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ABSTRACT

Despite recent advancement in pathogenesis and management of disease, oral cancer remains the most
common human malignancy, worldwide. The aggressive behavior of OSCC is a challenge for new freat-
ment modadalities for primary as well as metastatic lesions. HER receptors play an important role in the normal
physiological process as well as in the development of many cancers including oral squamous cell carcino-
ma. An electronic article search was done through PubMed, Google Scholar and Medscape were used for
an electronic search of articles, using the following keywords: oral cancer, EGFR, Her/2, Her/3 and Her /4. All
types of articles were included. The aim of this review is to outline the current knowledge on the role of HER
receptors in the progression of OSCC in order to use them as a therapeutic target in high risk OSCC patient
and to prevent them from aggressive surgeries causing post-operative morbidity.
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chemistry.

INTRODUCTION

Worldwide, Oral squamous cell carcinoma (OSCC)
is classified as sixth most common cancer !, contrib-
uting to about 5% of all cancers in the Western
World 2, whereas, OSCC is the main cause of mortal-
ity and morbidity in South East Asian countries 2. The
cultural practices like tobacco and betel quid
chewing raises the prevalence of OSCC up to 40%
in India and 10% in Pakistan “. Despite extensive
research into the pathogenesis and management
of oral squamous cell carcinomas, the five-year
survival rate in the last 25 years, remains same 3.

The role of Biomarkers before cancer diagnosis is the
risk assessment and screening, along with providing
support in diagnosis and after diagnosis, for monitor-
ing therapy, selecting additional therapy and
detecting recurrence ¢ Numerous markers are
identified related to tumor grading and staging as
well as clinical course of the disease for prognosis.
Mutation of the tumor suppressor gene p53, amplifi-
cation of the proto-oncogene like cyclinD1,7-13
and over expression of the tyrosine kinase receptor
that is, epidermal growth factor14-17 have been
associated with poor prognosis 7.As an alfernative,
vaccine therapy fargefing Her2/neu, a growth
factor receptor has been actively researched fo
improve survival é.

ErbB is also known as HER, is a family of proto-onco-

genes, tyrosine kinase growth factor receptors. It is
responsible for cell proliferation and differentiation.
HER family comprises four receptors; EGFR (HER1 or
ErbB-1), ErbB-2 (HER-2 or neu), ErbB-3 (HER-3) and
ErbB-4 (HER-4), and their over-expression is associat-
ed with progression of tumor ?1°,

An electronic article search was done using key
words EGFR, Her/2, Her/3 and Her /4 on Google
Scholar, PubMed and Medscape. All types of
arficles including original, review, case reports,
clinical observational cohort studies and random-
ized controlled trials were included. About 100
abstracts of related arficles were reviewed first
followed by selection of 70 abstracts. Full text
arficles of these were included in this review. The
purpose of this review is to outline the role of HER
receptors in carcinogenesis of OSCC in order to
exploit them as therapeutic target in high risk OSCC
patient and tfo prevent them from aggressive
surgeries causing post-operative morbidity.

ErbB/ HER RECEPTORS

All ErbBs includes an extracellular ligand- binding
domain, a single membrane-spanning region, and
a cytoplasmic protein tyrosine kinase domain. There
activation is controlled by the ligands which upon
proteolysis of ectodomains, leads to shedding of
soluble growth factors 12, There are three groups of
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ErbB specific ligands. The first group (ErbB1) bind
specifically to ErbB-1 receptor and include EGEF,
amphiregulin(AR), and transforming growth factor-a
(TGF-a). The second group has dual characteristics
of binding to ErbB-1 as well as ErbB-4 and includes
betacellulin(BTC) Heparin binding EGF(HB-EGF) and
epiregulin (EPR). The third group consists of the
neuregulins which has two subgroup depending on
their binding capacity. Those binding to ErbB-3 and
ErbB-4 are NRG-1 and NRG-2 while ErbB-4 binds
NRG-3 and NRG-4. '3.(Figure-1)

The binding of ligands to ErbB receptors form homo
and heterodimers, which activate phosphorylation
and intrinsic kinase domain in the cytoplasmic tail,
resulting in stimulation of infracellular pathways. No
direct ligand to ErbB2 has been revealed as yet.
ErbB3 having no intrinsic tyrosine kinase, dimerizes
with another ErbB receptor '#'5. Moreover, cancer
patients with altered ErbB receptors show more
aggressive clinical presentation '¢.
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Figure 1: Role of HER family in carcinogenesis HER 1
Receptor plays a role in cell survival by activating
PI-3/PKB pathway while HER 2 receptor helps in cell
proliferation and migration by activating MAPK and
PI3K pathway. HER 3 and HER-4 promote neovascu-

larization and invasion through neuroglins respec-
fively.

