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Summary
Nasopharyngeal carcinoma (NPC) represents a specific, aggressive pathological entity included in the Head and Neck
Carcinoma (HNC) family of malignancies. NPC is derived
from the nasopharyngeal epithelia expressing a high invasive
and metastatic potential affecting negatively patients’ prognosis due to poor survival rates. Concerning pathogenetic
factors implicated in its rise and progression, Epstein-Barr
virus (EBV) latent but persistent infection is considered the
main one. Novel therapeutic strategies are based on targeting
specific molecules such as epidermal growth factor receptor (EGFR) by applying anti-EGFR monoclonal antibodies

(mABs) that block their natural ligands interrupting also
aberrant signal transduction to nucleus. Anti-EGFR therapies combined or not with radiotherapy seem to be a very
promising tool in handling the corresponding patients with
NPC that demonstrate specific genetic signatures. In the current article, we focused on presenting EGFR expression in
NPC combined with novel anti-EGFR agents.
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Introduction
Head and Neck squamous cell carcinoma
(HNSCC) represent a superfamily of malignancies including a variety of anatomical regions on
which they rise. In fact, malignant transformation
of squamous cells leads to their development and
clonal expansion acting as cancerous stem cells for
their progression [1]. In contrast to conventional
HNSCCs, nasopharyngeal carcinoma (NPC) is a
unique, aggressive pathological entity included
in the head and neck carcinoma (HNC) family of
malignancies that demonstrates specific molecular
characteristics including also micro-RNA markers
[2,3]. Concerning its geographical distribution, its
prevalence is observed in East Asia and Africa with

its highest incidence rate in China. Concerning
its histological origin, the malignancy is derived
from the nasopharyngeal epithelia demonstrating
a high invasive and metastatic potential mainly
correlated with poor prognosis. Keratinizing, nonkeratinizing and Basaloid carcinoma represent its
pathological variants that reflect the corresponding
cytogenetic features [4]. Epstein-Barr virus (EBV)
latent but persistent infection is predominantly
implicated in its development and progression. In
fact, EBV’s oncogenic activity is mediated by the
aberrant expression of specific critical proteins including LMPs and EBNA1 that promote specific
genetic signatures even in micro-RNA level [5,6].
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In the current article, we focused on the alterations of epidermal growth factor receptor (EGFR)
gene and protein expression in NPC reporting also
novel data for anti-EGFR therapeutic strategies in
the corresponding patients.

EGFR in NPC
Among oncogenes that have already been
identified and cloned, EGFR remains one of the
most significant [7]. Understanding its deregulation mechanisms improves critically patients’
selection for isolated therapies based on modern
molecular biology and oncology guidelines. The
EGFR (other names include: ERBB ERBB1 HER1)
gene is located on the short (p) arm of chromosome
7 at position 12 (cytogenetic chr band 7p12.1). The
protein encoded by the corresponding gene acts
as a transmembrane glycoprotein. It is a member
of the v-erb-b2 erythroblastic leukemia viral oncogene (ErbB)/human epidermal receptor (HER)
family of receptor tyrosine kinases, that includes
also other three cell membrane receptor tyrosine
kinases: HER2/c-neu (ERBB2), HER3 (ERBB3) and
HER4 (ERBB4) [8]. All of those members share
mainly a common domain structure consisting
of a large extra cellular ligand-binding region,
a single hydrophobic transmembrane bridge adjusting to an intracellular juxtamembrane (JM)
region, a tyrosine kinase domain and finally a C
terminal tail with multiple tyrosine residues acting as a regulatory region (with the exception of
HER3 that lacks direct kinase activity) [9]. Three
main EGFR depended pathways have been already
identified including the PI3K-AKT-PTEN-mTOR,
the RAS-(B) RAF-MEK-ERK/MAPK and also the
IL6-JAK1/2-STAT3 [10]. Anti-EGFR targeted therapeutic strategies have been developed based on
specific genetic profiles and applied in sub groups
of patients suffering from solid cancers of different
histo-genetic origin. Detection of specific EGFR somatic mutations leads to tyrosine kinase inhibitors
(TKIs) application in subsets of them. Concerning
EGFR gene numerical imbalances, identification of
pure gene amplification is critical for targeting the
molecule via monoclonal antibodies (mAbs) [11].
Approaching the influence of EGFR aberrant
expression -due to gene deregulation-in NPC, there
are some very interesting recently reported molecular data. A study based on a multiple protein
analysis –including EGFR, p53, MDM2, and eIF4E
molecules detected very high EGFR expression lev-
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els correlated with advanced stage, predominantly
with increased metastatic potential (lymph node
metastasis) [12]. Interestingly, they also observed
that EGFR overexpression was strongly associated
to poor survival rates in a three-year survival analysis. Similarly, another study showed that EGFR
overexpression affected negatively overall survival
and locoregional control in the corresponding NPC
patients [13]. Increased oncogenic activity of the
EGFR gene is implicated also in specific signaling
transduction pathways such as EGFR-PKM2 axis.
Another study group reported almost recently that
increased protein levels of the two molecules motivate F3, FOSL1, EPHA2, ANTXR2, and AKR1C2
metastatic factors leading to NPC aggressive phenotype (advanced stage) [14]. In these patients,
cetuximab-based targeted therapeutic strategy is
an optimal aspect of oncological management.
Similarly, other studies focused on the efficacy
of mAbs in subgroups of NPC patients showed
that not only cetuximab but also other anti-EGFR
agents including nimotuzumab and antivascular
endothelial growth factor (VEGF) combined or not
with conventional cisplatin-based chemoradiotherapy improve the biological and clinical behavior
of the malignancy [15-19]. Referring to multiplemolecule targeted therapeutic protocols in NPCs,
another study group analyzed the efficacy of the
combined nimotuzumab and celecoxib – an antiCOX-2 selective inhibitor- application on the cytoplasmic and nuclear EGFR signaling pathways in
cell cultures [20]. They concluded that interaction
of these agents leads to enhanced NPC cytotoxicity
and radiosensitivity, especially in poorly differentiated ones.

Conclusions
NPC is a unique histogenetic entity which
requires specific oncological management due to
its aggressive phenotype (increased metastatic potential) and limited response rates to conventional
chemo-radiotherapy. Introduction of anti-EGFR targeted therapeutic agents –predominantly mAbssuch as cetuximab and/or nimotuzumab- affects
positively the prognosis of subgroups of patients
that overexpress the marker.
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