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Abstract

Background: Lung cancer is one of the leading cause of death in developing countries. Epidermal growth factor receptor
(EGFR) is a transmembrane protein with cytoplasmic kinase activity that transduces important growth factor signaling
from the extracellular milieu to the cell. Materials and methods: This study includes all cases of primary lung squamous
cell carcinomas presented in the Department of Pathology from Jan 2011 to Dec 2013 in Sri Ramachandra Medical
College. Formalin fixed paraffin embedded tissue stained with H&E were used for routine morphology.
Immunohistochemical staining was done using monoclonal anti EGFR antibody by Streptavidin biotin peroxidase
complex technique. Positive cases were graded as 1+, 2+, 3+ based on staining intensity. Results: A total of 149 cases of
carcinoma lung were retrieved. Of these 26 (20%) were SCC. Eighty eight percent of these were EGFR positive, of
which 70% showed 3+ positivity, 11% showed 2+ positivity, 7% showed 1+ positivity. Conclusion: EGFR expression
appears to be significant in primary squamous cell carcinoma of the lung which aid in treating these patients with
tyrosine kinase inhibitors and may improve the outcome of these patients. We conclude that EGFR marker expression is
mandatory not only in lung adenocarcinomas but also in Primary squamous cell carcinoma of the lung.
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INTRODUCTION patients with metastatic NSCLC cisplatin and

Lung cancer is the number one cause of
cancer deaths in the world, with little improvement in
5-year survival during the past half century. Five-year
survival for male lung cancer patients ranges from 6%
to 14% and for female patients ranges from 7% to
18%. Squamous cell carcinoma (SCC) lung is the
second most common subtype of non-small cell lung
cancer (NSCLC). Annual deaths from lung cancer
surpass the combined total deaths from the next three
leading causes of cancer deaths (colon, breast, and
prostate cancers) combined. Worldwide, the number of
estimated deaths from lung cancer in 2011 was 1 378
400.

Epidermal Growth Factor Receptor (EGFR)
mutation is a Predictive biomarker for EGFR-tyrosine
kinase inhibitor therapy. The survival rate in stage IV
disease is an alarming 10% with a median survival of 8
months.

Normal lung expresses low level EGFR.
Overexpression of EGFR is reported in pre neoplastic
conditions and in many SCC. In the FLEX et al., study

vinorebine with cetiximab had a significantly longer
survival. Patients with both SCC and adenocarcinoma
were included in this trial [1].

Encouraging new treatment options like
Epidermal growth factor receptor - Tyrosine Kinase
inhibitors (EGFR-TKI), are found to be useful in
adenocarcinomas, but their role on SCC was
guestionable. However, recently there are reports
stating that EGFR-TKI were found to be useful in SCC.
Immunohistochemical (IHC) testing of these tumors for
EGFR overexpression may serve as a preliminary
screening procedure. Ongoing studies suggest the
possibility of developing new targeted therapies for
SCC lung. With this background, we proposed to study
the expression of EGFR in SCC lung in our subset of
patients.

MATERIALS AND METHODS

This study includes all non small cell lung
carcinomas presented in the Department of Pathology
from Jan 2011 to Dec 2013. A total of 149 cases of non
small cell carcinomas were identified. Institutional
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Ethics Committee approval was obtained for the study.
Of these 26 cases were SCC. Poorly differentiated
tumors were subjected to p63 and TTF1 immunostain.
p63 positive cases were included in the study. P63 is a
marker 84% sensitive and 85%specific for SCC [2].

Immunostaining of EGFR was done on 26
cases using Mouse Anti-Human EGFR Primary
Antibody-Lyophilized (Novocastra) at a dilution of
1:50. A distinct membrane staining was regarded as
positive staining.

A semi quantitative approach was used, to
score EGFR immunostaining. At least 10 representative
fields with maximum staining under high-power
magnification (x400) were chosen and 1000 cells were
counted for each case. If the number of cells was less
than 1000, then all available cells were counted and the
results were expressed as mean percentage.

Positive cases were graded as 1+, 2+, 3+ based
on staining intensity. Results were analysed.

RESULTS

A total of 149 cases of carcinoma lung were
retrieved. Of these 26 (20%) were SCC. Poorly
differentiated tumors were subjected to p63 and TTF1
immunostain. p63 positive cases were included in the
study. P63 is a marker 84% sensitive and 85% specific
for SCC [2].

Out of 26 cases of SCC 21(80.76%) were
males and 5(19.24) were females (Table-1). 2 cases
(7.6%) were more than 80 years. 11 cases (42.3%) were
between 61 to 80 years of age. 12 cases (46.3%) were
between the age group of 41-60 years and 1 case (3.8%)
was less than 40 years of age (Table-2).

23 SCC cases (88.46%) out of 26 were
positive for EGFR and only 3(11.5%) were negative. Of
the EGFR positive cases, 18 cases (69.29%) showed 3+
positivity, 4 cases (10.8%) showed 2+ positivity and 1
case (6.8%) showed 1+ positivity (Chart 3 & 4).
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EGFR 3+

DISCUSSION

Advent of TKI targeting EGFR and its
activating mutations had played an important role in
management of patients with lung adenocarcinoma. The
efficacy and benefit of EGFR TKIs have been
established in EGFR mutation-positive ADCs, and now
there are far more efficacious third-generation TKIs for
ADCs progressing on first-generation TKIs [5, 6]. The
efficacy of TKIs, however, has not been well studied
in EGFR mutation-positive squamous cell carcinomas
(SCCs) of the lung. Clinical trials of the EGFR-TKI in
patients with squamous cell carcinoma lung had modest

response (10%) which is due to lack of EGFR
sensitizing alterations. However, it has been proved that
monoclonal antibody therapy with cetuximab had
overall significant survival rate in patients with SCC
lung.

Performing EGFR testing in SCC is a matter
of debate, with no uniform consensus, and guidelines
vary for different organizations [7-9]. Various small
series, predominantly from Eastern Asia, have reported
the incidence of EGFR kinase mutations in SCC to be
in the range of 2%-10%, with the caveat that some of
these studies have included adenosquamous carcinomas
as well in their reports [10]. There are studies stating
that the correlation between EGFR Immunostaining and
their provocative response to cetuximab therapy.

Kozu Y et al., have showed that sensitivity and
specificity of IHC to predict response to EGFR TKIs as
63% and 70% respectively. The high percentage of 3+
positivity encourages further studies in this area. The
above study clearly shows that squamous cell
carcinoma lung is a cancer with diverse genomic
causes, many of which are potentially susceptible to
drug inhibition.

Lynne eldridge et al., in their study have
quoted that, though EGFR mutation is uncommon in
squamous cell carcinoma lung, the overall response to
EGFR-TK inhibitor treatment was 17.4% and the
disease control rate was 27.2% [3]. Elizabeth cooney et
al., in their study, the cancer genome atlas network —
Comprehensive genomic characterization of squamous
cell lung cancers. The above study clearly shows that
squamous cell carcinoma lung is a cancer with diverse
genomic causes, many of which are potentially
susceptible to drug inhibition [4]. Additional ongoing
studies by, Gredory J. Riely et al., will delineate the
role of AFITINIB in first line when compared with
first-generation EGFR-TKI as well as in patients with
squamous cell lung carcinoma [5].

CONCLUSION

EGFR expression appears to be significant
(69%) in primary squamous cell carcinoma of the lung
which aid in treating these patients with tyrosine kinase
inhibitors and may improve the outcome of these
patients. We conclude that EGFR marker expression is
mandatory not only in lung adenocarcinomas but also in
Primary squamous cell carcinoma of the lung.
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