
INTRODUCTION
The head and neck cancer (HNC) is one of the most
prevalent cancers worldwide. It accounts for 3% of all
cancers in the United States.1 HNC comprises
carcinomas of the upper aerodigestive tract, the sites of
involvement being lip, oral cavity, nasopharynx and
larynx.2 The most common histologic type is head and
squamous cell carcinoma (HNSCC). The primary risk
factors associated with HNC include tobacco use and
alcohol consumption. Other risk factors inculde human
papilloma virus (HPV) infection for oropharyngeal
cancer.3

The epidermal growth factor receptor (EGFR) is a
transmembrane receptor protein which belongs to the
ErbB receptor family. It is a 17-kDa glycoprotein,
encoded by a gene located on chromosome 7p12.4 The
expression of EGFR appears to be an independent
prognostic factor of overall survival.5 The overexpression
or mutation of EGFR in HNSCC is associated with poor
prognosis and decreased survival.6 The quantitative
evaluation of EGFR can be carried out by immuno-

histochemistry (IHC) and has emerged as a convenient
and promising marker for clinical outcome correlation.7

Literature shows variable results in the incidence of
immunohistochemical expression of EGFR. In a study
carried out in Sudan, EGFR was expressed in 84% of
the HNC.7 In a study conducted in Iraq EGFR was
expressed in 87.5% of HNC,8 while its expression was
90% of HNC in the study carried out in North Carolina.9

Determination of EGFR expression by immuno-
histochemistry in HNC in our population is necessary
because there is variability in frequency of expression in
various regions. As anti-EGFR therapy is currently
available, the results of this study are likely to prove
beneficial for the clinicians/oncologists to select the right
patients for molecular targeted therapy against EGFR.

The objective of this study was to determine the frequency
of expression of EGFR by immuno-histochemistry in
head and neck squamous cell carcinoma (HNSCC).

METHODOLOGY
This cross-sectional study was carried out at the Armed
Forces Institute of Pathology, Rawalpindi, from
September 2015 to March 2016, after taking approval
from the Ethical Review Committee. Fifty-two cases of
head and neck squamous cell carcinoma were selected
by consecutive, non-probability sampling. Patient data
including age, gender, tumour grade and site of tumour
were noted. Immunohistochemistry (IHC) analyses of
human epidermal growth factor receptor (EGFR) were
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performed on formalin-fixed, paraffin embedded on head
and neck squamous cell carcinoma tissue. Tissue blocks
were sectioned at 3µm thickness and deparaffinized in
xylene and rehydrated with decreasing concentration of
ethanol. Heat induced epitope retrievalinTris/EDTA
buffer at pH 9.0 buffer was used for ready to use primary
antibodies EGFR (clone by Biodiagnostic). EGFR
staining was defined in a cytoplasmic or membranous
pattern as 0- = negative (no staining), 1+ = weak staining
(light brown color), 2+ = moderate staining (dark brown
color), and 3+ = strong staining (very dark brown color).
Score 0 or 1+ was taken as negative and 2+ or 3+ was
taken as positive.9

The data was analyzed by using computer software
program SPSS version 19. Frequencies and percentages
were recorded for categorical variables while mean and
standard deviations were calculated for the quantitative
variables. A statistical analysis among age, gender,
tumour grade and EGFR expression was done using
chi-square test. P-value <0.05 was considered as
significant.

RESULTS
A total of 52 cases of head and neck squamous cell
carcinoma were included from September 2015 to
March 2016. The age of patients ranged from 21 to 80
years with a mean age of 58.58 ±12.63 years (Figure 1).
Most of the patients belonged to 5th and 6th (46.2%,
n=24) decade of life.

There were 37 (71.2%) males and 15 (28.8%) females
with a male to female ratio of 2.5:1. The most common
location of the tumour was the oral cavity (26.9%, n=14),
followed by the glottis (21.2%, n=11), tongue (17%,
n=09), alveolus and transglottis (7.7%, n=04)
supraglottis, hypopharynx and tonsils (5.8%, n=03) and
paranasal sinus (1.9%, n=01). Thirty-three patients
(63.5%) were included in well differentiated grade, 16
(30.8%) in moderately differentiated grade and only 3
patients (5.8%) fallen into poorly differentiated grade.

Thirty-six cases of HNSCC (69.2%) showed strong
intensity for EGFR, 9 cases (17.3%) moderate intensity,
5 cases (9.6%) mild intensity, while 2 cases (3.8%)

showed no staining. Therefore, 45 cases (86.53%) were
considered positive for EGFR expression and 7 cases
(13.46%) were negative for EGFR expression (Figure 1).

