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Abstract  

Background: Hepatocellular carcinoma (HCC) is consid-
ered one of the major malignant tumors in the world. The  
number of cases increases every years and HCC almost always  
has a fulminant course with grave prognosis.  

Aim of Study:  Was to evaluate the clinical use of serum  
clusterin levels as a diagnostic tool for HCC with hepatitis C  
virus related cirrhosis.  

Subjects and Methods: A total of 100 subjects, 80 patients  
and 20 healthy controls were enrolled in this study. Patients  
were divided into 2 groups; group I: (30 patients) with HCV  
related liver cirrhosis, group II: (50 patients) with hepatocel-
lular carcinoma. Serum levels of alpha fetoprotein (AFP) and  
clusterin (CLU) were measured. Alpha fetoprotein based on  
Chemiluminescent microparticle immunoassay (CMIA). Serum  

CLU concentration was performed using enzyme linked  
immunosorbent assay technique (ELISA).  

Results:  The mean values of serum clusterin increase  
significantly among HCC patients than controls and cirrhotic  
patients. The cirrhotic patients show significant decrease than  
controls group. The sensitivity and specificity for clusterin  
was 72.5% and 92% and for AFP was 77.3% and 100%,  
respectively. The AUC for clusterin was 0.8 (p<0.001) com-
pared with 0.9 (p<0.001) for AFP. The combined parallel  
approach improved the diagnostic sensitivity to 96.5%. We  
found positive correlation between AFP and sCLU ( r=0.31  
and p=0.003).  

Conclusion:  Serum CLU levels should be a useful potential  
biomarker for HCC diagnosis.  

Key Words: Hepatitis C virus – Liver cirrhosis – Hepatocel-
lular carcinoma.  

Introduction  

HEPATOCELLULAR  carcinoma (HCC) is the  
most prevalent primary malignant tumor of the  
liver and is considered one of the most prevalent  
malignant diseases in the world [1] . Hepatocellular  
carcinoma is one of the most common cancer-
related deaths in the world [2] . The multiple etio- 
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pathogenic factors involved include chronic hepa-
titis B or C virus (HBV or HCV) infection [3,4] . In  
the Egyptian population, about 90% of HCC cases  
were attributed to HCV [5] . Hepatitis C virus is a  
global disease, estimated to be around 3% world-
wide, Egypt has the highest prevalence of HCV,  
which was estimated to be more than 15% [6] .  
About 20% -30% of HCV patients develop cirrhosis  
after 20-30 years of disease [7] . The rate of pro-
gression to cirrhosis depends on the natural history  
of HCV infection, host related and virus related  
factors [8] . Cirrhotic patients may develop hepato-
cellular carcinoma within 5 years in up to 20% of  
patients [9] . Clusterin (CLU) is considered a mo-
lecular chaperone responsible for aiding protein  
folding of secreted proteins, can be produced under  
the perturbation of many physical and chemical  
factors [10] . Clusterin (apolipoprotein J) is a 75- 
80kDa disulfide-linked heterodimeric protein as-
sociated with the clearance of cellular debris and  
apoptosis [11] . Clusterin has been reported to play  
a significant role in tumorigenesis [12] . Clusterin  
gene is encoded on chromosome 8. Two CLU  
protein isoforms are present in human cells: A  
nuclear form (nCLU), proapoptotic, and a secretory  

form (sCLU) that is prosurvival [13] . The predom-
inant sCLU expression was located in the endo-
plasmic reticulum of certain tumor cells. Circulating  
sCLU has been shown to be a valuable marker for  

diagnosis and surveillance of HCC [14,15] . So we  
aimed to evaluate the clinical use of serum clusterin  
levels as a diagnostic tool for HCC with hepatitis  
C virus related cirrhosis.  

Subjects and Methods  

Subjects:  
This study was a case control study conducted  

in clinical pathology department, Sohag University  

Hospitals during the period from November 2016  
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to March 2018. It was approved by faculty com-
mittee for research ethics. Patients who participated  

in this study gave informed consent.  

