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Purpose: This study assessed the prognosis of young patients with nasopharyngeal

cancer (NPC), both domestic and foreign, using data from the Surveillance,

Epidemiology and End Results (SEER) database, a population-based database, and

departmental records.

Methods: Patients diagnosed with NPC from 2004 to 2016 in the SEER database

were reviewed. Young patients aged ≤30 years when diagnosed, were compared with

older patients. The medical records of patients with NPC aged ≤30 years in our own

department were also reviewed. The prognostic effects of different variables, including

age, sex, race, tumor stage, pathology, radiation, and chemotherapy were assessed by

Kaplan–Meier and Cox analyses.

Results: A total of 212 foreign and 257 domestic patients, with mean ages of 21.5

and 22.9 years and median ages of 22 and 24 years, respectively, were included. In

SEER database, younger NPC patients had a more advanced tumor stage (74.5% stage

III/IV vs. 63.1% in older patients) and a worse pathological differentiation, but a better

prognosis (P < 0.0001). Interestingly, the younger the patient, the better the prognosis.

Younger patients received a higher proportion of chemotherapy. M stage, overall stage

and radiation were the primary prognostic factors. Similar and more comprehensive

results were found in our center. Patients with distant metastases, at a primary visit, had

worse diagnoses. Intensity-modulated radiotherapy and three-dimensional conventional

radiotherapy hadminimal effects on survival in young patients in our center. Most patients

from our department received chemotherapy, and different induction chemotherapy

regimens resulted in similar survival prognoses.

Conclusions: Young patients with NPC usually present at an advanced stage, but have

a better overall prognosis. How to treat patients with metastasis is critical for improving

prognoses in young NPC patients.

Keywords: young nasopharyngeal cancer, TNM stage, metastasis, radiation, SEER

INTRODUCTION

Nasopharyngeal cancer (NPC), which has a unique global distribution, is an epithelial tumor
that originates from the pharyngeal recess of the nasopharynx (1). More than 80% of patients
with NPC are from Southern China and Southeast Asia (2). NPC has diverse age distributions
in different areas; for most low-incidence countries, NPC increases gradually with age. However,
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in high-incidence areas, NPC incidences reach peak levels
between the ages of 40–59 years (3). The etiology of NPC
is unique and multifactorial, involving genetic, epigenetic and
environmental factors, such as Epstein–Barr virus infection (4).
NPC in young patients has not yet been extensively studied,
and definitive guidelines are still lacking. Similarly, the clinical
characteristics and prognoses in these young patients with NPC
have not been well-studied.

The Surveillance, Epidemiology, and End Results (SEER)
program is a huge population-based database. It provides detailed
information on disease incidence, prevalence, and survival (5).
This study evaluated and compared the survival data of patients
with NPC aged no more than 30 years, with the data of
those aged over 30 years, in the SEER database. The study
also compared treatment and prognostic parameters between
patients in the database with those in hospital (EENT Hospital,
FudanUniversity, Shanghai, China) and explored comprehensive
parameters related to the prognosis of young patients with NPC.

METHODS

Data Acquisition
SEER (Incidence-SEER 18 Regs Custom Data) data were

obtained. Patients with NPC were carefully reviewed, and
those with the following criteria were excluded: (1) diagnosis
not confirmed by a histological examination and (2) not the
first primary tumor. The patients were then classified into
young (≤30 years) and older groups (>30 years) using age
at the time of diagnosis. The survival of the two groups and
influencing factors were analyzed, including age, sex, race, state,
insurance, marital status, pathology, TNM stage, primary site,
and chemoradiotherapy. NPC- and non-NPC-specific survival
statuses were obtained from the SEER database. Tumor TNM
staging was restaged based on the AJCC Staging Manual
(Eighth Edition).

The data from young patients withNPC, aged nomore than 30
years, in the EENTHospital, FudanUniversity from 2008 to 2017,
were retrospectively analyzed and compared with those from the
SEER database. Parameters influencing survival, including age,
sex, pathology grade, TNM stage, radiation, chemotherapy, and
Epstein–Barr virus (EBV) infection status were analyzed. The
results of serum immunoglobulin A (IgA) antibodies to early
antigen, capsular antigen, nuclear antigen 1, and Zta protein
levels before treatment were reviewed, and patients with one
or more IgA’s exceeding reference values were regarded as EBV
positive. Only 232 patients were included in the survival analyses,
since 25 patients without any follow-up were excluded. The
Ethics Committee of the EENT Hospital approved this study.

