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Abstract

BACKGROUND: Hepatocellular carcinoma (HCC) is the fifth most common malignancy in the world. In Egypt, HCC was
reported to account for about 4.7% of chronic liver disease (CLD) patients. Squamous cell carcinoma antigen (SCCA) has
been reported to be strongly expressed in HCC tissue hampering its extensive use in clinical practice. AIM: To evaluate
the clinical usefulness of serum SCCA levels as a serological marker for early detection of HCC among high-risk patients
compared to AFP. MATERIALS AND METHODS: The study comprised of three groups. Group A included 30 patients
with CLD diagnosed based on clinical, laboratory, and ultrasonographical investigations; group B included 49 patients with
HCC diagnostically confirmed by spiral CT, elevated alfafetoprotein (AFP), and/or liver biopsy; and group C, the control
group, included 15 healthy subjects matched for age and sex. All groups were subjected to thorough history taking, full
clinical examination, and laboratory investigations including liver functions, viral markers, and AFP and SCCA estimation
using ELISA technique. RESULTS: This study revealed a highly significant difference between patients with HCC, CLD,
and controls regarding serum SCCA levels (5.138 + 7.689, 1.133 + 0.516, and 0.787 * 0.432 ng/ml, respectively). SCCA
level was persistently elevated in patients with HCC with normal AFP levels representing its useful role in early detection
and follow-up of patients treated for HCC. The area under the curve (AUC) of SCCA was 0.869 (95% CI 0.783-0.929),
the cut-off value was established at 1.5 ng/ml with sensitivity of 77.6% and specificity of 84.4%). The difference between
AUC of SCCA and that of AFP was 0.09 which mounted statistical significance. CONCLUSIONS: SCCA could represent
a useful tool as a marker for detection of HCC.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth most
common cause of cancer deaths worldwide. The
incidence is rising, and is expected to increase by another
81% by 2020 primarily due to HCV epidemic.[

Egypt, like the Western countries, has an overall
frequency of 2.3% among other types of cancer.l
There is an apparent increase in the number of HCC
patients attending the various oncology centers in
Egypt and all over the world.[®l In 2001, HCC in
Egypt was reported to account for about 4.7% of
chronic liver disease (CLD) patients.[l In another
study, in 2005, a remarkable increase from 4-7.2%
was reported over a decade.®! Patients with advanced
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liver disease, particularly cirrhosis, are those at risk for
HCC and should be screened every six months for its
development.[®

Currently, standard surveillance includes a combination
of six monthly abdominal ultrasound scans and serum
alpha fetoprotein (AFP) measurement, but this strategy
does not reliably detect early disease. AFP may be
elevated in CLD, especially in viral hepatitis, in the
absence of HCC. The differential diagnosis of elevated
AFP levels also includes gastric, biliary, and pancreatic
cancers and germ cell tumors.I”

The relatively poor sensitivity of conventional AFP as
a marker has led to a search for more sensitive and
specific markers. Other tumor markers include serum
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Des-gamma-carboxy prothrombin (DCP) that has been
used for screening of HCC. The failure of hepatoma
cells to express prothrombin carboxylase leads to a
higher DCP serum levels. The sensitivity of DCP is
better than that of AFP only in larger tumors and hence
is of limited benefit in clinical practice.®

It has been reported that squamous cell carcinoma
antigen (SCCA), a member of the high molecular weight
family of serine protease inhibitors, is strongly expressed
in a number of different epithelial cancers such as those
of the cervix, lung, and head and neck, and so can be
used as a clinical marker of these malignancies.[

Overexpression of SCCA variants (SCCAL, SCCA2) has
been reported in all surgically resected HCC specimens
but in none of the normal control livers as detected by
immunohistochemistry.:l

The aim of this work was to evaluate the clinical
usefulness of serum SCCA levels as a marker for early
detection of HCC among high-risk patients compared to
AFP as a known biomarker for diagnosis of HCC.

