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Purpose This study was aimed to investigate long-term survivals and toxicities of early-stage nasopharyngeal carcinoma (NPC) in
endemic area, evaluating the role of chemotherapy in stage Il patients.

Materials and Methods Totally 187 patients with newly diagnosed NPC and restaged American Joint Committee on Cancer/
International Union Against Cancer 8th T1-2NO-1MO were retrospectively recruited. All received intensity-modulated radiotherapy
(IMRT)xchemotherapy (CT) from 2001 to 2010.

Results With 15.7-year median follow-up, 10-year locoregional recurrence-free survival, distant metastasis-free survival (DMFS),
disease-specific survival (DSS), and overall survival (OS) were 93.3%, 93.5%, 92.9% and 88.2%, respectively. Multivariable analyses
showed cervical lymph nodes positive and pre-treatment prognostic nutritional index > 52.0 could independently predict DMFS
(p=0.036 and p=0.011), DSS (p=0.014 and p=0.026), and OS (p=0.002 and p < 0.001); Charlson comorbidity index < 3 points could
predict DSS (p=0.011); age > 45 years (p=0.002) and pre-treatment lactate dehydrogenase > 240 U/L (p < 0.001) predicted OS. No
grade 4 late toxicity happened; grade 3 late toxicities included subcutaneous fibrosis (4.3%), deafness or otitis (4.8%), skin dystrophy
(2.1%), and xerostomia (1.1%). No differences on survivals were shown between IMRT+CT vs. IMRT alone in stage Il patients, even in
T2N1MO (p > 0.05). Unsurprising, patients in IMRT+CT had more acute gastrointestinal reaction, myelosuppression, mucositis, late
ear toxicity, and cranial nerve injury (all p < 0.05) than IMRT alone group.

Conclusion Superior tumor control and satisfying long-term outcomes could be achieved with IMRT in early-stage NPC with mild late
toxicities. As CT would bring more toxicities, it should be carefully performed to stage Il patients.

Key words Early-stage, Nasopharyngeal carcinoma, Intensity-modulated radiation therapy, Chemotherapy, Long-term outcomes,

Toxicity

Introduction

Nasopharyngeal carcinoma (NPC) is a prevalent head and
neck malignancy in the South-eastern part of Asia, especially
in the middle and western regions of Guangdong province
[1]. Given its exquisite anatomical location and high radio-
sensitivity, radiotherapy is the treatment backbone for NPC.
Especially with the advent of intensity-modulated radiother-
apy (IMRT), dose intensity could be optimized to the gross
tumor and subclinical target volumes by sharp dose fall-offs,
which has been translated into improved tumor control [2,3].
The 5-year locoregional recurrence-free survival (LRRFS)

rate has improved from 70% during the era of conventional
radiotherapy (RT) to more than 90% with IMRT for the early-
stage NPC [4-7], but the long-term outcomes and late toxici-
ties in early-stage NPC patients treated by IMRT are still in
absence.

According to the latest National Comprehensive Cancer
Network clinical practice guideline in oncology (NCCN
guidelines) version 1.2020, RT alone is recommended for
stage I patients, and uniform chemoradiotherapy strategy
is recommended for stage II-IV patients. But there are many
differences among stage II-IV NPC patients. Foremost, the
range of tumor invasion is quite disparate, no bone invasion
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in stage II patients indicating a relative limited tumor scope
[8]. Second, only NO and N1 could be classified into stage
II, without the existence of bilateral, lower neck, or huge
(> 6 cm) lymph nodes metastases [8]. The more advanced
tumor invasion the higher occurrence of treatment failures.
Therefore, the treatment failures, including locoregional
recurrence and distant metastasis, are less likely to occur in
stage Il NPC patients than that in stage III-IV patients. Con-
sidering the above-mentioned characteristics, it seems inap-
propriate to perform uniform therapeutic schedule to stage
II and stage III-IV NPC patients. Besides, the role of chem-
otherapy in stage II NPC patients has always been under
debate. Some of the previous studies thought the T2N1MO
or T1-2NIMO NPC patients could obtain the benefit from
chemotherapy under IMRT while the other stage II patients
couldn’t [7,9,10]. Most of these studies were retrospective
and only reporting the 3- or 5-year survivals. Only one retro-
spective study had 93-month median follow-up time, which

showed chemotherapy could improve T1-2NIMO patients’
locoregional control in nonendemic area [10]. And in the lat-
est published multicenter phase II randomized trial for stage
II NPC patients, the author recruited 84 patients and found
that concurrent chemotherapy plus IMRT did not improve
patient’s disease control and 5-year survivals [11].

