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Abstract

Objective: Expression of the oncofoetal glycoprotein, carcinoembryonic antigen (CEA), has been extensively studied,
particularly regarding its potential role as a marker of early cancer and as a prognostic indicator. CEA has been the
hallmark of many neoplasms and has been observed in several malignancies and is also being pursued as a target for anti-
cancer therapy. This study explored the status of this biochemical entity in the oral squamous cell carcinoma (SCC).
Method: The data analyzed in the current study relate to a total of 100 patients. Out of which 25 were in the control
group and 75 were Patients presenting with stage I or Stage II tumors of the oral cavity. This study was conducted in
MSRDC University Hospital in the Department of Oral & Maxillofacial Surgery and its associated satellite centers during
Jan 2012 to June 2016. Only patients diagnosed with primary OSCC, previously untreated, presenting with tumours of
oral cavity were included in the study. All samples were studied immunohistochemically.

Result: The results showed that all samples in control group had negative CEA expression and CEA was expressed at an
elevated level (60 out of 75 samples ie 80%) in majority of grade I and the grade II SCC.

Conclusion: In Conclusion, Expression of CEA in elevated levels were noticed in majority of grade I and grade I OSCC. If
the results from this study can be validated with a larger sample size, a role can be attributed to this tumour marker in

oral neoplasia.
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Introduction

Oral Cancer is a disease of antiquity. Sushruta Samhita,
a Sanskrit treatise of surgery, written in the Indian
context gives a description of oral cancer. Its
aggressiveness to spread locally involving surrounding
structures causes disfigurement, affects function, and
leads to physical and psychological discomfort ultimately
affecting the quality of life. Oral cancer [more than 90%
are oral squamous cell carcinomas (OSCC)] [1] is the third
most common cancer in India [2] with an average 5-year
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survival rate of approximately 60% [1]. This poor survival
rate has not improved in the past 3 decades despite
improvements in therapeutic strategies [3]. This may be
due to most of the OSCC cases are diagnosed at a late
stage and no reliable early diagnostic marker is available.
Detection of OSCC is currently based on expert clinical
examination and histological analysis of suspicious areas,
but it may be undetectable in hidden sites. Therefore,
sensitive and specific biomarkers for OSCC may be helpful
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to screening high-risk patients [4]. Coons, et al. in 1941[5]
first described an immune fluorescence technique for
detecting cellular antigens in tissue sections. This marked
the beginning of immunehistochemistry (IHC) [6]. Initially
begun as a diagnostic tool, immunohistochemistry (IHC)
today has far surpassed its initial expectations. Today, we
are indeed in an era of “translational crossroads for
biomarkers,” and IHC will remain centre stage in the
demonstration of newer monoclonal antibodies [7].
Carcinoembryonic antigen (CEA) is an oncofetal antigen
which was discovered by Gold & Freeman [8,9]. The
antigen was first isolated from human fetal intestine and
adult colon cancer tissue [8,9]. Initially, CEA was thought
to be specific for colon cancer but several studies have
showed its versatility. CEA has been the hallmark of many
neoplasms and its levels were reported to be elevated in
the early stage of head and neck cancers [10]. This antigen
has been extensively studied, particularly regarding its
potential role as a marker of early cancer and as a
prognostic indicator [11]. In this study, we have explored
the expression of this biochemical entityoncofoetal
marker carcino embryonic antigen in early oral squamous
cell carcinoma. This study is in continuation of a previous
pilot study. The pilot study was conducted in Kidwai
memorial institute of oncology, Bangalore. The
observations of the study were published in 2006 by one
of the authors of the current study. The current study in
addition to exploring the status of CEA in OSCC also aims
to validate the observations of the previous pilot study.