This study included 100 subjects, 80 patients  
and 20 healthy controls. Patients were divided into  
two groups. Group I: (30 patients) with HCV related  

liver cirrhosis, they were 22 males and 8 females  

with age range from 45-62 years and a mean age  

of 53.2±4.1 years. Group II: (50 patients) with  

hepatocellular carcinoma who fulfilled the follow-
ing criteria according to recommendations of Amer -

ican Association for the Study of Liver Diseases  

(AASLD) practice guidelines: Nodules larger than  

1 cm found on ultrasound screening of a cirrhotic  
liver confirmed by triphasic CT scan or dynamic  
contrast enhanced MRI with typical appearance of  
HCC [16] . The age of the patients ranged from 45- 
68years with a mean age of 54.7 ±5.2 years. They  
were 38 males and 12 females. According to the  
Milan criteria we subdivided group II to early cases  
(IIA) those who either have one lesion smaller  

than 5cm, up to 3 lesions smaller than 3cm, no  
extrahepatic manifestations, no vascular invasion,  

(15) patients. Late cases (IIB) not fulfilled the  

previous criteria, (35) patients. Controls involved  
20 apparently healthy individuals selected to be  

matched for age and gender to patient groups (HCV  

antibody negative individuals).  

Exclusion criteria were patients who had sero-
logical evidence of hepatitis B or human immuno-
deficiency virus infection, history of current alcohol  
and/or drug abuse, patients with history of prior  
anti-HCV treatment and treatment for HCC (Per-
cutaneous ethanol injection or radiofrequency  

ablation).  

Methods:  

Ten ml venous blood was obtained from each  

subject in the morning after a 12 hour overnight  

fast, in the appropriate vacutainers provided. EDTA  

samples were subjected to complete blood picture  

on cell Dyne-3700 fully automated cell counter  
Abbot Diagnostics, German. The Na-citrated sam-
ples were used for determination of PT on SYS-
MEX fully automated system Dade Behring, Ger-
man. Fasting serum glucose, renal function tests  
and liver function tests were determined by Cobas  

311, fully automated chemical autoanalyzer (Roche/  

Hitachi cobas c systems, Japan). HBsAg, anti-
HCV antibodies and serum AFP were measured  

using ARCHITECT Abbott Germany Diagnostics  

Division, Chicago) based on Chemiluminescent  
microparticle immunoassay (CMIA). Serum CLU  

concentration was performed using the quantikine  

ELISA human clusterin immunoassay. The test  

principle was quantitative sandwich enzyme linked  

immunosorbent assay technique. A monoclonal  

antibody specific for clusterin has been precoated  

onto a microplate. Standards and samples were  

pipetted into the wells and clusterin was bound by  

the immobilized antibody. After washing away any  
unbound substances, an enzyme linked monoclonal  

antibody specific for clusterin was added to the  
wells. Following a wash to remove any unbound  

antibody enzyme reagent, a substrate solution was  

added to the wells and color develops in proportion  

to the amount of clusterin. Then the color was  
stopped and the intensity of the color was measured.  

Statistical analysis:  
The data were analyzed by SPSS version 16.  

The data are presented as mean ±  standard deviation  
(SD) and range. The differences between groups  

were compared by t-test and ANOVA test. To  
determine the optimal cutoff value for clusterin  
and AFP in the diagnosis of HCC, receiver operat-
ing characteristic (ROC) curves were constructed.  

The area under the curve (AUC) was calculated.  

For sensitivity and specificity, positive predictive  

value and negative predictive value were also  

determined. Linear relationship was determined  
using Pearson's correlation coefficient. A p-value  
which considered statistically significant was <0.05.  

Results  

The baseline demographic and laboratory var-
iables of the studied groups were demonstrated in  
Table (1). Hepatocellular carcinoma patients sho-
wed significantly higher mean values of ALT, AST,  
bilirubin, ALP, prothrombin time, but significantly  
lower mean values for TP, albumin, RBCs, hemo-
globin and platelets than controls. HCC patients  

showed significantly higher mean values of ALT,  
and ALP, but significantly lower mean values TP  

and albumin than cirrhotic group.  

HCC patients showed significantly higher mean  

values of AFP than controls and cirrhotic patients.  

There is no difference in AFP between subgroup  
of HCC patients. The mean values of serum clus-
terin increase significantly among HCC patients  

than controls and cirrhotic patients, but the cirrhotic  

patients show significant decrease than controls  

group (Tables 2,3).  

The ROC curves were plotted to identify a  
cutoff value that would best distinguish HCC from  
liver cirrhosis patients (Fig. 1). The optimal cutoff  
values for serum clusterin and serum AFP were  

135µg/mL and 137ng/mL, respectively. The sensi- 
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Fig. (1): ROC curve of serum CLU in HCC patients.  
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tivity and specificity for clusterin was 72.5% and  

92% and for AFP was 77.3% and 100%, respec-
tively. The positive predictive value (PPV) and  
negative predictive value (NPV) was 86.1% and  

77.6% for clusterin and 100% and 83.3% for AFP,  
respectively (Table 4). The AUC for clusterin was  
0.8 (p<0.001) compared with 0.9 (p<0.001) for  

AFP. The combined parallel approach improved  
the diagnostic sensitivity to 96.5% and negative  
predictive value to 96.7% over the single use of  
serum AFP in HCC cases, but decreased the spe-
cificity to reach 89% and positive predictive value  
to 88.5%. We found positive correlation between  

AFP and sCLU (r=0.31 and p=0.003).  

