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ABSTRACT

Background: Hepatocellular carcinoma (HCC) is one of the most common malignancies and the third most
common cause of death from cancer worldwide. Approximately, 80 to 90% of HCC occur in a cirrhotic liver.
HCC is now a rather common malignancy in Egypt which usually develops on top of liver cirrhosis
secondary to viral infection. Hepatitis C virus increases the risk of HCC in the Egyptian patients. Osteopontin
(OPN) is a glycoprotein secreted by cells as osteoblasts, osteoclasts, activated macrophages and T cells. It is
over expressed in a variety of human tumors, including carcinomas of stomach, breast, prostate, lung, colon,
and liver. Plasma level of osteopontin may be a biomarker for HCC. Objective: This study aimed to evaluate
plasma osteopontin (OPN) level and determine its sensitivity and specificity as a screening tool for detection
of HCC patients. Subjects and Methods: Plasma OPN level was measured in 64 patients(Twenty two
patients with non-cirrhotic HCV, twenty two with cirrhotic HCV and twenty HCC patients on top of chronic
cirrhotic HCV)in addition to twenty healthy controls. Plasma OPN level using ELISA technique was done to
all participants. Also, liver enzymes (AST) and (ALT), serum bilirubin, albumin, alpha-fetoprotein and blood
hemoglobin (Hb) were done to all participants. Results: The mean plasma osteopontin (OPN) level
significantly elevated in patients with HCC group than all groups. The sensitivity and specificity in detection
of HCC were 100% and 97% respectively at cut off level of 270 ng/ml with accuracy 95%. Conclusion:
Plasma OPN level can be used as a routine biomarker for clinical prediction of the recurrence, metastasis,
and prognosis in patients with HCC.
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INTRODUCTION screening programs and surveillance of
) ) those patients a very important tool to
Hepatocellular carcinoma (HCC) is a early detect cases of small HCCs (Abu El-
major health problem in Egypt and its Makaremet al., 2011).
incidence is increasing. The majority of

cases were in rural areas, and the most OPN is a negatively - charged acidic
were related to HCV infection (91%). The hydrophilic protein of approximately 300
high prevalence of HCV infection makes amino acid residues, and is secreted into
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all body fluids. OPN has an argi-
nine - glycine - aspartic acid (RGD) cell
binding sequence, a calcium binding site
and two heparin binding domains.
Synthesis of osteopontin is stimulated by
calcitriol (Kalmar, 2012). In the liver,
hepatic ~Kupffer cells secrete OPN
facilitating macrophage infiltration into
necrotic  areas  following  carbon
tetrachloride toxicity (Hillas, 2013).

The role of ostoepontin (OPN) in HCC
has  generated  significant  interest,
especially with regards to its role as a
prognostic  factor. OPN level also
increases in a range of inflammatory
syndromes (Chabas, 2010). Recent work
has highlighted the role of OPN in
inflammatory liver diseases such as
alcoholic and nonalcoholic disease and T-
cell mediated hepatitis and can be used as
a diagnostic biomarker. OPN is an
attractive potential tumor marker, because
it exists not only as an immobilized
extracellular matrix molecule but also in a
secreted form in body fluids including
plasma (Zhang et al., 2012).

The objectives of this study were to
study plasma osteopontin level in HCV
infected patients without cirrhosis, chronic
HCV infected patients with liver cirrhosis,
and HCC patients on top of chronic
cirrhotic HCV, and to compare all groups
with each other and with the normal
control, and to verify the possibility of
using plasma OPN level as a potential
biomarker for HCC.

SUBJECTS AND METHODS

Subjects: The current study included 64
patients aged between35 to 76 years old.
Patients were attending the outpatient
clinic of Internal Medicine Department of

Al-Zaharaa University Hospital, Cairo
during the period from 1% of
November2013 to 31"of May 2014.
Patients were divided into three groups;
twenty two HCV patients without
cirrhosis, twenty two chronic HCV
patients with cirrhosis and twenty patients
HCC on top of chronic HCV induced
cirrhosis. Twenty healthy subjects with
matched sex and age to the patients were
included. A verbal consent from the all
subjects was taken after explaining the
study’s purpose, procedures, and possible
benefits to them. Any other tumor than
HCC and with metastatic HCC, patients
with chronic liver diseases other than
chronic HCV and patients with inflam-
matory, autoimmune diseases, diabetes
mellitus, and hypertension, renal or
cardiopulmonary diseases were excluded
from this study.

