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Abstract

Background: The aim of this study was to assess EGFR and p53 expression in head and neck tumors among
Sudanese patients using immunohistochemistry. Materials and Methods: A retrospective descriptive study
was performed on 150 samples from patients diagnosed with HNCs as well as 50 from individuals with benign
head and neck tumors. EGFR and p53 expression was assessed using immunohistochemistry (IHC). Results:
EGFR was expressed in 126/150 (84 %) of HNCS and 6/50 (12%) benign head and neck tumors where as p53
was expressed in 29/150 (19.3%) of HNCs and 2/50 (4%) of benign head and neck tumors, with significance
at p values of 0.001 and 0.009 respectively. Conclusions: There is a significant association between EGFR, P53
expression and head and neck cancers among Sudanese patients, .
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Introduction

Head and neck cancer comprises malignancies arising
in the upper respiratory and digestive tracts and is a
relatively frequent type of cancer (Parkin et al., 2002).
Thus, the term “head and neck cancer” includes lesions
at several anatomic sites, such as the lip, oral cavity, nose
and paranasal sinuses, naso-pharynx, oro-pharynx, hypo-
pharynx, larynx, oesophagus, salivary glands, as well the
soft tissues of the neck and ear. The malignant tumors
of the head and neck consist of a rather heterogeneous
group of neoplasias arising in the epithelium of the
upper aerodigestive tract. The most common histologic
type is squamous cell carcinomas (SCC), occurring in
the oral cavity, pharynx (nasopharynx, oropharynx and
hypopharynx) and larynx (Lassen, 2010). Head and
neck squamous cell carcinoma (HNSCC) is the seventh
most commonly diagnosed cancer worldwide (Ferlay,
et al., 2010) and is associated with survival rates. Its
incidence varies widely among different regions. In
North America and Europe, HNCs accounts for 3-4% of
all cancer diagnoses. Conversely, in Southeast Asia and
Africa, HNCs accounts for approximately 8-10% of all
cancers (Santarelli et al., 2009). HNCs have traditionally
been linked to alcohol and tobacco abuse (Goon et al.,
2009). However, 15-20% of HNCs cases have no known
tobacco or alcohol exposure (Gillison and Shah, 2001; Jo
et al., 2009) thus, other agents, such as viruses, are being
investigated. It is now evident that a significant proportion
of HNSCCs are caused by HPV (Chung and Gillison,
2009).

Epidermal growth factor receptor (EGFR), it is a
ubiquitously expressed transmembrane glycoprotein in
the ErbB/HER family of receptor tyrosine kinase. These
receptors are composed of an extracellular ligand-binding
domain, a hydrophobic transmembrane segment, and an
intracellular tyrosine kinase domain. Binding of natural
ligands (amphiregulin and transforming growth factor
alpha (TGF-a) in head and neck cancer) to EGFR results
in a conformational change in EGFR. This promotes
homo- or heterodimerization with other ErtbB/HER
family of receptors with subsequent autophosphorylation
and activation of the tyrosine kinase (Ciardiello et al.,
2003). This activation of EGFR leads to the initiation
of intracellular signaling pathways which regulate the
activation of cell proliferation, invasion, angiogenesis,
and metastasis. High expression of EGFR occurs in most
epithelial malignancies including head and neck squamous
cell carcinoma (HNSCC) (Ciardiello et al., 2003). Over-
expression or mutation of EGFR is found in 80-100% of
the patients with HNCSCC, and both are associated with
poor prognosis and decreased survival (Bonner et al.,
2006; Hoffmann et al., 2009).

p53,itis a tumor suppressor and ‘guardian of genome’,
plays a critical role in apoptosis, cell cycle control, DNA
damage response, host resistance to carcinogens, and
cellular anti-cancer mechanisms. Upon DNA damage,
which usually results from chemical carcinogens,
chemotherapeutic drugs, irradiation or endogenous
stressors, p53-mediated pathways attempt to repair the
injury through cell cycle arrest and DNA repair (Lukas
et al., 2004). To eliminate threat of tumorigenesis, p53
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protein triggers the intrinsic apoptosis or blocks the
cell cycle permanently and induces senescence in the
event that damage is too extensive (Helton and Chen,
2007). Therefore, malfunction of p53 is central to the
development of most human cancers.

