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ABSTRACT

Background/Aim: The current study aimed to evaluate the impact of sustained virological response (SVR) after two
sofosbuvir (SOF) containing regimens on the clinical outcomes, non invasive markers of hepatic fibrosis and liver
stiffness. Patients and Methods: The study included 200 patients with compensated HCV cirrhosis. Group 1: received
SOF and Ribavirin (RBV) for 6 months, Group 2: received SOF, Daclatsvir (DAC) and RBV for 3 months. Hepatitis C
Virus Ribonucleic Acid (HCV RNA) by Polymerase Chain Reaction (PCR) was done at baseline, end of treatment
(EOT), SVR12, SVR48. Model for end stage liver disease (MELD) score was calculated, the aspartate aminotransferase
to platelet ratio index (APRI) and Fibrosis-4 (FIB-4) scores were done. FibroScan was done at baseline and SVR48.
Results: SVR12 occured in 75% and 96% in group 1 and 2, respectively. There was improvement in both of APRI and
FIB-4 scores at EOT in the two groups, and maintained to SVRA48. A significant improvement in mean liver stiffness
(LS) occurred at SVR48 compared to baseline in the study groups. Improvement in LS was observed more in group 2.
There was a significant decrease in the mean value of MELD score in group 2 and non-significant decrease in group 1
at SVR48 in comparison to pre-treatment mean value.

Conclusion: SOF/DAC/RBYV was effective treatment regimen in compensated liver cirrhosis. This regimen resulted in

significant improvement in MELD score, and liver stiffness at SVR48.
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INTRODUCTION

Hepatitis C virus (HCV) infection is of growing
international concern @, Individuals with HCV may
experience chronic fatigue, depression and lower quality
of life @, HCV leads to cirrhosis, hepatocellular
carcinoma (HCC), and liver transplantation. The HCV-
related disease load increases as the infected persons
progress to advanced stage of liver disease ©.

Pegylated interferon alfa (PEG-IFN-a) and
ribavirin (RBV) for 24 or 48 lead to sustained viral
suppression (SVR) in 65% among those with HCV
genotype 4 ®. Another Egyptian study reported 60%
SVR in Egyptian genotype 4 patients received
interferon-o2a plus ribavirin for 48 weeks ©). Sofosbuvir
(SOF) inhibit HCV NS5B viral polymerase and it was
recommended by FDA (2013) for treatment of chronic

or 3) infection, for treatment naive G3 patients with
compensated cirrhosis + addition of weight based RBV
and for all HCV genotypes with decompensated liver
cirrhosis or post liver transplant recurrent infection with
initial low dose of RBV (19,

Clinical trials have demonstrated the safety and
efficacy of these SOF-based regimens, and their
approval. However, to the best of our knowledge, few
studies were done to evaluate effect of SVR on fibrosis
regression especially in genotype 4.

AIM OF THE WORK

To assess the effect of sustained virological
response (SVR) after two SOF containing regimens on
the clinical outcomes, non invasive markers of hepatic

hepatitis C caused by genotypes 1-4 ©. fibrosis and liver stiffness in Egyptian HCV
Understanding of HCV life cycle and viral compensated liver cirrhosis

enzymes ), have led to generation of new direct-acting

antiviral agents (DAAs) ®. Those included NS3/NS4A PATIENTS AND METHODS

protease inhibitors, NS5B polymerase inhibitors and Populations:

NS5A inhibitors with a broader spectrum ©, A prospective  observational study was

Daclatasvir (DAC) is indicated for use with
sofosbuvir for therapy of treatment naive or PEG-IFN-
a and RBV experienced cases with chronic HCV (G la

SROIS;

conducted on 200 patients with compensated HCV
related liver cirrhosis (treatment-naive) (genotype 4).
HCV treatment was given according to National
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Guidlines in two different periods according to available
drugs in Egypt.

Group 1 (100 patients from January 2015 to March
2015) received SOF (400 mg once daily) and RBV
(1000 mg/day if body weight < 75 kg or 1200 mg/day if
body weight > 75 kg) for 6 months. Group 2 (100
patients from February 2016 to March 2016) received
SOF (400 mg once daily), DAC (60 mg once daily) and
RBYV (starting dose 600 mg/day, increase as tolerated)
for 3 months. Inclusion criteria, exclusion criteria,
clinical and laboratory evaluations as previously
described in details in Swifee et al. @Y,

In addition, FibroScan examination was done at
baseline. Calculation of APRI score and FIB-4, and
MELD score were done at baseline, EOT and at SVR12.
Patients with SVR12 were subjected to regular
follow-up for 9 months in the form of:
1-Full clinical evaluation, laboratory investigation (CBC
and liver function tests) and abdominal ultrasound
examination at 3 months and 9 months after achieving
SVR12.

