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Introduction
Nasopharyngeal carcinoma (NPC) is a nonlymphomatous squamous cell

carcinoma that takes place within the epithelial lining of the nasopharynx.

Its prominence is linked to viral, genetic, and environmental factors. Some of

the symptoms of NPC include epistaxis, nasal obstruction, and discharge, hear-

ing loss, headache, diplopia, facial pain, and numbness and neck masses.

In early stages, the symptoms are ambiguous and nonspecific, which results in

most patients afflicted with NPC being diagnosed when the disease is already in

advanced stages (Tabuchi, Nakayama, Nishimura, Hayashi, & Hara, 2011).

The World Health Organization (WHO) has defined three subtypes of NPC: kerati-

nizing squamous cell carcinoma (KSCC) (WHO type I), nonkeratinizing carcinoma

(WHO type II), and undifferentiated carcinoma (WHO type III). A revised defini-

tion by the WHO stated that the histological type is keratinizing squamous cell,

nonkeratinizing (differentiated and undifferentiated carcinomas), and basaloid

squamous cell carcinoma (BSCC) (Barnes, Eveson, Reichart, & Sidransky, 2005).

KSCC is uncommon within endemic areas, and has poor prognosis relative to

nonkeratinizing carcinoma, which is common in endemic or nonendemic areas. It

is also linked to the Epstein�Barr virus (EBV) (Yang, Wu, Zhou, & Chen, 2015).

The two-year survival rate for patients having stages III/IV or stages I/II NPC are

50% and $90%, respectively. The prognosis for stages III/IV [advanced naso-

pharyngeal carcinoma (NPC)] are noticeably poor. Early diagnosis and appro-

priate management/treatment will help ensure that the mortality rate due to

NPC would decrease (Han et al., 2012; Tabuchi, et al., 2011).
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NPC can be detected via several approaches, such as elementary examination

(complete blood count, liver, and kidney function tests, blood glucose levels,

X-rays, and electrocardiograms) (Lin et al., 2000); physical examination; molec-

ular test detection of EBV DNA or RNA such as quantitative polymerase chain

reaction (PCR); cytology; immunohistochemical test; computed tomography

(CT); magnetic resonance imaging (MRI); and evaluation of cranial nerve func-

tion and hearing. However, these methods need further confirmation by biop-

sies (Yang et al., 2015). A primary efficient screening protocol facilitates the

early detection of NPC and effective curable treatment.

NPC is considered as unusual cancer due to it is strongly associated with EBV.

Infections seem to come before malignant transformation since the presence of

EBV was detected previously in preneoplastic lesions and the monoclonal EBV

DNA in tumor samples(Fan et al., 2004; Han et al., 2012).

EBV can be detected via several methods (Table 8.1), such as PCR, serological

tests, in situ hybridization (ISH), and immunohistochemistry (IHC) (Awan, Irfan,

Zahid, Mirza, & Ali, 2017; Gulley, 2001; Hazelton & Gelderblom, 2003; Ocheni

et al., 2010; Qi et al., 2013; Schramlová, Arientova, & Hulinska, 2010; Yates,

Iliyasu, Ahmed, & Liman, 2017). Although ISH is the golden standard method

in the case of detecting tumor-associated viral infection, the detection of EBV

viral load via molecular assays are now being integrated for the clinical evalua-

tion of tumors (Awan et al., 2017; Gulley, 2001).

ISH is a technique defined by the hybridization of DNA or RNA of a specific

virus. An example of this is EBV encoded early RNA (EBER) hybridized with syn-

thesized probes. During the process of the hybridization, a signal that can be

traced by chromogenic (colorimetric) or fluorescent detection systems is gener-

ated. This signal appearance can either be positive or negative, as per the

pathologist doing the visual examination. The detection of EBER via ISH helps

diagnose latent infection present in the biopsy samples (Gulley & Tang, 2008;

Hunt et al., 2014).

The detection of NPC can be performed via PCR and IHC. These methods dis-

cover the link between cancers and viruses. The former amplifies specific single

or multiple copies DNA or RNA sequences, generating million copies of a par-

ticular genomic sequence that can be used to detect the low abundance of

viruses and identify single genome copies, while the latter uses several antibo-

dies (monoclonal and polyclonal) to verify and recognize tumor antigens pres-

ent in the tissue samples. These methods are widely used by pathologists to

pinpoint and diagnose many medical issues (Awan et al., 2017).

There are a few viable diagnosis or screenings for NPC, the most common

ones being EBV serology and nasopharyngoscopy. The serologic assays can be

used to determine the humoral immune response against EBV proteins,

while EBV viral load assays can be used to determine the circulation of the
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Table 8.1 Diagnostic method of Epstein�Barr virus (EBV) detection.

Method

Analyte, antigen, and

substrate Advantage Disadvantage

Serology (VCA,

EBNA, EA)

Titration of antibodies to viral

proteins (VCA, EBNA, and EA) in

serum samples

Inexpensive and simple;

differential diagnostic between

acute from remote infection;

monitor disease status over

time

Less sensitive and specific; not

sufficient alone for diagnosis of

EBV-related malignancy; not

reliable in cases of immune

system deficiency

Heterophile

antibodies

Antibodies to Paul�Bunnell

antigens (horse, goat, bovine,

and sheep erythrocyte) in serum

samples

Inexpensive and simple; useful

in distinguishing late primary

infection (transient) reactivation

when positive

Less sensitive and less specific

(especially in children); false-

positive result in some cases of

autoimmune disease; false-

negative possibility is high in

young children

Immunofluorescence

assays (IFA)

EBV-transformed B cell lines

(e.g., the P3HR-1 or Raj cell

lines)

Gold classical standard method;

highly specific; useful in staging

of EBV infections

High degree of variability; lack

of standardization; unequivocal

diagnosis of acute EBV infection

Enzyme

immunoassay (EIAs)

and enzyme-linked

immunosorbent

assays (ELISA)

Purified native or recombinant

proteins, synthetic peptides, or

fusion proteins

Rapid; more sensitive than IFA;

suitable for automation;

inexpensive

Less specific; difficulty in staging

of EBV infection (single patient’s

serum); lack of standardization;

unequivocal diagnosis of acute E

BV infection

In situ hybridization

(ISH)