Table (1): Baseline demographic and laboratory characteristics of the study groups.  

Variables  
Group I  

LC (n=30)  
Mean ±  SD  

Group II  
HCC (n=50)  
Mean ±  SD  

Group III  
Control (n=20)  

Mean ±  SD  

p-value  

p 1  p2  p3  

Age  53.2±4.1  54.7±5.2  53.8±5.5  – – – 
Sex n: M:F  22:8  38:12  10:10  
R. glucose (mg/dl)  105.1 ±9.7  104.26± 11.1  108.2± 10.4  0.9  0.6  0.3  
Urea (mg/dl)  32.4±7.9  35.82±7.1  32.35±8.1  0. 2  0.9  0.19  
Creatinine (mg/dl)  0.79±0.21  0.75±0.12  0.78±0.16  0.7  0.9  0.7  
ALT (IU/ L)  73.9±27.4  104.36± 161.8  27.45±6.6  0.04  0.02  0.005  
AST (IU/ L)  81.65±24.6  80.6±50.2  32.5±6.5  0.9  <0.001  <0.001  
TP (g/dL)  6.1 ±0.5  6.53±0.76  7.29±0.35  0.03  <0.001  <0.001  
Albumin (g/dL)  2.2±0.4  3.12±0.75  4.55±0.46  <0.001  <0.001  <0.001  
T.Bil (mg/dL)  3.3±0.95  3.92±5.1  0.7±0.16  0.8  0.04  0.006  
ALP (IU/L)  111.6±95.4  196.16± 164.5  53.1 ± 14.9  0.04  0.03  <0.001  
PT (seconds)  15.10±2.2  16.09±4.6  12.03± 1.07  0.5  0.02  <0.001  
WBC 109/L  8.3±2.1  7.51 ±2.5  6.61 ± 1.7  0.4  0.06  0.3  
RBC 10 12/L  4.21±0.8  3.97±0.75  4.66±0.73  0.4  0.16  0.003  
HB g/dl  10.91 ± 1.2  10.95± 1.8  12.46± 1.7  0.9  0.014  0.003  
Platelet 109/L  139.8±43.4  128.24±57.2  324.4±61.7  0.7  <0.001  <0.001  

p 1: LC versus HCC. p2: LC versus Control. p3: HCC versus Control.  

Table (2): AFP and CLU in the studied groups.  

Group I  
LC (n=30)  
Mean ±  SD  

Group II  
HCC (n=50)  
Mean ±  SD  

Group III  
Control (n=20)  

Mean ±  SD  

 

p-value  

 

p 1  p2  p3  

AFP (ng/mL)  21.49±21.17 2755.6±6482.5 2.28± 1.33  0. 03  <0.01  <0.01  
Range  0.9–60.2 1.65–36254 0.5–5.2  
sCLU (µg/mL)  88.3 ±30.7 128.5±24.8 110.7±30.1  <0.01  0. 03  0. 04  
Range  32–150 90.2–205 60–164  

p 1: LC versus HCC. p2: LC versus Control. p3: HCC versus Control.  

Table (3): AFP and sCLU in HCC subgroups.  

Group IIa  Group IIb  p  

AFP (ng/mL)  

Range  

sCLU (µg/mL)  

Range  

3.11 ±6370.6  

4.6–25250  

144.07±24.06  

100–205  

2.6±6615.9  

1.65–36254  

121.8±22.4  

90.2–180  

0.8  

0.003  

Table (4): Sensitivity, Specificity, positive and negative  
predictive value of AFP and sCLU in HCC group.  

ROC Curve  
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Discussion  

The early diagnosis of HCC is most important  
due to the poor prognosis of HCC patients. The  
serum AFP marker is commonly used for HCC  

diagnosis, but it exhibits a low sensitivity and spe-
cificity. So we try to evaluate another diagnostic  

marker for HCC.  