Methods: All patients and controls were
subjected to complete history taking, full
clinical examination, laboratory investi-
gations as liver biochemical profile
including; serum alanine aminotransferase
(ALT), aspartate aminotransferase (AST),
alkaline phosphatase, albumin, bilirubin,
international normalized ratio (INR),
alpha fetoprotein (AFP), blood hemo-
globin (Hb), and hepatitis viral markers
including HCV antibody and HBV surface
antigen. Radiological investigations inclu-
ded ultrasonograghy (US) and triphasic
computed tomography (CT) scan of the
underlying liver disease.

Determination of plasma osteopontin:
In all patients and controls, venous blood
samples were collected under complete
aseptic conditions in a plastic tube
containing ethylene diaminetetra acetic
acid (EDTA) as an anticoagulant, centri-
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fuged at 1000 rpm for 15 minutes within
30 minutes of collection, and isolated
plasma sample were stored at -202Cuntil
measurements of osteopontin levels.
Plasma osteopontin levels were measured
by enzyme-linked immune sorbentassay
(ELISA) using recombinant human OPN
ELISA kit that was supplied by R & D
Systems, Inc. 614 McKinley Place NE
Minneapolis, MN 55413 United States of
America, Catalog number: DOSTOO,
according to  the  manufacturer’s
instructions.

Statistical analysis: Data were collected,
revised, coded and entered to the
statistical package for social science
(SPSS) version 20. The quantitative data
were presented as means, standard
deviations and ranges. The comparison
between the studied groups were done by
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using One Way Analysis of Variance
(ANOVA) followed by post hoc analysis-
least significant difference (LSD) test. The
receiver operating characteristic curve
(ROC) was used to assess the best cut off
point with its sensitivity, specificity and
accuracy. The confidence interval was set
to 95% and the margin of error accepted
was adjusted to 5%. So, the p-value was
considered significant at the level of <
0.05.

RESULTS

The current study was conducted on64
patients ranged from 35 to 76 years old
with a mean age of 45.55+16.1 years;
forty one patients were males. Twenty
healthy control subjects of comparable
ages and sex were included.

Table (1): Comparison of laboratory parameters among all studied groups(Mean + SD).

Groups
Controls Non cirrhotic Cirrhotic HCC P-value

Parameters (n=20) (n=22) (n=22) (n=20)

ALT(IU/L) 19.1+3.2 40.2+4.3 33.3+11.4 29.7+6.3 0.001
AST(IU/L) 14.1+2.9 42.5+19.1 39.4+15.3 25+13.2 0.001
T. Bilirubin (mg/dl) 0.90+0.06 0.89+0.29 2.5+0.7 3.5+0.7 0.001
Albumin(g/dl) 3.5+0.19 4.1+2.7 3.7+1.4 2.8+0.9 0.001
Hb (g/dl) 12+1.8 14+2.5 10+2.6 9+0.9 0.001
INR 1.03+0.5 1.06+0.3 1.9+0.8 2.5+0.5 0.001
AFP(ng/ml) 8.1+6.3 5.4+1.4 3.2+1.4 7.53+1.7 0.001

Post hoc test: LSD (P-values)
Parameters Con'grol vs Cor\lltsrols Controls | Non girrho'_[ic vs | Non cirrhotic vs | Cirrhotic
Non cirrhotic Cirrhotic | V8 HCC Cirrhotic HCC vs HCC

ALT(IU/L) 0.001 0.001 0.001 0.011 0.001 0.219
AST(IU/L) 0.001 0.001 0.001 0.555 0.001 0.002
T. Bilirubin (mg/dl) 0.880 0.001 0.001 0.001 0.001 0.001
Albumin(gm/dl) 0.327 0.530 0.001 0.540 0.046 0.018
Hb (gm/dl) 0.005 0.006 0.001 0.001 0.001 0.110
INR 0.812 0.001 0.001 0.001 0.001 0.006
AFP (ng/ml) 0.057 0.001 0.698 0.001 0.001 0.001
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HCC group had the highest mean level of plasma osteopontin with statistically
significant difference in comparison to other groups (Table 2).