EBER transcripts or EBV DNA in

tumor tissue (paraffin

embedded tissue), cytology

preparation

Confirmation of each diagnosis

and its relation to EBV

Only applicable for cells;

requires special skills; biopsy

may be counterproductive

because of histological overlap

with Hodgkin and non-Hodgkin

lymphoma; down-regulated of

EBER in oral hairy leukoplakia

Immunoblotting

analysis

Lysate of EBV-transformed cells

line, recombinant antigen [as

p72 (EBNA-1), p18 (VCA), p23

(VCA), p64 (EA), and p138

(EA)], combination of lysate and

recombinant antigen

Highly specific; confirmatory

method; useful in staging of

EBV infection with single serum

sample and detecting EBV-

specific antibodies to multiple

EBV-specific antigens

simultaneously

Expensive; lack of

standardization in terms of

buffer conditions, the lysates

from cell lines, and the

combination of recombinant

antigens

Chemiluminescence

immunoassay (CLIA)

Synthetic peptides with different

cut-off values for VCA IgM and

EBNA-1 immunoglobulin G

(IgG)

Sensitivity and specificity in

distinguishing primary infection

(transient) from past infection;

can be used for screening

Requires further study

Viral cell culture Lymphoblastiod cell line from

patient lymphocytes

Accurate and semiquantitative

measure of EBV in clinical

samples

High costs and slow turnaround

time (4�8 weeks): performed

only in special laboratories

Electron microscopy Morphological appearance of

EBV from various clinical

specimens

Identify whole virions

representing replicative viral

infection; Simple; rapidity, and

nonselective nature

Not suitable for screening large

numbers of sample; time-

consuming; cannot be

performed in an automated my

low sensitivity.

(Continued)
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EBV DNA. Both assays have been found to be promising for use as tumor mar-

kers (Han et al., 2012).

NPC patients consistently report high serologic titers against viral antigens, which

is attributed to the tumor burden, rendering the serologic titers suitable markers

for the disease. Serologic tests are commonly carried out using enzyme-linked

immunoassays (ELISA) or immunofluorescent assays. Multiple EBV-specific antibo-

dies, such as anti-EBNA1, anti-EA (early antigen), and anti-VCA (viral capsid anti-

gen) antibodies, especially those with distinct patterns, can be detected in

healthy patients as well as in patients associated with EBV diseases. High titers of

anti-EA and anti-VCA antibodies and diminished anti-EBNA titers are present and

detectable in EBV-related neoplasia (Fan et al., 2004).

Antibodies of the immunoglobulin A (IgA) isotype are particularly significant in

NPC patients, as per carcinoma’s origin on a mucosal surface. However, serol-

ogy tests cannot stand on its own as a diagnostic method of malignancy, due

to the fact that the serologic pattern of EBV-related neoplasia are also present

in patients suffering from autoimmune diseases, which confirms that serology

methods suffer from reduced sensitivity and specificity, which subsequently lim-

its their clinical application (Fan et al., 2004).

Molecular methods are also regarded as promising methods that can detect

EBV viral loads. The accurate quantification of viral load and detecting specific

DNA sequences was achieved via competitive PCR or real-time PCR. The latter

Table 8.1 Continued

Method

Analyte, antigen, and

substrate Advantage Disadvantage

Molecular methods:

1. PCR

2. Other nucleic

amplification

method

EBV DNA (viral load) in

peripheral blood mononuclear

cells (PBMCs), plasma, serum,

cerebrospinal fluid, tissue

Sensitive, specific across a wide

dynamic range; low risk of

contamination (real-time PCR);

rapid (1�2 days);

differentiating between health

carrier and EBV-related disease;

screening and follow-up of high

risk populations.

False-positive results due to

uncorrected conservation of

blood sample; false-negative

results due to the presence of

nucleases; expensive; need

special equipment

Immunochemistry EBV-related proteins including

EBV nuclear antigen 1 (EBNA1)

and the latent membrane

proteins (LMP1, LIMP2a and

LMP2b) in tumor tissue biopsy;

paraffin-embedded sections

Rapid; cheap and effective

method; LMP1 immunostains

are more economic and rapid

than EBER hybridization and

more easily incorporated into

routine clinical laboratories;

distinguish latent from

replicative infection based on

expression profiles; identify EBV

protein expression in specific

cell types within histologic

lesions

False-positive staining in specific

cases such as poorly fixed

tissues, cells of the nervous

system, and in some uninfected

hematopoietic. elements

(eosinophils and plasma cells);

not as effective as EBER�ISH in

detecting EBV in

nasopharyngeal carcinoma

(NPC)

VCA, Viral capsid antigen; EBNA, EBV associated nuclear antigens; EA, early antigen; EBER, EBV encoded early RNA; LMP, latent membrane protein.
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was proven to be superior in the turnaround time (about 1�2 days), sensitive,

accurate, and less labor intensive, and also minimizes the risk of amplicon con-

tamination as the tube remained closed post-DNA amplification parallel with

the commercial competitive PCR assay (Fan et al., 2004). Previous studies con-

firmed EBV viral load marks of tumor burden in NPC patients, rendering it use-

ful for diagnosis, prognosis, and treatment response evaluation (Fan et al.,

2004; Han et al., 2012).

For a screening work-up, the serologic assays need to be made first, followed

by EBV DNA PCR being performed if the patient tested positive to the serologi-

cal tests, indicating high risk of NPC (Teresa, Yu, Hu, & Li, 2007). If the work-

up is positive the patient need to follow it up with a specialist for nasopharyn-

goscopy, computed tomography (CT) scan, and MRI. This would help exclude

low-risk patients, which ultimately reduces testing and treatment costs, and

allows healthcare professionals to focus on high-risk patients (Liao & Lai, 2012).

A systematic review was conducted on 15 studies to determine the diagnostic

accuracy of EBV DNA among NPC patients. Liu reported that this could be real-

ized by looking for EBV DNA in the plasma or serum. The detection of EBV

DNA was reported to be highly sensitive and specific at 0.92 (95% confidence

interval (CI): 0.82�0.96) and 0.88 (95% CI: 0.78�0.94), respectively (Liu,

Fang, Liu, Yang, & Zhang, 2011).

The early stages, regarded as the “occult primary” of NPC, remains a diagnostic

challenge for the clinician. PCR is known to be an excellent tool for the early

diagnosis of NPC and metastatic neck nodes via the detection of EBV DNA at a

rate of 97.1%. This molecular tumor marker could be integrated into routine

clinical use to quicken diagnosis and increase the rate of prognosis (Yap,

Hassan, Chan, Choo, & Ravichandran, 2007).

The biopsy of nasopharynx is the preferred definitive diagnostic test for NPC,

due to the limited sensitivity (70%�90%) of the nasopharyngeal cytology.

