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Abstract

Background and Aim: Direct acting antiviral agents
(DAAS) are highly effective and safe treatment in patients
with chronic hepatitis C infection (CHC). The aim of this
study is to evaluate outcomes of direct acting antiviral
drugs for treatment of HCV infection in patients with
decompensated liver cirrhosis.

Materials and methods: This study included 115 HCV
decompensated cirrhotic patients who were treated
according to the Egyptian National Treatment Program for
Hepatitis C Virus. The patients were divided into 3 groups;
Group I, included 70 patients received sofosbuvir and
daclatasvir for 24 weeks, Group Il, included 18 patients
received sofosbuvir, daclatasvir and ribavirin for 12 weeks
and control group, included 27 patients refused antiviral
therapy. Results: The sustained virologic response (SVR)
in the present study was 91% (89.3% in group | and 92.3%
in group 1) with non-significant difference between both
groups. Compared to untreated control group and to
baseline parameters, both treated groups showed
significant improvement as regarding, liver function, INR,
creatinine, Child-Turcott-Pugh score and MELD scorel2
weeks post-treatment. There was a statistically significant
decrease in variceal bleeding, ascites and hepatic
encephalopathy in treated group compared to control
group with no statistically significant difference recorded
between the three studied groups regarding hepatocellular
carcinoma, hepatorenal syndrome, spontaneous bacterial
peritonitis and pleural effusion. Conclusions: Treatment
of decompensated HCV cirrhotic patients with DAAs had
SVR about 91%. SVR is associated with improvement in
liver function and a significant reduction cirrhotic related
complications.

Introduction

Chronic hepatitis C virus (HCV) infection is a major
health burden in Egypt and worldwide . HCV causes
chronic hepatitis in 60%-80% of the patients, and 10%-—
20% of those patients will develop cirrhosis over 20-30
years following infection. About 1%-5% of the patients
with liver cirrhosis may develop liver cancer and 3%—6%
may decompensate during the following 20-30 years. The
risk of death in the following year after an episode of
decompensation is between 15% and 20% 2.
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Viral eradication in patients with chronic HCV
infection has been shown to result in improvements in
medium- and long-term outcomes assessed both by patient
reported  quality of life  measurements and
mortality/morbidity®.  Newly, direct-acting antiviral
(DAAS) that target specific HCV viral proteins have been
settled for the treatment of chronic hepatitis C virus
infection with an brilliant safety profile and encouraging
clinical outcomes. These molecules include a range of
non-structural (NS) NS3/4A protease, NS5B polymerase
and NS5A inhibitors *®.

In general, patients with decompensated cirrhosis
(Child-Pugh B/C) have lower response rates than patients
with compensated cirrhosis (Child-Pugh A). Reduced rates
of SVR in decompensated cirrhosis were explained by the
extensive porto-systemic collaterals and advanced fibrotic
parenchyma which provides dormant foci for viral
reactivation. However, safety issues regarding the use of
DAAs among those patients with the most advanced liver
disease have arisen ’.

Multiple long-term follow-up studies have shown that
patients with compensated cirrhosis who achieve sustained
virological response (SVR) with interferon (IFN)-based
therapy have improved long-term outcomes®. With direct
acting antivirals (DAASs), however, even patients with
compensated cirrhosis achieve SVR rates over 95% °10,
Moreover, it was found that treatment was safe and
effective inwith decompensated cirrhosis't. The aim of this
study is to evaluate outcomes of direct acting antiviral
drugs for treatment of HCV infection in patients with
decompensated liver cirrhosis.

Materials and methods

This  prospective study included 115 HCV
decompensated cirrhotic patients accepted treatment by
direct acting antiviral drugs (DAAs) according to the
National committee for control of Viral Hepatitis
(NCCVH) protocol in Internal Medicine Department,
Mansoura university Hospital under the supervision of
Ministry of Health from July 2017 to September 2019. The
study was ethically approved by the Medical Research
Ethics Committee, Faculty of Medicine, Mansoura
University. A written informed consent was obtained from
all patients after revealing the objective of the research, its
advantages and hazards and duration of the research. The
patients were divided into 3 groups; Group I; included 70
patients received sofosbuvir (SOF) and daclatasvir (DAC)
for 24 weeks, Group Il; included 18 patients received
sofosbuvir, daclatasvir and ribavirin for 12 weeks and
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control group, included 27 patients refused antiviral
therapy.

