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ABSTRACT

Scientific background: HCC has increased significantly in the last decade, as the major risk factors are chronic infections with
hepatitis B and C viruses (HBV & HCV), other risk factors involve aflatoxin B1 exposure, pesticides, alcohol consumption, and
genetic defects. New serum tumor markers are required for the diagnosis of HCC instead of alpha-fetoprotein (the most widely
used marker) as it's diagnostic accuracy is poor.

Aim: To assess the diagnostic accuracy of serum AFP, AFP-L3, soluble Fas (sFas) and soluble Fas Ligand (sFasL) levels as
biomarkers for the diagnosis of HCC. Subjects and Methods: 100 adult patients were selected for this study. Fifty (50) healthy
subjects, age and sex-matched, were considered as controls. Routine tests for liver cirrhosis & HCC were done. Serum sFas and
sFasL levels were measured using enzyme-linked immunosorbent assay. Results: Serum AFP, AFPL3, sFas, and sFasL levels
were significantly elevated in HCC group when compared with other 2 groups. At a cut off level AFP > 20 pg/ml, the sensitivity
and specificity were 70 and 77 respectively. Serum sFas had sensitivity and specificity much better than AFPL3 in the diagnosis
of HCC. Regarding serum sFasL level for diagnosis of HCC, it had 87% sensitivity, 84% specificity at a cut off level > 17.5pg/ml.
Conclusions: The results of this present study clearly demonstrate that serum sFas and sFasL had a better sensitivity and
specificity than AFP in differentiating patients with HCC from those with cirrhosis. s FasL could be used as the best reliable
biomarkers in HCC resulting from chronic hepatitis C.
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1. INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most common serious cancers worldwide, and a leading cause of death in Africa
and Asia (But et al., 2008). In Egypt, the incidence rate of HCC has increased significantly in the last decade, as the major risk
factors are chronic infections with hepatitis B and C viruses (HBV & HCV), other risk factors involves aflatoxin B1 exposure,
pesticides, alcohol consumption, and genetic defects (El-Zayadiet al., 2010), although great efforts have been made in the
research of therapies for HCC, It is still a malignant disease with poor prognosis, high rate of recurrence, and metastasis
(Mazzoccoliet al., 2016). So the most urgent needs are to find sensitive markers for early diagnosis and monitoring of
postoperative recurrence of HCC and to give an accurate treatment for HCC patients (Yao et al., 2007). It has been suggested that
AFP-L3, appears to be produced only by cancer cells also, as a sensitive and specific marker for HCC (Li et al., 2001).
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Apoptosis is an important mechanism for controlling the balance between cell proliferation and cell death. Related proteins and
their receptors on the cells, which associate with the inhibition or augmentation of cell death, help in regulating apoptosis. One of
the key receptor-activated apoptotic pathways involves the Fas-Fas ligand system . Furuya et al 2001 and Lim et al 2002. Fas
consist of a homodimer of two identical protein subunits. The membrane isoform (mFas) induces apoptosis in normal or tumor
cells, whereas the soluble isoform (sFas) is thought to block Fas-mediated apoptosis by binding and subsequent inactivation of
FasL (Marsik et al 2003). FasL has belonged to the tumor necrotic factor (TNF) family. Soluble FasL (sFasL) is generated from
its membrane-bound FasL by a metalloproteinase-like protease Tanaka et al 1998. Circulating isoforms of FasL might prevent the
recognition of tumor cells by the cytotoxic T-cells by imitating tumor cells as immune-privilege sites Tsutsumi et al 2000. So the
aim of this study was to estimate the accuracy of different recent onco biomarkers that can be used and useful for the HCC
diagnosis and follow up.

2. SUBJECT AND METHODS

This study was a cross-section prospective study. An informed oral and written consent was obtained from all patients. The ethical
consideration was informed consent. Sixty patients with liver disease and 20 healthy subjects as control admitted to Hepatology
and Gastroenterology Department, Tropical Medicine Hospital. The age of our patients ranges from 30-75 years. These patients
were selected for this study according to the following inclusion and exclusion criteria. Exclusion criteria were cases with
abnormal renal function. The inclusions criteria were adult patients with liver disease classified as in table 4. The patients under
this study were classified into three groups; twenty healthy subjects (control) group, Group Il include 30 patients with liver
cirrhosis (LC) and the Group Il includes 30 patients with hepatocellular carcinoma (HCC).