Multiple biopsies are required from the nasopharynx in cases suspected to have

NPC. In order to diagnose metastatic NPC, the fine needle aspiration cytology

(FNAC) needs to be conducted on the enlarged cervical lymph node. Fine-

needle aspiration can be used for the initial diagnosis/staging.

Immunohistochemical staining and EBER ISH will instead be used when faced

with cases having occult histological findings (Malaysia Health Technology

Assessment Section (MaHTAS), MDD, & Ministry of Health Malaysia, 2016).

Epstein�Barr virus serology
EBV belongs to the subfamily of gamma herpes virus. It consists of linear

double-strand DNA, resulting in infectious mononucleosis, which is the most

common primary infection in adolescence and adults in the world. EBV can be
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orally transmitted via direct contact with infected saliva. The rate of infection of

EBV in adults worldwide is over 95%. Hong Kong reported the highest inci-

dence rate of infection in children aged 6 and 10, at rates of 80% and 100%,

respectively. The infection is usually asymptomatic in infants and children

(Tabuchi et al., 2011). EBV can remain in latent stage in lymphocyte cells, espe-

cially B lymphocytes. It can manifest itself by contributing in several malignan-

cies, such as NPC, but other factors can also do this (Tabuchi et al., 2011;

Young & Dawson, 2014). In vitro studies confirmed the presence of viral DNA,

as well as antigen expression, in lymphoid tissue and nasopharyngeal epithe-

lium (Young & Dawson, 2014).

The aforementioned hypothesis positing that EBV’s primary infection takes

place several years prior to NPC agrees with the fact that EBV is present in pre-

malignant epithelial lesion in the early stages of carcinogenesis. The EBV

genome is made up of about 80 genes. EBV’s latent genes are regarded as the

most crucial, due to their link with carcinogenesis via the increased growth and

survivability of infected cells, and its subsequent link to the development of

NPC. The metastatic disease is the result of increased genetic/epigenetic

changes to the post-NPC development (Liao & Lai, 2012).

Several EBV-associated antigens are applicable for the detection of immune

response (antibodies) in acute infections, such as VCA, the EA, and the EBV

nuclear antigen (EBNA). These methods are known to be effective in the detec-

tion of EBV infections (De Paschale & Clerici, 2012; Gulley & Tang, 2008). EBV

antibodies (Ab) include VCA IgM, VCA IgG, VCA IgA, EBNA IgG, early D anti-

gen (EA D) IgG, and heterophile antibodies (De Paschale & Clerici, 2012).

An acute infection results in the production of immunoglobulin M (IgM) and

immunoglobulin G (IgG) anti-VCA. VCA IgM will be gone in 4�6 weeks, while

IgG remain present at minute levels for a lifetime. In the case of NPC, IgG is pres-

ent at levels that are higher in the case of an acute infection. Also, IgA anti-VCA,

which is absent in an acute infection, is present, at significant levels in the case of

NPC (De Paschale & Clerici, 2012). Otherwise, EA IgG is eliminated after 3�6

months. However, EBNA IgG antibodies will develop usually after 3-6 months of

having the infection and remains for life (Fig. 8.1) (De Paschale & Clerici, 2012;

Gulley & Tang, 2008).

Recent studies showed that increased levels of antibody, especially IgA antibo-

dies against lytic and latent protein expression in epithelial cells, preceded the

development of NPC (Coghill et al., 2014).

The strong link between EBV and NPC can be shown by the expression of EBV

gene products in cancer cell and the associated immunological response to

the EBV specific antigens. IgA serological response in NPC cases represent the

mucosal origin in NPC, and its presence is linked to increased risk toward the

development of NPC amongst the population, which could turn out to be
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effective as a diagnostic marker for the identification of early-stage NPC

patients (Fachiroh et al., 2006).

Several latent gene products can be expressed within the NPC tumor cells. EBNA1

induces strong antibody responses with IgG and IgA, relative to other latent gene

products, such as LMP1, LMP2, and BARF1 (Fachiroh et al., 2006). The EBV lytic

cycle can be used to express multiple lytic gene products, subsequently inducing

the development and maintenance of the malignancy. However, these genes are

rarely prevalent in the NPC tumor cells (Fachiroh et al., 2006).

NPC can be diagnosed via detecting specific serological response against multi-

ple EBV gene products, such as anti-EBNA1, anti-EA, and anti-VCA antibodies.

NPC cases are distinctive in that they report high levels of VCA or EA IgA and

EBNA1 IgA (collectively referred to as EBV IgA), although the response of EA or

VCA IgG are unspecified in the case of NPC, due to the fact that they are

revealed in other EBV diseases. NPC patients respond differently to different

EBV lytic gene products, but they have shown increased antibody response,

encompassing IgG and IgA, against small capsid protein VCA-p18 (Fachiroh

et al., 2006).

Figure 8.1 Serological titers distinguish primary infection from remote infection. IgG anti-VCA and IgM anti-
VCA increase in concert with symptoms of primary infection and a positive heterophile test. After symptoms
resolve, remote infection is characterized by EBV nuclear antigen (EBNA) and IgG anti-VCA without EA,
although EA and IgM may reappear with or without symptoms on viral reactivation or EBV-related neoplasia.
IgG anti-VCA, Immunoglobulin G anti-viral capsid antigen; IgM anti-VCA, immunoglobulin M anti-viral capsid
antigen; EA, early antigen. Source: Adopted from Gulley et al., 2008.
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The molecular diversity of EBV antigens recognized by antibody response (IgA

and IgG) have shown different patterns when coming from different individuals

and different stages of cancer (Fachiroh et al., 2006). It is also important that

clinicians are able to discern antibody response patterns against NPCs in

patients (Coghill et al., 2014).

The response level of EBV IgA, especially VCA IgA titers in NPC patients, could

be useful for the prognosis, due to the fact that remission is linked to the low-

ered level of IgA and also when the tumor shrinks postradiotherapy. However,

it should be pointed out that recurrent disease or enlargement of the tumor

could be linked to stable/increased response level (Fachiroh et al., 2006; Lin

et al., 2000).

Several EBV antibodies serological have been found to be helpful in NPC

screening program including elevated titers of the following antibodies such as

IgA antibodies against VCA, EA, EBNA 1 and 2, EBV-specific DNase and IgG

antibodies against EBV transactivator protein (ZEBRA), especially EBV IgA

against VCA and EA antigen (Tay et al., 2016). As of now, it is not known why

the EBV-infected NPC cells proliferate quicker than EBV-negative NPC cells, which

results in a clonal expansion of EBV-positive tumor cells within tumor masses

(Lin et al., 2000).

