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Background and aims: Treatment of hepatitis C virus (HCV) changed dramatically with the
introduction of oral direct-acting antiviral drugs due to their high antiviral potency and safety
profile. Sofosbuvir plus daclatasvir combination therapy was extensively investigated in HCV
genotypes 1, 2, and 3, while published data regarding its real-life application in the treatment of
genotype 4 is lacking. Therefore, we conducted this study to assess the outcomes and predictors
of treatment response with sofosbuvir plus daclatasvir with or without ribavirin in Egyptian
patients with genotype 4 hepatitis C virus infection.

Patients and methods: This prospective study included 300 Egyptian patients with chronic
genotype 4 HCV, treated with sofosbuvir plus daclatasvir with or without ribavirin for 12-24
weeks. Primary outcome was the number of patients who achieved sustained virologic response
(SVR12), and secondary outcome was the occurrence of adverse events.

Results: A total of 92.67% of all patients achieved SVR12. SVR12 rates of 96.55% and 84.54%
were reported in non-cirrhotic and cirrhotic patients, respectively. SVR12 in treatment-naive
and treatment-experienced patients were 94.12% and 87.01%, respectively. A total of 19.7% of
patients experienced mild adverse events. Older age, cirrhosis, and low platelet count were the
predictors of treatment non-response.

Conclusion: Based on this multi-center prospective study, sofosbuvir plus daclatasvir with
or without ribavirin for 12-24 weeks appears to have favorable outcomes in the treatment of
genotype 4 HCV-infected Egyptian patients. Older age, cirrhosis, especially Child—Pugh class
B, and low platelet count are independent risk factors of treatment non-response.

Keywords: hepatitis C virus, genotype 4, sofosbuvir plus daclatasvir, sustained virologic
response

Introduction
Hepatitis C virus (HCV) infection is a global public health problem affecting
~184,000,000 people worldwide.! In Egypt, the prevalence of HCV infection among
general population was estimated to be 15%; >90% of the infection was reported to
be genotype 4.2° Since HCV infection is one of the leading causes of liver cirrhosis,
hepatocellular carcinoma (HCC), and liver transplantation globally, those patients
with HCV are in need for effective antiviral therapy to halt the progression to these
complications and hence reduce mortality.””

Treatment of HCV changed dramatically with the introduction of oral direct-

10

acting antiviral (DAA) drugs due to their high antiviral potency and safety profile.
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DAA drugs are classified — according to their mechanism
of action — into 3 main classes: NS3/4A protease inhibitors
(e.g., boceprevir, telaprevir, simeprevir, asunaprevir, and
paritaprevir boosted by ritonavir), NS5A replication complex
inhibitors (e.g., daclatasvir, ledipasvir, and ombitasvir), and
NS5B polymerase inhibitors (sofosbuvir and dasabuvir).!12

Several oral DAA combination regimens for the treat-
ment of genotype 4 HCV (e.g., sofosbuvir plus ledipasvir,
sofosbuvir plus simeprevir, or paritaprevir/ritonavir plus
ombitasvir with our without ribavirin) were evaluated in
many studies, which reported high SVR rates with few side
effects.!*1¢ Sofosbuvir plus daclatasvir combination therapy
was extensively investigated in HCV genotypes 1, 2, and 3,
while published data regarding its real-life application in the
treatment of genotype 4, particularly in Egypt, is lacking.!”!
Therefore, we conducted this study to assess the outcomes
and predictors of treatment response with sofosbuvir plus
daclatasvir with or without ribavirin in Egyptian patients
with genotype 4 HCV infection.

Patients and methods

This prospective study was conducted in outpatient clinics
of internal medicine and tropical medicine departments in
Ain Shams and Tanta University hospitals, Egypt. A total
of 300 patients with chronic HCV infection were recruited
from the outpatient clinics during the period from January
2016 to April 2017.

Approval of the Institutional Ethics Committee of Faculty
of Medicine, Tanta University, Egypt, was obtained prior to
the start of the study. A written informed consent was signed
by each patient prior to enrollment; the study was registered
at Clinicaltrials.gov (Clinical Trials.gov ID: NCT02992457).
All authors had access to the study data and reviewed and
approved the final manuscript.