All patients will be subjected to the following category ; firstly, thorough history taking with particular attention to manifestations
of liver disease especially abdominal ultrasonography and abdominal spiral CT scanning to patients with hepatic focal lesion
(table 3) and/or elevated AFP. Secondary full general and local examination of signs of liver disease will be recorded. Finally full
investigations of renal function tests (serum creatinine and blood urea) and liver function tests, transaminases (ALT& AST),
serum albumin and prothrombin time (PT) in addition to serum alpha-fetoprotein (AFP). All HCC markers under this study as
AFP-L3, Fas and Fas ligand and were detected by Elisa procedures according to manufacturer instructions.

2.1 Statistical Analysis

The statistical package (SPSS, version 19.0) was used for data management. Descriptive statistics were presented as mean +
standard deviations for continuous variables, number, and percentage for categorical variables (frequency distribution).

Unpaired Student t-test (two-sided) was used for detection of the significance between the mean value of studied groups and a chi-
square test was used for comparison of categorical variables. The diagnostic value of each marker was assessed using Sensitivity,
specificity, positive (PPV) and negative (NPV) predictive values. Receiver operating characteristic curves (ROC) were
constructed to assess the validity of the markers in predicting a response by calculating the area under the curve (AUR). The
significance level was set at P<0.05.

Table (1): Comparison between the studied groups regarding lab parameters

Test Control group | LC group (I1) | HCC group (I11) P value

(N=50) (N=50) (N=50)
Age (years) Mean 57.70 + 9.22 60.60 + 9.97 63.15+12.70 0.093

Range 33-77 32-78 35-76

AIT (U/L) Mean 27.65 + 2.69 55.25 +11.38 77.15+17.7 0.0001
Range 11-31 47 — 155 55 - 207

AST (U/L) Mean 22.05+5.31 97.15 + 16.33 155.6+ 31.27 0.0001
Range 13-34 31-402 80 -300

Albumin Mean 401+191 2.53+0.83 2.79 +0.87 0.0001
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(gram %) Range 2.80-5.10 1.30-3.90 1.70 - 3.40
T. bilirubin Mean 0.70 +0.12 5.74 +2.12 3.72+1.81 0.003
(mg %)
Range 0.40-0.90 1.10-13.40 1.50-6.01
P T (sec.) Mean 14.05 +1.23 18.95 +2.17 15.80 +2.91 0.124
Range 13.0-16.0 11.7-16.7 14.2 -19.6
TLC Mean 6.97 +2.10 10.37 + 3.98 10.37 +4.31 0.168
(x10%/cmm)
Range 4.0-10.2 3.0-16.2 3.0-16.1
Hb (g/dl) Mean 13.72+1.28 10.09 + 1.37 11.80 +1.62 0.0001
Range 12.1-15.7 41-16.0 9.0-15.0
Hct (%) Mean 42.0 +1.69 28.97 + 5.96 28.97 +5.91 0.0001
Range 40-50 13-44.4 13.3-444
Plt Mean 255.10 +49.31 167.60 +17.11 107.85 + 23.7 0.0001
(x10%cmm)
Range 150 - 450 48 — 331 60 - 160
Table 2: Comparison between the studied groups regarding tumor markers
Test Control group | LC group (I1) | HCCgroup | Pvalue
(N=50) (N=50) (111) (N=50)
AFP (ng/ml) | mean 6.50 +1.20 78.10+17.20 | 450.11 +57.20 | 0.0001
range 0.6-8.0 2.7-120.0 12.0 - 1000.0
AFPL3 mean 453+181 8.47 +3.01 23.24 +4.29 0.0001
(ng/ml)
range 09-75 3.0-11.2 3.9-346
Fas (ng/ml) | mean | 78.31+8.25 112,32 +9.11 | 123.78 + 14.97 | 0.0001
range 67.0-99.0 94.2-123.0 98.1-137.2
Fas Lignad | mean 2.59 +1.09 23.68 +8.32 28.54 +10.31 | 0.0001
(ng/ml)
range 0.8-4.6 7.0-37.0 12.0-46.0
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Table 3: Radiological examination of studied groups (Control, LC and HCC patients) Sonar and Computed tomography

7).

www.ijasre.net

Parameters Control LC HCC P=value
N (%) N (%) N (%)

