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Purpose: To analyze the effects of radiotherapy and its timing on the survival and safety of
patients with newly diagnosed distant metastatic NPC in non-high-incidence areas.
Patients and Methods: We retrospectively analyzed 94 newly diagnosed NPC patients
with distant metastatic admitted to our hospital from January 2011 to June 2018. They were
divided into three groups: no radiotherapy group received chemotherapy alone, early radio-
therapy group was combined with radiotherapy during 1 to 3 cycles of chemotherapy, and
late radiotherapy group was combined with radiotherapy after 4-6 cycles of chemotherapy
were effective. The efficacy and side effects of the three groups were compared, and the
prognostic factors were analyzed.

Results: The 6-month, 1-year and 2-year PFS were 53.6%, 14.3% and 3.6% in no radio-
therapy group, 71.0%, 38.7% and 19.4% in early radiotherapy group, 88.6%, 48.6% and
22.9% in late radiotherapy group; the radiotherapy groups were better than the no radio-
therapy group, and the difference was statistically significant (P < 0.017). The 1-year, 2-year
and 3-year OS were 75.0%, 32.1% and 0 in no radiotherapy group, 77.4%, 54.8% and 12.9%
in early radiotherapy group, 85.7%, 71.4% and 31.4% in late radiotherapy group; the radio-
therapy groups were better than the no radiotherapy group, and the differences were
statistically significant (P < 0.017). There was no significant difference in OS and PFS
between the two radiotherapy groups. Univariate and multivariate analysis showed that HBV
(P = 0.031), number of metastases (P = 0.002), liver metastases (P = 0.038), radiotherapy
(P <0.001) and treatment response (P = 0.011) were related to OS. There was no significant
difference in the incidence of adverse events (P > 0.017).

Conclusion: Early and late combined radiotherapy had similar clinical efficacy and both
prolonged PFS and OS for patients with newly diagnosed distant metastatic NPC in non-high-
risk areas. If chemotherapy response is expected to be poor, radiotherapy can be received early.
Keywords: radiotherapy, nasopharyngeal carcinoma, metastasis, non-high-incidence area,
prognosis

Introduction

Nasopharyngeal carcinoma (NPC) originates from the epithelium of the nasophar-
yngeal mucosa. More than 70% of new cases worldwide occur in East Asia and
Southeast Asia and it is closely related to genetics, race, environment and lifestyle.'
The age-standardized incidence rate by the world standard population (ASIRW) in
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South China (9.69/100,000) was 11.4 times higher than
that in Henan (0.85/100,000), one of the non-high inci-
dence areas in North China.*® With the advancement of
intensity-modulated radiotherapy (IMRT) and comprehen-
sive diagnosis and treatment technology, the 3-year local
control rate of non-metastatic NPC has reached 80% to
90%, and the 5-year overall survival rate has exceeded
80%.* Distant metastasis has become an important factor
in the failure of clinical treatment and the reduction of
patient survival. About 4% to 10% of patients with NPC
have distant metastases when they are first diagnosed,
which is a special and rare type of NPC." Compared
with secondary metastases after treatment, the prognosis
of newly diagnosed patients with metastatic NPC (mNPC)
is extremely poor, and there is a big difference in the
treatment mode between the two. For metastatic NPC,
chemotherapy is still the first choice for treatment. But
a study found that radiotherapy combined with chemother-
apy for newly diagnosed mNPC patients was associated
with longer median overall survival (OS) compared to
chemotherapy alone (21.4 vs 15.5 months).” This effect
was also seen in some other metastatic tumors.®’
However, there has been no detailed study of the effects
of radiotherapy on NPC patients in non-high-risk areas.
This study retrospectively analyzed the treatment and sur-
vival data of patients with newly diagnosed distant mNPC
in non-high-incidence areas in northern China, and
explored the effects of the presence or absence of radio-
therapy and the timing of its application on tumor control
and patient survival, and pointed out the direction for its
treatment.

Materials and Methods

Patients and Selection Criteria
This study selected newly diagnosed patients with mNPC
who came from the non-high-incidence areas and were
admitted to our hospital from January 2011 to June 2018.
All patients were clearly diagnosed with pathology and were
assisted by color Doppler ultrasound, ECT, CT, MRI and
PET-CT before treatment to confirm the distant metastasis,
and the TNM stage was reclassified according to the 8th
edition staging of the American Joint Committee on Cancer
(AJCC). Exclusion criteria: (1) merge other tumors; (2)
unknown radiotherapy and chemotherapy regimens; (3)
incomplete follow-up data; (4) from high-risk areas.

This study was conducted in accordance with the tenets
of the Helsinki declaration and was approved by the Ethics

Committee of the First Affiliated Hospital of Zhengzhou
University. Written informed consent was obtained from
all participants. All protocols were performed in accor-
dance with the relevant guidelines and regulations.