Patients with the following criteria were included in
this study: age >18 years, positive HCV antibodies con-
firmed with a positive polymerase chain reaction (PCR) for
HCV-RNA, treatment-naive or treatment-experienced, and
Child—Pugh score <8. Pregnant females, patients with renal
impairment (serum creatinine >2.5 mg/dL and estimated
glomerular filtration rate <30 mL/min/1.73 m?), patients with
HCC (unless there was no evidence of activity by dynamic
imaging 12 weeks after successful curative treatment) and
patients with hepatitis B virus or human immunodeficiency
virus coinfection were excluded from the study.

All patients were subjected to the following: thorough his-
tory taking, clinical examination, complete blood count (CBC),
liver function tests (aspartate transaminase, alanine trans-
aminase, serum bilirubin, serum albumin, and international

normalized ratio), serum creatinine, HCV antibody, HBs-Ag,
o-fetoprotein, and abdominal ultrasound. Liver cirrhosis was
confirmed by liver biopsy performed within the last 2 years
or by fibroscan and/or Fibrosis-4 (FIB-4) Index for Liver
Fibrosis >3.25 assessment. Estimation of HCV RNA level was
done by Cobas Ampli Prep/Cobas TagMan HCV-RNA assay
(Roche Diagnostics; Pleasanton, CA, USA) with a threshold
of detection 15 IU/mL.

Treatment regimens

Non-cirrhotic naive patients were treated with sofosbuvir
(Soflanork, Mash Company, Cairo, Egypt; 400 mg, orally,
once daily) plus daclatasvir (Daklanork, Mash company,
Egypt; 60 mg, orally, once daily) for 12 weeks. Weight-based
ribavirin (Ribovinol, Mash Company; 1200 or 1000 mg/day
if >75 or <75 kg body weight, respectively) was added to this
regimen when treating cirrhotic patients and/or treatment-
experienced patients who received prior interferon therapy.
Treatment duration was extended to 24 weeks with addition of
weight-based ribavirin only in treatment-experienced patients
who failed to respond to sofosbuvir plus ribavirin regimen.
The effectiveness of sofosbuvir plus daclatasvir with or with-
out ribavirin was measured by the number of patients with
successful elimination of the virus, illustrated by sustained
virologic response at 12 weeks after the end of treatment
(SVR12). SVR12 was defined as undetectable HCV-RNA
(<15 TU/mL) at 12 weeks after the end of treatment. Safety
was assessed by the occurrence of adverse effects associated
with this therapy.

Follow-up was done by clinical assessment of the patients
and reviewing the results of laboratory tests (CBC, liver func-
tion tests, and renal function tests) at weeks 4, 8, and 12 of
the treatment. Quantitative real-time PCR for HCV RNA was
done at 12 weeks post-treatment to confirm SVR. Primary
outcome was the number of patients who achieved SVR12,
and secondary outcome was the occurrence of adverse events
associated with this therapy.

Statistical analysis

The statistical significances between studied groups were
analyzed using unpaired #-test (for quantitative variables),
Chi-square test, and Fisher’s exact test (for qualitative vari-
ables). Statistical tests were performed with SPSS (Version
23). P-values <0.05 were considered statistically significant.

Results

Three hundred patients with chronic HCV infection were
enrolled in this study. The baseline demographic and labora-
tory data are shown in Table 1.
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Table | Baseline demographic and laboratory data of the studied

Table 3 Incidence of side effects during the treatment period in

patients the studied patients

Variables Number (300) % Side effects Number (300) %

Age (years) Mean+SD 49.73+10.97 No side effects 24| 80.3

Sex Male 178 59.33 Had side effects 59 19.7
Female 122 40.67  Fatigue 27 9.0

Liver status Non-cirrhotic 203 67.67  Anemia 17 5.67
Cirrhotic 97 3233 Headache 12 4.0

Child—Pugh score Child A 77 79.38 Insomnia 7 2.3

(N:97) Child B 20 20.62  Diarrhea 3 1.0

History of Treatment-naive 238 7933 Nausea 5 1.7

treatment Treatment-experienced 62 20.67  Cough 4 1.3

History of diabetes Non-diabetic 228 76 Myalgia | 0.3

mellitus Diabetic 72 24 Notes: Some patients had more than one side effect.