We found higher serum CLU in the HCC group  
than both control and LC group, denoting its role  

in carcinogenesis. Such an increase of sCLU was  
similarly reported in HCC patients with serum  

level as well as tissue level. Nafee et al., [12]  repo-
rted a significant rise of serum CLU in viral related  

HCC patients, while at tissue level, Kang et al.,  
[17]  revealed CLU over expression immunohisto-
chemically in surgically resected HCCs. Further-
more, the increase of CLU level was demonstrated  
in other tumors; such as bladder cancer [18] , color-
ectal adenocarcinomas [19] , and prostate cancer  
[20]. Our finding leads to hypothesize that CLU  
secretion occurs from tumor cells in HCC and is  

reflected in its serum level. This is further supported  

by the fact that clusterin exists as both an intracel-
lular truncated form and an extracellular het-
erodimeric secreted glycoprotein, making clusterin  

the only known chaperone protein to be secreted  

[21].  

Serum CLU showed a significant decrease in  

the LC group as regards controls. This may point  

to a possible protective role of CLU against liver  
cell fibrogenesis which ultimately ends in cirrhosis.  
Wang et al., [22]  reported a decrease in serum CLU  
in alcoholic liver cirrhosis and hepatitis B viral  
liver cirrhosis. Another study reported that up  

regulation of clusterin during renal injury has a  

protective response against the development of  

renal fibrosis [23] .  

A comparison with AFP, as an HCC marker,  

our study showed that serum AFP is more sensitive  

and specific than serum CLU for differentiating  
HCC from cirrhosis patients, the sensitivity (77.3%  

vs. 72.5%), specificity (100% vs. 92%), Moreover,  

the use of a combined parallel approach improved  

the diagnostic sensitivity (96.5%) and negative  
predictive value (96.7%) over the single use of  
AFP but decreased the specificity to reach 89%  

and positive predictive value to be 88.5%, thus  
improving the sensitivity at the expense of the  

specificity. On the contrary, Nafee et al., [12]  showed  
that serum CLU is more sensitive and specific than  

serum AFP for differentiating HCC from cirrhotic  

patients. Wang et al., [22]  also demonstrated that  
serum CLU with a cutoff level of 50ug/ml and  

serum AFP with a cutoff level of 15ng/ml, the  

sensitivity (91% vs. 67%), specificity (83% vs.  

76%), positive and negative predictive values (93%  
vs. 88% and 77% vs. 47% respectively). The lower  
cutoff level of AFP (15ng/ml) is somehow not  

applicable in countries with a high prevalence of  

hepatic diseases especially HCV as in our country.  

The sensitivity and specificity of the diagnostic  
biomarker are dependent on the cutoff value above  

which it is considered positive, and such a cutoff  

value is affected by the criteria of the studied  

sample (demographic, clinical, biochemical, meth-
od assays and statistical), thus explaining the wide  

variation in the diagnostic performance of biomar-
kers in different studies due to different sample  
criteria.  

As regard to the relation of sCLU to HCC  

progression, we found a significant increase in the  
serum CLU level in early stage HCC when com-
pared to late stage HCC (p<0.003), such an increase  
was not found in serum AFP (p<0.8). There were  
different reports as regard this point. Lau et al.,  

[24]  demonstrated that over expression of CLU  

increased cell migration and formation of metastatic  

tumor nodules, but Wang et al., [22]  and Nafaa et  
al., [12]  found no significant difference of CLU  
serum levels between different tumor sizes. In the  

present study, early stage subgroups of HCC com-
prised only 15 cases; this can be attributed to the  

rarity of such patients due to delayed diagnosis of  

HCC. We cannot deny the possibility of a random  

effect due to the small size of this subgroup ren-
dering it difficult for establishing reliable statistical  

results that could be applied in clinical use. There-
fore, we recommend investigating CLU level on  
a larger cohort to ascertain such an association.  
But a possible explanation may be that the CLU  

increase in the late stages is directed to the nuclear  
form rather than the secreted form. Moreover, the  

complex nature of CLU and its multiple isoforms  

not only in tissues but also in serum should be  
considered. Pucci et al., [25]  explained the diversity  
of CLU function in colorectal carcinoma by a shift  
in the pattern of its isoform production. Also,  

another study pointed to the importance of meas-
uring CLU isoforms over that of total serum level,  

when they demonstrated the increase of some  

isoforms and the decrease or absence of others in  
colorectal carcinoma [26] .  

Conclusion:  
We can conclude that serum AFP did better  

than serum CLU in all aspects of diagnostic per-
formance for diagnosing HCC. Notably, a combi-
nation of sCLU and AFP for HCC diagnosis would  
increase the sensitivity which is required to screen  
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high risk populations such as chronic hepatitis C  

patients. So serum CLU levels should be a useful  
potential biomarker for HCC diagnosis.  
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