2- HCV RNA level at 9 months after achieving SVR12
(SVR48).
3- Serial calculation of APRI and FIB-4 scores and
MELD score after achieving SVR12 till the end of
follow up.
4- FibroScan examination at 9 months after achieving
SVR12 (SVR48).
Calculated scores:
1- Indirect fibrosis markers: the APRI score 2 and FIB-
4 score ®® were calculated. 2- Calculation of MELD
score (14,
FibroScan:

Liver stiffness assessment were done for all
participants with TE (Echosens, FibroScan 502, France).
It was expressed in kPa.

Evaluation of Virological Response:

Serum HCV-RNA was calculated using
quantitative polymerase chain reaction assay (Cobas
Amplicor, HCV Roche, Branchburg, NJ, USA, v 2.0,

detection limit 15 IU/mL). Virological Response in both
regimens was determined according to Franciscus .
Sustained virological response 12 (SVR12): HCV RNA
below the detectable limit (<15 IU/mL) at 12 weeks
following  the completion of therapy. Sustained
virological response 48 (SVR48): HCV RNA below the
detectable limit (<15 1U/mL) at 12 months after the
completion of therapy.

Ethical approval:

The research was approved by the Ethical Committee
of the Faculty of Medicine, Assiut University. All
patients gave their written informed consent.

Statistical analysis:

Date entry and analysis were performed using
SPSS (Statistical Package for the Social Sciences)
Version 19.0, SPSS Inc., Chicago, Ill., USA. Data were
displayed as number, percentage, mean and standard
deviation. Chi-square test was used to compare between
qualitative data. Quantitative variables were compared
using Mann-Whitney test. Wilcoxon Signed Rank Test
was done to compare quantitative variables before and
after treatment in case of non-parametric data. P-value
was considered statistically significant if < 0.05. The
percent of change was calculated as: 100 x (value of
variable at end of treatment - value of variable at
baseline) / value of variable at baseline.

RESULTS:

Demographic data of the studied groups:

In all patient groups male and female were equally
distributed. Mean age + SD (range) of group 1, and group
2 was, 55.64 + 7.73 (33-69) and 57.40 + 7.06 (41-70)
years, respectively.

Table (1) shows baseline Child-Pugh, MELD, APRI and
FIB-4 scores of the studied groups. A significant
difference in the mean value of MELD score between
both groups was found, where group 1 had the highest
value. The mean values of APRI and FIB-4 scores in
group 1 were higher in comparison to group 2.

Table (1): Baseline Child-Pugh, MELD, APRI and FIB-4 scores of the studied groups

Variables Group 1(n= 100) Group 2(n=100) P-value
Child-Pugh Class**: No. % No. %
A5 36 36.0 56 56.0 0.005*
Ab 58 58.0 44 44.0 0.048*
B7 6 6.0 0 0.0 0.029*
MELD score 7.26 £2.83 6.45 £ 2.62 0.047*
APRI score 1.71 +0.68 144 +1.02 <0.001*
FIB-4 score 4.15+1.40 3.48 +1.92 <0.001*

disease. * Significant difference

Daclatasvir and Ribavirin for three months.

APRI, AST to Platelet Ratio Index; FIB-4, fibrosis index based on four factors; MELD, model for end stage liver

**Child-Pugh Class A includes A5 and A6; Child-Pugh Cass B includes B6, B7 and B8.
Group 1, patients received Sofosbuvir and Ribavirin for six months; Group 2, patients received Sofosbuvir,
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Table (2) shows the virological response in both regimens in the current study

Table (2): Virological Response in Different Regimens in the Present Study

Virological response

Group 1 Group 2
(n=100) (n=100)
No. % No. %

P-value

ETR 98 98.0 100 100.0 0.497

Relapse 23 230 4 4.0 <0.001*
SVR12 75 75.0 96 96.0 <0.001*
SVR48 741 740 96 96.0 <0.001*
Virological failure $ 25 250 4 4.0 <0.001*

ETR, end treatment response; SVR, sustained virological response.

Group 1, patients received Sofosbuvir and Ribavirin for six months; Group 2, patients received Sofosbuvir, Daclatasvir
and Ribavirin for three months. * Significant difference

1 One patient of those who were achieved SVR 12 in Group 1 died before the end of follow-up, due to development of
shock as a result of haematemsis and hepatic encephalopathy. $ include those with end treatment failure and relapse.

Changes in the indirect fibrosis markers and MELD
score:

a) Changes atthe EOT compared to baseline in the
study groups:

Improvement in APRI and FIB-4 scores at the EOT
occurred in the study groups (P value < 0.001 for
each). The marked decrease in the mean FIB-4 and
APRI scores was noticed in group 1 compared to group
2 [the percent of improvement was (-25.46 versus -
22.68) and (- 43.72 versus -39.88) respectively].
There was worsening of MELD score mean value in
both groups at the EOT compared to baseline (from
7.26+2.83 t08.47 £2.25in group 1) and (from 6.45 +

2.62 to 7.60 = 2.23 in group 2) (P value < 0.001 for
each).

b) Changes at the end of follow up period, in
comparison to baseline in the study groups.

