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Abstract

Aim: this study aimed to clarify the possible effect of direct acting antivirals (DAAS) treatment on
development of hepatocellular carcinoma (HCC) in hepatitis C virus (HCV) cirrhotic patients. , Methods: this
study was conducted on 400 chronic hepatitis C cirrhotic patients, divided into two groups according to treatment
with DAAs, group | including (200 Patients with chronic HCV cirrhosis treated with DAASs), and group Il
including (200 patients with chronic HCV cirrhosis without DAAs treatment), all patients were recruited from the
Gastroenterology and Hepatology department Kobry Elkobba Military Hospital, all patients were males with no
previous history of HCC, human immunodeficiency virus (HIV) or hepatitis B virus (HBV) infection or history of
liver transplantation. After one year of follow up all patients were divided into further two subgroups according
HCC development, group 111 ( 11 HCV cirrhotic patients treated with DAAs (sofosbuvir and daclatasvir) and
developed HCC) and group IV (22 HCV cirrhotic patients not treated and developed HCC). Results: HCC
developed more in not treated group with a significant difference as 11% of not treated group developed HCC
compared to 5.5% only of treated group (P=0.046). using univariate cox regression, it was shown that no
treatment was an independent risk factor of getting hepatocellular carcinoma (HCC), as cases not receiving the
study treatment are at higher risk for developing HCC (HR=3.4, P=0.002). conclusion: DAA treatment is not
associated with a higher risk of HCC in cirrhotic patients with chronic HCV infection in the short-term. The

occurrence of HCC is significantly decreased in patients treated with DAAs.
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1. Introduction

Hepatocellular carcinoma (HCC) is the most
common primary hepatic malignancy of adults. It is
the sixth most common cancer worldwide and the
third most common cause of cancer death [1].

In Egypt, liver cancer forms 11.75% of the
malignancies of all digestive organs and 1.68% of
the total malignancies. HCC constitutes 70.48% of
all liver tumors among Egyptians [2].

Hepatitis C virus (HCV), and its long-term
resultant consequences, is a major endemic medical
health problem in Egypt ,having taken a
representative sample of the country, from both
urban and rural areas, an Egyptian demographic
health survey conducted in 2008 concluded that
14.7% of the population have been infected, making
this the highest prevalence in any population in the
world [3].

The HCV infection is, however, still a current
risk factor for HCC. The HCV virus, unlike the
HBV virus, does not integrate into the genome and
its oncogenic power seems to be related primarily to
the effect of chronic inflammation with the
progressive development of fibrosis and cirrhosis
[4].

Recently, new antiviral therapies with
interferon-free medications have been introduced,
such as the direct-acting antivirals (DAA)
treatments, which have shown a high effectiveness
with Sustained virological response (SVR) rates
above 90% [5].

Such therapies stop the necro-inflammatory
activity, preventing the progression of fibrosis to
cirrhosis and possibly reducing the risk of HCC [6].

Currently, in ltaly, the prescription status of
DAA is reserved for advanced forms of liver disease
such as severe fibrosis (F3 Metavir) and cirrhosis
(F4 Metavir). The high rate of viral clearance
achieved with DAA turns off the necro-
inflammatory activity and through the stimulus
chronic irritation; however, the inveterate cirrhotic
architecture is a condition difficult to reverse and is
potentially oncogenic. These components comprise
a possible residual risk of HCC, and therefore
cannot be established, at present, which is the real
influence of the DAA [7].

The purpose of this study was to clarify the
possible effect of DAAs treatment on development
of HCC in HCV cirrhotic patients.

2. Patients and methods

This prospective study was carried out on
patients attending gastroenterology and hepatology
department Kobry El Kobba military hospital. The
study included 400 HCV cirrhotic patients selected
from 8300 patients according to inclusion and
exclusion criteria.

Patients divided in the study according to

treatment into 2 groups:

e Group I: 200 HCV cirrhotic patients treated
with DAAs (sofosbuvir and daclatasvir).

e Group II: 200 HCV cirrhotic patients not
treated.
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The SVR is defined as the absence of HCV
RNA at 12 weeks after the end of therapy.

After one year of follow up . All patients were
devided into further two subgroups according HCC
development:

e Group IllI: 11 HCV cirrhotic patients
treated with DAAs (sofosbuvir and
daclatasvir) and developed HCC.

e Group IV: 22 HCV cirrhotic patients not
treated and developed HCC.

2.1. Inclusion criteria

Patients chronically infected with HCV
confirmed by HCV RNA positive PCR.

Patients > 18 years old and < 70 years old.
Patients with platelet count > 50,000/mma3.
Patients with hemoglobin level > 10 g/dl.
Patients with Child Turcotte-Pugh (CTP) class
A or B liver cirrhosis.