Materials and Methods

This study was conducted in MSRDC University
Hospital. 0SCC samples were collected in the Department
of Oral & Maxillofacial Surgery at MSRDC University
Hospital during Jan 2012 to June 2016. Only patients
diagnosed with primary OSCC, previously untreated,
presenting with tumours of oral cavity were included in
the study. Diagnoses were confirmed from hematoxylin
and eosin-stained sections and graded by the same
experienced pathologist at MSRDC University Hospital.
TNM status was based on clinical examination. Normal
tissue obtained from operculectomy, canine exposures
and around partially impacted wisdom tooth were
included in the control group. All test samples were
collected prior to treatment, and the primary treatment
consisted exclusively of surgical resection of the tumor.
Sample size was calculated using Master software (CMC
Vellore, version 1. From the cited study concomitant
analysis of salivary tumor markers, assuming the
sensitivity of CEA for detecting oral cancer from samples
to be 71%, with a relative precision (allowable error) of
10% and desired confidence interval of 95%, the required
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number of sample size was 75 patients. The patients were
informed about the study and their consent was sought
for their participation in the study. Detection systems
used were Ultravision Quanto detection system HRP &
UltraVision DAB plus substrate system. Polyclonal
antibody was used.

Tissue Specimens and Immunohistochemistry

The tissue specimens were fixed in 10% formalin
before embedding in paraffin wax. For immune reactivity
studies with CEA Ultravision Quanto detection system
HRP & UltraVision DAB plus substrate systems were used.
3 microns’ thick sections were mounted on slides coated
with Poly-L-Lysine and placed in an incubator at 60°C for
01 hour. The sections were deparaffinized in 3 changes of
Xylene for 5 minutes each. The sections were then
rehydrated in 3 changes of Alcohol for 5 minutes each.
The slides were then washed under running tap water for
5 minutes. Antigen was retrieved by HIER method in
decloaking chamber using citrate buffer pH 6. Slides were
then cooled in jar containing buffer for 20 mins. The slides
were washed again under running tap water for 5
minutes. The Slides were then incubated in 3% hydrogen
peroxide block for 20 minutes to block endogenous
peroxidase. The slides were washed under running tap
water for 5 minutes. The slides were incubated in Tris
buffer for 5 minutes. Protein block was applied and
incubated for 5 minutes at room temperature to block
nonspecific background staining. Primary antibody was
applied and incubated as per manufacturer's
recommended protocol. Two changes of Tris buffer for 5
minutes each was carried out. Primary antibody enhancer
was applied and incubated for 10 min at room
temperature. Two changes of Tris buffer for 5 minutes
each was carried out. HRP polymer was applied and
incubated for 15 minutes at room temperature. Two
changes of Tris buffer for 5 minutes each was done.
Incubation with DAB plus substrate system for 5 minutes
was done. Slides were washed in distilled water. They
were then counterstained with hematoxyline for few
seconds. Dehydration in 3 changes of alcohol was carried
out. Clear in changes of Xylene and Mounted in D.P.X.
Analyses for the immunoreactivity of the antibodies were
performed under light microscopy.

Scoring of Inmunostaining

To determine the CEA immunostaining score, we used
the design proposed elsewhere, with modifications [12].
In brief, this semi-quantitative score was established as:
each sample was scored twice—(A) for the percentage of
[HC Positive cells. The extent of marker expression was
quantified by evaluating the percentage of the positive
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staining cells in relation to the whole cancer cells in the
core. A score of 0 = 0%, 1= <30%, 2=30-60%, 3= >60%.
The Image ] software was used to count the cells and (B)
for the intensity of the immunostaining. The intensity of
marker expression was quantified using the following
scores: 0 = negative, 1 =weakly positive, 2 = moderately
positive, 3 = strongly positive. Addition of both scores
allowed the final Score ranging from 0-6. We further
categorised the score as 0 = Negative, 1-2 = Mild positive,
3-4 = Moderately Positive, 5-6 =Strongly Positive. A
double-blind analysis was performed by two independent
observers (Tables 1 & 2).

Measure of Agreement

No. of No. of % of

samples | samples | samples (95% CI Ka(lllg) 4 p-value
Inspected | matched | Matched
78.44 -
0, *
75 66 88.00% 9436 0.9361|<0.001

*denotes that the agreement was statistically significant
Table 1: Assessment agreement between the two
examiners.