We found a significant decrease in the indirect fibrosis
markers (APRI and FIB-4 mean score) at the EOT and
this significant decrease continued during the follow-up
period in both groups (Fig. 1) (P < 0.05 for each). We
noticed a significant decrease in the mean value of
MELD score in Group 2 (from 6.45 to 5.68; p value
<0.001) and non-significant decrease in group 1 in
comparison to pre-treatment mean value (from 7.26 to
7.03; p value = 0.292) at the end of follow-up.
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Figure (1): Changes in APRI and FIB-4 scores in both groups.
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Table (3) shows the changes in liver stiffness using FibroScan: In the present study, liver stiffness was determined in
both groups at baseline by using FibroScan. No significant difference was found between both groups regarding the
baseline mean liver stiffness. There was a significant improvement in mean liver stiffness value at SVR48 in
comparison to baseline mean value in both groups (Table 3). The percentage improvement in liver stiffness was

higher in group 2.

Table (3): Changes in Liver Stiffness score from Baseline to 12 months after the end of therapy (SVR48) using

FibroScan
Liver Stiffness Group 1 Group 2 p 1
-value
(kPa) Mean + SD Mean + SD
Baseline 25.87 £ 8.77 22.85 +6.58 0.273
12 months after therapy (SVR48) 22.81+10.15 18.03+5.28 0.138
Mean difference -3.06 +5.14 -4.83 + 4.96 0.283
Percent of difference -12.93+20.38 -19.05 + 22.58 0.045*
P-value? 0.014* 0.001*

SVR, sustained virological response.

Daclatasvir and Ribavirin for three months.

Group 1, patients received Sofosbuvir and Ribavirin for six months; Group 2, patients received Sofosbuvir,

P-value!, Compared between Group 1 and Group 2; P-value?, Compared baseline with 12 months after
therapy in each group (SVR48), * Significant difference

DISCUSSION

This prospective observational study was
conducted on 200 HCV related compensated LC
(genotype 4) in two different periods of times. The SVR
rate in group 1 patients who received SOF/RBV was
75% (75/100). This was in concordance with the result
of Abd-Elsalam et al. ®® who found after treating 2265
treatment-naive and treatment-experienced Egyptian
cirrhotic patients (Child A and B) with SOF/RBYV for 6
months, the total SVR12 rate was 71.2% while the SVR
12 rate among treatment-naive patients was 75.4%.
Also, Doss et al. @ reported that the SVR12 rate was
highest in the group received treatment for 24 weeks
(78%) which was very similar to our results.

In the current study, 96% in group 2 who
received (SOF/DAC/RBV) achieved SVR 12 which
was similar to 94% SVR12 reported by El-Khayat et al.
18 in treatment-naive patients with hepatitis C G4
related cirrhosis (CTP A and B) treated with SOF/DAC
+ RBV.

Patients who achieved SVR12, had
undetectable HCV RNA at SVR48, which was in
agreement with Yoshida et al. *® who reported that, the
SVR12 and SVR24 correlate closely in HCV
genotypes 1-6 patients treated with SOF-based
regimens, with or without IFN.

We found an increase in the mean value of MELD
score at the EOT in comparison to pretreatment mean
score in both groups. This can be explained by the

increase in bilirubin level during treatment. At the end
of follow-up, there was a significant decrease in the
mean value of MELD score in group 2 and non-
significant decrease in group 1. This was in agreement
with Poordad et al. ®» who found decreases in the mean
MELD score at 3 months following treatment of 60
patients with SOF/DAC/RBV for 12 weeks.

There was a significant reduction in the mean
value of indirect fibrosis markers (APRI and FIB-4) at
the EOT and this significant reduction continued during
the follow-up period in the study groups. The marked
reduction in the mean FIB-4 and APRI scores was
noticed in group 1. This was consistent with the results
of Elsharkawy et al. @V

There was a decrease in mean liver stiffness
score at SVR48 (one year after the end of therapy) in
comparison to baseline mean score in both groups. The
above mentioned results were in agreement with
Mahmoud et al. ?» who found a significant decrease in
the mean liver stiffness score at 6 months after EOT in
comparison to pretreatment mean score by 2.01 kPa in
200 Egyptian CHC patients (among them 124 patients
were cirrhotic) received SOF/ DAC + RBV for 12
weeks.

Also, in agreement with Elsharkawy et al. ¢
who found decreases in the liver stiffness mean level
from baseline to SVR12.

Tag-Adeen (2017) demonstrated that HCV
genotype-4 eradication results in reduction of LSM @3,
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IN CONCLUSION: In cirrhotic patients who
achieved SVR after two SOF containing regimen, we
found an improvement in MELD score, APRI and FIB4
at the time of SVR12 and at SVR48 compared to
baseline values. Also, liver stiffness measurements
improved at SVR48 compared to baseline
measurements.
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