¢ Patients without history of previous HCC.

2.2. Exclusion criteria
o Patients with HBV co-infection.
o Patients with HIV co-infection.
e Patients > 70 years.
¢ Patients with bleeding tendency.
e Patients with history of Hepaocellular

Carcinoma.

o Patients with platelats count < 50,000/mma3.

o Patients with a dubious focal lesion, which were
detected prior to starting the therapy.

e HCV positive patients after liver
transplantation.

o Patients with hemoglobin level < 10 g/dI.

e Patients with Child Turcotte-Pugh (CTP) class

C.

All patients were subjected to full history
taking, clinical examination, laboratory investigation
amd abdominal US. HCC was diagnosed by
ultrasound and confirmed by triphasic CT

Written consent was taken from all patients.

2.3. Statistical analysis

Data were collected, revised, coded and entered
to the Statistical Package for Social Science (IBM
SPSS) version 20. Qualitative data were presented
as number and percentages while quantitative data
were presented as mean, standard deviations and
ranges when parametric. The comparison between
groups regarding qualitative data was done by using
Chi-square test. The comparison between two
groups regarding quantitative data with parametric
distribution was done by using Independent t-test.
The comparison between more than two paired
groups regarding quantitative data with parametric
distribution was done by using Repeated Measures
ANOVA. Univariate cox regression analysis was
used to assess the hazardous risk ratio of HCC

development. The confidence interval was set to
95% and the margin of error accepted was set to 5%.
So, the p-value was considered significant as the
following:

3. Results

All cases included in the study were adult males
as hospital protocol. There is no statistical
significant difference between treated and non
treated groups as regards age. also non treated group
is from rural residence slightly more than treated
group with no statistical significant difference, table
2).

No statistical significant difference between
studied patients as regards Ultrasonograhic findings.
table (2).

Also no statistical significant difference
between studied patients as regards Child
classification. table (3).

The non treated group AFP is statistically
higher than treated group. table (4).

There is significant difference between
treatment and non treated groups as regards
development of HCC, as 11% of non treated group
developed HCC compared to 5.5% only of treated
group. table 5 and figure (1).

There was a significant difference between
treatment and non treated groups as regards HCC
criteria as in non treated group the focal lesion is
mostly: multiple lesions, large sized lesions, bilobar
lesions , association with LN and association with
portal vein thrombosis. table (6).

The non treated group with HCC (group 1V)
hemoglobin is slightly lower than treated group with
HCC (group III) with statistical significant
difference. Also showed no statistical significant
difference between treated group with HCC (group
I11) and non treated group with HCC (group 1V) as
regards white blood cells count and Platelets . table
.

The non treated group with HCC (group 1V)
total bilirubin is higher than treated group with HCC
(group 1) with statistical significant difference.
Also, non treated group with HCC (group 1V)
creatinine is higher than treated group with HCC
(group 111) with statistical significant difference.
there is no statistical significant difference between
treated group with HCC (group I1) and non treated
group with HCC (group 1V) as regards ALT, AST,
direct bilirubin , albumin and INR. table 8.

Using univariate cox regression, it was shown
that no treatment with DAAs was an independent
factor affecting the risk of getting hepatocellular
carcinoma (HCC), as cases not receiving the study
treatment are at higher risk for developing HCC
(HR=3.4, P=0.002). table 9 and Figure (2).
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Table (1) Demographic characteristics of studied patients.
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Group | (Treated)

Group Il (non treated)

N=200 N=200 P-value
Mean +SD Mean +SD
Age 63.02 6.86 64.24 6.49 0.06
n % n %

residence rural 103 51.5% 106 53.0% 0.7639

urban 97 48.5% 94 47.0% 0.8413

SD (standard deviation) , N = number.
Table (2) Ultrasonograhic findings of studied patients.
Group | (treated) (ngr:(zgéja:elz d)
Ultrasonograhic findings N =200 N = 200 P-value
n % n %
Ascites 1 0.5 2 1.0 1.0
Splenomegaly ( >13cm) 32 16.0 43 21.6 0.15
PV >13mm 27 135 31 15.5 0.31
Hepatomegaly (>15cm) 99 49.5 97 48.5 0.47
PV (Portal vein), N = number.
Table (3) Child classification of studied patients.
Group | (treated) Group Il (non treated) }
N = 200 N = 200 p-value
n % n %
Child A 166 83.0 169 84.5 0.12
Child B 34 17.0 31 15.5 0.21
Table (4) Alpha-fetoprotein.
Group | (treated) Group Il (non treated)
N =200 N =200 p-value
Mean+SD Mean+SD

AFP 35.81+117.98 54,71 £ 174.55 0.011

AFP (Alpha-fetoprotein), SD (standard deviation) , N = number.

