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Expression of epidermal growth factor receptor in advance
stage nonkeratinizing nasopharyngeal carcinoma in West
Sumatra, Indonesia

Sukri Rahman', Histawara Subroto’, Bestari J Budiman', Aswiyanti Asri?, Hafni Bachtiar®

SUMMARY

Introduction: Nasopharyngeal carcinoma is a head and neck cancer with a unique geographic distribution. Indonesia
is one of the countries with an intermediate incidence of nasopharyngeal carcinoma where 13,000 new cases are
found every year or 6.2 cases/100,000 in population per year. The subcellular mechanism of the nasopharyngeal
carcinoma has not been clearly confirmed, but in several studies overexpression of the epidermal growth factor
receptor was found. Based on histopathological classification, nonkeratinizing subtypes consisting of differentiated
(WHQO Il) and undifferentiated (WHO Ill) are the most frequent types in endemic areas, whereas in non-endemic areas
the majority of cases are keratinizing subtype (WHO ). The objective of this study was to evaluate the expression of
epidermal growth factor receptor in advanced stage nonkeratinizing nasopharyngeal carcinoma as well as to evaluate
difference in the expression between differentiated nonkeratinizing (WHO 1l) and undifferentiated (WHO Ill) nasopha-
ryngeal carcinoma that may affect the anti-epidermal growth factor receptor therapy for nasopharyngeal carcinoma.
Methods: Biopsies from 34 advance stage (Stage Ill and stage IV) nonkeratinizing nasopharyngeal carcinoma con-
sisting of 17 differentiated nonkeratinizing and 17 undifferentiated carcinomas were included in the study. Expression
of epidermal growth factor receptor in tumor tissues was investigated by immunohistochemistry (IHC). Results:
Our results demonstrated that epidermal growth factor receptor was expressed in 23 out of 34 subjects (67.65%).
Expression in differentiated nonkeratinizing nasopharyngeal carcinoma was 76.47% (13 out of 17), and it was higher
than in undifferentiated carcinoma (58.82%), but there was no statistically significant difference between the two his-
topathological subtypes (p=0.465). Conclusions: The epidermal growth factor receptor was expressed in most cases
of advance stage nonkeratinizing nasopharyngeal carcinoma, and there was no difference in the expression between

differentiated nonkeratinizing (WHO Il) and undifferentiated nonkeratinizing nasopharyngeal carcinoma (WHQO Ili).

Keywords: nonkeratinizing, nasopharyngeal carcinoma, epidermal growth factor receptor

INTRODUCTION

Nasopharyngeal carcinoma (NPC) is a malignant tumor of nasopha-
ryngeal epithelium. The etiology of the nasopharyngeal carcinoma is
considered to be related with a complex interaction of Epstein-Barr virus
(EBV) infection, genetic susceptibility and environmental factors (1-4).
NPC has a unique geographic distribution. Its incidence is highest in southern
China, especially in the province of Guangdong (5) reaching 20-50/100,000
in male population per year (1). NPC is predominantly found in certain ethnic
groups in China, Southeast Asia and North Africa (6). Indonesia is one of the
countries with an intermediate prevalence of NPC (7).

Based on histopathology, World Health Organization (WHO) classified
NPC into 3 subtypes: 1) Keratinizing squamous cell carcinoma (WHO 1),
2) Nonkeratinizing squamous cell carcinoma, that further classified into
differentiated (WHO Il) and undifferentiated (WHO Ill), and 3) Basaloid
squamous cell carcinoma (8). Keratinizing squamous cell carcinoma
subtypes are rare in endemic areas, while nonkeratinizing squamous cell
carcinoma subtypes are seen frequently in endemic areas and are closely
associated with Epstein-Barr virus infections (2,9-14).

Nasopharyngeal carcinoma is radiosensitive cancer, but NPC patients fre-
quently experience local recurrence after radiotherapy. The development
of targeted therapies specific to NPCs is critical to improving survival and
patient prognosis. Revealing the signaling pathway involved in the cancer
biology of NPC will provide important information about the targeted
therapy for this malignancy.
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There are several signaling pathways involved in NPC, the epidermal
growth factor receptor (EGFR) being one of the most widely studied (15).
Activation of EGFR provides signal for cell proliferation and angiogenesis
(16). EGFR expression is also associated with the clinical stage of the
tumor such as tumor size, lymph node involvement and presence of
distant metastasis that worsen the prognosis (17-19). Recent study pro-
posed EGFR as a new target for the therapy of NPC (15).

The aim of present study was to investigate the expression of EGFR in
advanced stage nonkeratinizing NPC as well as to evaluate whether there
was a difference in expression of EGFR between differentiated nonkera-
tinizing NPC (WHO II) and undifferentiated NPC (WHO Ill) that may affect
anti-EGFR therapy of NPC.

MATERIAL AND METHODS

Biopsies from 34 advance stage nonkeratinizing NPC patients consisting
of 17 differentiated nonkeratinizing and 17 undifferentiated nonkeratinizing
samples were included in the study. Expression of EGFR in tumor tissue
was investigated by immunohistochemistry (IHC).

