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Nasopharynx cancer is a rare (3%) epithelial cancer which is seen in childhood and adolescence. It accounts for 30-
50% of the nasopharynx malignities at this age group. Incidence is high in China, South East Asia and Mediterranean
countries. Genetic and geographic components play a major role in this high incidence. In these endemic regions,
non-keratinized and undifferentiated carcinoma (type 2 and type 3) are histopathologically frequent and it is found
that Ebstein — Barr virus (EBV) genes are related to the tumor. In our country, especially undifferentiated nasopharynx
cancer is closely related to EBV infection. In childhood and adolescence, it is seen in localized advanced disease,
also systemic disease characteristics are high. In recent years, primarily with cisplatine based chemotherapy protocol
and appropriate doses of radiotherapy (RT), survival rates have reached §0-90%.

In this retrospective study, our aim was to evaluate the clinical features, histophathology, treatment results and
survival rates along with late toxicities of patients with NPC.

Introduction

Nasopharynx cancer (NPC) is a rare (1- 3%) epithelial cancer which
is seen in childhood and adolescence. It accounts for 30-50% of the
nasopharingeal malignities at this age group. Incidence is high in
China, South East Asia and Mediterranean countries. Genetic and
geographic components play a major role in this high incidence
[1,2]. In these endemic regions, non-keratinized and undifferentiated
carcinoma (type 2 and type 3) are histopathologically frequent and
it is found that Ebstein-Barr virus (EBV) genes are related to the
tumor [2,3]. In childhood and adolescence, it is seen in locoregional
advanced disease and also systemic disease characteristics are high.
The optimal treatment modality in children has not been established
yet, and the treatment strategy has been adopted from the protocol
for adults. For non-metastatic patients with NPC radiotherapy (RT) is
the mainstay treatment. As the results for RT alone for locoregional
advanced disease are suboptimal, these patients are generally
treated with combined chemoradiotherapy (CT-RT). In recent years

primarily with cisplatine based neoadjuvant chemotherapy protocol
and appropriate doses of radiotherapy (RT), survival rates have
reached 80-90% .The overall survival (OS) and relapse-free survival
(RFS) rate of patients treated by 2D-RT with or without CT-RT was
reported to be 49% to 80% and 47% to 69% respectively; in the
locoregional disease RFS rate was estimated to be 80%, with an
incidence of late sequelae of 65% to 85% [1-5].

In this retrospective study, our aim was to evaluate the clinical
features, histophathology, treatment results and survival rates along
with late toxicities of patients with NPC.

Patients and Method

Between January 1988 and July 2014, thirty-one cases were
diagnosed with NPC in three different pediatric oncology centers (Ege
University Faculty of Medicine, Dept. of Pediatric Oncology; Dr.
Behcet Uz State Pediatric Hospital, Dept. of Pediatric Hematology-
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Oncology, and Tepecik State Pediatric Hospital, Dept. of Pediatric
Oncology), and chemotherapy was applied to the patients in these
departments. All patients received radiotherapy in Ege University,
Department of radiation oncology after induction chemotherapy.

Chemotherapy

Sixteen patients were given 5 fluoro-urasil , cisplatin, methotrexate
(3 cures) and then RT, followed by interferon [ for six months, and
15 patients received 5 fluoro-urasil, cisplatin (3 cures) without MTX
but with RT and interferon B [5].

Radiotherapy

Radiotherapy was applied following CT to all patients, who also
underwent radical IMRT with simultaneous integrated boost
technique using 6 MV photons. The prescribed radiation dose was
61 Gy to PGTVnx, 59 Gy to PGTVnd, 54 to 66 Gy to PTVnx, 30
or 33 fractions. Radiation was delivered once daily, five fractions
per week, over 6 to 6.5 weeks for IMRT planning. The dose to OAR
was limited on the basis of the RTOG 0225 protocol [6].