Materials and Methods

Patients attending the Tropical Medicine Department,
Ain Shams University, as well as the outpatient clinic
for early detection of hepatic tumors (clinic of Ain
Shams Hepatoma Group), during May 2005 to March
2007 were evaluated. Apart from obtaining a detailed
clinical history, general and abdominal examinations were
done for all the selected patients. The patients underwent
laboratory investigations that included complete blood
count and ESR, liver function tests, viral markers
(HBsAg, HBcAbs, and HCVADbs), and determination
of AFP levels by an ELISA technique.l* Abdominal
ultrasonography to determine the liver size, echogenicity,
presence of focal lesions (size, number, echogenicity),
and portal vein (patency, diameter) was also done. Spiral
triphasic abdominal CT scan was used to confirm the
findings of abdominal ultrasonography and for studying
of suggestive criteria for HCC (early enhancement in
arterial phase, rapid washout in subsequent phases —
portovenous and delayed phases). If needed, liver biopsy
and histopathological examination were done for patients
with hepatic focal lesion detected by the ultrasound and
missing the HCC criteria in spiral CT or with normal
AFP.

Then the selected patients were set into two groups:
group A consisting of 30 patients with chronic liver
disease (CLD) diagnosed based on clinical, laboratory,
and/or ultrasonographic examinations; and group B
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consisting of 49 patients with HCC confirmed by spiral
triphasic CT scan, elevated AFP levels > 200, and/or
liver biopsy.[*?

Fifteen age and sex matched healthy subjects were
included in the control group, designated as group C.
Their age ranged between 25-65 years (mean 48 =+
12.3). There were seven men and eight women. All
their laboratory data were within normal range. SCCA
level*®1 by ELISA according to the recommendations
of the manufacturer was measured in the sera of the
subjects in all three groups.

Exclusion criteria included patients with other suspected
epithelial malignancies of cervix, lung, head and neck,
metastatic liver tumors, and other types of CLD such as
autoimmune hepatitis and primary biliary cirrhosis.

Statistical Methods

Analysis of the data was done using statistical program
for social science (SPSS). The quantitative variables are
described in the form of mean and standard deviation,
while the qualitative variables are described in the
form of frequency and percentages. Unpaired t test
(t value) was used to compare a quantitative variable
between two independent groups in parametric data.
Mann Whitney test (Z value) was used instead of the
t test to compare a quantitative variable between two
independent groups when data were nonparametric
(SD = 25% of mean). Chi square test (X2 value)
was used to compare a qualitative variable between
two independent groups. Spearman correlation test
(rho value) was used to rank different nonparametric
variables against each other, either positively or inversely.
P value (which is either nonsignificant (NS) if > 0.05,
significant (S) if < 0.05, or highly significant (HS)
if < 0.01) was calculated. The diagnostic accuracy of
AFP and SCCA were determined by receiver operator
characteristic (ROC) curve analysis, reporting area
under the curve (AUC) and its 95% confidence interval.
The diagnostic cut off and the related sensitivity and
specificity were determined.

Sensitivity (ability of the test to detect positive cases) =
true positive/(true posive + false negative).

Specificity (ability of the test to exclude negative cases)
= true negative/(true negative + false positive).

Positive predictive value (PPV) = percent of the true
positive to all positive cases.

Negative predictive value (NPV) = percent of the true
negative to all negative cases.
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Results

Age and sex distribution of the studied groups are
illustrated in Table 1. Figure 1 illustrates the prominent
symptoms in the studied patients. Pattern of hepatitis
viruses as well as the risk factors for their acquisition is
shown in figure 2. Findings of the abdominal ultrasound
of CLD patients (group A) and HCC patients (group
B) are illustrated in Table 2. Figure 3 shows the Child
classes of both studied groups, no statistical significant
difference was obtained in comparing the two groups
together.