In this study, we retrospectively collected stage I-II NPC
patients who received IMRT and had more than 15-year me-
dian follow-up in Sun Yat-sen University Cancer Center (SY-
SUCCQ), reporting the 10-year survivals and toxicities of these
early-stage NPC patients in endemic area, and investigating
the role of chemotherapy for stage II patients.

Materials and Methods

1. Patient selection
This study was approved by the Clinical Research Ethics
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Fig. 1. Trial profile. BMI, body mass index; CCI, Charlson comorbidity index; GTVnx, gross tumor volume of nasopharynx; IMRT, intensi-
ty-modulated radiation therapy; KPS, Karnofsky performance status; LDH, lactate dehydrogenase; NLR, neutrophil to lymphocyte ratio;
NPC, nasopharyngeal carcinoma; PNI, prognostic nutritional index; SYSUCC, Sun Yat-sen University Cancer Center. *Restaged according

to the American Joint Committee on Cancer, 8th edition.
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Table 1. Demographic and clinical characteristics in this cohort

Characteristic No. (%)

Age, median (range, y1) 45 (21-76)
Sex

Male 139 (74.3)

Female 48 (25.7)
KPS score

80 points 12 (6.4)

90 points 173 (92.5)

100 points 2(1.1)
WHO category

Keratinizing, undifferentiated 20 (10.7)

Non-keratinizing, undifferentiated 167 (89.3)
T category?

T1 71 (38.0)

T 116 (62.0)
N category”

NO 64 (34.2)

N1 123 (65.8)
TNM stage?

I 41 (21.9)

I 146 (78.1)
GTVnx-volume (cm?)

<120 92 (49.2)

>12.0 95 (50.8)
CLNs positive

No 69 (36.9)

Yes 118 (63.1)
RLNs positive

No 102 (54.5)

Yes 85 (45.5)
Treatment methods

IMRT+CT 51 (27.3)

IMRT alone 136 (72.7)
CCI (points)

<3 121 (64.7)

>3 66 (35.3)
Pre-treatment BMI (kg/m?)

<185 12 (6.4)

>185 175 (93.6)
Pre-treatment PNI

<520 38 (20.3)

>52.0 149 (79.7)
Pre-treatment NLR

<18 68 (36.4)

>18 119 (63.6)
(Continued)

Review Committee of SYSUCC and performed in accordance
with the Declaration of Helsinki and Good Clinical Practice
Guidelines. Totally, 187 stage I-I NPC patients who under-
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Table 1. Continued

Characteristic No. (%)
Pre-treatment LDH (U/L)
<240 177 (94.7)
> 240 10 (5.3)

BMI, body mass index; CCI, Charlson comorbidity index; CLNs,
cervical lymph nodes; CT, chemotherapy; GTVnx, gross tumor
volume of nasopharynx; IMRT, intensity-modulated radia-
tion therapy; KPS, Karnofsky performance status; LDH, lactate
dehydrogenase; NLR, neutrophil to lymphocyte ratio; PNI,
prognostic nutritional index; RLNs, retropharyngeal lymph
nodes; WHO, World Health Organization. YAccording to the
American Joint Committee on Cancer, 8th edition.

went IMRT at SYSUCC were retrospectively recruited from
February 2001 to September 2010 (Fig. 1). All patients had
histologically confirmed World Health Organization (WHO)
type II-III NPC and complete medical records. Patients who
were < 18 years, receiving conventional RT, previous or
coexisting cancers other than NPC were excluded. All
patients had detailed evaluations before treatment, including
physical examination, Karnofsky performance status evalu-
ation, hematologic and biochemical analyses, chest X-ray,
abdominal ultrasound, contrast-enhanced computed tomog-
raphy and/or magnetic resonance imaging. And all patients
were restaged according to the American Joint Committee on
Cancer/International Union Against Cancer (AJCC/UICC)
stage classification system, 8th edition [8].