Results

Mean age of the 31 patients was 13 years (range: 8 - 17.5). Male/
female ratio was 1.5/1. Findings of patients at diagnosis can be seen
in Table 1. Histopathologically, 25 cases (80.6%) had undifferentiated
carcinoma and 6 cases (13.4%) had non-keratinized carcinoma.
Patients were staged using “TNM staging system” that includes
AJCC’s evaluation of tumor localization and extension, lymph node
involvement and distant metastasis. All of the cases were identified
as high risk advanced stage (Stage III-IV) (Tables 2 and 3).

Tablel : Symptoms at diagnosis of patients

Findings N %
Cervical LAP 21 (67,7)
Epistaxis 5(16,1)
Headache 7(22,5)
Loss of hearing 4 (12,9)
Stufty nose ( blocked up nose) 4 (12,9)
Hoarseness 4(12,9)
Otitis 111edia 3(9,6)
EB serology

Monospot (+) 16 cases
EBV VCAIEBNA (+) 2 cases
EBV-DNA (+) I case
Not evaluated 12

Table 2: Nasophariugeal cancer staging according to AJCC

Stage [ Tl, NO, MO » Risk Low
Stagell | T2, | NO, | MO P
Stage [ 11 T3, NO, MO

TI, NI, MO Een

T4, Nx, MO » Risk

Tx, N2or MO
Stage [V N3,

Tx. Nx. MO

Table 3: TNM classification and staging of cases according to
AJCC

Findings N (%)
Tumor extension

T1-2a 6(19.4)
T 2b-T3-T4 25 (80,6)
Node involvement 29 (93,5)
Distant Metastasis 2 (6,5)
Staging

Stage | None.
Stage II None.
Stage I1I(A,B) 29 (93.5)
Stage [V 2 (6,5)

Complete response to neoadjuvant chemotherapy was obtained in
all cases. Three cases (9.6%) experienced relapse. Median relapse
time was 6 months (with a mean of 7.8 months) and the relapse
localizations were: lungs (1), bones (1) and soft tissue (1). Two
of the relapses were Stage 4 and one was Stage 3. Of the relapsed
patients, 1 had RT + simultaneous CPDD; 1 had RT+ simultaneous
CPDD and then paclitaxel; and the other received CPDD, 5-FU,
MTX and RT. However, the patients couldn’t be saved. The mean
follow-up time was 6.5 years (min. 1.11, max. 14.9 years) and 2
of the cases were out of the follow-up. In all of the cases, a 7-year
RFS was 87.1%, and OS was 92.9% (Tables 5,6).

Table 4: NPC-91 chemotherapy diagram (5)

Stages 11
IFN-6 (10 million Urkg i.v. 3 times a week) 6 Months
I—Chcm therapy
Relaps
Stages NIV
Chemoterapy IFN-8 (10 million Ulkg i-v. 3 times a week) 6 Months

Table 5: 7-year OS in the patients

Cum Survival

time (months)

Table 6: 7-year RFS in the patients

cum survival

time (months)
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When the group that received MTX regimen was compared to the
one that did not receive it; there was no significant difference in
S-year RFS (93% and 84%, respectively) (p: 0.68) and 5-year OS
was 93% for both groups (p: 0.91).

The most common acute complications after chemotherapy were:
grade 2-3 nausea and vomiting (70.9%), weakness (70.9%), grade
2-3 mucositis (23%) and myelosuppresion (37.6%). Mucositis was
generally found in MTX receiving chemotherapy patients (86.3%).
However, in this group due to the use of amifostine, which is a
multi-protective agent especially for CPDD, we observed milder
side effects. On the other hand, xerostomia developed in 70.9% of
the patients while receiving RT.

Xerostomia was detected in 70.9% of the patients during and after
RT, and fibrosis in the neck (16 cases; 51.6%), hypothyroidism (11
cases; 35.4%) and loss of hearing (4 cases; 12.9%) as the late side
effects which developed after a long follow- up.