EBNA-1 is an important latent EBV gene product which is required for EBV repli-

cation, development and initiation of cancers. In addition, EBNA- 1 is consid-

ered as a potential tumor marker that can be helpful and effective in the

diagnosis and prognosis of NPC (Leight & Sugden, 2000; Sivachandran, Wang,

& Frappier, 2012).

DNase assay is a method that is able to detect the presence of antibody-

neutralizing EBV DNase activity. This antibody can be detected at increased

levels of sera of NPC patients prior to the manifestation of clinical symptoms

(Chen et al., 1989; Chen et al., 1987; Cheng, Chen, Glaser, & Henle, 1980;

Chien et al., 2001). Also, IgG anti-ZEBRA is prevalent in high titers in young

NPC patients relative to other markers such as VCA and EA, and is regarded as

an excellent and sensitive marker toward the identification of early stage NPC.

ZEBRA is an imperative EBV gene product that would require a transformation

from a latent cycle to a productive cycle for it to work (Dardari et al., 2000;

Yang et al., 2015; Zhang et al., 2006).

A high titer of EBV antibodies, such as VCA IgA, anti-EBV DNase, combined EBV

EA IgA1 EBNA-1 IgA, and EBNA-1 IgA has been detected prior to the develop-

ment of tumors in the plasma of NPC patients in several serological studies

(Chang et al., 2008; Cheng et al., 1980; Chien et al., 2001; Li et al., 2010; Liao

& Lai, 2012; Ng et al., 2010; Teresa et al., 2007).

Several methods can be used for NPC serodiagnosis, such as cell-based indirect

immunofluorescent assay (IF) and ELISA. The latter is the most commonly used
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technique due to its sensitivity and specificity relative to the former but it is

time-consuming method and unsuitable for large scale cases. Nevertheless, IF is

considered as effective and the standard technique (Liao & Lai, 2012). It can

also be used as a screening method for detecting NPC via the analysis of the

IgA antibody titer against VCA, EA, and EBNA, although it requires different cell

lines for specific analysis (Tabuchi et al., 2011).

ELISA encompass several EBV antigens, such as EBV cell extracts, purified native,

or recombinant EBV proteins and synthetic peptides, all of which were previ-

ously reported EBV antigens, and other markers such as thymidine kinase,

DNase, ribonucleotide reductase, ZEBRA, VCA-p18 (encoded by the BFRF3

reading frame), and EBNA1 (Fachiroh et al., 2006). The recent diversified anti-

body response against combined EBV antigens, such as ZEBRA and VCA-p18

IgA, or ZEBRA plus EBNA1 IgA tested for increased sensitive diagnosis of

patients suffering from NPC. These tests are frequently conducted prior to the

manifestation of NPC. Despite the fact that these tests are used to screen for

NPC, it can also act as markers for the remission and relapses in NPC patients.

However, it should be pointed out that these serologic screening tests are less

sensitive and specific, and too expensive to run, all of which limit its subsequent

clinical application (Fachiroh et al., 2006).

The results from the laboratory require skilled physicians to interpret. An initial

diagnosis of NPC can be assumed in the presence of an increased of VCA IgA

titer and lesion in the fossa of Rosenmuller detected by CT, which needs to be

confirmed via biopsy and to be repeated if necessary (Tabuchi et al., 2011). A

study conducted in southern China, an area prevalent with NPC, reported a

total of 91% of NPC cases have increased and sustained levels of antibody prior

to the diagnosis, and remained for the next decade at a mean duration 37628

months (Ji et al., 2007).

NPC oncogenesis is the result of interplay between events beside EBV reactiva-

tion, such as cellular genetic change due to environmental factors and/or

immune deficiency. ISH is the standard technique for detecting EBER signal in

all tumor cells in both histological and cytological materials, but EBER is absent

from the adjacent normal tissue, with the exception of a few scattered lym-

phoid cells (Liao & Lai, 2012; Van Hasselt & Gibb, 1999).

Detection of EBERs using ISH with an EBER probe is preferred in the case of low

EBV DNA. The expression of EBV antigens is limited, and in conventional IHC

and ISH, it is rather inconvenient. It can also be used for a variety of tissues,

encompassing old archive material, rendering it excellent for diagnostic pathol-

ogy (Van Hasselt & Gibb, 1999).

Wide range of sensitivities and specificities. (56.4%�73.0%) and (88.2%�
98.2%) has been reported previously of EBV DNA viral load. In addition, EBV

An Evidence-Based Approach to the Management of Nasopharyngeal Cancer

149



DNA viral load is considered as a useful marker for the early detection of NPC

in a screening program (Tay et al., 2016).

Histopathological evaluation
Nasopharyngeal neoplasm was classified by the World Health Organization

in 1978 into three histological types which are(WHO type I), nonkeratinizing

carcinoma (WHO type II), and undifferentiated carcinoma (WHO type III)

(Lin et al., 2000; Lu, Cooper, & Lee, 2010). In 2005, based on the second

edition of the WHO NPC classification, the WHO defined the histological

classification as splash cells, nonkeratinizing (differentiated and undifferenti-

ated carcinoma), and BSCC. Lymph-epithelial carcinoma was considered a

morphological variant of undifferentiated carcinoma (Table 8.2) (Li & Zong,

2014; Lin et al., 2000; Malaysia Health Technology Assessment Section

(MaHTAS) et al., 2016; Yang et al., 2015).

Undifferentiated carcinomas reported a higher local tumor control rate during

treatment and incidence of distant metastases relative to differentiated carcino-

mas. Squamous cell carcinoma (SCC) is common in older patients in nonen-

demic areas, who reported poor prognosis. Nonkeratinizing carcinoma is

mostly prevalent in both endemic and nonendemic areas, and is linked with

EBV infection (Boia et al., 2013; Yang et al., 2015).

Other studies have shown that SCC accounts for a quarter of NPC cases in

North America, but only 1% occurred in endemic areas; while undifferentiated

carcinoma accounts for 95% of all cases in high-incidence areas, with 60% of it

taking place in North America (Tabuchi et al., 2011).

Risk has a strong genetic component to it, as per the increased risk of Chinese

and North Africans and their descendants. EBV infection is linked to nonkerati-

nizing NPC, due to the increased levels of antibodies to EBV in patients with

NPC, the presence of EBV DNA or RNA in all tumor cells, and the presence of

Table 8.2 Histopathological classification of nasopharyngeal carcinoma (NPC).

