Med. J. Cairo Univ., Vol. 88, No. 3, June: 1203-1211, 2020

www.medicaljour nal ofcair ouniver sity.net

Role of Osteopontin asa Potential Marker of Hepatocellular

Carcinoma

EHAB A. ABD ELATTY, M.D.*; AHMED E. ABD EL-ALIM, M.D.*; REEM M. ELKHOLY, M.D.** and

KHALED M. ELSAYED, M.Sc.***

The Departments of Internal Medicine* and Clinical Pathology**, Faculty of Medicine, Menoufia University and

The Department of Internal Medicine, Hehia Central Hospital***

Abstract

Background: Osteopontin is an important tumor marker,
since it presents as an immobilized extracellular matrix
molecule in addition to present as a secreted form in body
fluids involving plasma. Osteopontin levelsin the plasma
were found to be significantly higher in Hepatocellular Car-
cinoma (HCC) patients than in healthy control individuals
and also higher than in patients with chronic liver diseases.

Aimof Sudy: The aim of the present study isto evaluate
the role of plasma OPN level as potential markers of HCC
among HCV infected patients, compared to AFP. Also, its
relationship with clinicopathological features of HCC patients.

Sudy Design: Thisis aretrospective case control study.

Subjects and Methods: The study included 100 adult
subjects; they were classified in to 4 groups: Group 1: It
included 30 apparently healthy individuals (control group).
Group 2: It included 30 patients with HCV positive chronic
hepatitis. Group 3: It included 20 patients with HCV positive
liver cirrhosis without HCC. Group 4: It included 20 patients
with HCV positive liver cirrhosis and HCC. Serum Osteopontin
was measured by Enzyme-Linked |mmunosorbent Assay
ELISA.

Results: The mean OPN level was (33.1*16.4) ng/ml,
(27.8+13.8) ng/ml, (92.87+ 18.5) ng/ml and (232.13+59.7)
ng/ml for control, HCV, cirrhosis and HCC groups respectively,
p-value=0.0010 and there were highly statistical significant
differences between the four groups (p<0.001). The mean
AFPlevel was (4.6+£2.4) ng/ml, (8.01£2.76) ng/ml, (24.8+£25.9)
ng/ml and (639+2226.8) ng/ml for control, HCV, cirrhosis
and HCC groups respectively, p-value=0.0014 and there were
highly statistical significant differences between the four
groups (p<0.001).

Conclusion: OPN can be used for diagnosis of HCC and
differentiation between HCC and CLD, OPN has higher
sengitivity and specificity than AFP and can be used for early
diagnosis. Combination of OPN wih AFP hasincreased both
sengitivity and specificity for detection of HCC.
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Introduction

HEPATOCELLULAR Carcinoma (HCC) repre-
sents the major common cause of primary liver
cancers and the fourth most frequent type of cancer
all over the world following lung, breast and bowel
cancers with a growing occurrence, causing one
million deaths per year [1].

Owing to the lack of reliable clinical HCC
markers, fewer than 20% of patients are diagnosed
at a stage where curative treatment can be per-
formed. The poor outcome of patients with HCC
isrelated to the late detection with more than two-
thirds of patients diagnosed at advanced stages of
disease. Because the poor outcomes of HCC pa-
tients are often related to late detection, recent
practice guidelines recommend continued surveil-
lance for patients at high risk [2].

Osteopontin is a 314 amino acid phosphoglyc-
oprotein that undergoes extensive post-translational
modifications including phosphorylation, glyco-
sylation and cleavage resulting in molecular mass
variants ranging from 25 to 75kDaq, it is a compo-
nent of the non-collagenous bone matrix. It was
firstly isolated from bone and a variety of calcified
tissues [3].

Osteopontin is an important tumor marker, since
it presents as an immobilized extracellular matrix
molecule in addition to present as a secreted form
in body fluids involving plasma. Osteopontin levels
in the plasma were found to be significantly higher
in HCC patients than in healthy control individuals
and also higher than in patients with chronic liver
diseases [4] .
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The levels of OPN increase in HCC tissues
when the carcinomas show invasion of bile duct
or vascular tissues and intra hepatic spread. In
additions patients with high OPN expression have
significantly poor overall survival and shorter time
to tumor returning (TTR) than the patients with
low OPN expression [5].