The statistical comparison between CLD patients (group
A) and HCC patients (group B) regarding serum levels

Table 1: Demographic data of the studied
groups

Variable Group A Group B P value
(n = 30) (n =49)
Mean SD (%) Mean SD (%)
Age 49.8 11.3 56.2 8.2 <0.05
Sex Male 13 43.3 39 79.6
<0.01 Female 17 56.7 10 20.4
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of AFP and SCCA is illustrated in Table 3. AFP was
higher in group B (1040.3 = 2315.4 ng/ml) than
group A (8.5 &= 20 ng/ml) with a significant difference
in between (P < 0.05). SCCA was also higher in group
B (5.1 = 7.7 ng/ml) than group A (1.1 &= 0.5 ng/ml)
with a high statisticallly significant difference in between
(P < 0.01).

Table 4 shows that there was a statistically significant
difference in the mean level of both AFP and SCCA
when comparing all groups together. After statistical
revision, positive correlation between serum levels
of SCCA and AFP was found but it was very weak,
Figure 4.

Table 5 shows the sensitivity, specificity, positive
predictive value, and negative predictive value of AFP
and squamous cell carcinoma antigen at different cut-off
values in relation to diagnosis of HCC determined by
ROC curve [Figure 5].

Table 6 shows the relation between SCCA level on one
side and the Okuda stage and the tumor burden on
the other side. No statistical significance was elicited.
Pearson correlation between the tumor burden and the
level of SCCA showed r = 0.06, P > 0.05.

Table 7 shows that no statistical significant difference
of SCCA level in both groups among different Child
classes which reflect the severity of the liver disease.
Pearson correlation: r = 0.17, P > 0.05.

Figure 1: Symptoms of CLD (group A) and HCC (group B)
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Figure 2: Type of hepatitis viruses and risk factors of its acquisition
in both group A and B
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Figure 3: Comparison between both groups as regards Child
class
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Table 2: Statistical comparison between
group A* and group B** based on abdominal
ultrasonography findings

Variable Group A Group B P value
(n = 30) (n = 49)
No. % No %
Hepatomegaly 26 86.7 33 67.3 >0.05
Coarse liver 19 633 49 100 <0.01
Splenomegaly 20 66.7 41 83.7 >0.05
Ascites 16 533 25 51  >0.05
HFL***
Number of +ve - - 49 100 <0.01
focal lesions 1 - - 28 57.1
2 - - 5 10.2
3 - - 3 6.1
4 - - 13 26.5
Portal vein thrombosis 1 3.3 19 38.8 <0.01

*Group A, CLD patients; **Group B, HCC patients; ***HFL, Hepatic focal
lesion
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Table 3: Statistical comparison between group A* and group B** based on serum levels of alpha

fetoprotein and squamous cell carcinoma antigen

Variable Group A (n = 30) Group B (n = 49) Group C (n = 15) P value
M SD SD M SD
AFP (up to 5.8 ng/ml) 8.5 20 1040.3 2315.4 2.2 1.4 <0.05
SCCA (up to 1.2 ng/ml) 11 0.5 7.7 0.78 0.43 <0.01
*Group A, CLD patients; **Group B, HCC patients
Table 4: Statistical comparison of squamous -
cell carcinoma antigen between group 1* and o
group 2** Variable &
Group 1 Group 2 P value
(n = 29) (n = 20) fm
Mean SD Mean SD
SCCA (ng/ml) 5.3 9 4.9 5.5  >0.05 e b —
2 v =
*AFP < 200 ng/ml; **AFP > 200 ng/ml Z = gH .. =
L] e ) Lo BREi ple i) pE. ] A i
Ll

Table 5: Sensitivity, specificity, positive
predictive value, and negative predictive
value of alpha fetoprotein and squamous cell
carcinoma antigen at different cut-off values
in relation to diagnosis of HCC determined by
ROC curve*

