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ABSTRACT

Hepatitis C virus (HCV) is one of the leading causes of chronic
liver disease. Hepatocellular carcinoma (HCC) is a major
complication associated with HCV virus infection, with significant
mortality and morbidity rates. This study aimed to measure
biochemical liver parameters and HCV RNA levels for detection the
severity of hepatitis C virus- associated hepatocellular carcinoma.

The study was conducted on 100 patients, with ages ranging
from 36 to 68 years and patients grouped into four groups. The 1 st
group served as control group (n= 25),the second group (n=25):
Hepatitis C Virus, the third group (n=25): HCV-associated HCC and
the fourth group (n=25): After HCC removal and tumor resection.
Serum samples were collected from the studied patients. Liver
function enzymes (ALT, AST, Alkaline phosphatase) and another
function parameters (Albumin and Total bilirubin) were tested to all
patients of the studied groups.

The results showed that hepatitis C Virus, HCV-associated
HCC, and after HCC removal groups had an increase in liver
function enzymes, decrease in albumin levels, and an increase in
total bilirubin levels which indicate damage in the liver. Viral loads
indicated in males infected higher than in females and significantly
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increased in HCV patients, and a highly significant increase in HCV
associated HCC patients.

Conclusively, Hepatitis C Virus, HCV-associated HCC, and
After HCC removal groups had an increase in liver function
enzymes, decrease in albumin levels, and an increase in total
bilirubin levels which indicate damage in the liver. Viral loads
indicated in males infected higher than females are significantly
increased in HCV patients, and a highly significant increase in HCV
associated HCC patients.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth most common cancer
and the second leading cause of cancer mortality worldwide. More than
700000 new cases are diagnosed every year throughout the world (Ferlay,
et al. (2014). In Egypt, HCC was reported to account for about 4.7% of
chronic liver disease (CLD) patients ( Bray et al. , 2018).

The geographical variation in the incidence of HCC is mostly
related to the different prevalence of major risk factors for HCC, such as
hepatitis C virus (HCV) and hepatitis B virus (HBV) infection (Gupta et
al.,2017).

In developed countries, the epidemic of obesity, diabetes and
nonalcoholic steatohepatitis (NASH) is also believed to contribute to the
observed increase in HCC incidence ( Bartosch et al., 2009). However, the
overriding risk factor for HCC, which is responsible for HCC in 80-90 %
of cases regardless of etiology, is the presence of cirrhosis (Yapali and
Tozun , 2018).

HBV and HCV infection are considered as the major risk factors
that contribute to the development of HCC. This is evidenced by several
studies that analyzed the risk factors of HCC in patients with CLD.
Previously, there was strong evidence that hepatitis B virus (HBV) was
the major cause of HCC in Egypt, but more recently HCV has become the
predominant factor associated with the more recent increased incidence of
HCC (Abdelmoez et al. ,2019).

HCV is an RNA virus with a purely cytoplasmic life cycle, unlike
the hepatitis B virus, which directly integrates into the genetic material of
the cell. HCV-associated hepatocarcinogenesis is thought to be
multifactorial, arising from direct viral oncogenic effects as well as from
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mutagenic insults to the hepatocyte genome accumulated from rounds of
inflammation and fibrosis associated with a chronic viral infection. HCV
infection itself is associated with a 15-20 fold increased risk of HCC
development ( Li and Chung, 2015).

Treatment of HCV has dramatically advanced in the past 5 years.
The new direct acting antiviral agents (DAAS) yield outstanding results
with >90% of patients with HCV achieving sustained virologic response
(SVR) after 12 weeks of treatment ( Gupta et al.,2017).

Therefore, this study aimed to assess biochemical liver parameters
and HCV RNA levels for detection of the severity of hepatitis C virus-
associated hepatocellular carcinoma.