Grouping and Treatment

All patients were treated with platinum-based combination
chemotherapy and divided into 3 groups according to
whether they received radiotherapy during chemotherapy
and the timing of radiotherapy: no radiotherapy group,
early radiotherapy group, and late radiotherapy group. The
non-radiotherapy group included patients who received che-
motherapy alone, the early radiotherapy group included
patients who received radiotherapy during 1 to 3 cycles of
chemotherapy, and the late radiotherapy group included
patients who received radiotherapy when the tumor
achieved complete response (CR), partial response (PR) or
stable disease (SD) after 4-6 cycles of chemotherapy. The
sequence of radiotherapy and chemotherapy is synchronous,
sequential or alternating. Intensity modulated radiotherapy
(IMRT) was used for radiotherapy, and the target areas of
radiotherapy were nasopharyngeal, positive lymph nodes
and cervical lymph node drainage areas. The radiotherapy
dose for nasopharyngeal lesions was 59.36—69.96Gy. The
target areas were delineated based on the gross tumor after
chemotherapy. GTVnx included the primary tumor of the
nasopharynx and the invasion area, and GTVnd included the
positive lymph nodes in the neck. The clinical target volume
(CTV) included CTV1 and CTV2: CTV1 (high-risk area)
included the adjacent area that may be invaded around the
primary tumor, including the entire nasopharynx, retrophar-
yngeal lymph node area, slope, skull base, parapharyngeal
space, pterygopalatine fossa, sphenoid sinus, nasal cavity
and posterior 1/3 of the maxillary sinus; CTV2 was defined
as low-risk node region outside the CTV1, including areas at
risk of harboring microscopic disease and elective lymph
node groups.

Patient Evaluation and Follow-Up

Patients were followed up via the medical record system
and telephone calls. During treatment, the comprehensive
evaluation was conducted every 2 cycles. After treatment,
the follow-up was performed every 3 months for the first 2
years and every 6 months after 2 years. The deadline for
follow-up was June 2021. The Response Evaluation
Criteria in Solid Tumors (RECIST; version 1.1) was used
for efficacy evaluation,8 which was divided into CR, PR,
SD and progressive disease (PD). The primary endpoint of
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the study was OS, which was defined as the time from
pathological diagnosis to death of the patient or the last
follow-up. The secondary endpoints were progression-free
survival (PFS) and objective response rate (ORR). PFS
was defined as the time from pathological diagnosis to
the appearance of imaging confirmed disease progression
or death or the last follow-up, and ORR was the proportion
of patients evaluated as CR and PR. The safety evaluation
was carried out according to the Common Terminology
Criteria for Adverse Events (CTCAE; version 4.0).”

Statistical Analysis

We use SPSS (version 21.0) to perform statistical analysis.
Comparison of measurement data between groups was
performed by #-test, and comparison of counting data
between groups was performed by y* test or Fisher’s
exact probability method; Kaplan-Meier method was
used to draw survival curve and Log-rank method was
used to compare survival rate differences between groups;
ANOVA was used for univariate analysis, the COX pro-
portional hazard regression model for multivariate analy-
sis. P<0.050 was considered statistically significant, and
the differences of pairwise comparisons between three
groups are considered to be statistically significant when
P<0.017 according to Bonferroni correction.

Results

General Clinical Data

According to the criteria, 94 patients were included in the
analysis, including 73 males and 21 females, with
a median age of 48.5 years. They all came from the local
area. A total of 37 patients received local treatment for
metastases, 89 patients received 4 or more chemotherapy
cycles, and 15 patients received targeted therapy such as
nimotuzumab or apatinib. The patients were divided into
groups according to the treatment method. There were 28
patients in the no radiotherapy group, 31 in the early
radiotherapy group, and 35 in the late radiotherapy
group. The clinical data of the patients in each group are
shown in Table 1. Except for the sequence of radiotherapy
and chemotherapy, the other differences were not statisti-
cally significant, and they were clinically comparable.

Survival

Until the follow-up deadline, 15 (16.0%) of all 94 patients
had a follow-up time of 36 months or longer, including 4 in
the early radiotherapy group and 11 in the late radiotherapy