Subjects and M ethods

This retrospective case-control study was car-
ried out at the Clinical Pathology Department,
Faculty of Medicine, Menoufia University in the
period between January 2018 to April 2019. Patients
were selected from outpatients' clinics and inpa-
tients of Internal Medicine Department, Menoufia
University Hospitals. Approval for the study was
obtained from the Research Ethics Committee.
Informed medical consent was obtained from all
participants before the study. The study included
100 individuals, divided into 4 groups:

 Group I: Included 20 apparently healthy individ-
uals (control group).

» Group Il: Included 20 patients with HCV positive
chronic hepatitis without cirrhosis.

* Group I11: Included 30 patients with HCV positive
liver cirrhosis without HCC.

 Group 1V: Included 30 patients with HCV positive
liver cirrhosis and HCC.

The following patients were excluded from the
study:
1- Patients having extra hepatic malignancy.

2- Patients having any bony lesions or inflammatory
diseases.

3- Patients with any chronic liver disease other
than HCV.

All participants in this study were subjected to
complete history taking (previous hepatic disorders,
predisposing factors preceding liver disease, age,
sex, alcohol intake and blood transfusion), Thor-
ough clinical examination (abdominal examination,
jaundice, edema and ascites), imaging studies
including abdominal ultrasonography for al pa-
tients (liver, spleen, portal vein, ascites) and Tripha
sic computed tomography for HCC group (HCC
size, number, site, portal vein thrombosis).

The subjects were also subjected to the following
laboratory investigations:

» Complete Blood Picture (CBC).

* Liver function testsincluding AST, ALT, albumin,
total protein, total bilirubin, direct bilirubin and
Prothrombin Time (PT).

* Kidney function tests including blood urea and
serum creatinine.

« Viral markersincluding HBsAg and HCV anti-
bodies.

* PCRfor HCV.
* Serum AFP.
» Serum Osteopontin by ELISA.

Sample preparation:

Samples were collected by sterile venipuncture
each sample was 8ml from each subject and each
sample was distributed as follows:

* 1.8ml blood was collected into tube containing
0.2ml of tri sodium citrate solution to perform
PT.

* 2ml blood were collected in tube containing k3-
EDTA as an anticoagulant for CBC.

The remaining of the blood was allowed to clot
in aplain vacutainer tube at room temperature and
the sera were separated by centrifugation. The
separated serawere divided and kept in 2 separate
sterile plastic tubes. One tube was directly used
for performing liver, kidney function tests and vira
markers and the second tube was kept frozen at
—20°C to —80°C and was used for determination of
AFP and OPN.

Analytical methods:

» Complete blood count was performed on Sysmex
XS-5001 from sysmex corporation, Japan.

* Liver and kidney function tests were done on
Au-680 autoanalyzer provided by Beckman Coul-
ter/Olympus, Japan.

* Prothrombin time was done on Sysmex CA-1500.
autoanalyzer using reagents supplied by Siemens.

* HBsAgQ: The analysis of serum HBsAg was done
by electrochemiluminescence immunoassay
"ECLIA' on the cobas e 411 immunoassay ana-
lyzer from Roche diagnostics.

* Anti HCV antibody: The analysis of serum anti
HCV antibody was done by "ECLIA' on the cobas
e 411 immunoassay anayzer.

