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Introduction Oral cavity squamous cell carcinomas (OCSCCs) are one of the most
common malignancies encountered. They have diverse clinicopathologic profiles.
Epidermal growth factor receptor (EGFR) is an important marker of OCSCC for diagno-
sis, prognosis, and therapy.

Objective The study aimed to evaluate the distribution of clinicopathological param-
eters in cases of squamous cell carcinoma (SCC) of the oral cavity and adjacent sites
and their EGFR expression. An attempt was made to correlate EGFR scores with differ-
ent parameters.

Materials and Methods An observational retrospective study was undertaken for
1 year. Patients with histologically proven SCC of the oral cavity and adjacent sites
were included. Clinicopathologic and immunohistochemical features of each case
were analyzed.

Results A total of 59 cases of SCC were included of which 41 (69%) were males. The
mean age of the patients was 56.4 + 10.3 years. The most common location of the
tumors was oral cavity (31, 53%) followed by larynx (10, 16%). Most cases were mod-
erately differentiated tumors (31, 53%). Immunohistochemical analysis showed low
EGFR score in 7 (11.9%) cases, intermediate in 6 (10.1%), and high in 46 (78%) cases.
Association between gender of patients and EGFR score was statistically significant
(p = 0.000159). Most lesions of the oral cavity (31 cases, 53%) had a high EGFR score
(23 cases, 74.2%). A statistically significant correlation was found between tumor
grade and EGFR score (p = 0.03338).

Conclusion This study from eastern region of India reveals unique characteristics of
EGFR expression in SCC of the oral cavity and adjacent sites.
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Introduction

Squamous cell carcinoma (SCC) of the oral cavity and
adjacent sites constitute head-neck SCC (HNSCC). These
tumors are aggressive malignancies and account for
approximately 600,000 new cases annually. It is the sixth
most common carcinoma in the world.! The age-adjusted
rates of HNSCC are highest in countries such as India, France,
and Brazil. Worldwide, the age-adjusted rate of HNSCC is
found to be the highest among Indian females.* HNSCC
accounts for 30 to 40% of all the cancers in India.*

The clinicopathological profile of HNSCC varies from one
part of the world to another, due to variation in the predomi-
nant etiological factors in different geographic locations. The
site of HNSCC is influenced by the risk factors responsible.
Oral cavity is the most common site affected in the Indian
subcontinent. The major predisposing factors include tobacco
smoking, alcohol intake, and ultraviolet radiation exposure
(particularly in carcinoma of lip). Infectious agents, such as
human papilloma virus and Candida species have also been
implicated along with some genetic factors and nutritional
deficiencies.®

The border of the tongue is the most common site affected
in American and European countries.5” In Southeast Asia, the
most common site is reported to be buccal mucosa.? Studies
in Hungary have reported floor of mouth, lips, and tongue to
be the commonly affected sites.® These variations are inter-
esting, as they corroborate the role of different etiologic fac-
tors prevalent in a particular area.

Most oral cavity SCCs (OCSCCs) are reported as
well-differentiated (WD) or moderately differentiated (MD)
tumors. The site of the tumor has a significant relation with
the histological grade of the lesion. Tumors of the buccal
mucosa and lips are mostly of lower grade (WD) whereas
those of the tongue and gingiva are of a higher grade poorly
differentiated (PD).

Epidermal growth factor receptor (EGFR) gene is located on
chromosome 7p14-12. The protein has a molecular weight of
170 kDa. EGFR is expressed by all adult tissues, except hema-
topoietic elements. It plays an important role in tumorigene-
sis in many organs including prostate, bladder, ovary, breast,
bladder, pancreas, and brain. EGFR is also implicated in
OCSCC." In the recent years, EGFR has emerged as one of the
most promising markers for OCSCC not only for diagnosis but
also for therapy and prognostication.! Monoclonal anti-EGFR
antibodies are commonly used for the treatment of HNSCC.
One of the most common drugs that belong to this group is
cetuximab which binds with EGFR and inhibits activation of
the downstream signaling pathways.!

The present article depicts an exploratory study which
was undertaken to evaluate the distribution of various clin-
icopathological parameters in SCC cases of the oral cavity
and adjacent sites and their EGFR expression. The study also
attempted to find out if there is a correlation between EGFR
score with grade of the tumor. Since data in this regard are
scarce from the eastern region of India, this study hopes to
contribute to literature at a time when targeted therapy is
one of the well-established goals of molecular pathology.
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Materials and Methods

The duration of the present retrospective observational study
was from January 2019 to December 2019. All patients who
presented with histologically proven SCC of the oral cavity
and adjacent sites were included in the study. Patients with
other variants of malignancy, metastatic carcinoma, recur-
rence, and lesions diagnosed by cytological means were
excluded from the study.