Hb (g/dL) MeantSD 13.26x1.71

WBC (x10°)/mm?®  MeantSD 6.4412.15 .

Platelet (x10°)/mm® Mean+SD 207.27+92.88 Child—Pugh class B, and low platelet count were the factors

ALT (IU/L) MeantSD 57.39+42.93 that were significantly associated with non-response to treat-

AST (IU/L) MeantSD 57.54+32.93 ment as shown in Table 4.

Serum bilirubin MeantSD 1.36+0.40

(mg/dL) . .

Serum albumin Mean+SD 4.1240.54 DISCUSSIO“

(mg/dL) In this study, non-cirrhotic naive patients were treated with

INR MeantSD 1.511£0.22

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; Hb,
hemoglobin; INR, international normalized ratio; WBC, white blood cells.

Table 2 Primary outcome of treatment in the studied patients
(sustained virologic response at |12 weeks)

Variables Number of Sustained

the studied virologic response

patients at 12 weeks

N %

Overall patients 300 278 92.67
Non-cirrhotic patients 203 196 96.55
Cirrhotic patients 97 82 84.54
Treatment-naive patients 238 224 94.12
Treatment-experienced patients 62 54 87.01

The primary outcome of sofosbuvir plus daclatasvir with
or without ribavirin at 12-24 weeks was detected by SVR12
as demonstrated in Table 2.

With regard to the number of patients who presented
with side effects: only 59 patients (19.7%) reported minor
adverse events. The adverse events were mainly fatigue in 27
patients (9%), anemia in 17 patients (5.67%) (this side effect
occurred only in patients who received ribavirin), headache
in 12 patients (4%), and insomnia in 7 patients (2.3%) as
shown in Table 3. Dose reduction of ribavirin was done in
17 patients (5.67%) patients in whom hemoglobin levels had
decreased below 10 g/dL.

Analyses of what could have affected the response to
treatment revealed that older age, liver cirrhosis, especially

sofosbuvir plus daclatasvir for 12 weeks. Ribavirin was added to
this regimen when treating cirrhotic patients and/or treatment-
experienced patients. Treatment duration was extended to 24
weeks only in treatment-experienced patients who failed to
respond to sofosbuvir plus ribavirin regimen. Two hundred
seventy-eight (92.67%) patients achieved successful eradica-
tion of HCV. SVR12 was 96.55% and 84.54% in non-cirrhotic
and cirrhotic patients, respectively. SVR12 in treatment-naive
and treatment-experienced patients were 94.12% and 87.01%,
respectively. With regard to the number of patients who pre-
sented with side effects: only 59 patients (19.7%) reported
minor adverse events. The adverse events were mainly fatigue
in 27 patients (9%), anemia in 17 patients (5.67%), headache
in 12 patients (4%), and insomnia in 7 patients (2.3%).

Our results were in accordance with Fontaine et al who
concluded that combination of sofosbuvir and daclatasvir
was associated with a high rate of SVR in treatment of geno-
type 4 HCV.!® Forty-seven patients with genotype 4 HCV
were enrolled in their study and received a combination of
sofosbuvir and daclatasvir with or without ribavirin for 12
or 24 weeks, respectively. The overall SVR was 86%—100%,
according to patients’ baseline characteristics and therapeutic
regimen. They also concluded that there was a beneficial effect
in treatment-experienced and cirrhotic patients when either
ribavirin was added or treatment duration was extended from
12 to 24 weeks, and the combination of sofosbuvir plus dacla-
tasvir was generally well tolerated with mild adverse events.