» Serum AFP: Serum AFP level was measured by
ELISA technique supplied by SUNRED ELISA
KIT, China.
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Serum Osteopontin level was measured by ELI-
SA technique:

The Human OPN ELISA isanin enzyme-linked
immunosorbent assay, supplied by SUNRED ELI-
SA KIT, China, for the measurement of human
OPN quantitatively. OPN was measured in serum.
This assay utilized an antibody particular for human
OPN coated on a 96-well plate. We pipetted Stand-
ards and samples into the wells and OPN present
in asample was attached to the wells by the im-
mobilized antibody and added biotinylated anti-
human OPN antibody. After washing unbound
biotinylated antibody away. We pipetted HRP-
conjugated streptavidin to the wells. We washed
the wells then we added a TMB substrate solution
to the wells and the devel oping color was propor-
tional to the amount of OPN bound, then color was
changed from blue to yellow by stop Solution, and
we measured the intensity of the color at 450nm.

Serum osteopontin levels were determined and
measured by (ELISA) using BIORAD ELISA read-
er diagnostics (Germany).

Calculation of results;

Standard density was taken as the horizontal,
the optical density value for the vertical, the stand-
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ard curve was drawn on graph paper, corresponding
density was founded according to the sample optical
density value by the Sample curve.

Satistical analysis:

Data collected throughout history, basic clinical
examination, laboratory investigations and outcome
measures coded, entered and analyzed using Mi-
crosoft Excel software. Data were then imported
into Statistical Package for the Social Sciences
(SPSS version 20.0) (Statistical Package for the
Social Sciences) software for analysis. According
to the type of data. Quantitative data were repre-
sented as number and percentage, mean = SD, the
following tests were used in parametric quantitative
independent groups which were student t-test in
non-parametric normally distributed data while
skewed data by Mann Whitney. Differences and
association of qualitative varigbles between two
groups by Chi square test (X ). While between
multiple groups by one way ANOVA for normally
distributed data and Kruskal Wallis for skewed
data, correlation by Pearson's or Spearman's cor-
relation. p-value was set at <0.05 for significant
results and <0.001 for high significant result.

Results

Table (1): Statistical comparison between studied groups regarding OPN and AFP.

Control HCV

Cirrhosis

HCC F/Kruskal p-

(=200  (n=20) (n=30) (n=30) walis  vaue  osthoc
OPN (ng/ml):
MeantSD 331+164 27.8+138 92.87+185 232.13+59.7 86.9 0.0010 p1=0.795
Range 15-80 15-65 70-140 150-350 p,=0.0013
p3=0.0012
p4=0.0014
p5=0.0011
pg=0.0013
AFP (ng/ml):
MeantSD 4.6¥24 8.01£2.76 24.8+25.9 639+2226.8 50 0.0014 p;=0.06
Range 11-91 25141 6.1-112 4-10945 p»=0.039
p3=0.0014
p4=0.037
p5=0.0012
ps=0.015
OPN : Osteopontin. p<0.05 : Significant. p3: Control & HCC.
AFP : AlfaFetoprotein. p<0.001 : Highly significant. - HCV & cirrhosis.
HCV : HepatitisC Virus. p1 : Control & HCV. ps: HCV & HCC.
HCC : Hepatocellular Carcinoma. po : Control & cirrhosis. p6: Cirrhosis & HCC.

p>0.05: Non-significant.
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Fig. (1): ROC curve for detection of HCC cutoff.

Table (2): Areaunder the curve and cut off value of OPN and

AFP.
Area under the curve
95% confidence
\'I;est_ ;%T“' It Area  Cutoff p _ inteval
ananles Lower Upper

Bound Bound

OPN 1.00 <164.5
AFP 0.780 <6.5

0.00** 1.00 1.000
0.00** 0.669 0.892

This table showed that area under the curve for
OPN and AFP was 1.00, 0.776 and cut off values
were >164.5 and >6.5 respectively.

Rough AUC guidelines:

0.50-0.60 - Not so good.
0.60-0.75 - Fair.
0.75-0.90 - Good.
0.90-0.97 - Verygood.
0.97-1.00 - Excellent.

Table (3): Sensitivity and specificity of OPN and AFP.

Sensitivity Specificity PPV~ NPV  Accuracy

* OPN 92.7% 98.1%  96.7% 98.5% 98.0%

* AFP 80.0% 96.0%  97.0% 92.1% 94.0%

*AFP&  93.4% 98.6%  98.6% 96.7% 96.7%
OPN

PPV: Positive Predictive Value.
NPV: Negative Predictive Value.