Inclusion criteria: Chronic HCV patients (diagnosed
by positive PCR) with decompensated cirrhotic and
eligible for treatment with direct acting antiviral therapy
according to (NCCVH) treatment protocol. The diagnosis
of cirrhosis based on, history taking, clinical and
radiological examination, and laboratory tests. Liver
decompensation depended on the presence of one or more
of the following ascites, jaundice, past history of hepatic
encephalopathy, past history of variceal bleeding.

Exclusion Criteria: included, any other causes of liver
cirrhosis e.g chronic HBV infection, previous liver
transplantation and previously ablated HCC or active
HCC, patients co-infected with HIV or HBV, other organ
failure (heart failure &renal failure).

Methods: All patients subjected to the following,
detailed history taking, full clinical and radiological
examination (Ultrasound of liver and triphasic CT when
indicated), ECG (ECHO in patient > 65 y or cardiac
patient), upper Gl endoscopy before starting treatment and
every 3 months as regular surveillance for diagnosis and
management of esophageal and gastric varices.

Laboratory investigation: Included, liver function
tests (albumin, bilirubin, alanine transaminase, aspartate
transaminase) prothrombin time/ international normalized
ratio (INR), fasting blood sugar, serum creatinine,
complete blood count, HBs antigen, HCV antibodies by
ELISA, polymerase chain reaction for HCV, anti-nuclear
antibodies, and alpha-fetoprotein. Child Pugh score and
MELD score calculation.

Follow up. To assess efficacy, safety and outcomes of
drugs, all patients were followed up every 4 weeks during
treatment, at the end of treatment and 12 weeks after
treatment.

Endpoints of the study.

Primary end point: Follow up of the patients up to 12
weeks after end of treatment.

Secondary end point: Any serious adverse events that
lead to discontinuation of treatment and /or death.

Statistical analysis

Data were entered and analyzed using IBM-SPSS
software (IBM Corp. Released 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.).
Qualitative data were expressed as frequency and
percentage. Quantitative data were initially tested for
normality using Kolmogorov-Smirnov and Shapiro-Wilk’s
test with data being normally distributed if p > 0.050.
Presence of significant outliers (extreme values) was tested
for by examining box plots. Quantitative data were
expressed as mean * standard deviation (SD) if normally
distributed or median and interquartile range (IQR) if not.
Chi-Square test with Bonferroni method to adjust p values
when comparing column proportions was used. Monte
Carlo significance was used when appropriate.Quantitative
data for three or more groups. One-Way ANOVA test was
used for normally distributed data in all groups with no
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significant  outliers, otherwise the non-parametric
alternative Kruskal-Wallis H test was used. Repeated-
measures ANOVA test was used for normally distributed
data in all measurements with no significant outliers,
otherwise the non-parametric alternative Friedman’s test
was used. For any of the used tests, results were considered
as statistically significant if p value < 0.050.

Results

This  prospective study included 115 HCV
decompensated cirrhotic patients. 14 patients were
excluded from group | (10 patients missed follow-up
during treatment course and 4 patient after end of therapy.
5 patients were excluded from group Il (3 patients missed
follow-up during treatment course and 2 patient after end
of therapy).

There is no statistically significant difference between
3 studied groups regarding, age (56.7 + 6.1, 57.28 + 6.96
and 59.96 + 5.1 respectively; p =0.339 ), gender (p=
0.364), DM (47.1%, 33.3% and 55.6% respectively; p=
0.342) and hypertension (51.4%, 66.7% and 66.7%
respectively; p = 0.272). Moreover, no statistically
significant difference as regarding sustained virologic
response in group | compared to group 1l (89.3% versus
92.3%, p = 0.129).