Liver: P<0.001*

-Normal Liver 50(100%) 0(0%) 0(0%)

-Bright liver 0(0%) 0(0%) 0(0%)

-Coarse liver 0(0%) 50(100%) 50(100%)

Focal lesion 0(0%) 0(0%) 50(100%)

Ascitis: P=0.008*

No 50(100%) 30(60%) 40(80%)

Mild 0(0%) 12(23.3%) | 3(6.7%)

Mod 0(0%) 5(10%) 5(10%)

Severe 0(0%) 3(6.7%) 2(3.3%)

PVT: P=0.19

Yes 0(0%) 5(10%) 5(10%)

No 50(100%) | 45(90%) 45(90%)

Splenomegaly: P=0.01*

Yes 0(0%) 5(10%) 40(80%)

No 50(100%) 45(90%) 10(20%)

Hepatomegaly: P=0.12

Yes 0(0%) 5(10%) 10(20%)

No 50(100%) | 45(90%) 40(80%)

Hypertension: P=0.052

Yes 0(0%) 5(10%) 0(0%)

No 50(100%) | 45(90%) | 50(100%)
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Table 4: Sensitivity and specificity of diagnostic values of AFP, AFPL3, Fas
and Fas Lignad detection of HCC in different subjected cases.
Test Cut-off value AUC Sensitivity Specificity
AFP > 20 ng/ml 0.67 70% 7%
AFPL3 > 29 ng/ml 0.76 80% 80%
Fas > 147 ng/ml 0.83 85% 82.7%
Fas Lignad > 17.5 ng/ml 0.85 87% 84%

3. RESULTS AND DISCUSSION

This study was conducted on two groups of patients plus a control group without non-significant difference of mean age between
subjected cases and control groups (table 1). These classifications were in accordance with the observation of our obtained data in
table 4 for all groups. Transaminases, total bilirubin, and prothrombin time observation indicate significant elevation levels in
Liver cirrhosis and HCC cases compared with control healthy individuals (table 1). The albumin, platelets, hemoglobin, and
hematocrit recorded significant decreasing levels in liver cirrhosis group compared with hepatocellular carcinoma group (table 1).

As regards AFP induce a significant difference between the HCC group and healthy control and liver cirrhosis group, (P=0.001)
as in table 2.

To compare the three groups with regards to liver texture table 3 illustrated these characteristics also to compare the presence of a
focal lesion, ascites, portal vein hypertension, splenomegaly, and hypertension.

Serum AFP, AFPL3, sFas, and sFasL levels were significantly elevated in HCC group in comparison with other 2 groups.

This study showed that AFP has a specificity 77% and sensitivity 70% with a cut-off point less than 20 ng/ml in HCC comparing
with different subjects while AFPL3 was recorded specificity 80% and sensitivity 80% with cut off value 29 ng/ml. Regarding
Fas recorded high specificity 82.7 and sensitivity is 85 while for Fas Ligand specificity and sensitivity increase to be 84 and 87
respectively (table 4). So that serum sFas and sFasL had a better sensitivity and specificity than AFP in differentiating patients
with HCC from those with cirrhosis. sFas and sFasL could be used as reliable biomarkers for HCC resulting from chronic
hepatitis C.

3.1 Discussion

Total serum AFP more than 200 ng/ml was highly suggestive for the diagnosis of HCC patients with liver disease with about
100% predictive for HCC; in addition, AFP-L3 is associated with a seven-fold increased risk of HCC developing (Chrzanowsk et
al., 2008). Based on retrospective observations for patients with total AFP level less than 200 ng/ml, the AFP-L3 biomarker
specificity approaches 100% for HCC when its percentage exceeds 35% of the total AFP (Leerapunet al., 2007). Chrzanowsk et
al., (2008) suggested that this biomarker (AFP & AFP-L3) increase in HCC and this agreement with lkemoto et al., (2001)
studies. In our study, AFP sensitivity was 70% and specificity was 77% at cut-off value more than 20 ng/ml (table 3), while in a
previous recent study the best cutoff was 10 ng/ml with sensitivity 66.3% and specificity 80.6% when used as a screening test
(Biselli et al., 2015). Usually, patients with a higher AFP level were associated with more severe cirrhosis, more frequent

vascular invasion, higher tumor burden, and poorer performance status. Patients with AFP less than 20 ng/mL had significantly
better long-term survival than patients with AFP more than 20 ng/mL and patients with AFP less than 400 ng/mL had significantly
better overall outcome than patients with AFP more than 400 ng/mL (Hsu et al., 2015).