This table showed sensitivity, specificity of OPN
and AFP alone and combined in screening of HCC:
1- For AFP sensitivity and specificity were 80.0%

and 96.0% respectively with 97.0% positive
predictive value and 92.1 % negative predictive
value.

2- For OPN sensitivity and specificity were 92.7%
and 98.1% respectively with 96.7% positive
predictive value and 98.5% negative predictive
value.

3- For combination of AFP and OPN sensitivity
and specificity were 93.4% and 98.6% respec-
tively with 98.6% positive predictive value and
96.7% negative predictive value.

The combination of AFP and OPN has increased
sensitivity and specificity of AFP for detection of
HCC.

Discussion

Anincreased serum level of OPN was frequent-
ed in cases of HCC with a higher expression in the
HCC tumor tissues, and beside that, the expression
of OPN in the HCC tissueisincreased and this
suggesting the correlation between the increased
level of OPN and the poor prognosis [6] .

Studies on OPN tissue expression have shown
that OPN is elevated in a number of tumors com-
pared with normal specimens. Moreover, intensity
of OPN expression appears to correlate with pa-
tients survival and clinicopathological data [7].

As OPN is asecreted molecule that isfound in
the circulation and in body fluids, it has been
explored as a potential noninvasive biomarker for
the diagnosis or progression of cancer [§].

The aim of the present study isto evaluate the
role of plasma OPN level as a potential marker of
HCC among HCV infected patients, compared to
AFP.

This study was carried on 100 subjects classified
into 4 groups. Group 1 (control group), included
30 apparently healthy subjects, Group 2 included
30 patients with HCV positive chronic hepatitis
(chronic hepatitis C without cirrhosis), Group 3
included 20 patients with HCV positive liver cir-
rhosis without HCC and Group 4 included 30
patients with HCC.

In the current study the mean age was signifi-
cantly higher in HCC (59+8.6) and cirrhotic (62.03 +
11.6) groups than in control (39.8+6.5) and HCV
(42.4+6.3) groups with no significant difference
between HCC and cirrhotic groups.

The age of HCC patients ranged from 38 to 77
years with amean * (SD) was 59.2+8.6 years and
thisis probably attributed to the duration of the
underlying liver disease. These results were in
agreement with Salem et al., in which the age of
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HCC patients ranged from 39 to 70 years with a
mean of 56.7+8.9 years [9] . In Keddeas and Abo-
shady, the age of the patients with HCC ranged
from 40 to 72 years [10] . also Di Bisceglie stated
that HCC is reported to develop in the fifth decade
[11] . The same results were reported by Johnson,

who found that the average age of patients ranged

from fifth to sixth decades of life [12].

In contrary to our results, Baghdady et al.
reported that the mean age was significantly higher
in HCC group (58.7+5.) than in non HCC group
(46.72+9) [13].

Our results showed that there were highly sig-
nificant differences among groups as regard OPN
and AFP markers highest in HCC followed by CLD
followed by normal levelsin control group and
HCV group.

The mean of OPN in control, HCV, CLD and
HCC groups was (33.1 £16.4) ng/ml (27.8+ 13.8)
ng/ml, (92.87+18.5) ng/ml and (232.13+59.7) ng/ml
respectively, (p-value=0.001).

There was no significant difference between
control group and HCV group regarding OPN level
(p1-value=0.795). The mean of OPN in cirrhosis
group was highly significantly higher than control
group (p2-value=0.0013). The mean of OPN in
HCC group was highly significant higher than
control group (p3-value=0.0012). The mean of
OPN in cirrhosis group was highly significant
higher than HCV group (p4-value=0.0014). The
mean of OPN in HCC group was highly significant
higher than HCV group (p5-value=0.0011). The
mean of OPN in HCC group was highly significant
higher than cirrhosis group (ps-value=0.0013).