WHO Classification 2005 WHO Classification 1991 WHO Classification 1978

Keratinizing squamous cell carcinoma (KSCC) Squamous cell carcinoma WHO type I (well-differentiated

keratinized SCC)

Nonkeratinizing carcinoma

l Differentiated

l Undifferentiated

Nonkeratinizing carcinoma

l Differentiated

l Undifferentiated

WHO type II (differentiated

keratinized non-SCC)

Basaloid squamous cell carcinoma (BSCC) No synonym exists (recently described) WHO type III (undifferentiated

carcinoma)

Source: Adopted from Malaysia Health Technology Assessment Section (MaHTAS) et al., 2016.
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EBV in a clonal episomal result in the precursor damage of NPC (Lu et al.,

2010; Yang et al., 2015).

Histopathology of nonkeratinizing carcinoma
Nonkeratinizing carcinoma of NPC involves over 95% of NPC in high-incidence

areas, and about 75%�87% of NPC in low incidence areas. These tumors are

commonly more radiosensitive relative to SCC, and are strongly linked to EBV

(Li & Zong, 2014).

The biopsies differ in appearance, from the presence of an frank tumor con-

taining ulcer, to the involvement of the mucosa with an intact surface epithe-

lium. Tumors include solid sheets, irregular islands, and dyscohesive sheets

and trabeculae of carcinomas intertwined with lymphocytes and plasma cells

(Barnes et al., 2005).

Subclassifications into undifferentiated or differentiated subtypes are voluntary

due to their differences lacking clinical or prognostic significance, and different

regions of the same tumor or different biopsies taken at different time intervals

from the same patient could share one type or more (Li & Zong, 2014). If both

subtypes are present in the sample, the tumor can be classified based on the

prominent subtype, or as a nonkeratinizing carcinoma possessing the features

of both subtypes (Barnes et al., 2005).

Histopathology of undifferentiated and differentiated nonkeratinizing
carcinoma

The undifferentiated subtype is the most important histopathological type of

NPC, although its exact percentage differs from one patient to another. It

accounts for 47%�92% in NPC cases of endemic populations. In a Western

(nonendemic) population, this subtype of NPC was reported to be about 44%

(Boia et al., 2013; Lu et al., 2010). The undifferentiated subtype is character-

ized by syncytial large tumor cells with undefined cellular borders. With a

round-to-oval vesicular nuclei, the nucleoles exhibit scattered mitotic activity.

The cells appear to be crowded, or in some cases, overlapping. In certain

cases, the core of the cells could be more chromatin-rich than that of the

vesicular. The sparse cytoplasm is either ampofophilic/eosinophilic (Fig. 8.2).

The density of lymphocytes and plasma cells varies significantly. A desmoplas-

tic is uncommon (Barnes et al., 2005; Gulley & Tang, 2008; Thompson,

2007).

The “Regaud” pattern denotes a solid platelet-growing tumor cell growth pat-

tern which is usually with well-defined epithelial cell collection surrounded by

infiltrated cells (solid type cells), while the “Schminke” pattern of the presence

of apparently separate or loose tumor cells (sometimes referred to as reticu-

lated pattern) with intermingled inflammatory cells (isolated cell types), which
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are the two growth pattern classically described (Brennan, 2006). This latter

pattern illustrates the previous definition of NPC: “lymphoepithelial carcinoma

or lymphoepithelioma.” These histological patterns lack any prognostic signifi-

cance (Boia et al., 2013; Lu et al., 2010).

Differentiated carcinoma is not common, representing B7%�12% of all NPCs

in southern China (Cao, Simons, & Qian, 2011). This value is similar to that of

the undifferentiated type in Singapore, at about 41% of its NPC patients (Li &

Zong, 2014).

The differentiated nonkeratinizing NPC is very similar to the histopathology of

undifferentiated carcinoma, except that it differs from its undifferentiated coun-

terpart via its display of cellular stratification and pavementing, often in a plexi-

form arrangement, which is a growth pattern similar to transient cell carcinoma

in the urinary tract (Barnes et al., 2005; Peterson & Nelson, 2013). The tumor

Figure 8.2 Cytological spectrum of nasopharyngeal nonkeratinizing carcinoma,
undifferentiated subtype. (A) cells exhibit a syncytial quality, and possess vesicular
nuclei, prominent nucleoli, and amphophilic cytoplasm 3400. (B) The syncytial-
appearing cells have vesicular nuclei, distinct nucleoli, and lightly eosinophilic
cytoplasm. There are some interwind lymphocytes 3400.

Figure 8.3 Nasopharyngeal nonkeratinizing carcinoma. (A) Example of differentiated
subtype is characterized by sheets of tumor separated by a dense infiltrate of
lymphocytes and plasma cells with plexiform arrangement. (B) Tumor Island in a
lymphoid cell-rich stroma. Some lymphocytes are also seen within the tumor 3400.
(C) this tumor shows an uncommon trabecular growth pattern 3200.
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cells exhibit fairly well-defined cell lines and vague intercellular bridges, and

may, in exceptional cases, be temporary keratinized cells. Relative to its undif-

ferentiated counterpart, the cells are often somewhat smaller, nuclear cyto-

plasmic relationships are smaller, the nuclei may be more chromatic, and

nucleoli are not usually as prominent (Fig. 8.3) (Barnes et al., 2005).

In certain cases of nonkeratinizing carcinoma, the scattered epithelioid

granulomas are prevalent, and so prominent that it engulfs the small carco-

nomic islands. Many admixed eosinophil are present in a quarter of the

cases. Certain specific cases exhibit the prominent infiltration of neutrophils

despite the absence of ulceration (Barnes et al., 2005).

Immunoprofile and Epstein�Barr virus detection nonkeratinizing
carcinoma

An immunoperoxidase reaction via antibodies to broad spectrum cytokeratins

(e.g., AE1/3 and MNF-116) is usually effective (Lu et al., 2010). Cytokeratins

are defined as intermediate filaments of proteins forming the cytoskeleton of

epithelial cells that retain their expression in tumors originating from epithelial.

Low-molecular-weight cytokines, including CK8, CK18, and CK19 recognized

by antibodies CAM 5.2 or 35BH11, and a keratin (panceratin) cocktail, recog-

nized by the antibody AE1/AE3, are all effective screening markers that can be

used to detect epithelial differentiation (Bahrami, Truong, & Ro, 2008).

Epithelial membrane antigen (EMA) can be used in place of CKs to detect epi-

thelial differentiation, especially in sarcomatoid carcinomas or the undifferenti-

ated carcinomas that are negative or focally positive for CK (Dabbs, 2013).

Almost all tumor cells exhibit significant staining for pancytokeratin (AE1/AE3,

MNF-116). This uniform staining stands in contrast to the common focal

staining in undifferentiated carcinoma, such as the lung and thyroid cartilage.