Non-significant statistical association was seen between
tumour grade and EGFR expression with p-value of
0.162 (Table I).

DISCUSSION
HNSCC is the most common malignancy in the head
and neck region having geographical variation in the
incidence and anatomic distribution of HNSCC
worldwide.10 Mitogenic signaling pathways of EGFR and
its ligand, transforming growth factor-alpha (TGF-alpha),
are upregulated in HNSCC.11 EGFR expression
increases progressively with increasing degree of
dysplasia and is markedly elevated in fully transformed
HNSCCs.12 It is relatively less studied within the Asian
populations, particularly Pakistani population. Moreover,
there is no local study available for the frequency
expression of EGFR.

In this study, males represented two-thirds of the
affected patients (71.2%, n=37) with male to female ratio
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Figure 1: Expression of EGFR.

Table I: Stratification of EGFR expression according to age groups, gender and tumour grade.

Clinicopathological variable  Cases Percentage EGFR Expression p-value

(n) (%) No Mild Moderate Strong

Age groups (years) (n=52)

21-40 5 10% 1 - - 4 0.02

41-60 24 46% - 4 1 19

61-80 23 44% 1 1 8 13

Gender (n=52)

Male 37 71% - 3 8 26 0.08

Female 15 29% 2 2 1 10

Tumour grade (n=52)

Well differentiated 33 63.5% 1 - - 24 0.162

Moderately differentiated 16 30.7% - 2 4 10

Poorly differentiated 3 5.7% 1 - - 2



of 2.5:1. This is in concordance with study conducted by
Parkin et al. in France,13 in which male to female ratio
was 2:1 and Larizadeh et al. in Iran where the ratio was
1.47:1.14

The mean patient age in this study was 58.58 ±12.63
years. This is in agreement with Naz et al. in Pakistan
where mean age was 56 years (n=68),15 and Novin et al.
in Iran where mean age was 58 years.16 This mean age
was 10 years younger when compared to Slootweg
et al.; the mean age of their patients being 64 years.17

Mean age of the male patients in this study was
58 ±12.39 years (n=37) while that of female patients was
58.57 ±12.65 years (n=15). Comparison with a study
carried out in São Paulo by de Carvalho et al. showed
that the mean age of women suffering from OSCC was
60.7 years while that of males was 55.6 years.18 Most of
the present reported patients, (90%), belonged to 5th
and 6th decade of life (n=47). In all, 9.61% of the
patients were younger than 41 years of age.

In this study, the most common location of the tumors
was the oral cavity. Oral cavity was also the commonest
affected site in study by Naz et al. in Pakistan (n=68)15

and Shay et al. in Los Angeles.19 Larynx was the
commonest tumour site in study by Novin et al. (55% of
all patients),16 and Larizadeh et al. in Iran (46.76% of the
patients). In a study carried out by Cho et al.,
hypopharynx was most affected site (98.7%),20 while
tongue was the most affected site (98.7%) in the study
conducted by Andisheh-Tadbir et al. in Iran.21

Most of these cases of HNSCC were well differentiated
(63.5%, n=33). This is in concordance with data from
Andisheh-Tadbir et al. in Iran but is in contrast to data
from a study carried out by Effiom et al. in Nigeria, where
poorly differentiated SCC was the most common
subtype (47.6%).22

In this study, the well differentiated tumours were highest
in oral cavity (n=10) which is in concordance with the
study of Roland et al. carried out in UK. Most common
location of poorly differentiated tumours in this study was
the oral cavity (n=2). However, most of poorly
differentiated tumours were located in the pharynx in the
study carried out by Roland et al.23

In this study, EGFR expression was observed in 86.53%
(n=45). Our results are in concordance with studies
carried out in Sudan, Iraq, and North Carolina where
EGFR was expressed in 84%, 87.5% and 90% of the
HNSCC respectively.7-9 Maiti et al. in India analyzed in
30 dysplastic head and neck lesions and 148 HNSCC
samples which showed expression of EGFR in 66-84%
of the cases.24 The studies conducted by Brunner et al.
in Germany, showed a low expression of EGFR as
compared to our population; expression being 49.4%,
38-43% and 25% respectively.25

CONCLUSION
The expression of epidermal growth factor receptor in
head and neck squamous cell carcinoma in this study
population was 86.53%. The patients with HNSCC may
be tested for EGFR by immunohistochemistry as it may
be helpful for the oncologists to correlate it with
response to anti-EGFR therapy combined with
radiotherapy. However, the clinicopathological behaviour
of HNSCC and expression of EGFR needs to be studied
on a larger scale to see a true picture of this entity in the
Pakistani population.
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