The mean of AFP in control, HCV, CLD and
HCC groups was (4.6+2.4) ng/ml, (8.01+2.76)
ng/ml, (24.8+25.90) ng/ml and (639+2226.8) ng/ml
respectively, (p-value=0.001).

There was no significant difference between
control group and HCV group regarding AFP level
(p1-value=0.06). The mean of AFP in cirrhosis
group was significantly higher than control group
(p2-value=0.039). The mean of AFP in HCC group
was highly significant higher than control group
(p3-value=0.0014). The mean of AFPin cirrhosis
group was significantly higher than HCV group
(p4-value=0.037). The mean of AFPinin HCC
group was highly significant higher than HCV
group (p5-value=0.0012). The mean of AFP in
HCC group was significantly higher than cirrhosis
group (p6-value=0.015).
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These results were similar with those of Fouad
et al., who reported that there was statistically
significant increase in the serum OPN levelsin the
HCC group compared to the benign chronic liver
disease groups (HCV without cirrhosis, HCV with
cirrhosis, fatty liver disease), healthy subjects,
OPN was superior to AFP in the selective detection,
diagnosis of HCC and in predicting liver cirrhosis

na

Salem et al., found that: Significant elevation
of plasma osteopontin levelsand AFP levelsin
HCC patients than HCV patients' levels and lower
levelsin normal control group [9). Also Leeet dl.,
reported that elevated osteopontin (OPN) levelsin
tumor tissues may be indicative of greater malig-
nancy in human Hepatocellular Carcinoma (HCC)

(s

Serum OPN levels were significantly higher in
patients with HCC on top of HCV cirrhosis com-
pared to healthy controls (p<0.009) with an AUC
of 0.853, (95% confidence interval with 85.55%
sensitivity and 72.98% specificity) at cut-off level
>19.55 (ng/ml) showing significance as a diagnostic
marker for the tumor [16].

El-Din Bessa et da., aso found that: Plasma
levels of OPN and AFP in HCC cirrhotic patients
being significantly higher than in cirrhotic patients
without HCC and healthy controls [17].

The same was demonstrated in a study by Kim
et a., who determined plasmalevels of OPN, AFP,
in agroup of 62 HCC patients, in 60 patients with
chronic liver diseases, and in 60 healthy control
individuals showing that plasma OPN levelsin the
HCC patients were significantly higher than those
patients with CLD or of ahealthy control group
[8] . The same was demonstrated in a study by Abo-
halima and Salem who determined plasmalevels
of OPN, AFP, in 150 subjects. Subjects were di-
vided into three groups: (Group 1) include 50 HCV
cirrhotic patients with HCC, (group I1) include 50
HCV cirrhotic patients without HCC and (Group
I11) include 50 healthy subjects as control group.
The three groups included in the study differed
Significantly as regard AFP and OPN levels, with
group | (cirrhotic patients with HCC) had signifi-
cantly higher levelsthan group Il and 111 (cirrhotic
patients without HCC and healthy controls respec-
tively). Also group 2 patients had significantly
higher OPN and AFP levels than group 3 (healthy
controls) [18] . Similar results were also reported
by Nabih et al., smilarly Zhang et a., [19,20]. Abu
El-Makarem et al., found that the median plasma
OPN level was significantly higher in the HCC
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group than in the cirrhotic patients group or in the
normal control group [21].

This high increase of plasma OPN level in HCC
patientsis mainly attributed to the nature of oste-
opontin as a secreted phosphorylated glycoprotein
that isimplicated in proliferation and migration of
several malignancies including HCC (Xiaobo et
al., 2006) [22].

In our study, there was a statistical significant
positive correlation between the levels of AFP and
OPN (r=0.569 & p=<0.001) and thiswasin agree-
ment with that of Salem et al., who found that
there was significant positive correlation between
OPN and AFP and similarly Zhang et a ., found
that the plasma OPN level positively correlated
with the serum AFP concentration [9,20] . Also
Abdel-Hafiz et al.,) reported that there was a sig-
nificant correlation between serum OPN and AFP
[16] . However, Kim et al., and Sun et al., found
that the correlation between plasma OPN and serum
AFP was insignificant and therefore, they had
stated that plasma OPN levels might be helpful for
the diagnosis of HCC in the patients with non-
diagnostic AFP level [8,23].