PATIENTS AND METHODS

This study was conducted on 100 patients, with ages ranging from
36 to 68 years, and grouped into healthy patients (control), hepatitis C
Virus, HCV-associated HCC, and after tumor resection groups, showed in
Table 1. At enrollment, patients completed a questionnaire on their medical
history and HCC risk factor.

The wuse of abdominal wultrasound for early detection of
hepatocellular carcinoma (HCC) in patients with chronic viral hepatitis C
virus infection.

Exclusion criteria: Infected patients with immunodeficiency virus
(HIV), autoimmune hepatitis or HBV were excluded from this study. This
study was approved by the ethics committee of Theodor Bilharz Institute.
The written informed consent was obtained from each participant
according to the institutional guidelines.

Table (1): Types and number of patient's groups

Control Hepatitis C HCV After
Group (Healthy Virus associated tumor

Patients (HCV) HCC Resection
Number (n) 25 25 25 25

Serum collection:

Five ml of blood samples were obtained from 75 patients and 25
healthy control by venous puncture, allowed to be clotted for 30 minutes
and centrifuged at 2500 _rpm for 10 minutes to get the serum sample for

biochemical

parameters

including Alanine amino

transferase (ALT);
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Aaspartate amino transferase (AST); albumin( ALB); Total bilirubin (T. Bili),
Alkaline phosphatase (Alk.ph.).

The serum was then collected and allocated into new tubes
Supernatant was thrown away, and the pellet was stored at (—80°C) until
use for molecular parameters. Collection and manipulation of the samples
were under following relevant approved guidelines.

Quantification of HCV (RNA) in human serum:

HCV(RNA) is quantified by using the Abbott Real Time HCV kit
for the quantitation of hepatitis C viral (HCV) RNA in human serum from
HCV-infected individuals. Specimens containing HCV genotypes 1 — 6
have been validated for quantitation in the Assay (Des Plaines, IL 60018
USA, 2011).

Statistical analysis

Analysis of The data were analyzed by SPSS statistical software
(IBM SPSS: Version 25. Inc., Chicago, IL, USA) (SPSS, 2020). Data are
presented as a mean * standard deviation (xSD). Comparisons of
quantitative variables were performed between groups by using Duncan s
New Multiple Range test, (Duncan, 1955). In all cases, a P-value was
considered indicative of significance if it was equal to or less than 0.05 (P
<0.05).

RESULTS

ALT and AST are highly significant increased (P< 0.001) in
patients infected with HCV and HCV associated HCC, also after tumor
resection group are higher expressed in comparison with control patients.
Lower significant (P<0.001) concentration of albumin levels illustrated in
patients with HCV, HCV associated HCC, and after tumor resection in
comparison with control patients. Highly significant levels (P< 0.001) of
total bilirubin are shown, markedly increased in HCV patients and
significantly (P<05) increased in HCV -associated HCC, and after tumor
(HCC) resection group.

Results show highly significant levels (P< 0.001) of alkaline
phosphatase markedly increased in the HCV patients, HCV-associated
HCC, and after tumor (HCC) resection patients compared to the lower
level of control patients (Table 2).

Viral loads are significantly increased in HCV patients (P< 0.05),
and highly significant increased in HCV associated HCC patients with
P< 0.001( Tables 3, 4 and Figure 1).
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Table (2): Serum levels of liver function enzymes of (ALT, AST, and
Alkaline phosphatase) and liver function parameters of
Albumin, and Total bilirubin.

HCV After | Significance
Control HQV Associated HCC_:
Parameters (n=25) Patients HCC resection
(n=25) Patients | Patients
(n=25) (n=25)
ALT 18.43b + 67.6a 55.8a 63.5a+ faie
3.26 +24.4 +194 10.6
AST 18.29b + 96.7a 90.1a 85.0a+ faad
457 +19.3 +238 20.0
Albumin 477a+ 2.93b 2.76b 3.0b+ *x
0.19 +121 +0.54 0.24
T Bili 0.50b + 1.84a 1.16a 1.20a+ **
' 0.17 +2.10 +0.52 0.39
63.29b + 165.42a 175.0a+ 168.7a+ *x
Alk.Ph 1031 +46.1 499 8.0

ALT: Alanine amino transferase; AST: Aaspartate amino transferase; T. Bili:
Total bilirubin, Alk. Ph: Alkaline phosphatase

Table (3): Frequencies of Viral load.