Cut-off Sensitivity Specificity PPV~ NPV

value
(ng/ml)
AFP 1.5 100.0 48.9 68.1 100.0
5.0 91.8 91.1 91.8 91.1
7.7 89.8% 93.3% 93.6% 89.4
90 51.0 100.0 100.0 65.2
200 40.8% 100% 100% 60.8%
SCCA 0.3 100% 6.7% 53.8% 100%
1.5 77.6% 84.4% 84.4% 77.6%
3.5 38.8% 100% 100%  60%

*Patient group B (HCC) n = 49, control group A (CLD) n = 45

Table 6: The relation between squamous cell
carcinoma antigen level on one side and the
Okuda stage and the tumor burden on the
other side

Figure 4: Correlation between serum levels of AFP and SCCA
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Figure 5: ROC curve showing specificity and sensitivity of SCCA
and AFP

Table 7: Squamous cell carcinoma antigen level
in both groups among different Child classes
which reflect the severity of the liver disease

Tumor burden Number SCCA (ng/ml) P value
of patients Mean SD
<50% of the liver 25 6.2 9.9 >0.05
>50% of the liver 24 3.9 4.2
Okuda stage
| 9 3.4 3.3 >0.05
1l 31 51 8.7
1 9 6.6 7.2

Number Mean Standard P value

of patients deviation
Group A Child A 19 4 3.4 >0.05
Child B 24 5.3 9.8
Child C 6 8 8.4
Group B Child A 13 1 0.6 >0.05
Child B 15 1.2 0.3
Child C 2 1 0.07
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Discussion

HCC is the fifth most common malignancy in the
world. Its incidence is increasing worldwide ranging
between 3-9%.01 The estimated annual number of cases
exceeds 500,000.*%1

In Egypt, HCC was reported to account for about
4.7% of CLD patients.[*l Over a decade, there were
nearly two-fold increases in proportion of HCC among
CLD patients in Egypt with a significant decline in
HBV infection and a slight increase of HCV infection
as a risk factor.l®!

Unfortunately, surveillance programs are hindered by the
poor performance of the commonly used serum markers,
namely, AFP*®I even in combination with abdominal
ultrasound. A tremendous amount of effort has been
and continues to be applied to the search for improved
HCC biomarkers.

This study was conducted to evaluate the clinical
usefulness of serum SCCA as a serologic marker for
early detection of HCC among high-risk patients and
to compare it with AFP as a known biomarker for
diagnosis of HCC.

In the present study, the age of patients with CLD
ranged from 25-70 years with a mean of 49.7 &+ 11.3,
while that of patients with HCC was 40-77 years with
a mean of 56 = 8.15 and a high statistical difference in
between (P < 0.001).This goes with the results of El-
Zayadi et al,’™ who found slight shift of age of patients
with HCC to the younger age group (40-59 years).

Our demographic data showed that there were 13 males
(43.3%) and 17 (56.7%) females among patients with
CLD, while there was male predominance in patients
with HCC (39 patients representing 79.6%, with high
statistical difference in between, P < 0.01). This again
agrees with EL Zayadi et al,® in a series of 1328 HCC
cases; they found that HCC is significantly higher in
males than females (77.7% and 23.3%), respectively.

AFP was discovered in 1963 by Abelev, and since then,
its measurement is the only marker used in clinical
practice for serological diagnosis of HCC, although
it has questionable reliability.[**! AFP levels could be
normal during the early assessment of HCC growth
and even with persistent tumor growth; there may be a
spontaneous AFP fall. It also seems that determination of
only the serum AFP level is an unreliable indicator in the
early detection of HCC.*

Regarding AFP, this study showed a significant

Indian Journal of Cancer | October-December 2008 | Volume 45 | Issue 4

difference (P < 0.05) between patients with HCC,
CLD, and controls (1040.29 + 2315, 8.47 + 20.035,
and 2.207 =+ 1.44 ng/ml, respectively). AFP was also
higher among patients with HCC compared to patients
with CLD with significant difference in between (P <
0.05). The AUC of AFP was 0.959 (95% CI 0.896-
0.989), the cut-off point was established at 7.7 ng/ml
with a sensitivity of 89.8% and a specificity of 93.3%.