In our study, there was a statistical significant
positive correlation between the age and the levels
of AFP and OPN. So the diagnostic performance
will be affected by the patients age. Thiswas
similar with Salem et al., who found OPN and AFP
showed direct significant correlation with the age
of the patients [9]. However most studies disagreed
with this fact, asthose of Kim et al., and Sun et
al.,) [8.23]. Thisdiscrepancy may be attributed to
the difference in sample size.

The present study showed a positive non-
significant correlation between OPN and biochem-
ical liver profilesincluding AST, ALT while showed
significant positive correlation with total bilirubin
in HCC group. Kim et a., found that, anong HCC
patients, median plasma OPN levels were signifi-
cantly increased in correlation with the degree of
liver function deterioration [g]. Salem et al., found
that OPN showed direct significant correlation
with AST and ALT levels [9]. Whileit showed
inverse significant correlation with total bilirubin.
It was explained by as the functional liver status
in HCC patients deteriorated, plasma OPN level
increased in reverse. Fouad et al ., found that OPN
showed positive non-significant correlation between
OPN and biochemical liver profilesincluding AST
and bilirubin while showed positive significant
correlation between OPN and ALT [14].

In our study there was negative non-significant
correlation between the levels of OPN and size of
focal lesionsin HCC group (p-value=0.84). The
relation between OPN and tumor size was also
studied by Salem et al., and they found that tumors
<3cm, present in 40% of patients, showed median
plasma OPN level 140 with a range of (100-336
ng/mL), and tumors >_3cm, present in 60% of
patients, showed median plasma OPN level 229
with arange of (131-438ng/mL) (p-value: 0.28)
[9] . Zhang et al., also found that tumors <5cm
showed median plasma OPN level 176.90ng/mL
and tumors >5cm showed median plasma OPN
level 172.92ng/mL [20] . Also Mohamed et al.,
(2016), reported that there was no significant
correlation between plasma OPN and the size of
the tumor [24] . In contrary to our results Abu El
Makarem et al., reported that the median plasma
OPN levd in tumors <5cm was 510ng/mL and in
and tumors >_5cm was 1230 and this was statistically
significant (p-value: 0.001) [21].

In our study there was negative non-significant
correlation between the levels of OPN and number
of focal lesionsin HCC group (p-value=0.587).

In contrary to our results Salem et al., Abu El
Makarem et a., and Mohamed et al., reported that
there was a significant correlation between plasma
OPN and number of nodules [9,21,24] .

In our study, the sensitivity, specificity, PPV
and NPV of plasma OPN levelsin HCC patients
were 92.7%, 98.1%, 96.7%, and 98.5% respectively
at acut-off value > 164.5. AUC for OPN was 1.00
with CI (1.00-1.000).

For AFP at a cut-off value >6.5ng/ml; the value
of sensitivity, specificity, PPV and NPV of plasma
AFP levelsin HCC patients were 80.0%, 96.0%,
97% and 92.1%. 1respectively. AUC for AFP was
0.780 with CI (0.669-0.892).

Results of our study were in agreement with
the study done by El-Din Bessa et a., who reported
that the sensitivity and specificity of OPN for HCC
diagnosis were 88.3% and 85.6%, respectively, at
a cut-off value of 9.3ng/mL with OPN having a
greater AUC value (0.918) than AFP (0.712) [17].
Also Kim et al., found that the diagnostic sensitivity
and specificity of OPN for HCC was 87% and
82%, respectively (cut-off value: 617.6ng/mL)
with OPN had a greater AUC value (0.898) than
AFP (0.745) [g].

The meta analysis of seven studies by Wan et
al., estimated OPN and AFP sensitivity and specif-
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icity asfollows: Sensitivity, 0.86 (0.79-0.91) vs.