2. Clinical data collection

Demographic and clinical characteristics, including age,
sex, Charlson comorbidity index (CCI), WHO histological
type, TNM stage, tumor volume of nasopharynx, cervical
lymph nodes (CLNs) and retropharyngeal lymph nodes
metastasis, pre-treatment body mass index, pre-treatment
prognostic nutritional index (PNI), pre-treatment neutrophil
to lymphocyte ratio, pre-treatment lactate dehydrogenase
(LDH), treatment methods, acute and late toxicities, out-
comes and causes of death, were reviewed from the medi-
cal records. The CCI contained both advancing ages and
19 medical conditions with a weighted score based on the
relative mortality risk [12], which has proven to be a reliable
and valid index of survival in a large sample of patients in
various oncological settings [12-14]. And PNI, which is cal-
culated based on the serum albumin concentration and total
lymphocyte count in the peripheral blood, is known to be an
indicator of both the nutritional and immune status of can-
cer patients [15]. In recent years, many reports have shown
that the PNI could be used as a prognostic marker in patients
with various malignancies [15-19]. The acute and late toxici-
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Fig. 2. Survival curves of the whole cohort: locoregional recurrence-free survival (LRRFS) (A), distant metastasis-free survival (DMFS) (B),

disease-specific survival (DSS) (C), and overall survival (OS) (D).

ties were graded according to the Radiation Therapy Oncol-
ogy Group radiation morbidity scoring criteria [20].

3. Treatments

All patients received IMRT, which was delivered with a
linear accelerator (Varian, Palo Alto, CA) using 6 MV pho-
tons. The prescribed doses were 68-70 Gy /30 fractions (fr)
to the gross tumor volume of nasopharynx (GTVnx), 60-66
Gy/30 fr to the gross tumor volume of metastatic lymph
nodes (GTVnd), 60 Gy/30 fr to the high-risk clinical tar-
get volume (CTV1), and 54 Gy/30 fr to the low-risk clini-
cal target volume (CTV2), respectively. All of the following
information has been detailed described in our previous
published study: the IMRT technique, delineation method of
the target volumes, dose limitation to the target volumes and
organs at risk [21].

All stage I patients received IMRT alone, except one recei-
ving concurrent chemotherapy for relatively large tumor
volume (GTVnx-volume=30.4 cm’). Fifty patients with stage

II disease received chemotherapy, 36 of them undertook
concurrent chemotherapy (cisplatin, 80-100 mg/m?/day,
intravenous infusion over 2 hours on days 1 and 22), three
received cisplatin-based induction chemotherapy (IC), and
11 patients received cisplatin-based IC plus concurrent cispl-
atin chemotherapy.

4. Follow-up

All patients were followed up every 3 months during the
first 3 years, every 6 months during the 4th and 5th year
then annually thereafter, with routine physical examination
and nasopharyngoscopy. The hematologic and biochemical
analyses, chest X-ray, abdominal ultrasound, and contrast-
enhanced computed tomography and/or magnetic reso-
nance imaging were performed 3 months, 6 months and
yearly after IMRT. Further investigations would be arranged
when clinically indicated. All patients were followed up
until May 31, 2020, or death from any cause.