However, according to the European Association
for the study of the liver (EASL), it is diagnostic
above 200 ng/ml.B¥1 In the present study, at AFP level
of 200 ng/ml, the sensitivity was 40.8%, while the
specificity was 100%.

Regarding SCCA, our study detected a highly significant
difference (P < 0.001) between patients with HCC,
CLD, and controls (5.138 = 7.689, 1.133 + 0.516,
and 0.787 = 0.432 ng/ml, respectively). SCCA was
also higher among patients with HCC compared to
patients with CLD with a highly significant difference
in between (P < 0.001).

The significant difference between cases and controls
as regards the levels of both AFP and SCCA, which is
reported in our study, agrees with Giannelli et al,’*®! who
also recommended the combined use of AFP, SCCA,
and immunocomplexed forms of AFP and SCCA
increases the accuracy of HCC diagnosis.

In HCC patients, there were 29 patients with AFP <
200 ng/ml and 20 patients with AFP level > 200 ng/
ml. The SCCA level was persistently elevated in both
groups (5.3 and 4.9 ng/ml, respectively), representing
its useful role as a serological marker for diagnosis of
HCC patients with normal level of AFP.

Pontisso et al,[*% performed a case control study on 65
patients with HCC and 20 normal livers. SCCA was
detected by immunohistochemistry in 55 out of 65
patients’ (85%) tumor specimens, but none in the 20
controls. There was no significant correlation between
SCCA and other clinical and biochemical parameters
including age, sex, and transaminases levels and this
agrees with the results obtained in this study.

In our study, the AUC of SCCA was 0.869 (95%
Cl 0.783-0.929), the cut-off value was established at
1.5 ng/ml with sensitivity of 77.6% and specificity
of 84.4%). In the study performed by Giannelli et
al,’**1 on SCCA combined with AFP on 120 patients
with HCC, 90 patients with CLD, and 41 healthy
subjects, AFP values in HCC patients and CLD patients
were 23.06 1U/ml and 5.05 1U/ml, respectively, with
statistically significant difference in between, while
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mean levels of SCCA were 0.678 ug/L and 0.376 pg/L,
respectively, which mounted a statistically significant
difference, this agrees with our results. The AUC of
SCCA was 0.705 (95% CI 0.638-0.766), the cut-off
point was established at 0.368 with sensitivity of 84.2%
and specificity of 48.9%. The AUC of AFP was 0.717
(95% CI 0.651-0.777), the cut-off value was established
at 13.7 1U/ml with sensitivity of 45% and specificity
of 86.7%. The difference between AUC of SCCA and
that of AFP was 0.009 with no statistical difference in
between. This may be attributed to larger size of their
sample.

It is worth mentioning that Beale et al,[? found that
SCCA1 was not elevated in patients with HCC arising
on top of nonalcoholic and alcoholic fatty liver disease
which suggests that this HCC marker may be etiology
related and so results are different in Egyptian patients
as most HCC here arise on top of HCV and/or HBV
liver disease. Also, the choice of optimal biomarkers for
HCC surveillance may be determined by the etiology of
underlying liver disease.

Data in our study pointed to absence of correlation
between the SCCA level, size and burden of the tumor,
and severity of CLD, but further studies on larger
number of patients are needed to clarify this finding.

Conclusions

The results of our study suggest that SCCA could
represent a useful tool as a marker for detection of
HCC and for differential diagnosis between HCC
and cirrhosis as we found that the levels of SCCA are
significantly higher in patients with HCC than in CLD
patients and controls.

Recommendations: More studies on a large scale are
needed to assess the diagnostic as well as the prognostic
value of SCCA in patients with HCC with different
etiologies of liver disease. Also, multivariate analytical
studies are needed to evaluate various clinical, laboratory,
and radiological parameters to improve the diagnostic
accuracy for early detection of HCC.
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