0.66 (0.53-0.76), specificity, 0.86 (0.69-0.94) vs.

0.95 (0.87-0.98), and the AUC, 0.92 vs. 0.87 [18,25].
Also, Nabih et al., ROCs showed that the Area
Under the Curve (AUR) for OPN and AFP was
0.824 and 0.730, respectively [19].

A meta-analysis of 8 studies (4 for prognosis
and 4 for diagnosis, 1399 patients) was done by
Cheng et d., the summary estimates for plasma
OPN and AFP in diagnosing HCC in the studies
included were as follows for OPN sensitivity, 88%
(95% CI: 84%-91%), specificity, 87% (95% Cl,
83%-90%) and AUR 0.91 (95% ClI, 0.85-0.97)
while for AFP, sensitivity was 68% (95% Cl: 63%-
73%), specificity 97% (95% Cl, 94%-99%); and
AUR 0.68 (95% ClI, 0.45-1.03) [26].

Many studies reported better diagnostic accu-
racy of OPN over AFP in HCC diagnosis. Abohali-
ma and Salem found that OPN AUR for HCC
diagnosis was 0.991 (95% CI: 0.948 to 1.000) and
it differed significantly (p=0.01) from AFP AUR
(0.889, 95% CI: 0.810 to 0.943). At a cutoff value
of OPN > 178ng/ml, the test had sensitivity of 98%
and specificity of 96% while AFP at a cutoff value
of >185ng/ml had sensitivity and specificity of
86% and 94% respectively in HCC diagnosis [18].

Abu EIMakarem et al., reported AUR for OPN
was (0.998; 95% ClI: 0.952-1) which was signifi-
cantly (p=0.0001) higher than that yielded by AFP
(0.91; with 95% CI: 0.826-0.961). The sensitivity,
specificity, of plasma OPN were 97.67% and 100%,
at a cut-off value of 300ng/ml. For AFP at a cut-
off value >43ng/mL ; the values of sensitivity,
specificity, were 74.4% and 100% respectively
[21].

In contrary to our results, the plasma levels of
OPN show low diagnostic accuracy for HCC com-
pared to AFP. However, OPN may have a comple-
mentary role in diagnosing HCC in patients with
non-diagnostic levels of AFP [27]. Also Zekri et
al., reported that OPN levelsin HCC patients were
not significantly higher than that in those with
chronic liver disease [28]. Also in another study it
was proved that the mean OPN level was not
significantly different from HCV patients while
both were significantly higher than control group
[29]. Moreover it was reported that OPN is not a
suitable marker for HCC diagnosisin patients with
liver cirrhosis of alcoholic etiology because OPN
levelsincrease with disease severity regardless the
presence of HCC. These results confirm the lack
of useless ness of tumor markersin HCC early
diagnosis and reinforce the importance of radio-
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logical methods in the surveillance of risky groups
[30].

* The sensitivity of OPN and AFP was 92.7% and
80.0% respectively. When AFP was combined
with OPN sensitivity was 93.4%.

* The specificity of OPN and AFP was 98.1% and
96.0% respectively. When AFP combined with
OPN specificity was 98.6%.

In our study the combination of AFP and OPN
has increased sensitivity and specificity for detec-
tion of HCC. These results were in agreement with
those obtained by Shang et al., who reported that
the combination of both markers enhanced the
sensitivity and specificity in detecting HCC indi-
cating that these 2 markers are complementary
(3.

Collectively, our results indicated that plasma
OPN could be used in the selective detection and
diagnosis of HCC In conclusion, the results of the
current study revealed that the plasma OPN level
was elevated in the HCV-related HCC patients by
comparison to the benign cirrhotic and non-cirrhotic
HCV patients. Also, OPN isrelatively comparable
to AFP in the detection of HCC among high-risk
groups. Although AFP has been considered the
golden standard serum marker for HCC for years,
in light of our data, the usefulness of AFP testing
as the only biomarker for the population at risk
should be questioned.
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