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ABSTRACT

Background. Nasopharyngeal carcinoma (NPC) is one of the rare malignant diseases of childhood, of which
only 1% occurs in children. In recent years, genetic factors have attracted attention in NPC. A very limited data
have been reported about clustering within families.

Case. Herein, the familial clustering of nasopharyngeal carcinoma in the family of an adolescent with
nasopharyngeal carcinoma is presented.

Conclusions. There is familial clustering in nasopharyngeal carcinoma (NPC), but our knowledge on this
subject is limited, especially in children or adolescent populations. Therefore, we should be more careful in
NPC in childhood, especially in first-degree relatives.
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Nasopharyngeal carcinoma (NPC) is one of the
rare malignant diseases of childhood, of which
only 1% occurs in children.! Some subjects in
NPC are well known, including geographical
and ethnic distribution, the bimodal age
distribution in some countries, a 2-3 times
higher diagnosis in males than females, and
the association with Epstein-Barr virus (EBV).
NPC is common in Southern China, Southeast
Asia, the Mediterranean basin countries, and
Alaska but rarer in Japan, Europe, and North
America. It is bimodal in some populations
in North America and the Mediterranean
region. Moreover, the similarity between age
distribution patterns has been hypothesized to
be related to the similarity of latency patterns as
in NPC and Hodgkin lymphoma.?

In recent years, genetic factors have attracted
attention in NPC.2 A very limited data have been
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reported about clustering within families.*’
Studies suggest that having a first-degree
relative with NPC increases the risk of NPC
sevenfold, and therefore recommend screening
for NPCs among first-degree relatives.>'° The
rate of familial NPC was reported as 15.5%.
Additionally, the influence was more common
among siblings, with a relatively short interval
between affected siblings.® Studies associated
NPC with human leukocyte antigens (HLA)
and emphasized a possible relationship
between NPC and especially human leukocyte
antigen (HLA-A)."* In a genome-wide search
conducted in families at high risk for NPC,
the evidence of a major susceptibility locus for
NPC on chromosome 4 in a subset of families
was determined." However, our knowledge of
NPC and genetics is quite limited. Additionally,
familial clustering has not been emphasized
much in childhood NPC series.!>®

Herein, familial clustering of NPC in the family
of an adolescent with NPC is presented with a
related literature review.
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Case Report

A17-year-old male applied to the dentistbecause
of new-onset toothache and neck swelling. The
patient was referred to our hospital after the
dentist detected a mass. The patient’s medical
history was unremarkable, but his family history
revealed that one of his aunts and two uncles
had NPC and one of his uncles died due to NPC
(Fig. 1). Initial physical examination revealed a
firmly fixed mass of 70 x 80 mm in the left angle
of the mandible and 50 x 30 mm conglomerated
lymphadenopathy in the left cervical region.
Additionally, the oropharyngeal examination
determined an anteriorly deviated left tonsil
due to the mass. The patient did not have any
other findings including café au lait spot on
physical examination. The complete blood
count and biochemical analyses were within
normal limits.

The imaging studies revealed a normal
chest computed tomography. Computed
tomography and magnetic resonance imaging
(MRI) revealed a 65 x 55 x 45 mm mass on the
left side of the nasopharynx, which obstructs
the torus tubarius and eustachian tube (Fig.
2). Additionally, 35 x 25 mm conglomerated
lymphadenopathy was detected in the left
submandibular and upper cervical region.
18-F FDG PET/CT images revealed a mass on
the left of the nasopharynx (SUV__: 15) and
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lymphadenopathies (SUV__: 16.2) in the area
that extend to the left parapharyngeal in the left
upper and lower cervical region.

Undifferentiated @ NPC  was  diagnosed
from the pathological examination of the
nasopharyngeal mass biopsy. The patient
was staged as IVA (T4N1MO) according to the
American Joint Committee on Cancer NPC
staging classification after a metastatic work-up
completion. Polymerase chain reaction analysis
of EBV DNA in the sera was 33,000 ug/dL (N:
0-1000 ug/dL). The patient was instituted on
an NPC chemotherapy regimen containing
cisplatin, docetaxel, and 5-fluorouracil.®
Complete response was achieved after the fourth
cycle of chemotherapy. Intensity-modulated
radiotherapy (IMRT) with megavoltage (6 MV
photon) radiotherapy was delivered once daily
to the primary tumor and regional lymph nodes.
The gross tumor volume included the disease
in the primary lesion and cervical lymph nodes
as observed on MRI studies with gadolinium
contrast (T1 and T2 sequences). The clinical
target volume included the gross tumor volume
and all sites of potential subclinical disease with
1-cm margins. An additional margin of 3 mm
(depending on local policy) was added to define
the planning target volume. The primary tumor
received a total dose of 70 Gy and 66 Gy for those
with involved left level IB and II cervical lymph
nodes. All nasopharyngeal regions, including
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Fig. 1. The familial clustering of nasopharyngeal carcinoma on the patient’s pedigree.
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Fig. 2. Axial T2 (a), coronal T2 (b), fat-suppressed precontrast axial T1 (c), fat-suppressed postcontrast axial T1-
weighted images (d) show a mass lesion filling the nasopharynx with marked contrast enhancement.

clivus and skull base, received a total dose of
60 Gy, whereas uninvolved regional lymphoid
areas were irradiated with a total dose of 54 Gy
with a simultaneous integrated boost technique
for 33 fractions. The patient has been in follow-
up for 6 months with the tumor-free disease.