Table (1) shows the baseline data of the studied
groups. There was statistically significant increase in
number of patients presented by ascites in group |
compared to both group Il and control group. Also
statistically significant increase in number of patients
presented by ascites in control group compared to group I1.
As regarding hepatic encephalopathy (HE) there was no
statistically significant difference when comparing group |
to group 11, however, statistically significant increase was
found in control group versus both group 1 and group II.
Regarding number of patients presented by history of
variceal bleeding, there is no statistically significant
difference when comparing the three studied groups. There
is statistically significant increase in hemoglobin level in
group Il compared to both group I and control group with
no significant statistical difference when comparing group
I to control group. No significant statistical difference was
found as regard platelets count when compared group | to
both group Il and control group, however, there was a
statistically significant increase in platelets count in group
Il versus control group.

There is statistically significant decrease in serum total
bilirubin level in group Il compared to both group | and
control group with no significant statistical difference
when compared group | to control group. There is
statistically significant increase in serum creatinine and
AFP level in control group compared to group | and group
I1 with no significant statistical difference when comparing
group | to group Il. As regarding AST, ALT, serum
albumin and INR levels at baseline there is no statistically
significant difference when compared the three studied
groups. Table (2) shows the clinical and laboratory
characteristics at baseline and 12 weeks post-treatment
among the studied groups. As regarding ascites there was
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significant decrease in the degree of ascites in group I and
group Il - 12 weeks after treatment compared to baseline,
while control group showed insignificant change in the
degree of ascites during the same period of follow up.

As regarding hepatic encephalopathy and variceal
bleeding, there is a statistically significant decrease in
number of cases during follow up - 12 weeks post-
treatment compared to baseline in group I, while in group
Il and control group there are no statistically significant
change. There was a significant increase in HB level and
platelet count in group I. A significant increase in HB level
at 12 week post-treatment compared to baseline with no
significant change in platelets count was found in group II,
however control group showed insignificant change in
both HB and platelet count.

There was a statistically significant decrease in ALT,
AST and total bilirubin levels in group I and group Il - 12
weeks post-treatment compared to baseline, while no
statistically significant difference observed in control
group.. As regarding serum albumin, there is a statistically
significant increase in group | and group Il at 12 week
post-treatment compared to baseline, while, in control
group there is a statistically significant decrease in serum
albumin at similar time compared to baseline.

There is a statistically significant decrease in INR and
serum creatinine in both group I and group Il - at 12 weeks
post-treatment compared to baseline, while no statistically
significant difference observed in control group at similar
time. No statistically significant change observed in both
group | and group Il regarding AFP however, in control
group there was a statistically significant increase during
the similar time of follow up.

Table (3) shows a statistically significant decrease of
mean Child-Turcott-Pugh (CTP) score in both group | and
group Il - 12 weeks post-treatment compared to baseline,
while CTP score in control group showed a statistically
significant increase during the similar follow period
compared to baseline. Table (4) shows a statistically
significant decrease in MELD score in both group | and
group Il at 12 weeks post-treatment compared to baseline
but in control group there was a statistically significant
increase in MELD score at the similar period compared to
baseline. Table (5) shows a statistically significant
decrease in ascites, variceal bleeding and hepatic
encephalopathy in both group I and group Il compared to
control group with no statistically significant difference
recorded between the three studied groups regarding other
complications ( HCC, HRS, SBP, pleural effusion and
jaundice).