For each case, the following data were collected: age,
sex, duration, presence of any risk factors, clinical presen-
tation, location, and size of the lesion. The clinical pre-
sentation of lesions was grouped into three categories:
ulcers (both plain ulcers and exophytic ulcerated lesions),
leukoerythroplakias, and lesions having both ulcerated
and leukoerythroplakic regions.> Location of tumor in the
oral cavity was classified into the following sites: buccal
mucosa, borders of tongue, alveolar mucosa and gingiva,
floor of mouth, soft palate, upper and lower lips, and ton-
sils. Histopathological slides were examined, and each case
was classified as WD, MD, or PD tumors, in accordance
with the WHO criteria.'>

Immunohistochemical staining for EGFR was done in
each case. Scoring was done after taking into account the
intensity of staining and the percentage of positive cells.
The intensity of staining was graded as 1, 2, or 3 for weak,
moderate, or strong intensity, respectively. The percent-
age of positive cells was graded as follows: <1%: 0; 1 to
20%: 1; 20 to 50%:2; 50 to 80%: 3; and >80%; 4. Each slide
was scored by two observers independently and the scores
were combined to render the final score of EGFR expres-
sion, that is, scores 0 to 2 were designated as low expres-
sion, 3 to 4 as intermediate expression, and 5 to 7 as high
expression.'?
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Fig. 1 (A) Well-differentiated squamous cell carcinoma of the oral
cavity (H&E, x100); (B) high epidermal growth factor receptor score
in a case of well-differentiated squamous cell carcinoma of oral cavity
(H&E, x100). H&E, hematoxylin and eosin.

Fig. 2 (A) Poorly differentiated squamous cell carcinoma of the
lip (H&E, x100); (B) low epidermal growth factor receptor score in
a case of poorly differentiated squamous cell carcinoma of the lip
(H&E, x100). H&E, hematoxylin and eosin.
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Statistical Analysis
Standard statistical methods including Student’s t-test were
utilized to analyze the data collected.

Ethics

Approval for the study was obtained from the Institutional
Ethical Committee (IEC), Employees State Insurance
Postgraduate Institute of Medical Sciences and Research
(ESI-PGIMSR), Maniktala (no. ESI- PGIMSR/MKT/
IEC/02/2019, dated January 11, 2019). Due to the retrospec-
tive nature of the study, waiver of informed patient consent
was obtained from the Ethics Committee. The procedures
followed were in accordance with the ethical standards
of the IEC and with the Helsinki Declaration of 1964, as
revised in 2013.

Results

In the present study, a total of 59 cases of SCC of the oral cav-
ity and adjacent sites were included. The age of the patients
ranged from 21 to 79 years with a mean of 56.4 + 10.3 years.
Maximum number of patients (30, 50.8%) belonged to the
age group of 41 to 60 years.

Out of the 59 patients, 41 (69%) were males and the rest
(18, 31%) were females. The ratio of male-to-female patients
was 2.3:1. In 23 cases (38.9%), history of oral tobacco or
betel nut chewing was noted. History of smoking was pres-
ent in 34 cases (57.6%) and that of alcohol consumption in
24 patients (40.7%).

The most common location of the tumors was found to
be the oral cavity (31, 53%) followed by larynx (10, 16%).
Most of the cases on histopathological examination were
MD tumors (31, 53%). PD tumors constituted only 10% (6)
of cases.

Immunohistochemical analysis revealed low EGFR score
in 7 (11.9%) cases, intermediate in 6 (10.1%) cases, and high
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in 46 (78%) cases. Analysis was done to find out if there is
any correlation between EGFR score and age and gender of
patients, risk factors, location of tumor, and tumor grade.
In the age group between 61 and 80 years (22 cases), only 1
(5%) case showed low EGFR score, whereas 17 patients (77%)
showed high score. Among males (41, 69%), 38 cases (93%)
showed high EGFR score.

High EGFR score was found in 23 out of 31 cases (74.2%)
located in the oral cavity. In larynx, 6 out of 10 cases (60%)
showed high EGFR score. Most WD tumors (19 out of 22,
86.4%) showed high EGFR score. Low score was observed
among five (16%) MD cases and one (16.7%) PD tumor.