Variables Description N %
Sex Male 35 70.0
Female 15 30.0
Group HCV 25 50 .0
HCV associated HCC 25 50.0
Table (4): Descriptive Statistics of Viral load groups.
Variable of Viral load N Mean + SD P-Value
HCV 25 | 329656.33 + 287756.93 <0.05*
HCV associated HCC | 25 | 1947395.68 + 1489569.27 | <0.001**
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Figurel: Viral loads in HCV and HCV associated HCC group.

DISCUSSION

HCV-related carcinogenesis results from a complex combination of
host, environmental and viral factors. The induction of
hepatocarcinogenesis is assumed to be mainly triggered via the indirect
effect of immune-mediated chronic inflammation. However, HCV may
also directly induce HCC by altering several host regulatory pathways
involved in proliferation, energy metabolism, angiogenesis, epithelial-
mesenchymal transition (EMT), DNA repair, apoptosis, and
oxidative/endoplasmic reticulum (ER) stress ( Bartosch et al., 2009)).

In this study, serum activities of hepatic transaminases in all cases,
ALT and AST were significantly increased compared to the control
patients that reflected active hepatitis due to viral infection. The serum
level of AST in the studied groups was higher by about 4.9 times than that
in the control group, which is statistically significant (P<0.05), and these
results are in agreement with Durazo et al., (2008) and Lopez et al., (1996)
who found that the mean value of AST in HCC was 3.5 times than the
upper limit of normal, and also with Okonkwo et al., (2011) who found
that the serum AST in HCC was 1.39 times the upper limit of normal; the
serum ALT level showed a statistically significant higher where the mean
value in the HCV group was 3.7 times the upper limit of normal, 3.0 times
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and 3.4 the upper limit of normal in the (HCV associated HCC) group, and
in the after tumor resection group, respectively which are in agreement
with Durazo et al., (2008) and Lopez et al., (1996).

According to other liver function tests, serum albumin, and bilirubin,
showed a highly significant difference between the studied groups, the
bilirubin levels were higher by about 268 % in the HCV group, 132 % in
the HCV associated HCC group ;and 140 % in the HCC resection group
compared to the control group. The albumin levels were lower by about
38.6 % 42.1 %, and 37.1 % respectively in HCV, HCV associated HCC,
and HCC resection group compared to the control group, and these results
are in agreement with Durazo et al., (2008) who stated as that HCC
patients had higher levels of serum bilirubin (P = 0.0059), international
normalized ratio (P < 0.0001), and lower albumin levels (P < 0.0001)
compared with non-HCC patients.

Okonkwo et al., (2011) also found that the average serum bilirubin
value was four times than the upper limit of normal in the HCC patients. In
liver cirrhosis, the average bilirubin was 2.8 times than the upper limit of
normal, and 57.5% of the patients had elevated bilirubin levels. The
average bilirubin level was normal in patients with chronic hepatitis.

Also, the activities of serum alkaline phosphatase increased in the
studied groups by about 161.3 % in the HCV group, 176.5 % in the HCV
associated HCC group ,and 166.5 % in the HCC resection group compared
to the control group. Increased preoperative serum ALP levels and
intrahepatic metastasis were predisposing factors for tumor recurrence after
hepatectomy.

Conclusively, Hepatitis C Virus, HCV-associated HCC, and After
HCC removal groups had an increase in liver function enzymes, decrease
in albumin levels, and an increase in total bilirubin levels which indicate
damage in the liver. Viral loads indicated in males infected higher than
females are significantly increased in HCV patients, and a highly
significant increase in HCV associated HCC patients.
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