Discussion

In our study, the overall sustained virologic
response (SVR) was 91% in patients with decompensated
liver cirrhosis. The sustained virologic response was
89.3% in group | received sofosbuvir and daclatasvir for
24 weeks, and 92.3% in group Il patients received
sofosbuvir, daclatasvir and ribavirin for 12 weeks with
non-significant difference between both treated groups.
The American Association for the Study of Liver Diseases
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and the European Association for the Study of the Liver
(EASL) guidelines recommend that, in patients with
decompensated  cirrhosis, all-oral DAAs regimens
comprising sofosbuvir, ledipasvir, daclatasvir and RBV
can be used 213, These recommended all-oral combination
regimens are generally associated with SVR rates similar
or slightly lower to that of patients without decompensated
cirrhosis. In previous studies, the SVR in decompensated
liver cirrhosis was variable. The SVR rate was 81% among
these patients in study by Krassenburg et al 4, however,
many Egyptian studies found a high SVR. Omar et al °,
reported that chronic HCV decompensated patients who
were treated for 12 weeks with (SOF+DAC+RBV) showed
overall, 95.1% SVR12 (95.4% among patients treated
without ribavirin and 94.7% for patients treated with
ribavirin) and Wahsh et al ¢ found that, treated chronic
HCV cirrhotic decompensated patients with the same
regimen and period obtained SVR12 in 88.89%. Hanafy et
al treated 160 HCV patients with decompensated cirrhosis
who received SOF/DAC = RBV for 3 months and SVR
was achieved in 144 patients (90%) . Welzel et al,
assessed the effectiveness and safety of (SOF+DAC+RBV)
in treating patients with advanced liver disease with
different HCV genotypes and found that, SVR12 was
achieved by 91% of patients!®. Our study declared that,
DAAtherapy in decompensated cirrhosis  patients
producing improvement in liver function denoting marked
improvement of cellular injury after treatment of chronic
HCV infection by DAAs. In accordance with this result,
many studies found improvement in in liver function after
achieving DAAs-SVR in decompensated liver cirrhosis.
Verna et al demonstrated that, decompensated HCV-
related cirrhosis treated with DAAS, had improvements in
MELD, total bilirubin, or albumin at long-term follow-up
(after achieving SVR12) 1°. Another study by Hanafy et al,
reported a significant improvement in the baseline
laboratory parameters in treated patients with or without
ribavirin. They reported significant improvement in serum
albumin from 2.5 to 2.9 gm/dl; and decreasing bilirubin
from 1.7 to 1.4 mg/dl however, INR showed insignificant
reduction. In contrast control group showed significant
deterioration of bilirubin and INR and insignificant
decrease in mean albuminl?. In addition, Welzel et al
assessed the effectiveness and safety of SOF/DAC + RBV
in patients with advanced liver disease and showed that
total bilirubin decreased by a median 0.2 mg/d, alanine
aminotransferase (ALT) decreased by 37 IU/L, albumin
increased by 2.0 g/L and platelets increased by 7.0x109
cells/L by comparing baseline measurements to 12 week
post-treatment measurements. MELD score improved or
remained unchanged in 47% of treated patients,
respectively; improvements in liver functions were
observed in 58% of patients with decompensated
cirrhosis'® Our study showed a statistically significant
decrease of mean CTP score and MELD score in both
group | and group Il during follow at 12 weeks post-
treatment compared to baseline while, CTP score in
control group showed a statistically significant increase
during follow up compared to baseline.
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Table 1. Baseline clinical and laboratory data among the studied groups.

Variable

Ascites: N/%

Hepatic
Encephalopathy: N/%

Variceal bleeding: N/%

Hemoglobin (gm/dl)

Platelet count (/ccm?®)

ALT (IU/L)

AST (IU/L)

Serum bilirubin (mg/dl)

Serum albumin (gm/dl)

INR

AFP (ng/ml)

Creatinine (mg/dl)

Group |
N=70
56 (80%)

6 (8.6%)

6 (8.6%)

(11.48 + 1.32)

77.0(62.25-105.0) °

38.0(28.75-50.25)

41.5(35-56.25)

(2.78+0.66)

2.98 +0.34

1.54+0.26

11.5(7.88-18.0)

(0.947 +0.349)

Group 11
N=18
3 (16.7%)

2 (11.1%)

3 (16.7%)

(12.27+ 1.29)

87.0(51.0140.0)?

42.0(26-56)

49.0(37.0-73.0)

(2.56 £0.58)

3.08 +0.30

1.464+0.122

9.80(7.30-11.0)

(0.822 +0.175)
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Control N=27

6 (22.2%)

9 (33.3%)

3 (11.1%)

(11.03  0.93)

80.0(64.097.0)?