Table (2): Comparison of plasma osteopontin level among all studied groups (Mean +

SD)
Groups
Controls Non cirrhotic Cirrhotic HCC
P-value
(n=20) (n=22) (n=22) (n=20)
Parameter
Osteopontin
40.3+5.2 171.5+40.5 260.4+38.6 399.5+69.3 0.001
(ng/ml)
Post hoc test: LSD(P-values)
Control vs | Controls Non cirrhotic | Non cirrhotic . .
Controls Cirrhotic vs
Parameters Non VS vs HCC VS VS HCC
cirrhotic | Cirrhotic Cirrhotic HCC
Osteopontin
0.001 0.001 0.001 0.001 0.001 0.001
(ng/ml)

Regarding the diagnostic accuracy of
plasma OPN as predictor for cirrhotic
liver disease area under the curve was
0.71, at cut off value 170 ng/ml; Plasma
OPN showed 91% sensitivity, 62%
specificity with accuracy 70%(Table 3 &
Figure 1). As regard the diagnostic
accuracy of plasma OPN as predictor for
HCC, we analyzed the receiver operator

characteristic curve (ROC); area under the
curve (AUC) was 0.98. At a cut off value
270ng/ml, plasma OPN showed 100%
sensitivity, 97% with accuracy 95%. So
this lead to that the validity of osteopontin
was overall prediction of HCC with high
validity and overall accuracy (Table 3 &
Figure2).

Table (3): Diagnostic sensitivity, specificity and accuracy of osteopontin in prediction

of HCC and cirrhosis

Parameters . .
Sensitivity%o Specificity% Accuracy% Cut off (ng/ml)
Groups
Cirrhosis 91% 62% 70% 170
HCC 100% 97% 95% 270
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Figure (1): ROC curve analysis of OPN
in diagnosis of liver cirrhosis.

DISCUSSION

Hepatocellular  carcinoma  (HCC)
represents one of the most common
primary malignancies of the liver
worldwide, with an incidence that varies
in the different geographic areas as a
consequence of the regional variations in
exposure to risk factors for this tumour
(Hsu et al., 2013 and Santambrogio et
al., 2013). Major risk factors for develop-
ment of HCC include chronic infections
with HBV, HCV and liver cirrhosis
(Sherman, 2011 and Sirivatanauksorn &
Tovikkai, 2011).Early detection of HCC
opens doors for various effective
treatments such as surgical resection,
radiofrequency ablation, and transplanta-
tion, which can subsequently lead to long-
term survivals in a great number of HCC
patients (Choi et al., 2012and Shao et al.,
2012).

Osteopontin (OPN) is a phosphorylated
glycoprotein  secreted by activated
macrophages, leukocytes, and activated T
lymphocytes, and is present in extra
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Figure (2): ROC curve analysis of OPN
in diagnosis of HCC.

cellular fluids, at sites of inflammation,
and in the extra cellular matrix of
mineralized tissues. OPN interacts with a
variety of cell surface receptors including
several integrin and CD44. Binding of
OPN to these cell surface receptors
stimulates cell adhesion, migration, and
specific signaling functions. It is present
in elevated levels in the blood and plasma
of some patients with metastatic cancers
(Barros, 2013). OPN is an attractive
potential tumor marker, because it exists
not only as an immobilized extra cellular
matrix molecule but also in a secreted
form in body fluids including plasma
(Zhang et al., 2012).