Rater Kappa SE of Kappa P-Value
0.9348 0.0428 <0.001*
B 0.9349 0.0428 <0.001*

*denotes that the agreement was statistically significant
Table 2: Assessment agreement for the number of trails
within each examiner.

Statistical Test

Chi Squared test, Multivariate analysis and Kappa
analysis were used. R analysis software package was used
to carry out the statistical tests.

Results

Patient Data

The data analyzed in the current study relate to a total
of 100 patients. Out of which 25 including 8 males & 17
females were in the control group and 75 including 31
males & 44 females were Patients presenting with stage I
or Stage II tumors of the oral cavity. The age of the
patients ranged from 14 to 60 years (Mean being 29 yrs)
in the control group and 29 to 80 years in the test group.
The mean age of the group was found to be 56yrs. 39
Patients in the study group were <56yrs and 36 Patients
were 256yrs of age. 43 (57%) of cases enrolled in the
study were diagnosed as SCC, grade I; 24 (32%) as SCC,
Grade II and 8(11%) as SCC, Grade III. All the tumors in
the study were of clinical Stage I and stage II. 29(39%)
were stage | and 46(61%) were stage II. There was
significant association noticed between CEA expression
and the two study groups. In the test group the expression
of CEA was as follows: 9 (12%) were negative, 13
(17.33%) were mild positive, 34 (45.33%) were
moderately positive, 19 (25.33) were strongly positive. All
the samples in the control group showed negative
expression of CEA. The association between the grading of
the tumor and the expression of the CEA was found to be
not significant statistically. However, out of 43 samples
that were graded as grade [, 32 (74%) samples showed
moderate to strong positive. The association between
stage group and CEA expression was found to be
statistically significant (P<0.05). Those with moderate
and severe CEA expression were found to be more in
Stage 2. 63 (84%) were found to be users of tobacco.
12(16%) have never used any form of tobacco or alcohol.
The association between CEA expression and tobacco use
(both groups included) was found to be statistically
significant (P<0.001). Higher number of samples who had
negative CEA expression was found to be non-users of
tobacco while those with a positive CEA expression were
found to be users of tobacco (Table 3,4).

Tobacco Use=Yes Tobacco Use=No
CEA Expression X2 P-Value
n % n %
Negative 15 21% 19 66%
Mild 22 31% 4 14%
Moderate 26 37% 5 17% 18.167 <0.001*
Severe 8 11% 3%
Total 71 100% 29 100%

*denotes significant association

Table 3: Association between CEA expression and tobacco use (both groups together).
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CEA
Negative Mild Moderate Strong p-value
N % N % N % N %
1 6 14.00% 5 11.60% 21 48.80% 11 25.60%
HP 2 1 4.20% 7 29.20% 9 37.50% 7 29.20% | 0.371
3 2 25.00% 1 12.50% 4 50.00% 1 12.50%
Stage 1 7 24.10% 8 27.60% 11 37.90% 3 10.30% 0.004*
2 2 4.30% 5 10.90% 23 50.00% 16 34.80%
Tobacco No 2 16.70% 3 25.00% 4 33.30% 3 25.00% 0.753
Yes 7 11.10% 10 15.90% 30 47.60% 16 25.40%

* denotes statistical significance
Table 4: correlation of CEA with the histopathological grading, Tumor staging and usage of tobacco.

Immunohistochemistry

In our study, we noticed that the immunoreactivity was
always confined to the tumour cells, but there was
occasional vascular staining (Table 5). Staining was in the
cytoplasm of tumour cells and restricted to the

cytoplasmic membrane of tumor cells. The CEA did not
stain inflammatory cells. No immunoreactivity was
detected in negative test & control samples. In our study,
we obtained a sensitivity of 88% and an accuracy of 91%
(Figures 1 & 2).

CEA - Dependant variable
Standardized Coefficients 95.0% Confidence Interval
p-value

Beta Lower Upper

Age -.091 435 -.045 .020
Sex 243 .036 .055 1.579

HP -.061 .605 -716 420
Stage 402 <0.001* .642 2.096
Tobacco 11 .345 -.549 1.549

* denotes statistical significance
Table 5: Multivariate analysis.