Table (5) The Development of Hepato-cellular carcinoma in the studied patients after 1 year of follow-up.

Group | (treated)

Group Il (non treated)

N =200 N =200 P-value
N % %
HCC cases 11 5.5% 11.0% 0.046
HCC (hepato-cellular carcinoma), N = number.
::; 10
= reate Not treated
HCC development
mN

Fig. (1) Development of Hepato-cellular carcinoma in the studied patients.
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Table (6) Hepato-cellular carcinoma Criteria by triphasic computed tomography.

Treated with cancer non treated with cancer
Group 111 Group IV
( Nzﬁl ) ( szpz ) P-value
N % N %
Number single 3 1.5% 7 5.5% 0.032
multiple 8 4.0% 15 7.5% 0.029
Size <3cm 2 1.0% 6 3.0% 0.027
>3cm 9 4.5% 16 8.0% 0.042
Right lobe 6 3.0% 7 3.5% 0.34
site Left lobe 3 1.5% 6 3.0% 0.041
Both lobes 2 1.0% 9 4.5% 0.016
Associated LN 2 1.0% 9 4.5% 0.016
Associated PVT 3 1.5% 8 4.0% 0.019
HCC (hepato-cellular carcinoma), N = number, LN (lymph node), PVT (portal vein thrombosis).
Table (7) Complete Blood Count (Group Il and 1V).
Treated with cancer non treated with cancer
Group I Group IV
( Nz?l ) ( N:EZ ) P-value
Meanz SD Meanz SD
Hemoglobin 13.86 +1.41 121+£1.76 0.03
WBCs 6.49 +1.62 6.66 + 2.39 0.13
Platelets 206.45+76.94 179.95+85.99 0.37
SD (standard deviation) , N = number, WBCs: white blood cells.
Table (8) liver and kidney function tests (Group Il and 1V).
treated with cancer non treated with cancer
Group 11 Group IV
( N:& ) ( N=§2 ) P-value
MeanzSD MeanzSD
ALT 53.91+41.6 61.91 + 48.95 0.11
AST 47.09 + 28.89 46.95 + 19.6 0.16
T.BIL 0.79+0.51 1.3+0.73 0.001
D.Bil 04+0.2 0.3+0.09 0.32
INR 1.15+0.16 1.11+0.14 0.49
Albumin 424+05 4.14 +0.38 0.46
Creatinine 0.84£0.21 1.07 £ 0.38 0.002

ALT (alanine transaminase) , AST (aspartate transaminase), T.BIL. (total bilirubin), D.BIL (direct bilirubin) ,.
INR(international normalized ratio) SD (standard deviation) , N = number.

Table (9) Risk ratio for HCC Occurrence by Univariate Cox regression.

Developed HCC Not developed HCC Hazardous risk 95% CI for Hazardous  P-value
risk

N % N % Lower Upper

22 11.0% 178 89.0% 3.465 0.002 7.733 0.002

HCC (hepato-cellular carcinoma),N = number, CI (confidence interval).

Rislk ratio for HCC
Occurrence

Fig. (2) HCC Occurrence risk ratio.
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4. Discussion

The purpose of this study was to clarify the
possible effect of DAAs treatment on development
of HCC in HCV cirrhotic patients.

After one year of follow up HCC developed
more in not treated group with a significant
difference between treated and not treated groups ,
as 11% of not treated group developed HCC
compared to 5.5% only of treated group, similar
results were detected by loannou et al., [8] who
documented that HCC incidence was lower in the
treated group who achieved SVR (0.43 per 100
patient-years) than in control group (1.15 per 100
patient-years), also, Kanwal et al., [9] documented
that HCC developed in 183 patients with treatment
during follow up at an annual incidence of 0.90 (or
0.90%, 95% ClI, 0.77-1.03%), this rate was
considerably lower than the 3.45 incidence rate in
patients without treatment (3.45%, 95% CI, 2.73-
4.18), in addition to Nahon et al., [10] who
documented that there is a significant difference
between treatment and control groups as regards
HCC occurrence as number of patients with HCC at
treatment group was 15 patients (4.5%) while
number of patients with HCC at not treated group
was 154 patients (35.1%) (P<.001), also, Buonomo
et al., [11] documented that direct acting antivirals
treatment for hepatitis C virus infection does not
increase the incidence of de novo hepatocellular
carcinoma occurrence.