High-molecular-weight cytokeratin staining (such as cytokeratin 5/6, 34ßE12) is

significant, while low-molecular-weight cytokeratin staining (such as CAM5.2)

is often weaker and uneven, and staining of Cytokeratin 7 and 20 are both

negative (Barnes et al., 2005).

In nonkeratinizing NPCs with a significant lymphocytic infiltrate, the cytokeratin

immunostain outlines the epithelial cells to show a pronounced meshwork pat-

tern of staining. EMA staining is often focal in nature. The staining for p16

which is a tumor suppressor gene and also an inhibitor of the cell cycle, is usu-

ally negative in NPC, as opposed to the oropharyngeal carcinoma, which is

characteristically positive for p16 (Mäkitie et al., 2003; Peterson & Nelson,

2013). Nonkeratinizing undifferentiated carcinoma exhibit cytokeratin-positive

cells in cohesive groups or in meshwork reticulated pattern with interwind lym-

phocytes. Due to the division of cell clusters via lymphocyte infiltration, a dis-

tinct reticulated or meshwork pattern is generated, while the nonkeratinizing

pattern differentiated NPC exhibit cellular sheets of closely related polygonal
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tumor cells for immuno staining for cytokeratin (Fig. 8.4) (Barnes et al., 2005;

Lu et al., 2010).

The immune reactivity of the EMA in NPC is often only focal. In the majority of

the cases, tumors have a strong nuclear stain for P63, which is necessary for

regenerative proliferation of the arms and legs and craniofacial and epithelial

development. Overexpressions of p63 have been observed in many human

cancers, especially in less differentiated tumors (Guo et al., 2006). A prominent

feature of NPC is the presence of a massive lymphoid filtration in the primary

tumor. This infiltrate is mostly made up of T lymphocytes and a small amount

of B cells, monocytes, dendritic cells, scattered protein positive and eosinophils.

The plasma cells are all polyclonal (Keryer-Bibens et al., 2006).

Characteristics that favor a diagnosis of carcinoma encompass the presence of

contiguous cell groups in certain foci (estimated by mean size increase) and the

poorly defined cell borders. The diagnosis can be easily confirmed via immune

staining for cytokeratin. NPC with marked cellular spindle can resemble a high-

grade sarcoma. In most cases, the diagnosis can be made by identifying in cer-

tain foci a component of typical NPC and can be further confirmed by cytoker-

atin immunoactivity (Barnes et al., 2005; Cohen & Scheimberg, 2015).

EBV detection of nonkeratinizing nasopharyngeal carcinoma is linked to EBV in

100% of cases, regardless of the ethnicity of the patients. EBV latent membrane

protein 1 (LMP1) is generally positive in 30%�40% of cases, with its immunos-

taining uneven and weak, rendering it unreliable for exhibiting the presence of

EBV. The ISH for EBV-encoded early RNA (EBER) is the most effective method of

doing so. This makes it possible to clarify diagnostically challenging cases using

conventional light microscopy (Peterson & Nelson, 2013).

Nonkeratinizing NPC exhibits nuclear labeling in almost all of its cells (Fig. 8.4).

ISH of EBER can help diagnose NPC and distinguish between carcinoma and

reactive epithelial atypia (Barnes et al., 2005; Lu et al., 2010; Peterson &

Figure 8.4 Nasopharyngeal nonkeratinizing carcinoma, undifferentiated subtype.
(A) Immunostaining for pancytokeratin highlights the surface epithelium as well and
irregular clusters and sheets of positive cells (carcinoma) in the stroma 3200. (B)
Immunostaining for cytokeratin usually reveals a meshwork pattern of staining 3200.
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Nelson, 2013). A positive result signifies a nasopharyngeal origin (although not

specific) in the case of a metastatic nonkeratinizing carcinoma of an unknown

primary. Other methods of detecting EBV, such as PCR and staining for EBV

LMP1, cannot be used for diagnosis, due to the smaller number of bystander

EBV positive lymphocytes could affect a positive result (Lu et al., 2010; Peterson

& Nelson, 2013).

Histopathology of keratinizing squamous cell carcinoma
KSCC is not prevalent within NPC endemic regions. In the case of NPC

nonendemic regions, such as Singapore, it makes up 1%�20% of NPC cases

(Tan & Putti, 2005). This stands in stark contrast with the western nonen-

demic regions, where it was reported that the proportion of NPC cases

reached 67% (Shedd, von Essen, & Eisenberg, 1967).

The invasive carcinoma demonstrates obvious differentiation under a light

microscope in the form of bridges and/or keratinization throughout the tumor,

which are morphologically identical to KSCCs that are prevalent in the other

head and neck mucosal regions. The level of differentiation can be further clas-

sified into well differentiated (most common), moderately differentiated, and

poorly differentiated (Li & Zong, 2014).

The tumor grows to form irregular islands, alongside an abundance of

Desmoplastic stroma and intertwined with lymphocytes, plasma cells, neutro-

phils, and eosinophils. The tumor cells exhibit features that are polygonal and

layered, where the cell boundaries are separated and defined by intercellular

bridges (Fig. 8.5) (Barnes et al., 2005; Li & Zong, 2014; Thompson, 2007). The

cells at the core of the islands or close to the surface are often replete with

more eosinophilic glassy cytoplasm, which can also be identified via cyto-

plasmic tonofibrils, indicative of cellular keratinization. In certain cases, the kera-

tin form pearls. The nuclei often exhibit hyperchromia, while the level of

nuclear pleomorphism varies between mild to prominent. Surface epithelium is

Figure 8.5 Nasopharyngeal keratinizing squamous cell carcinoma (KSCC), well differentiated. (A) Tumor
shows invasion into the stroma. (B) Irregular islands of carcinoma infiltrate an abundant desmoplastic stroma.
The tumor cells show obvious squamous differentiation and keratinization. Source: Adopted from Barnes, L., Eveson,

J. W., Reichart, P., & Sidransky, D. (2005). Pathology and genetics of head and neck tumours (Vol. 9). IARC.
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frequently evident in the samples, and it is assumed to represent in situ carci-

noma (Barnes et al., 2005).

KSCC can be prevalent de novo or as per radiation-associated cancer that can

be evident years after radiotherapy for nonkeratinizing NPC. The reported

annual averages for postradiation SCC were 0.55%�1.0% (Chan, To, Wong, &

Wei, 2014). Relative to its nonkeratinizing counterpart, KSCC exhibited a

greater tendency for locally advanced tumor growth (76% vs 55%). The latter

patient group reported a lower incidence (29%) of lymph node metastases rela-

tive to their previous counterparts (70%) (Reddy, Raslan, Gooneratne, Kathuria,

& Marks, 1995). While certain studies proposed that this subtype of NPC is less

sensitive to radiotherapy and a worse prognosis than its nonkeratinizing coun-

terpart, others have reported that it does not differ much in the context of bio-

logical behavior (Li & Zong, 2014).