Figure 1a

Figure 1b
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Figure 1c

Figure 1(ab,c): Carcinomatous
positivereaction to CEA

mucosa showing

Figure 2a

Figure 2c

Figure 2(a,b,c): Normal mucosa showing negative reaction
to CEA.

Figure 2b
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Discussion

In the current study the expression of oncofoetal
marker CEA in OSCC has been examined. The study shows
that in the oral oncogenic process induced by the insult
due to tobacco habits, CEA is expressed at an elevated
level (60 out of 75 samples i.e.,, 80%) in majority of grade
I and the grade II SCC. Honarmand MH, et al. [13] found
that salivary CEA was elevated in OSCC samples when
compared to the controls suggesting the application of
CEA in early detection of patients. Barak V, et al. [14]
stated in their study that CEA severs as a useful tumor
marker in head & neck cancer patients. Chuanshu Yuan, et
al. [15] concluded that CEA had diagnostic values for
patients with Oral/OroPharyngeal Squamous
(OSCC/0OPSCC) Cell Carcinoma. Kuo WR, et al. [16] found
that 28% of head and neck cancers tested positive for CEA
[16]. Kass ES, et al. [17] reported a high percentage of
head and neck cancers to be positive for CEA in their
study [17]. Yanagawa T [18] in his study found 40% of the
oral tumours were positive for CEA in comparison to 78%
of the tumours of maxillary origin [18]. Kulpa ], et al. [19]
in their study found that CEA, SCC-Ag, CYFRA 21-1, and
NSE were increased above the cutoffs in squamous cell
lung cancer patients [19]. Yuan C [15] also found that CEA
had high sensitivity and specificity in OSCC/OPSCC. Inal E
[20] in his study found sensitivity rates as follows: 10.7%
for ferritin, 21.4% for CEA, 42.9% for SCC antigen. The
specificity was 100% for all the markers [20]. In our
study, we obtained a sensitivity of 88%, specificity of
100% and accuracy of 91%. Saghravanian N, et al. [21] in
their study found that immunohistochemistry can be
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helpful for differential diagnosis of Adenoid cystic
carcinoma (AdCC) and polymorphous low-grade
adenocarcinoma (PLGA), particularly that for CEA. He H,
et al. [22] in their study Concluded saying the
measurement of CEAand CA-50 levels in saliva were
more sensitive than in serum. This may be more useful as
prognostic indicators in early diagnosis of oral and
salivary malignant tumors. Pai, et al. [10] in their study
found that CEA was expressed at an elevated level in
grade [ and most the grade II SCC. In the present study,
the association between the grading of the tumor and the
expression of the CEA was found to be not significant
statistically. However, out of 43 samples that were graded
as grade |, 32 (74%) samples showed moderate - strong
positive.

Experimental studies with CEA-expressing cells from
head and neck cancers have demonstrated that induction
of CEA-mediated cytotoxic T lymphocytic response may
be feasible in these cancer cells to inhibit their growth
[10]. Additional studies with larger sample size and in
conjunction with other tumour-specific markers should
provide insights into the possible utility of CEA in Oral
Squamous cell carcinoma which causes high morbidity
and mortality. However, the current study has a few
drawbacks. Firstly, we have looked for the expression of
tissue CEA in OSCC. Comparing the values of tissue CEA
with serum or/and salivary CEA would probably add
more value to this study. Secondly, comparing the
expression of two or more tumor markers may have
provided valuable insight. As this was a self-funded study,
financial constraints could be attributed to the
drawbacks.

Conclusion

In the current study the expression of CEA in cell blocks
was measured by immunohistochemistry and we found
that all samples in control group had negative CEA
expression while 66 (88%) samples in test group had
different levels of CEA expression for early stages of oral
cancer. The association between the grading of the tumor
and the expression of the CEA was found to be not
significant statistically. However, CEA was expressed at an
elevated level in majority of grade I and the grade II SCC
(60 out of 75 samples ie 80%). Out of 43 samples that
were graded as grade I, 32 (74%) samples showed
moderate - strong positive.
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