As regard the results of the laboratory
parameters in different studied groups, we
found a statistically significant difference
in ALT and AST levels with the least
significant level difference between the
control group versus other groups. Also,
there was a statistically significant
difference in serum bilirubin with the least
significant difference between the control
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group versus other groups except non
cirrhotic and between non cirrhotic versus
cirrhotic and HCC. There was a
statistically ~ significant ~ difference in
albumin level with the least significant
difference between control and non-
cirrhotic versus cirrhotic and HCC. There
was a statistically significant difference in
INR between groups with the least
significant difference between cirrhotic
versus other groups.

Regarding the results of mean level of
AFP in the studied groups, it showed that
serum level of AFP was significantly
higher in HCC patients than all other
groups including the cirrhotic group.
These findings were in agreement with
Gad et al.(2005) who found a significan-
tly higher sensitivity of AFP in Egyptian
patients in comparison with Japanese
patients for HCC diagnosis.

By studying plasma OPN level in
different groups, we found significant
elevation of plasma osteopontin levels in
HCC patients than cirrhotic HCV patients'
levels, and lower levels in normal control
group. Plasma osteopontin level was
higher in cirrhotic HCV patients than non-
cirrhotic group. EI-Din Bessa et al.(2010),
Abu EI Makarem et al.(2011), and Zhang
et al.(2012) found that the median plasma
OPN level was significantly higher in
the HCC group than in the cirrhotic
patients or in the normal control group.
Also, Kim et al.(2006) showed that
median plasma OPN level in the chronic
liver disease group was significantly
higher than that of healthy controls. A
possible proinflammatory role of OPN in

chronic cirrhosis is

suggested.

hepatitis  and

As regard the diagnostic accuracy of
plasma OPN as predictor for cirrhotic
liver disease, the cut off value of
170ng/ml, plasma OPN showed 91%
sensitivity, 62% specificity, with accuracy
70% .In our study sensitivity, specificity
of OPN for selective detection of HCC
group were 100% and 97% respectively at
cut off value of 270ng/ml with accuracy
95%. So, osteopontinhas good validity
and overall accuracy in prediction of both
liver cirrhosis and HCC. The previous
results were in agreement with a study
done by Kim et al. (2006) who reported
diagnostic sensitivity and specificity of
OPN for HCC group over non-HCC group
(CLD group and healthy control) to be
93.5% and 84.2%, respectively, at a cut-
off level of 552.9ng/ml. Results of our
study were in accordance also with the
study done by Abu El-Makarem et al.
(2011). They found that the diagnostic
efficacy of OPN was superior to AFP in
terms of sensitivity and specificity. The
sensitivity, specificity of plasma OPN
levels in HCC patients relative to the CLD
group were 97.67% and 100%
respectively, at a cut-off value of
300ng/ml.

In agreement with our results, Keddeas
and Abo-Shady (2011) found that plasma
OPN level was significantly higher in
patients with HCC compared to CLD and
control participants. OPN at the best
cutoff value (325.5 ng/ml) had sensitivity
of 87.5% and specificity of 80% for
detection of HCC cases (area under the
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curve = 0.876). Also, Sufen et al.
(2012)compared HCV patients associated
HCCs with HCV patients associated
cirrhosis, the AUC for AFP was 0.64,
whereas OPN had an even higher AUC
(0.80).The sensitivity and specificity of
plasma OPN levels in HCV associated
HCCs relative to HCV-associated
cirrhosis were 82% and 65% respectively,
at a cut-off value of 91ng/ml. For AFP at a
cut-off value 20ng/mL, the values of
sensitivity and specificity were 46% and
88% respectively.

In the view of current data, the present
study provided the evidence that the
plasma OPN level could serve as a
prognostic indicator for patients with
HCC, and can be used in early detection
and diagnosis of HCC. Also, OPN is
superior to the traditional tumor
biomarkers as AFP in diagnosing liver
cirrhosis, a chronic liver disease which is
risk factors for HCC.OPN level is a good
prognostic value for HCC, especially
among high-risk group of patients. The
results obtained in this study will be
valuable for the future application of
plasma OPN level as a routine biomarker
for clinical prediction of the recurrence,
metastasis, and prognosis in patients with
HCC. Greater number of patients is
recommended to gain greater insight into
potential usefulness of OPN in patients
with HCC especially those with normal
levels of AFP.
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