Statistical Analysis
All analyses were performed using R software (v3.4.5; R
Foundation for Statistical Computing, Vienna, Austria) and SPSS
24.0 (IBM, Inc., NY, USA). The baseline distributions in the
two groups were compared using t, Wilcoxon, and chi-square
tests. Kaplan–Meier and log-rank test analyses were used to
construct and compare the cumulative survival curve of each
patient variable. Univariate and multivariate Cox analyses were

used to identify significant prognostic factors for the entire
cohort. A P value <0.05 (two-tailed) indicated a statistically
significant difference.

TABLE 1 | Patient demographic and clinical data from SEER.

≤30 years of age >30 years of age P value*

Total No. 212 3,750

Age (mean±SD) 21.5±5.6 56.9±12.3 <0.001

Age (median) 22 (18–26) 56 (48–65)

Race White 105 (49.5%) 1,979 (52.8%) <0.001

Black 53 (25.0%) 430 (11.5%)

Others 54 (25.5%) 1,341 (35.8%)

Sex Male 145 (68.4%) 2,722 (72.6%) 0.184

Female 67 (31.6%) 1,028 (27.4%)

Site Superior wall 2 (0.9%) 42 (1.1%) 0.448

Posterior wall 28 (13.2%) 421 (11.2%)

Lateral wall 11 (5.2%) 325 (8.7%)

Anterior wall 1 (0.5%) 43 (1.1%)

Overlapping 10 (4.7%) 151 (4%)

NOS 160 (75.5%) 2,768 (73.8%)

Grade G1-2 9 (4.2%) 552 (14.7%) <0.001

G3 51 (24.1%) 1,405 (37.5%)

G4 92 (43.4%) 597 (15.9%)

Gx 60 (28.3%) 1,196 (31.9%)

Stage I 8 (3.8%) 245 (6.5%) 0.013

II 26 (12.3%) 739 (19.7%)

III 64 (30.2%) 977 (26.1%)

IVA 76 (35.8%) 1,016 (27.1%)

IVB 18 (8.5%) 370 (9.9%)

Unknown 20 (9.4%) 403 (10.7%)

Tstage T1 42 (19.8%) 1,026 (27.4%) 0.042

T2 42 (19.8%) 805 (21.5%)

T3 47 (22.2%) 714 (19.0%)

T4 61 (28.8%) 821 (21.9%)

Tx 20 (9.4%) 384 (10.2%)

Nstage N0 27 (12.7%) 851 (22.7%) <0.001

N1 53 (25.0%) 1,230 (32.8%)

N2 82 (38.7%) 1,015 (27.1%)

N3 41 (19.3%) 439 (11.7%)

Nx 9 (4.2%) 215 (5.7%)

Mstage M0 182 (85.8%) 3,154 (84.1%) 0.777

M1 18 (8.5%) 370 (9.9%)

Mx 12 (5.7%) 226 (6%)

Radiation No 186 (87.7%) 3,340 (89.1%) 0.547

Yes 26 (12.3%) 410 (10.9%)

Chemotherapy No 30 (14.2%) 649 (17.3%) 0.236

Yes 182 (85.8%) 3,101 (82.7%)

Insurance No 22 (10.4%) 798 (21.3%) <0.001

Yes 190 (89.6%) 2,952 (78.7%)

Unknown 12 (5.7%) 147 (3.9%) 0.041

Marry No 165 (77.8%) 1,332 (35.5%)

Yes 37 (17.5%) 2,200 (58.7%)

Unknown 10 (4.7%) 218 (5.8%)

*Bold values means statistical significance.
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RESULTS

Clinicopathological Presentation in the
SEER Database
A total of 3,962 patients were identified in the SEER database,
according to the criteria for survival analysis from 2004 to 2016.
In total, 212 enrolled patients were aged ≤30 years, while 3,750
were aged over 30 years at diagnosis, with mean ages of 21.5 and
56.9 years, and a median age of 22 and 56 years, respectively.
As shown (Table 1), statistical differences were found for age,
race, pathological differentiation, tumor stage, T stage, N stage,
chemotherapy and marital status between young and old groups
(P < 0.05). Young patients with NPC had a more advanced stage
(both T and N stages), worse pathological differentiation and a
higher proportion of chemotherapy.