Statistically significant correlation (p = 0.002) was found
between gender of patients and EGFR score. The correlation
between grade of tumor and EGFR score was also found to be
statistically significant (p = 0.03338). However, there was no
significant association between age, location of tumor, and
EGFR score (=~Tables 1-4). Further, the correlation between
risk factors (smoking, oral tobacco/betel nut chewing, and
alcohol consumption) and EGFR expression was not statisti-
cally significant. A comparison between the findings of the
present study and previous works which evaluated EGFR
score in cases of HNSCC is shown in =Table 5.

Discussion

OCSCC is the most common malignancy of the head-neck
region. There is wide variation in the site predilection of
the tumors according to the geographic distribution of the
patients. This has been attributed to the different etiologic
factors prevalent in different regions. In Southeast Asia, the
common habit of chewing tobacco and betel nut is responsi-
ble for buccal mucosa being the most common site affected
in that region.>

Males are more commonly affected by OCSCC than
females. This has been reported in various studies conducted

Table 1 Correlation between age groups and epidermal growth factor receptor score

Age groups (y) Number of cases (n = 59) n (%) EGFR score n (%)
Low (0-2) Intermediate (3-4) High (5-7)
21-40 7(11.9) 2(29) 1(14) 4(57)
41-60 30(50.8) 4(13.3) 2(6.67) 24 (80)
61-80 22(37.3) 4(18) 17 (77)
Abbreviation: EGFR, epidermal growth factor receptor.
Note: Chi-square statistic is 4.5458. The p = 0.337147. The result is not significant at p < 0.05.
Table 2 Correlation between gender distribution and epidermal growth factor receptor score
Gender Number of cases (n = 59) n (%) EGFR score n (%)
Low (0-2) Intermediate (3-4) High (5-7)
Male 41 (69) 102) 2(5) 38(93)
Female 18 (31) 6 (34) 4(22) 8 (44)

Abbreviation: EGFR, epidermal growth factor receptor.

Note: Chi-square statistic is 17.496. The p = 0.000159. The result is significant at p < 0.05.
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in different parts of the world.™ The present study recorded a
ratio of male-to-female patients of 2.3:1.

OCSCC usually affects adults, probably reflecting the
requirement of exposure of patient to the carcinogen for a
prolonged period. The incidence of OCSCC in patients below
40 years of age is between 0.4 and 6%.>'° In the present study,
most of the patients (47%) belonged to the age group of 61 to
80 years.
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The prognosis of OCSCC has remained bleak for the last
few decades despite the advent of combined regimens con-
sisting of surgery, chemotherapy, and radiotherapy. It has
been reported that complete recovery could only be achieved
in <50% of the patients. Researchers have therefore stressed
on the need of molecular targets for OCSCC cases. The most
promising target that has emerged over the years is EGFR.

Table 3 Correlation between location of tumor and epidermal growth factor receptor score

Location EGFR score n (%)

Low (0-2) Intermediate (3-4) High (5-7)
Oral cavity (31, 53%) 5(16.1) 3(9.7) 23(74.2)
Lip (8, 14%) 1(12.5) 1(12.5) 6 (75)
Pharynx (4, 7%) 1(25) 1(25) 2 (50)
Pyriform sinus (6, 10%) 1(16.7) 1(16.7) 4 (66.6)
Larynx (10, 16%) 2(20) 2(20) 6 (60)

Abbreviation: EGFR, epidermal growth factor receptor.

Note: Chi-square statistic is 1.8886. The p = 0.984239. The result is not significant at p < 0.05.

Table 4 Correlation between tumor grade and epidermal growth factor receptor score

Tumor grade Number of cases (n = 59) n (%) EGFR score n (%)
Low (0-2) Intermediate (3-4) and high (5-7)
Well differentiated 22 (37) 2(9) 20 (91)
Moderately and poorly 37 (63) 6(16) 31(84)
differentiated

Abbreviation: EGFR, epidermal growth factor receptor.
Note: The t = 3.67374. The p = 0.03338. The result is significant at p < 0.05.