Discussion

Nasopharyngeal carcinoma is one of the few malignant tumors in
children and young adults, with an incidence rate of approximately
0.1% to 2.3% in China [1,2]. NPC in children differs from that
of their adult counterparts in its rarity, its closer association with
the Epstein— Barr viriis (EBV) infection, the high incidence of
advanced disease at diagnosis, and a superior outcome than in
adults. In our country, especially undifferentiated nasopharynx
cancer is closely related to EBV infection [3,4]. Nasopharynx
cancer is frequently seen during the ages of 13-14 in children and
adolescents; and histopathologically undifferentiated carcinoma is
the most common type [1-4]. In our series the mean age was 13 years,
and histopathologically, undifferentiated carcinoma was the most
common type (80.6%). Also, association with EBV was determined
in 61% (in 19 patients) of the patients (Table 1).

In childhood and adolescence, NPC is seen in locoregional advanced
disease and also systemic disease characteristics are high. All of
our cases were in the high risk group (locoregional advanced stage
disease was 93.5% and systemic disease was 6.5%).

Children and adolescents with NPC generally have a good chance
of survival. As the results for RT alone for locoregional advanced
disease are suboptimal, these patients are generally treated with
combined chemoradiotherapy (CT-RT). In the POG study 9486,
4 cycles of neoadjuvant chemotherapy comprising methotrexate
(MTX), cisplatin (CDDP), 5-fluorouracil (5-FU), and leucovorin
were given before RT, with the total RT dose of both the primary
tumor and positive lymph nodes being 61.2 Gy. In this study,
4-year EFS and OS were found as 77% and 75% respectively.
They suggested that RT doses <60 Gy were feasible [1]. In the NPC-
91-German Society of Pediatric Oncology and Hematology, and
NPC-2003-German Society of Pediatric Oncology and Hematology
/Dutch Childhood Oncology Group which were similar prospective
studies, MTX, CDDP, 5-FU were used as neoadjuvant chemotherapy
before RT, followed by B -interferon. Here the radiation dose given
was 59,4 Gy [2]. In another study of the second group (NPC-2003),
complete response with RT reduced to 50 Gy was shown. The OS
and EFS rates were 95% to 97% and 91% to 92.4% after a median
follow-up of 48 months and 30 months respectively, which were
superior to all other reported results [2,3,7-11].

Our treatment protocol included “5-FU, CDDP and MTX /3 cures +
RT/IMRT + IFN-B” (Tables 4,5). (Mertens R, Cancer 1997, GPOH-
NPC-91 study). But 16 patients received MTX while 15 did not.
There was a complete response to neoadjuvant chemotherapy in our
cases. The mean follow-up time was 6.5 years. Three cases (9.6%)
on median 6th month showed relapse. In all of the cases, a 7-year
RFS was 87.1%, and OS was 92.9% (Tables 5-6). When the group
that received MTX regimen was compared to the group that did not
receive it; we did not find a significant difference in 5-year RFS
(93% and 84% respectively) (p: 0.68) and 5-year OS was 93% for
both groups (p: 0.91).

There is generally a good chance of survival in children and
adolescents, but longterm complications occur due to 2D-RT. So,
intensity-modulated radiotherapy (IMRT) could offer the best target
volume coverage while protecting the normal tissues adjacent to
the target with the aim of reduced toxicity. However, studies that
examined the use of IMRT in pediatric and adolescent NPC patients
are limited [12,13]. In a recent study of locoregionally advanced
NPC, 95 childhood and adolescence patients received combined CT
(CDDP, Paclitaxel, Gemcitabine) and IMRT [14]. All the patients
had been treated with neoadjuvant chemotherapy before IMRT with
or without concurrent chemotherapy/adjuvant chemotherapy. At the
end of the study it was reported that IMRT combined with platinum-
based chemotherapy produced a superb treatment outcome and was
well-tolerated in children and adolescents with stage I1I to [VB NPC.
Concurrent chemotherapy with IMRT has not been an additional
benefit. Also, distant metastasis was the main failure condition and
the 4-year OS, PFS, locoregional RFS, and distant metastasis FS
were 90.8%, 79.1%, 94.9%, and 84.0% respectively [14].