37(37-39)

46.0(42.0-65.0)

(2.7320.53)

3.07+0.2

1.590+0.176

12.3(7.30-89.6)

(1.237 +0.26)

P value

p1<0.001
p2=0.001
p3=0.001
pl=0.738
p2=0.008
p3=0.008
pl=0.312
p2=0.60

p3=0.60

pl=0.018
p2=0.111
p3=0.001
pl=0.250
p2=0.451
p3=0.001
pl=0.669
p2=0.845
p3=0.822
pl=0.082
p2=0.367
p3=0.396
pl=0.001
p2=0.720
p3=0.001
pl=0.209
p2=0.222
p3=0.855
pl=0.216
p2=0.309
p3=0.068
pl=0.828
p2=0.001
p3=0.001
pl=0.129
p2=0.001
p3=0.001

pl= group I versus group Il; p2= group I versus control group; p3= group Il versus control group.

Table 2. Biochemical characteristics at baseline and 12 weeks post-treatment among the studied groups.

Parameter Time At baseline 12 week-post-treatment P-value
(G 1,N =70) (G 1,N =56)
(G 11,N=18) (G I1,N=13)
(CG, N=27) (CG, N=18)
Group | 11.48+£1.32 11.90+£1.21 0.001
Hemoglobin Group Il 12.27+1.29 12.41+1.54 0.001
(gm/dl) Control group 11.03 £0.93 10.86 + 0.87 0.086
Platelets (10%1) Group | 77.0(62.25-105.0) 78.0(66.5-109.25) <0.001
Group I 87.0(51.0-140.0) 81.5(74.0-130.0) 0.223
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ALT (1UN)

AST (1U/l)

Serum bilirubin
(mg/dl)

Serum albumin
(gm/dl)

INR

Alfa fetoprotein
(ng/ml)

Serum creatinine
(mg/dl)

CG, control group.

Control group
Group |
Group Il

Control group
Group |
Group Il

Control group
Group |
Group Il

Control group
Group |
Group Il

Control group
Group |
Group Il

Control group
Group |
Group Il

Control group
Group |
Group Il

Control group

80.0(64.0-97.0)
38.0(28.75-50.25)
42.0(26-56)
37(37-39)
41.5(35-56.25)
49.0(37.0-73.0)
46.0(42.0-65.0)
2.784+0.66
2.5620.58
2.730.53
2.98+0.34
3.08 +030a
3.07+0.2
1.54+0.26
1.46+0.122
1.590+0.176
11.5(7.88-18.0)
9.80(7.30-11.0)
12.3(7.30-89.6)a
0.947 + 0.349ab
0.822 +0.175
1.237+0.26
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83.0(76.0-89.0)
33.0(27.0-38.0)
31.0(28.0-37.0)
35.0(29.0-48.0)
38.5(35-46)
37(32-57)
51(40-57)
2.14+0.567
2.17+0.44
2.819+0.64
3.1+0.36b
3.45+0.32
2.84 +0.162
1.42+0.213
1.37240.13
1.602:0.162
10.5(5.35-15.5)
8.9(7.2-11.7)
13.6(7.3-93.0)ab
0.868 + 0.246h
0.605+0.11
1.27 £0.23

Table 3: CTP score at baseline, and 12 week post-treatment among the studied groups.

Group

Group |

P value
Group 11

P value

Control
Group

P value

8.1+1.14%

CTP score
Baseline

12 weeks-
Post-
treatment

7.56+1.27°

P<0.001
7.50+0.51%

6.11+1.02°

P<0.001
8.22+1.42%

8.66+1.47°

0.023

CTP class
Baseline
B C A

57 13 15
(81.4) (186) (26.8)

<0.001
18 0 9
(100.0) (69.2)
0.001
21 6 0

(77.8) (22.2)

0.223

Similar superscripted letters denote significant difference between groups within same row.
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0.135
<0.001
<0.001

0.23
<0.001
<0.001

0.922

0.006

0.01
0.237
0.001

0.01

0.001

0.001

0.005

0.924

0.06

0.223

0.049

0.006
<0.001

0.201

12 weeks-Post-Post-

treatment
B C
38 3
(67.9) (5.3)
4 0
(30.8)
12 6

(66.7) (33.3)
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Group Baseline

Group | (N=70) 17.56+1.69 %
Group 11 (N=18) 18.22+1.89%
Control (N=27) 17.41+1.76%
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Post-treatment (12-weeks) P-value
15.19 +0.75 "¢ <0.001
16.0+1.029 <0.001
18.1+2.212 0.03

Table 4: MELD score at baseline and 12 weeks post-treatment among the studied groups.