The study was approved by the Ethics Committee of Andalas University,
Faculty of Medicine, Padang, Indonesia (No. 100/KEP/FK/2015).
Immunohistochemical-staining for EGFR was performed on 4-6 um sec-
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tions of paraffin-embedded blocks using a specific EGFR antibody (Bioss, (cc)

USA). Standard immunostaining protocols using Streptavidin-biotin
immunoperoxidase method were utilized for EGFR immunostaining
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using anti-EGFR (Bioss, USA). A subject with more than 10% of positively
stained cells was considered EGFR positive, and all others were consid-
ered EGFR negative. EGFR positively stained cells were scored as +1,
+2 and +3 when percentages were 11- 50%, 51- 80% and 81 - 100%,
respectively.

Data were analyzed using the Mann-Whitney test to evaluate the differ-
ences hetween single group pairs; the level of statistical significance was
set at P <0.05.

RESULTS

Patients’ Characteristics

A total of 34 advance stage nonkeratinizing nasopharyngeal carci-
noma samples were analyzed, including 17 specimens of differentiated
nonkeratinizing and 17 specimens of undifferentiated carcinoma. The
clinicopathological characteristics of the patients were presented in Table
1. Of these patients, 24 were male and 10 were female; 29 were stage
IV, and five were stage Il according to the American Joint Committee on
Cancer staging.

Characteristics No. of patients (%)
Patients
Total number 34
Age in years (range) 47.29 (19-75)
Gender
Male 24 (70.6)
Female 10 (29.4) Figure 1. Differentiated nonkeratinizing NPC (hematoxylin-gosin) (R); strongly
Stage posilive_e_xpression of _epider_mal growth fap!or_receplor in differentiated
nonkeratinizing NPC (B). Light microscopy (magnification x200)
:lll :9( 1(:57‘2;) Expression of EGFR in comparison with histopathological subtype

When the subjects were stratified based on histopathological subtype,

Histopathological Subtype/EGFR Expressi
stopathological subtype/EGFR Expression EGFR expression in differentiated nonkeratinizing was 76.47% (13 out of

Diﬁere"ﬂa_tf}d nonkeratnizng 7 17; mean values of the percentage of the cells staining EGFR positive was
AT k] 49.4 + 346), it was higher than undifferentiated NPC (58.82%; mean
EGFR negaive 4(2353) values of the percentage of the cells staining positive EGFR was 39.1
Undifferentiated nonkeratinizing 17 37.7), but there was no statistically significant difference between the two
EGFR positive 10 (58.82) histopathology subtype (P=0.469; Table 2).

EGFR negative 7(41.18)

Table 1. Participants’ characteristics - Histopathological Subtype (mean* + standard deviation)
Differentiated (n=17) Undifferentiated (n=17)
Expression of EGFR in nonkeratinizing Nasopharyngeal Carcinoma EGFR Bxpression 494 + 346 91317 0469

Of 34 tumor tissues, 23 (67.65%) showed positive expression of EGFR | *Mean values of the percentage of the cells staining positive
(Figs. 1 and 2), including three cases of weakly positive expression (+1), | EGFR-Epidermal Growth Factor Receptor

ning cases of intermediately positive expression (+2) and 11 cases of
strongly positive expression (+3); the remaining 11 cases (32.35%)
showed negative expression.

Table 2. Expression of EGFR in comparison with histopathological subtype
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Figure 2. Undifferentiated nonkeratinizing NPC (hematoxylin-eosin) (A); strongly
positive expression of epidermal growth factor receptor in undifferentiated
nonkeratinizing NPC (B). Light microscopy (magnification x200)

DISCUSSION

Nasopharyngeal carcinoma is the most common head and neck cancer
in Indonesia, with an incidence rate of 6.2/100,000 in population per
year. The incidence of NPC compared with other types of malignancies
is rare globally. World Health Organization (WHO) estimated that there
were 86,691 new cases of NPC in 2012, only 0.6% of all malignancies
diagnosed worldwide (1,7).

Most of NPC patients (75-90%) are discovered at an advanced stage
(stage Il and IV) that is associated with low life expectancy and increased
recurrence rate even after radiotherapy. Therefore, it is very important to
investigate new treatments to increase the patient's survival. In several
studies of head and neck cancers overexpression of EGFR was found
marking EGFR as possible target in cancer therapy (15,16).

In the present study, using immunohistochemistry we analyzed the
expression of EGFR and its association with histopathological subtype.
EGFR was highly expressed in NPC, EGFR-positive expression was
observed in 23 out of 34 NPC patients (67.65%). The rates of positive
expression were lower than in prior research by Huang et al. (21) Putti et
al. (22) and Chua et al. (23) with 84.1, 83.0 and 89% of EGFR expression
in NPCs respectively.

Previous study have reported on association of increased EGFR immu-
nostaining intensity with higher degree of dysplasia (21). Our study did
not find any correlation of EGFR expression with histological subtype
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(grading). This was similar to that reported in research of Huiii et al. and
Huang et al. (20, 21) that did not find a correlation of EGFR overexpres-
sion with any of the clinicopathological variables, including histopatholog-
ical subtype. These result suggests that target therapy with anti-EGFR do
not different based on histopathological subtypes of nonkeratinizing NPC.

CONCLUSION

In conclusion, the EGFR was expressed in most cases of advance stage
nonkeratinizing nasopharyngeal carcinoma, and there was no difference
in EGFR expression between the differentiated (WHO 1) and undifferenti-
ated (WHO Ill) nonkeratinizing nasopharyngeal carcinoma.
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