In a recent Egyptian study including >18,000 patients
with HCV infection, about 95% achieved SVR12. It was
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Table 4 Predictors of non-response to therapy in the studied patients

Variables Responders Non responders P-value
(N=278) (N=22)
N % N %

Age (years) MeantSD 49.38+11.14 53.79+7.72 0.01*

Sex Male 166 59.71 12 54.54 0.63
Female 112 40.29 10 45.45

Liver status Non-cirrhotic 196 70.5 7 31.82 0.0002*
Cirrhotic 82 29.5 15 68.18

Child—Pugh score Child A 71 86.59 6 40 <0.000*
Child B I 13.41 9 60

History of treatment Naive 224 80.58 14 63.64 0.06
Experienced 54 19.42 8 36.36

History of diabetes mellitus Non-diabetic 214 76.98% 14 63.64 0.16
Diabetic 64 23.02% 8 36.36

Hb (g/dL) MeanzSD 13.29+1.72 12.82+1.63 0.20

WBC (x10%)/mm? MeantSD 6.491+2.18 5.84+1.74 0.13

Platelet (x10%)/mm? Mean£SD 210.41+94.66 171.154£59.29 0.02*

ALT (IU/L) Mean£SD 58.44+44.19 45.22+21.94 0.26

AST (IU/L) MeantSD 57.54+33.18 57.44+30.58 0.89

HCV viral load MeantSD 1019150.9+3559000.2 1190846.5+1846267.7 0.15

Notes: “Significant. *Statistically significant at P<0.05.

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; HCV, hepatitis C virus; Hb, hemoglobin; WBC, white blood cells.

concluded that this regimen is safe and effective for the
treatment of Egyptian patients with chronic hepatitis C
genotype 4."

Buti et al as well stated that most of the approved oral
DAA regimens provided high cure rates with very low inci-
dence of adverse events, especially in non-cirrhotic patients.?

Our results were in agreement with the study performed
by Pol et al who documented that combination of sofosbuvir
and daclatasvir had high antiviral potency, with >90% SVR
rate in patients with chronic HCV infection.!® Moreover,
SVR rate improved in treatment-experienced and cirrhotic
patients when ribavirin was added for 12 weeks. In addition,
treatment with sofosbuvir and daclatasvir was well tolerated,
had limited adverse events, as well as a good safety profile.

With regard to the predictive factors associated with
non-response to therapy, various host and viral variables
(e.g., gender, age, race, body mass index, insulin resistance,
steatosis, advanced fibrosis stage, HCV genotype, and viral
load) had been well identified and were associated with non-
response to interferon based therapies.?'>* Currently, with
the more recent generations of pan-genotypic oral DAA,
there are higher rates of SVR, and hence, the aforementioned
predictive factors might not have the same importance and
strength as they did before.*

Our results revealed that older age, cirrhosis, especially
Child-Pugh class B, and low platelet count were the predic-
tors of non-response associated with sofosbuvir and dacla-
tasvir therapy for genotype 4 HCV among Egyptian patients.

This might be attributed to the fact that most of the patients
with older age and/or low platelet count in our study were
associated with liver cirrhosis at presentation likely caused
by a longer duration of HCV infection.

With regard to age, few studies showed the relation of
older age to SVR rates using all oral DAA regimens because
elderly patients were often excluded from clinical trials. How-
ever, little differences in SVR rates were observed between
elderly patients and younger ones.?>*

With regard to liver status, Ferenci et al reported that
the severity of hepatic dysfunction appeared to affect the
response rate to DAA, with higher SVR in patients with
chronic hepatitis or Child A liver cirrhosis than in those with
Child B or C liver cirrhosis.”’

Buti et al reported that the number of patients with treat-
ment failure was relatively low as SVR rates were generally
high with most different DA A regimens.?® Reduced response
rates occurred more frequently in treatment-experienced
patients, those with advanced cirrhosis, HCV genotypes 3 or
la infections, elevated serum HCV-RNA, poor drug adher-
ence or premature drug discontinuation.

The limitation of this work was that Child C patients were
excluded, who might be less likely to have a response and
also at higher risk of side effects.

Conclusion
Based on this multi-center prospective study, combined
sofosbuvir plus daclatasvir with or without ribavirin for
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1224 weeks appears to have favorable outcomes with high
rates of SVR and safety profile in the treatment of Egyptian
patients with genotype 4 HCV infection. Older age, cirrhosis,
especially Child—Pugh class B, and low platelet count are
independent risk factors of treatment non-response. Sofos-
buvir plus daclatasvir regimen should be considered in the
treatment of genotype 4 HC V-infected patients. Large-scale
studies of sofosbuvir plus daclatasvir for the treatment of
chronic HCV, particularly in the so-called “difficult-to-treat”
patients, are recommended.
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The authors report no conflicts of interest in this work.
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