Similar superscripted letters denote significant difference between groups within same row

Table 5: clinical outcomes and complications 12 week post-treatment among the studied groups.

Group 11
(N=13)

1(7.7 %)

Control group
(N=18)

10 (55.6%)

P value

p1=0.001

Variable Group |
(N=56)
Ascites 16 (28.6%)
Variceal bleeding 0 (0%)
SBP 2 (3.5%)

Pleural effusion 2 (3.6%)
Hepatic Encephalopathy 2 (3.6%)?
Hepatorenal Syndrome 1(1.8%)
Hepatocellular 4 (7.1%)

carcinoma

0 (0.0%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

p2=0.001
p3=0.001

0 (0%) 6 (33.3%) p1=1.0

p2=0.001
p3= 0.006

3 (16.7%) pl=1.0
p2=1.0
p3=0.26

2 (11.1%) pl=1.0
p2=1.0
p3=0.51

0 (0%)® 13 (72.2%) p1=1.0

p2< 0.001
p3< 0.001

2 (11.1%) pl=1.0
p2=0.18
p3=0.51
pl=0.58
p2=0.39
p3=0.26

3 (16.7%)

Used tests: Monte Carlo test & Chi-Square test, p1 = difference between group | and group |1, p2= difference between group |
and control group, p3= difference between group Il and control group.

Several open label clinical trials of DAA in
decompensated HCV patients have recent confirmed that,
SVR rates are associated with improvements in the Child-
Pugh-Turcotte (CPT) and/or model for end-stage liver
disease (MELD) scores in a significant proportion of
patients after relatively short follow up 2°2% Similar
results have been reported by many previous studies about
improvement in CTP score 12 weeks after the cessation of
DAAs therapy in advanced HCV-associated liver cirrhotic

patients 22 2%, Interestingly, A study from the European
Liver and Intestine Association celebrated that, 20.4%
with decompensated cirrhosis were delisted from the liver
transplant list due to clinical improvement after a period of
60 weeks post-SVR; and 33% were inactivated with a
median MELD improvement of 3.4 points and CTP
improvement of 2 points. Delisted patients had either a
complete regression or an improvement in signs of hepatic
decompensation 24 %,
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Regarding complications and adverse events occurred
in our study we observed that, there is statistically
significant decrease in variceal bleeding, ascites and
hepatic encephalopathy in both group | and group Il
compared to control group, however no statistically
significant difference recorded between the three studied
groups regarding other complications such as
hepatocellular ~ carcinoma,  hepatorenal ~ syndrome,
spontaneous bacterial peritonitis and pleural effusion. In
accordance with these results, Romano et al, reported that
variceal bleeding was absent in 32% of patients 3 months
post-SVR and in 27% of patients 12 months post-SVR and
the study concluded that decompensated HCV cirrhosis
patients who achieved SVR with DAA treatment had
significant reductions in manifestations of hepatic
decompensation sustainable up to 1year post-SVR?,

Also, Hanafy et al, showed a statistically significant
increase in hepatic encephalopathy in control group
compared to treated group (p = 0.001). Death in control
group was recorded in 18/80 patients (22.5%) due to
spontaneous  bacterial  peritonitis and hepatorenal
syndrome (n = 4), hepatic encephalopathy (n = 6),
gastrointestinal bleeding (n = 8) ".Yet, several studies
reported that viral clearance does not eliminate the risk of
variceal progression, liver decompensation and death in
patients with pre-established portal hypertension %/

Conclusion

Treatment of decompensated HCV cirrhotic patients
with CTP score >7 (class B or C) by DAAs had steered to
SVR in about 91% of patients with improvement in CTP
and MELD scores and a significant reduction in variceal
bleeding and hepatic encephalopathy with better control of
ascites and improvement of synthetic liver functions.
Addition of RBV and shortening the treatment period to 12
weeks proved to have the same outcome with no
significant difference regarding SVR achievement and
complications during treatment and follow up.
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