (SD) 21.62 13.58* 21.49 13.82* 22.06 13.30*
HB (mg/dl) 14.00 10.92 13.94 10.82 14.09 11.06
Mean (SD) 1.87 1.01* 1.87 0.98* 1.89 1.05*
RBCs (x 107) 4.61 3.89 4.62 3.79 4.62 4.03
Mean (SD) 0.64 0.48* 0.65 0.41* 0.63 0.51*
PLTs (x 10°) 197.83 139.22 202.48 139.65 190.85 138.57
Mean (SD) 63.06 31.18* 66.75 32.89* 57.19 28.82*
SVR12, n (%) 87/99 (88) 55/59 (93) 32/40 (80)
HCV PCR < 800,000, n (%) 20799 (20) 20/99 (20) 3/59 (5) 3/59 (5) 6/40 (15) 6/40 (15)
HCV PCR > 800,000, n (%) 2/99(2) 2/99 (2) 1/59(2) 1/59 (2) 2/40 (5) 2/40 (5)

HCV - hepatitis C virus, IL28B - interleukin 28, ALT - alanine aminotransferase, AST - aspartate aminotransferase, HB - hemoglobin, RBCs - red cell counts, PLTs - platelets counts,
PCR - polymerase chain-reaction, SVR12 - sustained virological response 12 weeks after the end of treatment
*Denotes statistical significance between baseline and SVR12. Data are presented as mean + SD or as the number of patients.

has been used in the treatment of GT1, GT3 and GT4
infection, with SVR rates higher than 90% [4, 15]. Pa-
tients with GT4 infection also had high rates of SVR
with a 24-week regimen of SOF plus PegINF/RBV.
The SVR rate (82% on intention-to-treat) was report-
ed from the phase II ATOMIC trial, which provided
24 weeks of triple therapy to 11 patients with GT4 in-
fection [10] and achieved 94% in another clinical study
[11]. Further, in line with our results, Salama et al. [16]
reported that SOF plus Peg-INF/RBV achieved SVR12

in 91.4% of Egyptian HCV patients; however, SOF plus
RBV achieved SVRI12 in 60%. Otherwise, SOF/RBV
when given without PegINF to HCV GT4 infected
patients achieved SVR rates of 79% and 59% of treat-
ment-naive and treatment-experienced patients, re-
spectively [17].

The present data obtained from naive and expe-
rienced Egyptians patients revealed that relapses oc-
curred in all treated groups 12 weeks after the treatment
cessation. The treatment failure of SOF/PegINF/RBV
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therapy was 12% (8 relapses and 4 null responses).
Several studies concluded that usually, treatment fail-
ures are related to relapse more than to on-treatment
viral breakthrough. Additionally, HCV GT4 indicat-
ed low treatment response rates as compared to other
HCV genotypes [18]. Lawitz et al. [4] reported that re-
lapsed patients after treatment with SOF plus PegINF/
RBV were mainly patients with cirrhosis, IL28B sub-
type non-CC and GT1b. Furthermore, the virological
response rates are dependent mainly on viral geno-
types, ethnicity, and sex [19]. The developing HCV
variants reported by several studies were dependent on
host- and virus-related factors, the type of the regimens
used and the treatment strategy applied [20].
Concerning safety and tolerability profile, the main
adverse events recorded during treatment were influ-
enza-like illness, nausea, fatigue, dyspnea, headache,
insomnia, hemoglobin decrease, and asthenia. The
above adverse events were in line with those reported
in several previous studies [4, 11]. SOF is considered to
be well tolerated, but the most common adverse events
reported were those related to PegINF/RBV (fatigue,
headache, and nausea) [10]. In the present study, there
were significant decreases in all hematological param-
eters: hemoglobin concentration as well as red blood
cells, leukocytes, and platelets counts. Our results were
in agreement with those of Mostafa et al. [21], who re-
ported that the hematological side effects of PegINF/
RBV regimens included anemia (30.6%) and leukopenia
(9.8%) in Egyptian patients with HCV GT4 infection.

Conclusions

The current study revealed that, at the beginning
of the interferon-free era, the combination of SOF/
PegINF/RBV could offer an efficacious regimen for
treatment of patients with HCV GT4 infection. The re-
corded efficacy and adverse events indicated the high
need for further efforts to minimize the side effects of
the current regimen and/or replace PegINF with addi-
tional potent DAA(s) to increase SVR12 to 100%.
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