Immunoprofile and Epstein�Barr virus detection keratinizing squamous
cell carcinoma

In keratinizing squamous cell carcinoma usually demonstrates immunoreactivity

with strong diffuse staining for pancytokeratin, high-molecular-weight cytokera-

tin, and focal epithelial membrane antigen. In contrast, weak or scanty staining

for low-molecular-weight cytokeratin. In the case of radiation-induced keratiniz-

ing squamous carcinoma, it is not linked to EBV. However, in the case of de

novo KSCCs, the data pertaining to EBV remains murky (Barnes et al., 2005;

Peterson & Nelson, 2013).

Apart from histological differences, latent infection of EBV is evident in most cases

of NPC within endemic regions, but is absent in KSCCs (Breda et al., 2010).

Usually, patients have lower or negative IgA titers against EBV compared to nonker-

atinizing carcinomas. KSCC has lower loads of EBV relative to its nonkeratinizing

counterpart. In the case of ISH, EBER tested positively in nonkeratinizing NPC, while

it did not test positive nearly as often in KSCC (Li & Zong, 2014; Lu et al., 2010).

Basaloid squamous cell carcinoma
BSCC was first reported in 1986 in the tongue, larynx, and hypopharynx, marking

itself as a distinctive histological variant of SCC. BSCC was defined back in 2005 in

the WHO Blue Book as an aggressive high-grade variant of SCC that is made up of

basaloid and squamous components. The upper aerodigestive tract is where this

type of tumor is most prevalent, especially epiglottis, hypopharynx (piriform

sinus), and the base of the tongue. Other sites for this type of tumor include floor

of the mouth, oral mucosa, palate, tonsils, sinonasal tract, nasopharynx, and tra-

chea. It has also been reported in the esophagus, lung, anus, cervix uteri, penis,

and urinary bladder (Ereño et al., 2008; Wan, Chan, Lau, & Yip, 1995).
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A predominantly basaloid histology is linked to distant metastases in 52% of

patients. The lesions can develop distant metastases, deep invasion, local recur-

rence, and lymph node involvement. The lung and liver are the most common

sites for distant metastatis (Ereño et al., 2008).

This type of cancer takes up about 0.2% of NPCs in southern China. There are

some cases of BSCC that were analogous to tumors that are more common in

other head and neck regions, and were reported to occur as the primary

tumors of the nasopharynx (Barnes et al., 2005).

Basaloid cells are minuscule and possess hyperchromatic nuclei while lacking

nucleoli, with scant cytoplasm. They remain closely packed and grow in a solid

pattern dictated by a lobular configuration. In certain cases, there is a marked

peripheral palisading Comedonecrosis, stromal hyalinization, and basophilic

mucoid matrix (Li & Zong, 2014; Wan et al., 1995).

The tumor exhibits a lower clinical aggressiveness relative to BSCC occurring

in other head and neck sites. These tumors, in Asians, tested positive for

EBV, while in the case of Caucasians, only one case tested negative (Li &

Zong, 2014).

Smaller numbers of EBV and nuclear signal is commonly detected in BSCC

(Thompson, 2007). Via immune histochemistry, BSCC contains cytokeratins,

EMA, and vimentin. Some authors have proposed a cocktail of keratins, made

up of Cam 5.2, pankeratin AE/AE3, and CK7, while others recommend that the

high-molecular-weight keratin of 34bE12 could be the most effective marker in

the case of this tumor. Recent works confirmed the strong and diffuse staining

for P63 immunomarker within the BSCC tumor (Radhi, 2012).

The IHC is crucial for recognizing and diagnosing endoscopic biopsies of

BSCCs, since biopsies are superficial or lack the basaloid and squamous compo-

nents that are common in this type of tumor. Diagnosing BSCC is indeed diffi-

cult (Ereño et al., 2008).

Application of brush cytology versus
tissue biopsy
A definitive diagnosis of NPC usually will achieve by taking a tissue biopsy

from the primary lesion or metastatic focus. This usually means the histological

diagnosis of the biopsy material, but for the past 20 years, cytology in the

neck and head cancer is being used more, including NPC (Van Hasselt &

Gibb, 1999). There are two main branches of cytopathology: exfoliative and

aspiration biopsy (Al-Abbadi, 2011).

Diagnostic cytology is noninvasive, simple, faster, cost-effective, has high

acceptance among populations, and helpful in the field of cancer screening
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(Ayele, Mohammed, & Yimer, 2017). It can be performed using methods such

as brushing or scraping. Various types of samples can be extracted without

anesthesia, such as vaginal scabs, sputum, urine, body fluids, etc., at low risk

for healthy and critical patients (Ayele et al., 2017; Burkhard & Wellman,

2013).

Exfoliative cytology involves extracting (scraped) cells from the nasopharyngeal

mucosa as a sample by special instrument. This approach is rather atraumatic,

and fast and cheap. It is suitable for the diagnosis of a primary NPC, alongside

recurrent and residual tumors (Kaur, Saxena, Samantha, Chawla, & Yadav,

2013; Van Hasselt & Gibb, 1999).

The FNAC is the most common method used for diagnosing head and neck

cancers. It is the method used for detecting extranodal distant metastases,

especially lymph node metastases in the cervix. It is safe, tolerable, cost-

effective, and accurate, with minimal complications (Chang et al., 2001; Naqvi,

Husain, Ansari, & Yousfani, 2004).

Exfoliative cytology was applied on the nasopharynx, due to the aforemen-

tioned benefits in the context of gynecology (Ablashi, Faggioni, Krueger,

Pagano, & Pearson, 2012; Kumaresan & Jagannathan, 2014). The method col-

lects cells that have been overthrown in the nasopharyngeal cavity, and the

abraded cells from the surface of the nasopharynx.

Many devices can be used in exfoliative cytology such as cotton wool, swab,

and uterobrush. However, these devices are not disposable, and need to be

carefully sterilized for reuse, which is rather time consuming. After the sample is

collected, it is spread evenly onto a glass slide. This slide is then wet fixed using

spray fixative/immersed in 95% alcohol; however, some pathologists have

reported a preference for air-dried smear. Then this slide will be stained by

either Hematoxylin and Eosin, or the Papanicolaou stain, which will stain the

nuclear parts of the cells, and also Gimsa stain will be used usually to stains

cytoplasmic details. Hence, both staining methods complement one another

(Lu et al., 2010; Van Hasselt & Gibb, 1999).