Genetic alteration of p53 has been shown to correlate
with the development of SPM. Approximately 50% of
SCCHN exhibited p53 mutation, which is similar to
the frequency of p53 mutation reported for all human
cancers (Brachman et al., 1992; Bénard et al., 2003).
Overexpression of p53 in the first primary cancer may be
a valuable marker for identifying individuals at high risk
of developing SPM (Gallo and Bianchi, 1995). Moreover,
P53 overexpression in tumor-distant epithelia in patients
with SCCHN is associated with the risk of development
of a SPM and thus could be used to identify which groups
of patients are at higher risk of developing SPM (Homann
etal.,2001). Therefore, the objective of this study was to
assess the expression of EGFR and p53 in HNCs tissue
blocks from Sudanese patients.

Materials and Methods

A total of 150 patients, 90 males and 60 females
(male/female ratio, 1.5:1), aged between 12 and 85 years
with mean age of 51 years, were diagnosed as having
HNC:s, as well as 50 samples from benign head and neck
tumors were assessed for EGFR and p53 expression using
immunohistochemistry. The diagnosis was based on
clinical examination and histological features of the biopsy.
HNC:s diagnosis was verified base on Royal College of
Pathologists criteria (Royal College of Pathologists,
2005). The HNCs including 144/150 (96%) squamous
cell carcinomas (SCCS) and 6/150 (4%) adenocarcinoma.
The sample included full coverage of patients with HNC
lesions referred to our hospital within Two-year time.
Ethical consent was obtained from ethical committee of
the Faculty Research Board and Hospital. EGFR and P53
immunohistochemistry (IHC) was performed on formalin-
fixed paraffin embedded (FFPE) tissue sections using kits
from (Beijing Aide Lai Biotechnology Co., Ltd.). After
antigen retrieval, sections were incubated with mouse
monoclonal anti-EGFR, anti-p53 and then EnVision-
System HRP anti-mouse, followed by diaminobenzidine
chromogen and counterstaining with hematoxylin. During
each THC assay, proof slides were coupled with negative
and positive controls provided by the manufacturer for
each marker, and reactions were observed appropriately.
[HC stained sections were examined under the light
microscope (Olympus CHT, Optical.Co.Ltd, Japan)
using 4x 10x 40x 100x, Objective and eyepieces of 10x
giving a maximum magnification of 1000. EGFR staining
patterns were designated as cytoplasmic or membranous
where as p53 staining patterns were observed only as a
nuclear staining of epithelial cells and the nuclei with
clear brown color, were scored as positive. The intensity
of immunohistochemical staining for both markers was
scored by two investigators based on subjective evaluation
of color exhibited (brown) by antigen, antibody and
chromogen complex. It was scored as 0 for negative (no
color), 1+ for weak (light brown color), 2+ for moderate
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Table 1. Distribution of EGFR and P53, by Tumors

Markers Tumor Total p value
Malignant ~ Benign
EGFR Negative 24 (160%) 44 (88.0%) 68 (34.0%)

positive 126 (84.0%) 6 (12.0%) 132 (66.0%)

Total 150 (100.0%) 50 (100.0%) 200 (100.0%) 0
P53 Negative 121 (80.7%) 48 (96.0%) 169 (84.5%)

Positive 29 (193%) 2 (40%) 31 (15.5%)

Total 150 (100.0%) 50 (100.0%) 200 (100.0%) 0.009
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Figure 1. Description of the Study Population by
Lesion Site

Immunohistochemical Staining

(dark brown color), and 3+ for strong staining (very dark
brown color) with O or 1 scores defined as negative and 2
or 3 defined as positive (Pu et al., 2009).

Results

In the present study we investigated 150 head and
neck carcinomas, obtained from different anatomical sites
including oral, larynx, pharynx, esophagus and others,
constituting, 51, 19, 17,53 and 10 respectively, as shown
in Figure 1.

EGFR was expressed in 126 (84.0%) of head and neck
cancers (HNCs) and 6 (12.0%) of benign head and neck
tumors. the expression of EGFR is significantly associated
with head and neck cancers (HNCs) p value=(0.000) as
shown in Table 1, Figure 2.

p53 was expressed in 29 (19.3%) of head and neck
cancers (HNCs) and 2 (4%) of benign head and neck
tumors. Statistically, the expression of P53 is significantly
associated with head and neck cancers (HNCS) p value>
0.009 as shown in Table 1.