Clinicopathological Presentation at the
EENT Hospital
A total of 257 young patients, aged ≤30 years were identified
between 2008 and 2017. The included patients had a mean
age of 22.9 years and a median age of 24 years. As Table 2

shows, among all the young patients with NPC, male patients
accounted for 71.6% and female 28.4%. The main pathological
type of nasopharyngeal carcinoma in China is non-keratinizing
and undifferentiated squamous cell carcinoma; this type was
represented in up to 91.1% of cases in the center. Up to 87.6%
of enrolled young patients with NPC were in an advanced stage
(stage III or IV). The EBV infection status was recorded in
only 164 patients, most of whom were diagnosed after 2011, of
whom 126 (76.8% in patients with recorded EBV status) were
EBV positive.

All patients were treated with radiation; 76.7% received
intensity-modulated radiotherapy (IMRT) while 20.0% received
three-dimensional conventional radiotherapy (3-DCRT).
Most patients were treated with chemotherapy; 86.0, 72.7,
and 67.3% of patients received induction chemotherapy (IC),
concurrent chemotherapy (CC), and adjuvant chemotherapy
(AC), respectively. The induced chemotherapy regimens
included PF (cisplatin+ 5-Fu), GP (gemcitabine+ cisplatin), TP
(docetaxel + cisplatin), and TPF (docetaxel + cisplatin + 5-Fu).
Single-drug cisplatin (25 mg/m2) was used concurrently with
radiotherapy. Following radiation, 73.2% of patients achieved
complete responses, without any residual tumor according to
imaging after radiation.

Survival Analysis of Patients From the
SEER Database
Significant differences in overall survival (OS) and cause-specific
survival were found between old and young patients (P <

0.0001, Figure 1). The 5-year survival was 76.8 ± 3.3% for
young patients and 54.7 ±0.9% for the remaining cohort. Young
patients were further divided into three groups: patients ≤19
years, 20–26 years, and 27–30 years. The younger the patient,
the better the prognosis (P = 0.041, Figure 2A). Univariate
analyses revealed that no distant metastasis and radiation therapy
as initial treatment resulted in significantly better prognoses
for young patients with NPC (Figures 2B,C). Kaplan–Meier

TABLE 2 | Patient demographic and clinical data from our center.

Characteristics All patients Patients included in

survival analyses

No. % No. %

No. 257 100 232 100

Age (mean ± SD) 22.9 ± 5.2 23.0 ± 5.2

Age (median) 24 (19–27) 24 (19–27)

Sex Male 184 71.6 163 70.3

Female 73 28.4 69 29.7

Grade NUSC 234 91.1 210 90.5

Other 23 8.9 22 9.5

T stage T1 36 14.0 35 15.1

T2 49 19.1 39 16.8

T3 95 37.0 89 38.4

T4 77 29.9 69 29.7

N stage N0 19 7.4 18 7.8

N1 70 27.2 62 26.7

N2 146 56.8 132 56.9

N3 22 8.6 20 8.6

M stage M0 249 96.9 227 97.8

M1 8 3.1 5 2.2

Stage I 6 2.3 6 2.6

II 26 10.1 23 9.9

III 132 51.4 120 51.7

IVA 85 33.1 78 33.6

IVB 8 3.1 5 2.2

EBV status No 38 14.8 38 16.4

Yes 126 49.0 126 54.3

Unknown 93 36.2 68 29.3

Chemotherapy No 34 13.2 27 11.6

Yes 221 86.0 203 87.5

Unknown 2 0.8 2 0.9

IC No 34 13.2 28 12.1

Yes 221 86.0 202 86.0

Unknown 2 0.8 2 0.9

CC No 66 25.7 57 24.6

yes 187 72.8 172 74.1

Unknown 4 1.5 3 1.3

AC No 83 32.3 75 32.3

Yes 173 67.3 156 67.2

Unknown 1 0.4 1 0.4

EAR CR 188 73.2 172 74.1

PR 53 20.6 47 20.2

Unknown 16 6.2 13 5.6

Radiation IMRT 197 76.7 191 82.3

3D–CRT 54 20.0 36 15.5

Both 6 2.3 5 2.2

NUSC; non-keratinizing and undifferentiated squamous cell carcinoma; IC: induction

chemotherapy; CC: concurrent chemotherapy; AC: adjuvant chemotherapy; EAR:

response after radiation.

estimates of OS by race, sex, marital status, insurance, primary
site, histology grade, T/N stage and chemotherapy of young
patients with NPC, showed no statistically significant differences
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FIGURE 1 | Overall survival (OS) and cause-specific survival between old and young patients from the SEER database (A,B).