Table 5 Comparison of current and previous studies that evaluated epidermal growth factor receptor score in cases of head-

neck squamous cell carcinoma

Study (year) Number of | EGFR expression n (%) Parameters which Parameters which did not
cases showed statistically | show statistically significant
significant correlation with EGFR score
correlation with
EGFR score
Low and High
intermediate
Hiraishi et al 52 19 (36.5) 33(63.5) Tumor invasion * Age
(2006)™ * Gender
* Grade of tumor
* Stage of tumor
Zafaretal (2017)" | 52 16 (30.8) 36 (69.2) Age * Gender
* Grade of tumor
Hashmi et al 115 108 (93.9) 7 (6.1) Tumor stage * Age
(2018)" * Gender
* Risk factors
* Site of tumor
* Grade of tumor
Verma et al 48 36 (75) 12 (25) Tumor grade * Tumor stage
(2018)! * Lymph node metastasis
Present study 59 13 (22) 46 (78) Gender * Age
(2020) Tumor grade * Risk factors
* Site of tumor

Abbreviation: EGFR, eidermal growth factor receptor.
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The EGFR antagonists that have been studied include cetux-
imab and nimotuzumab.'®

The rationale for using the anti-EGFR antibodies is based
on the high levels of EGFR expression by HNSCC tumor cells.
However, it has also been found that constitutive EGFR acti-
vation may not always be accompanied by enhanced EGFR
expression. Nevertheless, elevated EGFR score on immuno-
histochemical analysis holds promise of the efficacy of these
targeted therapeutic agents.!!

In the present study, statistically significant association
was found between gender of patients and EGFR score.
Further, the correlation between grade of tumors and EGFR
score was found to be statistically significant. However, the
correlation of age of patients, risk factors, and location of
tumors with EGFR score was not statistically significant. Zafar
et al found significant association between age of patients
and EGFR score, whereas the correlation between gender of
patients, grade of tumor, and EGFR expression was statisti-
cally insignificant in their study. On the other hand, Hashmi
et al found significant association of EGFR score with tumor
stage and disease-free survival. They did not find any statis-
tically significant correlation between age, risk factors, loca-
tion of tumor, and EGFR score.” This corroborates with the
findings of the present study. Of note, Verma et al reported a
significant association between EGFR score and tumor grade,
but not with stage of tumor.!

Many studies conducted in the past have reported a high
level of expression of EGFR in SCC cases of the oral cavity and
adjacent sites. Sarkis et al reported positive EGFR staining
in 87.5% of their cases.'® Hiraishi et al found 92.3% of cases
to be positive for EGFR.' Laimer et al reported high EGFR
expression in 73.42% of cases.?’ In the present study, 78% of
cases showed high EGFR score. Further, out of the 31 cases
in oral cavity, 23 (74.2%) showed high EGFR expression.
Comparable results have been showed by Hashmi et al who
reported high EGFR score in 68.7% of cases located in the oral
cavity.!”

Verma et al reported 62% of both grade-I and -II tumors
to have intermediate EGFR score.! Most grade-I (86%) and
-Il (64.5%) cases in the present study, however, showed
high scores of EGFR. In most instances, studies show that
EGFR expression is higher in low-grade tumors (WD) than
high-grade ones (PD)." The exception to this lies in cases of
larynx and nasopharynx. It has been reported that higher
EGFR scores are associated with PD laryngeal SCC cases.
These patients have poor prognosis with low relapse-free
survival and also poor overall survival.?! The present study
conforms to these observations. Six of 10 (60%) laryngeal
tumors were PD. All these tumors were found to have high
EGFR score (5-7).

Conclusion

The present work is a study from the eastern region of
India evaluating the EGFR expression in SCC of the oral cav-
ity and adjacent sites. A statistically significant association
has been found between gender of patients and EGFR score
(p = 0.000159). The association between grade of tumor
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and EGFR score was also found to be statistically significant
(p = 0.03338). Further studies from this part of the country
are essential to understand the emerging characteristics
of various SCCs of oral cavity and adjacent sites, especially
with regard to EGFR expression. The importance of the pres-
ent study cannot be overemphasized in this era of targeted
therapy.

Funding
Nil.

Conflicts of Interest
None declared.