ROLE OF HER RECEPTORS IN ORAL SQUAMOUS CELL
CARCINOMA
EGFR/HER-1 Receptor

EGFR has several sfructural variants observed in
human malignancies. Wikstrand et al state that, the
most frequently detected variant of EGFR is EGFVIII,
which is expressed in 42% of oral tumors 7. Several
studies indicate that the incidence of EGFR muta-
tions in oral carcinoma differ between ethnic
groups, incidence being more in Asians (7%) in com-

parison to white caucasian (4%) '#'?. Immunohisto-
chemical studies of EGFR protein staining is
observed in 42-58% of OSCC cases®. However
conflicting results were found in one of the study
reporting that EGFR positive lesions present as low
grade tumors and show no association with patient
oufcome. 2

Monoclonal antibodies directed against this recep-
tor might prove to be effective therapeutic agents
2. When oral squamous carcinoma cells were
pre-treated with EGF, it resulted in increased sensitiv-
ity to radiation in relation to the number of EGFRs on
their surfaces. Antibody named Cetuximab was
infroduced having effect on tumor cells. It induces
autophagy in several cancer cell lines, including
oral cancer via inhibition of EGFR signaling.

HER-2 Receptor

The HER-2/neu oncogene is found on the short arm
of chromosome 17 . The overexpression of HER-2
was found to be associated with numerous types of
human cancers like breast cancer, lung cancer,
gastric cancer and salivary cancer %, However, rate
of Her-2 in OSCC is reported to be controversial,
with reports of overexpression in 3-41% of cases (20).
In a study done by Khan et al (2002) out of 67 OSCC
patients 78% were negative for membrane staining,
while only 17% showed positive results with no signifi-
cant association between HER-2/neu positivity and
primary fumor site, T stage, N stage, tumor grade,
recurrence, margin status, sex, race and age 2.
Craven et al demonstrated HER-2/neu overexpres-
sion in 46% of OSCC patients by IHC but do not
found any correlation of overexpression with clinical
parameters %. Beckhardt et al conducted a com-
prehensive evaluation of HER-2/neu in OSCC
patients revealing only 6 of 38(16%) OSCC tissue
sections with HER-2 oncoprotein over expression %.

Stoicanescu et al (2013) analyzed HER-2 receptor
protein expression by immunohistochemistry and
revealed that 76.76% cases were negative, 5.17%
were 1+,14.65% cases 2+ and only four cases were
3+%. Other studies have also proven that HER-2 has
no significant role in the progression of cancer
22 Moreover, two studies by Riveire et al failed to
demonstrate enhanced HER-2 transcription on
northern blot or enhanced protein expression in IHC
in their series of head and neck SCC 3 |t can be
concluded that HER2/neu has no significant role in
OSCC and cannot be used as potential target for
anticancer therapy.

HER-3 Receptor
HER-3 is normally present in squamous epithelium of
head and neck squamous cell carcinoma, orophar-
ynx, esophagus, and tongue, related to increased
metastatic potential and poor survival rates 323,
Lapatinib, which is a dual EGFR/HER2 reversible
inhibitor showed sensitivity to the "head and neck
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squamous cell carcinoma” cell lines **. In OSCC
gefitinib being EGFR inhibitor showed significant
resistance to HER2 and HER3 expression but not to
cetuximab. Pertuzumab which is the blend of
gefitinib and the HER2-HER3 dimerization inhibitor
provide increased growth inhibition than gefitinib
alone *. The process by which HER3 is sensitive to
lapatinib but resistant to gefitinib is not identified
yet. This concludes that HER3 expression have a
significant role in carcinogenesis and it would be a
rational target for anticancer therapy.

Her-4 Receptor

Her-4 is expressed in many cancer cells including
prostate cancer, lung cancer, colon cancer, cervi-
cal cancer, and stomach cancer. Its role in tfumor
development is not clear yet, as it might have prog-
nostic significance in combination with other recep-
tors %. The role of HER-4 in OSCC is poorly under-
stood. It does not seem to be over expressed in
OSCC which is also supported by a study conduct-
ed by Ekberg et al in 2004, concluding that HER 4
might not be suitable for macromolecular targeting
therapy *.

CONCLUSION

The HER- family is associated with many intracellular
pathways like cell proliferation, differentiation,
migration and survival. Genetic alterations like gene
amplification, deletion or co/over-expression of
these receptors can lead to tfumor progres-
sion.HER-1 being overexpressed in 42-58% of cases
have an important role not only in early diagnosis
but also in prognostic evaluation and treatment
planning. This could prove to be an effective thera-
peutic agent against OSCC patients. The over
expression of HER-2 in OSCC varies from 3-41% and
does not co-relate well with clinic-pathological
parameters, and cannot be regarded as a poten-
fial biomarker for freatment modalities. On the other
hand, HER-3 has increased metastatic potential
and poor survival, so it could be a target for
anti-cancer therapy. The role of HER-4 has not yet
been explored in OSCC
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