VOLUME 54 NUMBER 1 JANUARY 2022 121
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Table 3. Incidence of acute and late toxicities

Any event All grades Grade 1 Grade 2 Grade 3 Grade 4

Acute toxicities
Mucositis 187 (100) 39 (20.9) 104 (55.6) 44 (23.5) 0
Radiodermatitis 186 (99.5 150 (80.2) 36 (19.3) 0 0
Xerostomia 180 (96.3 75 (40.1) 102 (54.5) 3(1.6) 0
Gastrointestinal reaction 103 (55.1 52 (27.8) 31 (16.6) 20 (10.7) 0
Ear 79 (42.2 77 (41.2) 2(1.1) 0 0
Leukopenia 64 (34.2 33 (17.6) 25 (13.4) 5(2.7) 1(0.5)
Neutropenia 33 (17.6 16 (8.6) 12 (6.4) 4(2.1) 1(0.5)
Anemia 18 (9.6 13 (7.0) 4(2.1) 1(0.5) 0
Thrombocytopenia 14 (7.5 7 (3.7) 4(2.1) 2(1.1) 1(0.5)
Hepatotoxicity 421 4(2.1) 0 0 0
Nephrotoxicity 0 0 0 0 0

Late toxicities
Subcutaneous fibrosis 168 (89. 102 (54.5) 58 (31.0) 8(4.3) 0
Deafness or otitis 135 (72. 86 (46.0) 40 (21.4) 9 (4.8) 0
Xerostomia 91 8. 76 (40.6) 13 (7.0) 2(1.1) 0
Skin dystrophy 88 (47.1 66 (35.3) 18 (9.6) 4(2.1) 0
Trismus 9(4.8 6(3.2) 3(1.6) 0 0
Cranial nerve injury 6(3.2 6(3.2) 0 0 0
Temporal lobe necrosis 3(1.6 3(1.6) 0 0 0
Eye 0 0 0 0 0
Larynx 0 0 0 0 0
Mandible 0 0 0 0 0

Values are presented as number (%).

5. Statistical analysis Results

Patients’ demographics and clinical characteristics were
summarized as frequency and percentage for categorical var-
iables, and median with interquartile range for continuous
variables. Patients’ long-term outcomes, including LRRFS
(freedom from documented locoregional recurrence or death
from any cause), distant metastasis-free survival (DMFS;
freedom from documented distant metastasis or death from
any cause), disease-specific survival (DSS; freedom from
documented death from NPC-related cause or last follow-
up) and overall survival (OS; freedom from documented
death from any cause or last follow-up), were estimated
using the Kaplan-Meier method and compared with the log-
rank test. A two-sided p-value of < 0.05 and a 95% confidence
interval that did not include one was considered significant.
The Cox proportional hazard model using forward stepwise
elimination procedure to remove variables with a p-value
of = 0.05 was used in multivariate analysis to determine the
prognostic significance of variables. Statistical analyses were
performed using the SPSS software program ver. 22.0 (IBM
Corp., Armonk, NY) and the figures were drawn by Graph-
Pad Prism 8 (GraphPad Software Inc., San Diego, CA).

124  CANCER RESEARCH AND TREATMENT

1. Patient characteristics and radiotherapy dosimetry

From February 2001 to September 2010, 187 patients were
enrolled, with the detailed demographic and clinical char-
acteristics shown in Table 1. After being restaged using the
AJCC/UICC 8th edition staging system, 41 patients were
stage  and 146 patients were stage Il. Among them, 51 (27.3%)
patients received IMRT plus chemotherapy (IMRT+CT), the
other received IMRT alone. Besides, 107 patients (57.2%) had
comorbidity except NPC. The median volumes of GTVnx,
GTVnd (left), GTVnd (right), CTV1, and CTV2 were 12.2 cm’,
2.8 am®, 3.9 cm®, 36.5 cm®, and 198.7 cm?®, respectively. The
median D95 of GTVnx, GTVnd (left), GTVnd (right), CTV1,
and CTV2 were 68.8 Gy, 63.2 Gy, 63.8 Gy, 64.1 Gy, and 56.8
Gy, as shown in S1 Table.