FIGURE 2 | The prognosis of young NPC patients ≤ 30-year old stratified by age subdivision (A), metastasis or not (B), primary treatment mode (radiation vs. surgery)

(C) from the SEER database.

(Figures S1, S2). Overall, radiotherapy is an effective treatment
for young patients with NPC. Even at more advanced stages and
with worse pathological differentiation, the survival of young
patients with NPC was still better than that of older patients.
The presence or absence of metastases, at first visit, significantly
influenced prognoses.

Survival Analysis of Patients at the EENT
Hospital
Twenty-five patients without any follow up were excluded from
the survival analyses. In our radiation department, the 5- and
10-year OS rates of young patients were 87.8 ± 2.4% and 86.0
± 2.9%, respectively (Figure 3). However, the survival rates of
patients in the SEER database and the departments could not
be directly compared because of different baseline characteristics
and tumor histopathology.

Young patients were also divided into three groups according
to age as described earlier, but differences in OS were not
apparent (Figure 4A). Causes of death were grouped into two
categories: recurrence (26.9%) and distant metastasis (76.9%).
Recurrence occurred in 14 patients during the last clinical review;
12 patients experienced primary recurrence and two experienced
cervical lymph node recurrence. Distant metastases, primarily
in the liver, lung, and bone, were observed in 31 patients,

including eight withmetastasis at initial presentation. Recurrence

and metastasis occurred mainly within 5 years, especially at 3
years after the end of treatment. Only two patients were found
to have a relapse 5 years after treatment. Univariate analyses
revealed that M and TNM stages significantly influenced the
prognosis of young patients with NPC (P < 0.05, Figures 4B,C).
No statistically significant difference was found in the OS of
young patients with NPC between IMRT and 3-DCRT (P= 0.12,

Frontiers in Oncology | www.frontiersin.org 4 November 2019 | Volume 9 | Article 1179

https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles


Zhu et al. Assessment of Young Patients With Nasopharyngeal Cancer

FIGURE 3 | Survival analyses of young NPC patients in our radiation center.

Figure 4D). Sex, pathology differentiation, T/N stage, EBV status,
dose of radiotherapy and chemotherapy were not associated
with prognosis (Figures S3, S4). The difference in IC regimens,
including PF, TF, TPF and GP, did not change the long-term
survival of patients (Figure S4). In conclusion, young patients
had very good prognoses when compared with those from the
SEER and AJCC databases. The TNM stage (only M stage) was
significantly associated with prognosis, and the radiotherapy
mode was not an independent prognostic factor for young
patients with NPC. However, information regarding alternatives
such as chemotherapy regimens and radiation doses is lacking.

DISCUSSION

There is no well-accepted standard when we refer to young
cancer patients. In our manuscript, we chose 30 years of age as
the threshold. Young patients with head and neck cancer account
for <10% of all patients in SEER database. However, many
studies have indicated a rise in the incidence of head and neck
cancer in young individuals (6–8). It is generally believed that
young patients with tumors tend to have worse prognoses due to
tumor biology, including a more aggressive tumor at a later stage.
Young patients with breast cancer tend to have worse survival
when compared with older cohorts (9–12). Younger patients
with laryngeal cancer have more advanced disease and poor OS
when compared with older counterparts (13). Older patients with
advanced oral or oropharyngeal cancers have similar survival
rates as young patients; however, older patients have higher rates
of therapy-related toxicities (14). The increase in the numbers
of cancer patients with poor prognoses has increased the overall
cancer burden in society. Therefore, it is of great value to realize

age-specific differences in frequent cancers, and explore better
treatments for younger adults.

An estimated 42,100 new NPC cases occurred in China in
2013, accounting for 1.14% of all new cancer cases (15). Age-
specific incidence and mortality increases between the ages of 25
and 39 years, peaking at different ages and varying by location
(15, 16). However, studies on younger cancer patients are limited,
and definitive clinical guidelines are lacking. This study aimed
to understand the incidence, survival and prognostic factors of
young patients with NPC. Combining clinical information from
home and abroad made the analysis clearer and persuasive.