The most common acute complications during CT are nausea,
vomiting, mucositis, and myelosuppression; and also xerostomia
is the most frequently encountered complication during and after
RT. In one study, the most common acute toxicities were reported as
mucositis, skin toxicity, and bone marrow suppression, most of them
developed within grade 1 to 2, and the incidence of grades 3 to 4 acute
toxicities were 20%, 4,2%, and 14.7% respectively [14]. During CT
our cases showed grade 2-3 nausea and vomiting (70.9%), weakness
(70.9%), grade 2-3 mucositis (23%) and myelosuppresion (37.6%).
Mucositis was generally found in MTX receiving chemotherapy
patients (86.3%). However, in this group due to the use of amifostine,
which is a multi-protective agent especially for CPDD, side effects
were observed to be milder, which led us to think that this was due
to the use of this drug [15].

Guo et al reported that the most common late complications were
xerostomia (48.42%), hearing impairment (28.42%), and neck
fibrosis (41.05%), and all were detected within grade 2 and no
endocrine disorders, growth retardation, and second malignancy were
documented during routine follow-up [14]. Also they emphasized
that these complications have been associated with RT modality.
With the total doses > 60Gy in the 2D-RT they have been found
significantly higher than IMRT. However, in small cohort of pediatric
cases with NPC, Louis et al did not observe a significant decrease in
long-term toxicities with IMRT plus chemotherapy [16]. In addition,
brachytherapy may be a good option to increase radiation to the
nasopharynx, and protect the normal tissues due to minimized RT
doses [17]. New modern techniques such as proton-beam therapy
also will lead to a substantial reduction in the long-term sequelae
in the pediatric population [18].
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We detected xerostomia in 70.9% of patients during and after RT,
and fibrosis in the neck (51.6%), hypothyroidism (35.4%) and loss
of hearing (12.9%) as the late side effects which developed after
a long-term follow-up. In our cases the other endocrine disorders,
growth retardation, or second malignancy were not detected. In one
case a mild lung fibrosis occured 4 years after the end of treatment.

Distant metastasis remains a major obstacle in the cure of NPC in
children and adolescents [13]. In some studies with locoregional
advanced disease T and N classifications have been shown as a
significant prognostic factor. But this issue is disputable, because
in childhood and adolescence generally there is a good chance of
survival. In other studies N classification is generally consistent
and is the only independent unfavorable prognostic factor affecting
treatment outcome [19]. In three of our cases, who were 2 distant
disease and 1 nodal involvement positive, relapse occured and the
patients couldn’t be saved.

In summary, RT/IMRT combined with platinum-based chemotherapy
produced a superb treatment outcome and was well-tolerated in
children and adolescents with locoregional advanced disease NPC;
distant metastasis was the main failure pattern. As in our patients
RFS and OS results were similar to those found in the literature,
so we concluded that this treatment protocol is successful. Since
RFS and OS were similar in patients treated with MTX and without
MTX-CT, due to the mucositis effect of MTX, removing it from
the treatment protocol may be an option. Recently very few studies
have focused on new therapeutic options aimed to improve the
results of treatment. In the future, every effort should be made to
reduce late complications and the distant failure rate. These include
response-based total RT dose reduction, use of brachytherapy, use
of new chemotherapeutic modality.

References

1. HuS,XuX, XulJ,XuQ,LiuS (2013) Prognostic factors and
long-term outcomes of nasopharyngeal carcinoma in children
and adolescents. Pediatr Blood Cancer 60: 1122-1127.

2. Sultan I, Casanova M, Ferrari A, Rihani R, Rodriguez—Galindo
C (2010) Differential features of nasopharyngeal carcinoma
in children and adults: a SEER study. Pediatr Blood Cancer
55:279-284.

3. Ayan I, Kaytan E, Ayan N (2003) Childhood nasopharyngeal
carcinoma: from biology to treatment. Lancet Oncol 4: 13-21.

4. Rodriguez—Galindo C, Wofford M, Castleberry RP, Swanson
GP, London WB, et al. (2005) Preradiation chemotherapy
with methotrexate, cisplatin, 5-fluorouracil, and leucovorin
for pediatric nasopharyngeal carcinoma. Cancer 103: 850-857.

5. Mertens R, Granzen B, Lassay L, Peter Bucsky, Manfred
Hundgen, et al. (2005) Treatment of nasopharyngeal carcinoma
in children and adolescents: definitive results of a multicenter
study (NPC-91-German Society of Pediatric Oncology and
Hematology). Cancer 104: 1083-1089.