2. Long-term clinical outcomes

With a median follow-up time of 15.7 years (range, 0.7 to
19.3 years), four patients had local recurrences (all within 5
years after IMRT), and seven suffered regional recurrences
(6 within 5 years after IMRT and one on 7.7 years after
IMRT). Twelve patients experienced distant metastases (10
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Fig. 3. Survival curves of IMRT+CT vs. IMRT alone in the stage II nasopharyngeal carcinoma patients: locoregional recurrence-free
survival (LRRES) (A), distant metastasis-free survival (DMFS) (B), disease-specific survival (DSS) (C), and overall survival (OS) (D). CI,
confidence interval; CT, chemotherapy; HR, hazard ratio; IMRT, intensity-modulated radiation therapy.

within 5 years after IMRT, one on 5.8, and one on 7.1 years
after IMRT), including three lung metastases, three bone
metastases, two liver metastases, two mediastinal lymph
node metastasis, one lung and mediastinal lymph node
metastases, and one with liver and bone metastases. We
recorded 29 death events: 14 were NPC-related, and 15 were
non-NPC-related (three secondary malignancy-related, sev-
en non-cancer-related, and five unknown). The 10-year LR-
RFS, DMFS, DSS, and OS in whole cohort were 93.3%, 93.5%,
92.9%, and 88.2%, respectively (Fig. 2). And the long-term
outcomes of patients with different TNM stage were shown
in S2 Fig.

In the multivariable analyses (Table 2), CLNs and pre-
treatment PNI were statistically significant in predicting
DMEFS (CLNs, p=0.036; pre-treatment PNI, p=0.011), DSS
(CLNs, p=0.014; pre-treatment PNI, p=0.026), and OS (CLNs,

p=0.002; pre-treatment PNI, p < 0.001). Besides, CCI could
statistically predicted DSS (p=0.011), age and pre-treatment
LDH could also predicted OS significantly (p=0.002 and p <
0.001). Additionally, only T category was marginally signifi-
cant in predicting LRRFS (p=0.075).

3. Acute and late toxicities

The most common acute toxicities (grade 1-4) in the whole
cohort included mucositis (100.0%), radiodermatitis (99.5%),
followed by xerostomia (96.3%). As for the grade 3-4 acute
toxicity, the top three toxicities were mucositis (23.5%), gas-
trointestinal reaction (10.7%), and leukopenia (3.2%). The
grade 4 acute toxicities only included one leukopenia, one
neutropenia, and one thrombocytopenia, all occurred among
patients who received chemotherapy.

As for the late toxicity, the most common adverse events
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were subcutaneous fibrosis (89.8%), deafness or otitis