Discussion

Worldwide there are 12,662,554 cases of all cancers
diagnosed in 2008. Head and neck cancers (HNCs)
comprise 8.8% of these cases. In Sudan, there were 21,860
cases of all cancers diagnosed in 2008, of which 2,942
cases were HNCs; they represent 13.5% of all cancers.
The incidence rate was 13.5%, the mortality was 13% and
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the males’ females’ ratio was 1.3:1 (Globalcan, 2008).
In regard to the association between EGFR and
head and tumors, EGFR was expressed in 84% of the
malignant cases in this study and 12% of the benign
tumors. The expression of EGFR in head and neck
cancers is statistically significant, the p value=0.022. The
increased expression of EGFR in HNSCC usually linked
to the gene amplification and transcriptional activation
(Grandis et al., 1996; Chung et al., 2006). The loss of
growth control in head and neck squamous cell carcinoma
(HNSCC) is characterized by acquisition of an autocrine
regulatory pathway involving the epidermal growth factor
receptor (EGFR) (Grandis et al., 1997; 1998). Several
studies have demonstrated that EGFR and its autocrine
ligand transforming growth factor alpha (TGF-a) are
upregulated in HNSCC (Grandis and Sok, 2004; Egloff
and Grandis, 2006). Therefore, our findings support
previous studies when they reported that the activation of
the proto-oncogene EGFR is an early event in head and
neck carcinogenesis. EGFR mRNA is highly expressed
in SCCHN and contributes to the pathogenesis of this
disease (Grandis et al., 1998; Soulieres et al., 2004; Lee
et al., 2005). High levels of EGFR protein expression,
as detected by immunohistochemistry (IHC) have been
seen in up to 90% of SCCHN tumors and are associated
with poor prognosis (Grandis et al., 1998; Chung et
al., 2006). In a study conducted in Iraq by Sarkis et al.,
(2010) assessed EGFR in head and neck cancers using
immunohistochemical method, they reported that EGFR
was expressed in (87.5) of head and neck cancers.
EGFR overexpression and aberrant EGFR gene
copy number (EGFR GCN) have been associated
with poorer prognosis and disease-specific survival in
SCCHN (Grandis and Tweardy, 1993; Chung et al., 2006;
Temam et al., 2007). Consistent with EGFR expression
as a poor prognostic factor, total EGFR and activated
(phosphorylated) EGFR PY 1068 were independently
associated with decreased progression free survival
(PES). Although HPV infection appears to correlate with
improved prognosis in SCCHN, its relationship with EGFR
expression is under investigation (Fakhry et al., 2008;
Rischin et al., 2009). Kumar et al. (2008) retrospectively
correlated EGFR and p16 protein expression (a marker
of oncogenically active HPV infection) in oropharyngeal
tumors- and found that patients whose tumors expressed
low EGFR and high p16 had better clinical outcomes
in comparison to those whose tumors expressed high
EGFR and low pl6. Inactivation of pRb by HPV E7
protein results in overexpression of pl6 protein, thus
p16 immunostaining has served as a surrogate marker for
HPV-associated SCCHN. Patients with tumors lacking
both p16 expression and HPV (p16-/HPV-) had the worst
disease-specific survival compared to tumors with p16+/
HPV+, pl6-/HPV+ or pl6+/HPV- types (Smith et al.,
2008). Despite the importance of HPV in the pathogenesis
and prognosis of SCCHN in response to chemotherapy
and radiation, the role of HPV DNA and response to
EGFR inhibitors in SCCHN is unclear. a proto-oncogene
tyrosine kinase receptor, is overexpressed in SCCHN, and
its ligand, hepatocyte growth factor (HGF), stimulates cell
proliferation, motility and invasion (Knowles et al., 2009).

In this study there was statistical significant association
between P53 and head and neck cancers, the p value=0.009.
Similar results were published by Gallo et al. (1995) when
screened 75 cases of head and neck cancers for p53 using
immunohistochemical methods, (52%) of the cases showed
positive pS3 immunohistochemical staining. Another
study from Italy conducted by Calzolari et al. (1997) also
screened p53 in 85 cases of head and cancers 35 (41.2%)
of them showed positive p53 immunohistochemical
staining. In India, Kumar et al. (2008) assessed p53 in 86
cases of laryngeal cancers (52%) of the cases disclosed
positive p53 immunohistochemical staining. In a relation
between p53 and p16 expression in head and neck tumors,
some studies found positive correlation for both markers.
These findings may consistent with the study by Smith et
al. (2010) when they assessed 237 cases of head and neck
cancers for p16 and p53, they found 13.5% of the cases
were positive for the two markers. HPV infection has been
demonstrated to play a role in the molecular pathways
through its viral oncoproteins, E6 and E7. These proteins
increase degradation of p53 and interfere with pRb
function leading to upregulation of p16INK4a by loss of
negative feedback control (Andl et al., 1998). P16INK4a
and p53 are tumor suppressor genes and key targets in the
loss of cell cycle control (Sherr and McCormick, 2002).

The study showed strong association between EGFR
and p53 and head and neck cancers, and this may provides
important information relating to the diagnosis, prognosis
and treatment of affected patients.
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