Our patient, his uncle, and his aunt were taken
into genetic analysis. However, mutations in
known cancer susceptibility genes including
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APC, ATM, BARD, BLM, BMPR1A, BRCAI,
BRCA2, BRIP1, CDH1, CDK4, CDKN2A, CHEK?2,
EPCAM, MLH1, MRE11A, MSH2, MSHS6,
MUTYH, NBN, PALB2, PRSS1, PTEN, RAD50,
RAD51C, RAD51D, SLX4, SMAD4, STKI11,
TP53, and VHL were not detected.

Written consent for publication of this case
report and accompanying images was obtained
from the patient and the parents of the patient.
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Discussion

NPC is a rare malignant childhood disease,
with interesting epidemiological features,
such as geographic and ethnic distribution,
gender and age distribution, and secular trend,
and etiological features such as EBV, Human
Papillomavirus (HPV), diet, and heredity."?

NPC is endemic in Southern China, including
Hong Kong, whereas rare in the United States
and Western Europe. Southeast Asia, North
Africa, the Middle East, and the Arctic are
intermediate-risk regions. The age distribution
has peaked in the sixth decade in high-risk
regions; bimodal age distribution can be seen
in some regions, such as Southeast Asia, the
Middle East/North Africa, and the United States
(minor first peak in adolescents and young
adults); and its incidence increases with age in
low-risk regions. The median age of diagnosis
is 13 years and the first peak of incidence in
childhood is 10-20 years. The age distribution
is different in these endemic regions. Children
under the age of 16 years account for 1-2% of all
NPC in China, while in the Mediterranean basin
and Africa they account for 10-18%. Sex ratio
ranges from 1.7 to 4.8 in the pediatric series.
The geographic variation of NPC supports
the fact that it develops with a multifactorial
etiology."”?

Viral infections, EBV, lifestyles, and especially
dietary habits are among the main causes of
high-risk incidence in endemic or intermediate-
risk regions.!® In endemic populations, the risk
appears to be due to an interaction of several
factors: EBV infection, environmental factors
(such as high consumption of preserved foods
and smoking), and genetic predisposition. In
addition, the increased incidence in younger
adults in high- and intermediate-risk areas
suggests that exposure to a common pathogen
at a young age is a determining factor.*?' In
the last few decades, a decreased incidence of
NPC has been observed in some endemic areas
such as Hong Kong, Singapore, and Taiwan.
The reasons for this decline are not exactly
known; however, the role of lifestyle changes
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associated with rapid economic development is
considered.”

There is ample evidence supporting the role
of EBV as a primary etiologic agent in the
pathogenesis of nasopharyngeal carcinoma.
This includes detection of gene expression of
both EBV DNA and EBV in precursor lesions
and tumor cells, and it is also important that the
nonkeratinizing subtype accounts for most cases
in endemic areas (> 95%) and is predominantly
associated with EBV infection.® Another viral
pathogen less associated with nasopharyngeal
carcinoma is HPV, and this pathogen is usually
observed in nonendemic areas.** Dietary
habits which contain salt-cured food, high
consumption of preserved or fermented foods
can lead to NPC. Because they contain high
levels of nitrosamines that are direct genotoxins
and EBV reactivating substances.?

In NPC, heredity is also emphasized, although
detailed information is limited about its
etiopathogenesis, unlike EBV and diet."?
However, in recent years, rare publications on
genetic clusters increased interest in genetics
in NPC. Some NPC-associated chromosomes
have also been reported. These are 3p21.31-
21.2, 4p15.1-q12, and 4.%"* The rate of familial
NPC was reported as 15.5%. Additionally, the
influence was more common among siblings,
with a relatively short interval between affected
siblings.> For example, a case-control study
from Taiwan suggests that having a first-
degree relative with NPC increases the risk
sevenfold."” A study from Sweden, where NPC
is not endemic, investigated the cancer risk in
the relatives of patients with NPC and revealed
that relatives of NPC propands are at risk for
both NPC and other cancers. Additionally, they
concluded that the environmental risk factors,
such as EBV infection and smoking, could
explain this association, but that the shared
genetic predisposition should not be ignored.’
Another study emphasized the risk factors of
NPC, such as environmental factors and dietary
habits, as well as the possible association of
CYP2E1 polymorphism with familial NPC.5%
There were familial clusters; however, no
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difference was found between familial and
sporadic cases in demographic and clinical
features.

Generally, screening for first-degree relatives,
especially siblings, of individuals with NPC is
recommended; however, more information is
necessary on NPC and genetics.

No familial NPC was reported in the large
childhood NPC series from Turkey.">'”? Herein,
we present the familial clustering of NPC in
the family of an adolescent with NPC. To our
knowledge, it is the first reported familial NPC
cluster in Turkey. However, so far, mutations
in known cancer susceptibility genes were not
detected.

In conclusion, there is familial clustering in
NPC, but our knowledge on this subject is
limited, especially in children or adolescent
populations. Therefore, we should be more
careful in NPC in childhood, especially in first-
degree relatives.
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