<5}
. . % (72.2%), xerostomia (48.7%), and skin dystrophy (47.1%). We
N E 32 also recorded six grade 1 cranial nerve injury and three grade
1 (e o O <2
= g 1 temporal lobe necrosis. No grade 4 late toxicities were .0
& e S E observed; and the grade 3 toxicities only included subcuta-
5 E E g § § § g neous fibrosis (4.3%), deafness or otitis (4.8%), skin dystro-
Z = E S %0 phy (2.1%), and xerostomia (1.1%). The detailed acute and
= g late toxicities were shown in Table 3.
=] % o o N 1o %
E 5 3 § 8 & E 4. Role of chemotherapy in stage II NPC patients
- ~ In order to verify the efficacy of chemotherapy in stage
. 2 II NPC patients, we divided the stage II patients into two
= g g8 5 subgroups according to their treatment methods, with basic
- S < f ,§ information shown in S3 Table. Fifty patients had chemo-
% % S therapy, including 36 receiving concurrent chemoradiation
Bl S - therapy (CCRT), 11 receiving IC+CCRT, and 3 receiving
§ E S S IS ; g IC+IMRT; 96 patients received IMRT alone. As shown in Fig.
Z - - g é 3, the 10-year LRRFS, DMFS, DSS, and OS in stage II patients
= ~ 5 L:) treated with IMRT+CT vs. IMRT alone were 91.3% vs. 92.5%
£ § =R g § (hazard ratio [HR], 1.16; p=0.821), 89.8% vs. 92.7% (HR, 1.45;
2 O Rl -1 z p=0.544), 89.6% vs. 92.6% (HR, 1.45; p=0.542), and 84.0% vs.
£ g 87.4% (HR, 1.26; p=0.594), respectively. In order to investi-
v £ 3 gate the role of chemotherapy in T2NIMO and TINIMO
=N Y 28| EE i i i ividi
N E - 88§ patients, we did subgroup analysis by dividing stage II
- 2| T ¢ patients with different TNM stage. And no significant differ-
& _ § é ences were found between patients with IMRT+CT vs. IMRT
E = % ~ECE % g alone in the subgroups of T2NOMO, TINIMO, and T2N1MO
HEREC S © © g 2 (all p > 0.05), as shown in Table 4.
Z e 22 Unsurprising, stage II patients treated with IMRT+CT
= - < R %_%D had relatively higher incidence of gastrointestinal reaction
E 3 S8R § 5 (p=0.007), myelosuppression including leukopenia (p <
= T 2 0.001), neutropenia (p < 0.001), anemia (p=0.004), and throm-
&R bocytopenia (p=0.005), and grade 3-4 mucositis (p=0.001)
. L o 2 g than the IMRT alone group. As for the late toxicity, patients
T.IE § ' E % g 3 treated with IMRT+CT had significant higher incidence of
2 = § ?3 deafness or otitis (p=0.002) and cranial nerve injury (p=0.046),
2 IS g 2 as shown in 54 Table.
= £ HERER
A 52 5 BER A
= s g E Discussion
=y - =S ER:
> SH O 2 o 2
é” E 3 = SRS E g As the solely study with over 15-year follow-up in the
; - 3 ?0 era of IMRT in the NPC endemic area, it showed satis-
¢ ) E‘ fied long-term survivals for early-stage NPC with 10-year
£l Z < LRRFS, DMFS, and DSS over 90% with mild late toxicity,
- < = § 2 % especially for the T1-2NOMO patients. And chemotherapy
Z o @ g ¢ £ 50 didn’t improve stage II patients’ tumor control and surviv-
3 b Bos s g als in the era of IMRT, even for the T2N1MO patients, but
< § & % % % E = increased patients’ acute and late toxicities.
= 5 % >z Z 9 E In the era of conventional RT, the 5-year LRRFS and OS
e 5 SEEED 3 were only 73%-84% and 67%-85% among early-stage NPC
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patients [4-6]. With the advent of IMRT, superior radiation
dosimetry could be delivered, which not only reduce the
dose to surrounding normal tissues but also keep high radical
irradiation to tumors, the tumor control has greatly improved
with 5-year LRRFS over 90% for early-stage NPC [7]. Com-
pared with primary tumor in nasopharynx, metastatic CLNs
have a higher radio-sensitivity, so lower dose was given to
GTVnd. In our practical application, 60-62 Gy /30 fr was per-
formed to the equivocal lymph nodes (LNs), 62-64 Gy /30 fr
to involved LNs with maximal axial diameter < 3 cm, and
64-66 Gy /30 fr to involved LNs, with maximal axial diameter
> 3 cm or central necrosis or extracapsular extension
[14,16,21]. In this study, the 5-year LRRFS of whole cohort
was 95.1% and 10-year LRRFS still reaching 93.3%, which
indicating an excellent long-term tumor control with the
use of IMRT. Additionally, the 10-year DMFS and DSS were
also over 90%, and the 10-year OS reached 88.2% which was
far superior than that in the era of conventional RT with a
10-year OS rate 68%-77% [6]. It is worth noting that some
patients could suffer tumor relapse even 5 years after IMRT,
one had regional recurrence and two had distant metastases
beyond 5 years after IMRT in this cohort, which remind us
that continuous follow-up is essential. And for these early-
stage NPC patients, the CLNs positive and pre-treatment
PNI could independently predict the DMFS and DSS; and
CCI could predict patients’ DSS. In our previous study,
PNI, which represents patient’s nutritional and immune
status, has been proven to be an independent predictor for
all stage NPC patients and could guide the treatment strat-
egy for stage II-IV NPC patients [16]. Besides, we also found
that CCI < 5 points could significantly predict the LRRFS in
elderly NPC patients [14], while in this study, CCI < 3 points
could independently predict NPC patients’ DSS.