It is important to emphasize that the American Association for the Study of Liver Disease (AASLD) guidelines remove AFP as a
primary screening and surveillance modality for HCC due to the lack of sensitivity and specificity. In the present suggestion,
AFP-L3 with a cut-off value more than 29 ng/ml was obtained the sensitivity (80%) and specificity 80% (table 3) in agree with
Choi et al., (2013) who observed that the AFP-L3 was higher in HCC than in benign liver disease among patients with low AFP
levels (>20 ng/ml) while the sensitivity was 71.1% and specificity 83.8% with a cut-off value 5% in patients with HCC. The AFP-
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L3 fraction has been reported to be more sensitive than AFP for small sized or early stage HCC (Tamura et al., 2010 and
Shirakeet al., 1995). In accordance with our obtained data, the AFP-L3 is although known to be highly specific for HCC and
reflected tumor characteristics including poor differentiate or malignant invasion (Khian et al., 2001). The majority of the HCC
shows one or more alterations in the Fas pathway molecules, which inhibit Fas-mediated apoptosis (Lee et al 2007). The Fas
receptor/ligand system including soluble forms is the most important apoptotic initiator in the liver(Pelli et al 2007). Several cells
in the liver had been shown to express Fas/FasL and their soluble forms sFas/sFasL that play a major role in the pathogenesis of
many liver diseases (Pinkoski et al 2000). In this study, we didn't find any significant difference between HCC patients compared
to cirrhosis patients or control patients as regards to age. In HCC patients the age ranged from (35-76) years with mean age of
incidence (63.1+12.7) years old. El Zayadi et al 2001, reported that analysis of age distribution among HCC patients revealed
that the most predominant age group was (50-69 years). Also, in the present study, HCC patients were more common in males
than females; these results are similar to Zakhary et al 2011 who reported that males represented 70.8% of all patients in HCC
group, with 83.3% of patients over 50 years.

The present study revealed that the mean values of serum AFPL3, sFas, sFasL and AFP were significantly elevated in HCC group
when compared with the other two groups. Nagao et al 1999, Chen et al 2001and Peng et al 2001 found that the sFas levels in
HCC patients were significantly higher than those in controls. Raghuraman et al 2005, found that patients infected with HCV
had higher values of sFas compared to healthy and human immunodeficiency virus 1 infected individuals. Hassan et al 2007,
showed that the mean value of serum sFas in Bilharzial fibrosis and liver cirrhosis, with and without HCC, was significantly
higher than in the control group. El Bassiouny et al 2008, found that sFas was significantly increased in chronic hepatitis C, liver
cirrhosis, and HCC cases compared with normal controls. The increase of sFas in HCC was also significantly higher than that of
chronic hepatitis C. Zekri et al 2010 found that HCC patients had also significantly higher levels of sFas when compared to
controls. Hammam et al 2012, found the sFas in cirrhotic patients and HCC were significantly higher than that in normal controls
and chronic hepatitis C without cirrhosis, but there was no significant difference between cirrhotic and HCC patients. Lapinski et
al 2004, found that sFasL was not detected in healthy subjects, Furthermore, sFasL occurred more frequently in chronic hepatitis
C patients in comparison to chronic hepatitis B patients. Nada et al 2005, found that sFasL levels were higher in HCC than in
chronic hepatitis or liver cirrhosis. In our study We found that sFasL levels were significantly elevated in HCC group when
compared with the other 2 groups and this was in agreement of Hassan et al 2007 who found that the mean value of serum
sFasL was significantly elevated in all patients with liver cirrhosis, with and without HCC, and lower, but not significantly, in
patients with Bilharzial fibrosis compared to the control group. On the other hand, Nagao et al 1999 and Chen et al 2005 found
that the sFasL levels were significantly lower in patients with HCC when compared to the patients with hepatitis or liver cirrhosis.

4. CONCLUSION

Results in this present study clearly demonstrate that serum sFas and sFasL had a better sensitivity and specificity than AFP in
differentiating patients with HCC from those with cirrhosis. s FasL could be used as reliable biomarkers for HCC resulting from
chronic hepatitis C.
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