References

1 Verma ], Dhingra V, Srivastava S, Misra V, Varma K, Singh S.
Evaluation of epidermal growth factor receptor expression by
a new scoring system in head-and-neck squamous cell carci-
noma and its association with various pathological prognostic
factors. ] Oral Maxillofac Pathol 2018;22(1):11-17
2 Sankaranarayanan R, Masuyer E, Swaminathan R, Ferlay ],
Whelan S. Head and neck cancer: a global perspective on
epidemiology and prognosis. Anticancer Res 1998;18(6B):
4779-4786
3 Parkin DM, Whelan SL, Ferlay ], Teppo L, Thomas DB, eds. Cancer
Incidence in Five Continents. IARC Scientific Publications No.
155. Lyon, France: IARC; 2002
4 Ghosh A, Ghosh S, Maiti GP, et al. SH3GL2 and CDKN2A/2B loci
are independently altered in early dysplastic lesions of head
and neck: correlation with HPV infection and tobacco habit.
J Pathol 2009;217(3):408-419
5 Pires FR, Ramos AB, Oliveira ]B, Tavares AS, Luz PS, Santos TC.
Oral squamous cell carcinoma: clinicopathological features
from 346 cases from a single oral pathology service during
an 8-year period. ] Appl Oral Sci 2013;21(5):460-467
6 Larsen SR, Johansen J, Serensen JA, Krogdahl A. The prognostic
significance of histological features in oral squamous cell car-
cinoma. ] Oral Pathol Med 2009;38(8):657-662
7 Marocchio LS, Lima J, Sperandio FF, Corréa L, de Sousa SO. Oral
squamous cell carcinoma: an analysis of 1,564 cases showing
advances in early detection. J Oral Sci 2010;52(2):267-273
8 Johnson NW, Jayasekara P, Amarasinghe AA. Squamous cell
carcinoma and precursor lesions of the oral cavity: epidemi-
ology and aetiology. Periodontol 2000 2011;57(1):19-37
9 Nemes JA, Redl P, Boda R, Kiss C, Marton IJ. Oral can-
cer report from Northeastern Hungary. Pathol Oncol
Res 2008;14(1):85-92
10 Schartinger VH, Schmutzhard J, Wurm M, et al. The expression
of EGFR, HER2 and EpCam in head and neck squamous cell car-
cinomas. MEMO 2009;2:45-50
11 Segrelles C, Contreras D, Elena N, et al. Bosutinib inhibits EGFR
activation in head and neck cancer. Int ] Mol Sci 2018;19;-1824
12 Barnes L, Eveson JW, Reichart P, Sidransky D, World Health
Organization Classification of Tumors - Pathology & Genetics
- Head and Neck Tumors. Lyon, France: IARC Press; 2005
13 Maiti GP, Mondal P, Mukherjee N, et al. Overexpression of
EGFR in head and neck squamous cell carcinoma is associ-
ated with inactivation of SH3GL2 and CDC25A genes. PLoS
One 2013;8(5):e63440
14 Zafar M, Hashmi SN, Faisal M], Ahmed R, Ali SS.
Immunohistochemical expression of epidermal growth fac-
tor receptor in head and neck squamous cell carcinoma. J Coll
Physicians Surg Pak 2017;27(4):209-212

© 2021. Indian Society of Medical and Paediatric Oncology.

259



260 Occurrence of EGFR Expression in Squamous Cell Carcinoma Dasgupta et al.

15

16

17

18

Indian Journal of Medical and Paediatric Oncology Vol. 42 No. 3/2021

Llewellyn CD, Johnson NW, Warnakulasuriya KA. Risk fac-
tors for squamous cell carcinoma of the oral cavity in
young people-a comprehensive literature review. Oral
Oncol 2001;37(5):401-418

Kozakiewicz P, Grzybowska-Szatkowska L. Application of
molecular targeted therapies in the treatment of head and neck
squamous cell carcinoma. Oncol Lett 2018;15(5):7497-7505
Hashmi AA, Hussain ZF, Aijaz S, et al. Immunohistochemical
expression of epidermal growth factor receptor (EGFR) in
South Asian head and neck squamous cell carcinoma: associa-
tion with various risk factors and clinico-pathologic and prog-
nostic parameters. World ] Surg Oncol 2018;16(1):118

Sarkis SA, Abdullah BH, Abdul Majeed BA, Talabani NG.
Immunohistochemical expression of epidermal growth factor

19

20

21

receptor (EGFR) in oral squamous cell carcinoma in relation to
proliferation, apoptosis, angiogenesis and lymphangiogenesis.
Head Neck Oncol 2010;2:13

Hiraishi Y, Wada T, Nakatani K, Negoro K, Fujita S.
Immunohistochemical expression of EGFR and p-EGFR in oral
squamous cell carcinomas. Pathol Oncol Res 2006;12(2):87-91
Laimer K, Spizzo G, Gastl G, et al. High EGFR expression pre-
dicts poor prognosis in patients with squamous cell carcinoma
of the oral cavity and oropharynx: a TMA-based immunohis-
tochemical analysis. Oral Oncol 2007;43(2):193-198
Almadori G, Cadoni G, Galli J, et al. Epidermal growth fac-
tor receptor expression in primary laryngeal cancer: an
independent prognostic factor of neck node relapse. Int
J Cancer 1999;84(2):188-191

© 2021. Indian Society of Medical and Paediatric Oncology.