More smears can be tested in order to increase the diagnostic accuracy by

detecting several EBV latent proteins, such as one to identify EBNA, while the

other detects EBERs (Adham et al., 2013; Ramayanti et al., 2017; Van Hasselt &

Gibb, 1999).

NPC can be diagnosed via the detection of Epstein�Barr virus distal non-diffuse

(EBV DND) load and/or LMP1, which is a latent EBV gene product in carcino-

genesis. Within the nasopharyngeal swab, sensitivity and specificity for the EBV

DND load and LMP1 were 90% and 99% and 87.3% and 98.4%, respectively.

Nasopharyngeal swab is a suitable diagnostic method in the screening workup,

especially in the case of risky individuals (Abdullah, Alias, & Hassan, 2009; Hao,

Tsang, & Chang, 2003; Tune et al., 1999). This method has been touted as an
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accurate and noninvasive method, and as an alternative to biopsy, since the

process is minimally traumatic to the patient and samples can be collected

from an original lesion at the primary site of the nasopharynx (Adham et al.,

2013; Zheng, Lu, Li, & Jia, 2015).

The nasopharyngeal swab can be used for cytological diagnosis of NPC by the

detection of latent EBV viral proteins in infected cancer cells. However, cytology

demonstrated limited sensitivity of 70%�90% for NPC diagnosis. Nevertheless,

Hong Kong, Taiwan, Canada, and Indonesia reported high sensitivity and speci-

ficity using nasopharyngeal swab to diagnose NPC at 87.3%�96.4% and

90.0%�98.4%, respectively (Adham et al., 2013; Barnes et al., 2005; Zheng

et al., 2015).

The detection of EBV DNA and RNA in NP brush/swab sample has been

heavily researched for application in early-stage and recurrent/relapse NPC

case diagnosis, due to its promising features as a prognostic tool for ther-

apy and follow-up assessment. Detection of high levels of EBV DNA viral

load in NP brush/swab samples indicate a recurrent disease/poor prognosis

and considered as confirmatory tool in the case of serological screening

tests in a NPC diagnosis program (Adham et al., 2013; Ramayanti et al.,

2017; Zheng et al., 2015).

In the previous study by Ramayanti et al., 2017, was discovered that NPC

brushing can be considered as a diagnostic tool for NPC, demonstrating

increased loads of EBV DNA in NPC patients relative to the control samples.

The pattern of expression profiles for both lytic and latent genes, as well as EBV

DNA viral, was similar to the biopsy samples. The prevalence of viable tumor

cells on the NP site is reflected by the increased EBV DNA loads in both NP

brushing and biopsy section samples collected from NPC patients (Ramayanti

et al., 2017).

However, nasopharyngeal biopsy is considered as a confirmatory diagnostic

method for NPC cases by histopathological examination. The data provides the

histopathologist with a diagnosis of benign (reactive lymphoid hyperplasia)/

malignant (NPC) (Adham et al., 2013; Zheng et al., 2015). Biopsy is usually

done in parallel with nasopharyngeal (NP) endoscopy of a suspected tumor

lesion, followed by histopathological assessment and EBV evaluation using

methods such as ISH for EBER and IHC for LMP1 and EBNA1 (Zheng et al.,

2015).

Relative to the biopsy method, the NPC brushing technique has in the past

reported false-negative rates, especially when the tumors are deeply embedded

into the organ or body. The brushing procedure, going deep, could miss a few

cells, resulting in negative rates (Adham et al., 2013; Stevens et al., 2006).

Despite the pain, invasiveness, and difficulty of repetition associated with the

biopsy method, biopsy considered a better choice, standard and more accurate
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method compering with the NPC brushing technique especially at an early

stage of cancer (Adham et al., 2013; Stevens et al., 2006).

Local anesthesia, accompanied with flexible and rigid endoscopes, are com-

monly used to extract biopsy samples. The rigid endoscope can easily visualize

the nasopharynx, alongside small or submucosal lesion, sensitive at 95.1% and

95.6%, respectively (Waldron, Andrew Hasselt, & Wong, 1992).

With the presence of early-stage disease and indistinct tumor, the lateral pha-

ryngeal recess, where it is most prevalent in early diagnoses, can be biopsied.

Simple, safe, and noninvasive methods are needed for the early-stage NPC

diagnosis (Adham et al., 2013).

Conclusion
An effective screening program involving NPC needs to be designed in order to

achieve effective curable treatment, improve prognosis, and diagnose NPC

early. Hence, the effective screening and diagnostic method (developed

method) is needed recently that is simple, not time-consuming, noninvasive,

low cost, and accurate. The diagnostic method also needs to be able to discern

the prognosis of NPC and its corresponding stages.

Due to the link between EBV and NPC, screening tests such as the EBV anti-

body serological tests and methods that detect EBV DNA load and EBV antibo-

dies have been developed. These methods have been determined to be

effective at early diagnosis, treatment monitoring, and prognosis of NPC

patients, especially in the case of endemic and high-risk populations. These

tests have shown to be sensitive and specific, and EBV-EA IgA has been deter-

mined to be the best screening marker of NPC, since it can detect 70%�100%

of patients afflicted with the disease (Lu et al., 2010).

Between the three histological types of NPC, nonkeratinizing carcinoma is the

most common occurrence in endemic and nonendemic areas. It is also strongly

linked to EBV. KSCC, relative to nonkeratinizing carcinoma, is known to be

prevalent in nonendemic areas, and reported to have poor response to treat-

ment, high incidence of advanced tumor growth, and a worse prognosis com-

pared to nonkeratinizing carcinoma.

Immunohistochemical staining is most effective when differentiating between

carcinoma and noncarcinoma cells, where NPC cells will induce a positive reac-

tion relative to lymphoma, while atypical cells will exhibit a negative reaction.

Scanning for EBER using ISH for EBER is regarded as the standard diagnostic

method for NPC, especially when other methods are not viable.

Nasopharyngeal brushing is regarded as the most suitable diagnostic method for

NPC. It was posited as being easy, accurate, noninvasive, and minimally
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traumatizing, and is the best alternative to an invasive biopsy. Nasopharyngeal

brushing is also suitable for early diagnosis of NPC, detecting recurrences and

relapses, and for monitoring treatments and prognosis. This technique is also flexi-

ble in that it can be used alongside other techniques for the confirmatory diagno-

sis of NPC.
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