In this study, non treated group alpha-
fetoprotein (AFP) is higher than treated group with a
statistical significant difference, similar results were
detected by Nahon et al., [10] who documented that
there is a significant difference between treatment
and control groups as regards after treatment alpha-
fetoprotein as mean AFP level in HCC cases at
treatment group is 9.0 [4.4-35.1] ng/mL and in non
treated group is 19.6 [8.2-102.0] ng/mL with (P
<.001).

In this study, treated group with HCC (group
I11) hemoglobin is higher than non treated group
with HCC (group 1V) with statistical significant
difference, this can be explained as patients treated
with DAAs were followed up with complete blood
count monthly to follow the possibility of drug
induced hemolysis and they received medical
treatment to guard against anemia, also non treated
patients showed higher rates of decompensation and
bleeding tendency, similar results were detected by
Kanwal et al., [9] who documented that there is a
significant difference between study groups as
regards after treatment Hemoglobin.

In this study, no statistical significant
difference detected between treated group with HCC
(group 1) and non treated group with HCC (group
1V) as regards white blood cells count and Platelets,
Kanwal et al., [9] detected similar results that there
is no significant difference between treated group
with HCC and nontreated group with HCC as
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regards white blood cells, also, Innes et al., [12]
documented that there is no significant difference
between study groups as regards platelets.

In this study, non treated group with HCC
(group 1V) total bilirubin is higher than treated
group with HCC (group III) with statistical
significant difference, this can be explained by
improvement in progression of cirrhosis after DAAS
treatment, also, Pereira et al., [13] documented that
DAA-induced SVR remains durable and is
associated with an excellent clinical prognosis in
patients with compensated advanced liver disease
and with improvement or disease stabilization in
decompensated patients. SVR is associated with a
low risk of HCC occurrence or disease progression,
especially in the presence of other causes of liver
injury, in addition to Buonomo et al., [11] DAAS
have a great efficacy in the eradication of HCV
infection, these treatments were also effective in
reducing the incidence of several complications of
cirrhosis, such as ascites, jaundice and
encephalopathy.

Also, non treated group with HCC (group V)
creatinine is higher than treated group with HCC
(group 1) with statistical significant difference.
Similar results were detected by Reddy et al., [14]
who documented that there is statistical significant
difference regarding creatinine as treated patients
with HCC group creatinine was lower than untreated
patients with HCC group (P < 001). Also Ana et al.,
[15] documented that DAA treatment in patients
with HCV improves kidney survival and reduces
creatinine.

Although there is no statistical significant
difference between treated group with HCC (group
I11) and non treated group with HCC (group 1V) as
regards ALT, AST, direct bilirubin, albumin and
INR, using univariate cox regression, it was shown
that no treatment was an independent factor
affecting the risk of getting hepatocellular
carcmmmmmmmmmmm,22,],2,mim[Jmlminoma
(HCC), as cases not receiving the study treatment
are at higher risk for developing HCC (HR=3.4,
P=0.002), this goes in agreement with Singer et al.,
[14] who documented that after implementation of
inverse probability of treatment weighting and
further adjustment for age, gender, baseline medical
conditions (including liver conditions such as
cirrhosis, portal hypertension and
thrombocytopenia) and baseline medication use, the
results were indicative of a reduced risk of liver
b95% CI: 0.73- 0.96), also, Buonomo et al., [11]
documented that direct acting antivirals treatment
for hepatitis C virus infection does not increase the
incidence of de novo hepatocellular carcinoma
occurrence, in addition to Pereira et al., [13] who
documented that DAA-induced SVR remains
durable and is associated with an excellent clinical
prognosis in patients with compensated advanced
liver disease and with improvement or disease
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stabilization in decompensated patients. SVR is
associated with a low risk of HCC occurrence or
disease progression, especially in the presence of
other causes of liver injury, also, Shiha et al., [16]
documented that the incidence of HCC is reduced in
chronic hepatitis C genotype 4 patients with liver
cirrhosis (F4) and advanced hepatic fibrosis (F3)
who achieved SVR following DAA treatment. Study
of large prospective cohort of HCV patients treated
by DAAs with long follow-up period which showed
that the annual incidence of HCC is 2.9/100 per year
(PY) in cirrhotic patients who achieved SVR
following direct-acting antiviral treatment for
hepatitis C. Also showed that treatment with DAAS
is associated with reduced risk of HCC (2.72/100 py
in patients with cirrhosis) compared with HCC
incidence of 3.70/100 py in cirrhotic patients who
did not receive DAAs.

5. Conclusion

DAA treatment is not associated with a higher
risk of HCC in cirrhotic patients with chronic HCV
infection in the short-term. The occurrence of HCC
is significantly decreased in patients treated with
DAA:s.
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