6. International Commission on Radiation Units and Measurements
Prescribing, recording, and reporting photon beam therapy 1999
(supplement to ICRU report 50) ICRU, Bethesda.

7. Buehrlen M, Zwaan CM, Granzen B, Lassay L, Deutz P, et
al. (2012) Multimodal treatment, including interferon beta,
of nasopharyngeal carcinoma in children and young adults;
preliminary results from the prospective, multicenter study
NPC-2003- GPOH/DCOG. Cancer 118: 4892-4900.

8. Kiipeli S, Varan A, Ozyar E, Atahan IL, Yal¢in B, et al. (2006)

Treatment results of 84 patients with nasopharyngeal carcinoma
in childhood. Pediatr Blood Cancer 46: 454-458.

9. Ogzyar E, Selek U, Laskar S, Uzel O, Anacak Y, et al. (2006)

Treatment results of 165 pediatric patients with non-metastatic
nasopharyngeal carcinoma: a Rare Cancer Network study.
Radiother Oncol 81: 39-46.

10. Casanova M, Bisogno G, Gandola L, Cecchetto G, Di Cataldo
A, et al. (2012) A prospective protocol for nasopharyngeal
carcinoma in children and adolescents: the Italian Rare Tumors
in Pediatric Age (TREP) project. Cancer 118: 2718-2725.

11. Yan Z, Xia L, Huang Y, Chen P, Jiang L, et al. (2013)
Nasopharyngeal carcinoma in children and adolescents
in an endemic area: a report of 185 cases. Int J Pediatr
Otorhinolaryngol 77: 1454-1460.

12. Wang TJC, Riaz N, Cheng SK, Lu JJ, Lee NY (2012) Intensity-
modulated radiation therapy for nasopharyngeal carcinoma: a
review. J Radiat Oncol 1: 129-146.

13. Ma L, Guo Q, Zhang Y, Kong X, Yang L, et al. (2013) Effect
of intensity-modulated versus conventional radiotherapy on
quality of life in patients with nasopharyngeal cancer: a cross-
sectional study. Head Neck Oncol 5: 8.

14. Guo Q, Cui X, Lin S, Lin J, Pan J (2016) Locoregionally
advanced nasopharyngeal carcinoma in childhood and
adolescence: Analysis of 95 patients treated with combined
chemotherapy and intensity-modulated Radiotherapy. Head
and Neck 1: E665-E672.

15. Cetingiil N, Midyat L, Kantar M, Demirag B, Aksoylar S, et
al. (2009) Cytoprotective effects of amifostine in the treatment
of childhood malignancies. Pediatr Blood Cancer 52: 829-833.

16. Louis CU, Paulino AC, Gottschalk S, Bertuch AA,
Chintagumpala M, et al. (2007) A single institution experience
with pediatric nasopharyngeal carcinoma: high incidence of
toxicity associated with platinum-based chemotherapy plus
IMRT. J Pediatr Hematol Oncol 29: 500-505.

17. Nakamura RA, Novaes PE, Antoneli CB, Fogaroli RC,
Pellizzon AC, et al. (2005) High-dose-rate brachytherapy
as part of a multidisciplinary treatment of nasopharyngeal
lymphoepithelioma in childhood. Cancer 104: 525-531.

18. Oshiro Y, Sugahara S, Fukushima T, Okumura T, Nakao T, et
al. (2011) Pediatric nasopharyngeal carcinoma treated with
proton beam therapy. Two case reports. Acta Oncol 50: 470-473.

19. LinS, LulJJ,HanL, ChenQ, PanJ(2010) Sequential chemotherapy
and intensity-modulated radiation therapy in the management of
locoregionally advanced nasopharyngeal carcinoma: experience
of 370 consecutive cases. BMC Cancer 10: 39.

Copyright: ©2019 Akkiz Sahin Yasar, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Int J Cancer Res Ther, 2019

www.opastonline.com

Volume 4 | Issue 1 | 4 of 4


https://www.opastonline.com/