There were rare studies concerning the late toxicities for
early-stage NPC no matter in the era of conventional RT or
IMRT. In this study, we summarized patients’ acute and late
toxicities in detail, especially the latter. Most of patients’ late
toxicities were in grade 1-2, and only 4.8% patients had grade
3 deafness or otitis, 4.3% patients had grade 3 subcutaneous
fibrosis, 2.1% had grade 3 skin dystrophy and 1.1% had grade
3 xerostomia. As for the radiation-related nerve tissue dam-
age, there were still few patients experienced grade 1 posteri-
or cranial nerve injury with IMRT, which may be related with
the severe subcutaneous fibrosis. Besides, three patients had
grade 1 temporal lobe necrosis in our study whose temporal
lobe irradiation were under corresponding tolerance dose,
whether it is due to individual differences on temporal lobe
radio-sensitivity still need further investigate.

For stage II NPC patients, whether adding chemotherapy
has always been under debate from the era of conventional
RT to IMRT. With the publications of the phase I randomized

trial comparing CCRT vs. RT alone in stage II NPC and
other retrospective studies [4-6,22], chemoradiotherapy has
become the standard treatment strategy for stage II NPC in
the era of conventional RT. With the widespread application
of IMRT, there were mainly two opinions concerning the use
of chemotherapy, some thought all of the stage Il NPC didn’t
need chemotherapy and it couldn’t improve patient’s sur-
vivals but increased toxicities [23-25]; while others thought
patients with T1-2N1MO [10] or at least T2NIMO [7,9] could
get benefit from chemotherapy and other subgroups needn't.
In the latest published phase II trial recruited 84 stage II
NPC patients, the 5-year OS, local failure-free survival,
regional failure-free survival, and DMFS of the IMRT alone
vs. CCRT groups were 100% vs. 94.0%, 93.0% vs. 89.3%, 97.7%
vs. 95.1%, and 95.2% vs. 94.5% (all p > 0.05). Though 80%
patients (4/5) suffering distant metastasis with or without
locoregional recurrence were in T2N1MO, the author didn’t
perform subgroup analysis by stratifying stage II patients as
TINIMO, T2NOMO, and T2NIMO due to the relatively small
sample size and few events of distant metastasis [11]. In the
subgroup analysis of our study, no significant differences
were found in 10-year LRRFS, DMEFS, DSS, and OS among
T2N1MO patients, which indicated that chemotherapy may
not be able to benefit survival in those patients. Due to the
small sample size in each subgroups of clinical stages, and
uneven tumor volume and N staging between IMRT alone
group and IMRT+CT group in all stage II patients, well-
designed prospective clinical studies are still needed to con-
firm this conclusion.

Similar to previous studies, we also found that adding
chemotherapy increased patients’ toxicities [9-11,23-26]. Due
to cisplatin and other chemotherapeutic such as fluorouracil
or docetaxel, more early-stage NPC patients suffered from
gastrointestinal reactions, myelosuppression, and severe
mucositis and leukopenia when adding chemotherapy. Even
after chemoradiotherapy, the incidence of late ear toxic-
ity, such as the deafness or otitis, was still much higher in
patients who received chemotherapy. All of these acute and
late adverse events would impair early-stage NPC patient’s
quality of life.

Besides, there are some limitations to this study. First, as
we aim to investigate the long-term outcomes of the early-
stage NPC patients, only 187 stage I-II NPC patients who
received treatment before 2010 were recruited. Additionally,
all patients were from single institution in endemic area,
which should be verified in multicenter hospitals. And more
importantly, multicenter randomized clinical trials with
enough samples are needed to validate our results.

In summary, we report the 10-year tumor control and sur-
vivals for early-stage NPC patients in endemic area, indicat-
ing that superior tumor control and satisfying outcomes can
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be achieved with IMRT with mild toxicities. As chemother-
apy would bring more acute and late toxicities for patients,
so it should be carefully performed to stage II patients con-
sidering their individual factors, even for T2N1MO patients.
Multicenter randomized clinical trials should be launched to
validate our conclusions, and collectively, it will motivate an
optimal treatment strategy for the early-stage NPC patients.
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