An analysis of the SEER database indicated that when
compared with the remaining cohort, young patients with NPC
suffered more advanced disease; 74.5% of patients were classified
as stage III/IV. The stage difference was apparent mainly in T
and N stages, but not in M stage. Similar results were obtained
in our department; 85.21% of patients were in stage III/IV and
3.1% of patients exhibited metastasis at initial presentation. It
was unclear why both foreign and domestic young patients had
more advanced stages. Young patients often overlook earlier
symptoms, resulting in later detection. This could also be due to
different characteristics and etiologies, at different ages. Despite
the late clinical stage, the prognosis of young patients with
NPC was better than that of older patients, according to the
SEER database (5 year OS, 76.2 ± 3.5% vs. 54.2 ± 1.0%,
respectively). Interestingly, in patients aged ≤ 30 years, from
the SEER database, the younger the patient, the better the
prognosis. It was presumed that younger patients had a better
prognosis in China. However, in the department, data from
patients aged over 30 were not available. The reason was that
∼6,000 patients aged over 30 were identified in the same period,
and no comparisons were made. The disease characteristics and
the tumor biology, especially the EBV status of Asian patients
with NPC, are quite different from those of Western patients.
Therefore, whether younger patients had better prognoses in
China still requires validation.

Recurrence and distant metastases are currently the main
reasons for treatment failures in patients with NPC (17, 18).
In our center, distant metastasis in the liver, lungs, and bone
was observed in 31 patients; eight patients initially presented
with metastasis. The probability of recurrence and metastasis
in young patients with NPC, after 5 years of treatment was
low. An associated study showed that a good prognosis of
young patients with NPC could be attributed to more intensive
treatments received by these patients, and their ability to bear
more adverse toxic side effects. Also, young patients receive
more family and financial support (19). The analysis of patients
from the SEER database revealed that the proportion of patients
who received radiotherapy, between the two groups of patients
was similar. Young patients received a higher proportion of
chemotherapy (89.0 vs. 78.8%, P < 0.001). In our center, 86.0%
of young patients with NPC, also received a high intensity
of chemotherapy, including 86.0% IC, 72.7% CC, and 67.3%
AC. The survival advantage was not a result of chemotherapy
intensity (Figures S2F, S4A). However, statistically significant
differences in chemotherapy were not expected in these analyses,
due to limitations in the small sample size and imbalanced
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FIGURE 4 | Survival analyses stratified by age subdivision (A), metastasis or not at primary presentation (B), TNM stage (C), and radiation mode (IMRT vs.

3-DCRT) (D).

groups. The intensity and cycle of chemotherapy also needs to

be further explored in young patients with NPC.
Combining chemotherapy and radiotherapy is a mainstay

strategy for improving the long-term outcome of patients with
NPC (20, 21). Analysis of the SEER database showed that 12.5%
of young patients did not receive radiation for the first treatment,
while patients undergoing radiation showed improved rates of
survival. With the increased use of IMRT, a higher local control
rate and a better survival were achieved for one patient with
NPC. In a large-sample study by Peng et al. (22), investigating
616 patients with NPC, the 5-year actuarial local control rate and

the 5-year OS were 90.5 and 79.6%, respectively, in the IMRT

group. These values were significantly higher than those in the
conventional radiation therapy group (23). In a meta-analysis,
including 13,304 patients with NPC, Du et al. (24), reported
that the IMRT group was associated with a better 5-year OS
(OR = 1.70; 95% CI = 1.36–2.12), tumor local control including
local–regional free survival (OR = 2.08; 95% CI = 1.82–2.37),
and progression-free survival (OR = 1.40; 95% CI = 1.26–1.56).
IMRT is also associated with lower radiation toxicity, such as
xerostomia, hearing loss, trismus and temporal lobe neuropathy.
In our department, IMRT (76.65%) and 3-DCRT (23.35%) had

Frontiers in Oncology | www.frontiersin.org 6 November 2019 | Volume 9 | Article 1179

https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles


Zhu et al. Assessment of Young Patients With Nasopharyngeal Cancer

minimal effects on the long-term survival of young patients with
NPC (P = 0.897). One limitation of the present study was the
lack of follow-up regarding long-term radiotherapy-related side
effects of IMRT and 3-DCRT.

CONCLUSIONS

This study comprehensively analyzed the prognosis of NPC in
young patients, both at home and abroad. Young patients with
NPC usually present at an advanced stage, but have a better
overall prognosis. However, whether younger patients had better
prognoses in other countries still need to be validated. How
to prevent and treat patients with metastatic NPC is critical to
improving the prognosis of these young patients with NPC.
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