group; and there were 2 (2.1%) patients reaching 48 and 55
months, respectively, only existing in the late radiotherapy
group. The OS of all patients reached more than 6 months.
The 1-year, 2-year and 3-year OS rates were 75.0%, 32.1%
and 0 in the no radiotherapy group, 77.4%, 54.8% and 12.9%
in the early radiotherapy group, 85.7%, 71.4% and 31.4% in
the late radiotherapy group, respectively. Compared to the
OS of three groups, the late radiotherapy group was better
than the early radiotherapy group (y*=4.132, P=0.042) and
the no radiotherapy group (x°=21.864, P<0.001), and the
early radiotherapy group was better than the no radiotherapy
group (x°=7.403, P=0.007). After Bonferroni correction, the
difference of OS between the late radiotherapy group and
early radiotherapy group was not statistically significant.
Detailed survival data and comparison were shown in
Table 2 and Figure 1A. Univariate analysis showed that
targeted therapy (P=0.024), HBV infection (P=0.043),
N classification (P=0.010), multiple organ metastases
(P=0.011), the number of distant metastatic lesions
(P<0.001), liver metastases (P=0.002), local treatment of
metastases (P=0.001), radiotherapy (P<0.001), the number
of chemotherapy cycles (P=0.018) and treatment response
(P<0.001) were related to the patient’s OS. Multivariate
analysis showed that HBV infection (P=0.031), the number
of distant metastatic lesions (P=0.002), liver metastases
(P=0.038), radiotherapy (P<0.001) and treatment response
(P=0.011) were related to the patient’s OS, as illustrated in
Table 3.

At the end of the treatment, the ORRs of the no radio-
therapy group, the early radiotherapy group, and the late
radiotherapy group were 60.7%, 83.9% and 91.4%, respec-
tively. There were 5 patients in the no radiotherapy group and
1 patient in the early radiotherapy group who had disease
progression during initial treatment and received other treat-
ment. The remaining patients had disease progression during
follow-up. The PFS of 15 patients reached two years or more,
including 1 case in the no radiotherapy group, 6 cases in the
early radiotherapy group and 8 cases in the late radiotherapy
group. And there were 2 patients whose PFS reached three
years or more in the late radiotherapy group. The 6-month,
1-year and 2-year PFS rates were 53.6%, 14.3% and 3.6% in
the no radiotherapy group, 71.0%, 38.7% and 19.4% in the
early radiotherapy group, 88.6%, 48.6% and 22.9% in the
late radiotherapy group, respectively. The PFS of the late
radiotherapy group was significantly better than that of the no
radiotherapy group (y’=19.633, P<0.001), and the PFS of the
early radiotherapy group was also better than that of the no
radiotherapy group (°=8.224, P=0.004). After Bonferroni
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Table | Clinical Characteristics and Comparison of the Three Groups of Patients (n=94)

Characteristics n (%) No RT (n=28) | Early RT (n=31) | Late RT (n=35) P P (Intergroup Comparison)
Nvs E NvsL EvsL

Gender 1.000 0.583 1.000 1.000
Male 73 (77.7) 22 (78.6) 24 (77.4) 27 (77.1)

Female 21 (22.3) 6 (21.4) 7 (22.6) 8 (22.9)

Median age (range) | 48.5 (14-65) 51.5 (36-65) 48 (14-60) 48 (19-62) 0.673 0.050 0.371 0.831
Smoking status 0.964 1.000 1.000 1.000
Smokers 28 (29.8) 8 (28.6) 9 (29.0) I (31.4)

Nonsmokers 66 (70.2) 20 (71.4) 22 (71.0) 24 (68.6)

KPS score 0.847 0.795 1.000 0.624
90-100 54 (57.4) 16 (57.1) 19 (61.3) 19 (54.3)

70-80 40 (42.6) 12 (42.9) 12 (38.7) 16 (45.7)

HBV infection 0.944 1.000 1.000 1.000
Positive 12 (12.8) 4 (14.3) 4 (12.9) 4 (11.4)

Negative 82 (87.2) 24 (85.7) 27 (87.1) 31 (88.6)

Histological classification 0.752 0.475 1.000 1.000
Nonkeratinizing 92 (97.1) 27 (96.4) 31 (100.0) 34 (97.1)

Keratinizing 2 (2.9) I (3.6) 0 (0.0 1 (2.9)

T classification 0.947 0.795 1.000 1.000
TI-2 38 (40.4) 12 (42.9) 12 (38.7) 14 (40.0)

T3-4 56 (59.6) 16 (57.1) 19 (61.3) 21 (60.0)

N classification 0.973 1.000 1.000 1.000
NO-1 17 (18.1) 5(17.9) 6 (19.4) 6 (17.1)

N2-3 77 (81.9) 23 (82.1) 25 (80.6) 29 (82.9)

Skull base bone destruction 0.947 0.795 1.000 1.000
Yes 56 (59.6) 16 (57.1) 19 (61.3) 21 (60.0)

No 38 (40.4) 12 (42.9) 12 (38.7) 14 (40.0)

Bone metastases 0.320 1.000 0.400 0.268
Yes 70 (74.5) 22 (78.6) 25 (80.6) 23 (65.7)

No 24 (25.5) 6(21.4) 6 (19.4) 12 (34.3)

Liver metastases 0.684 0.425 0.599 1.000
Yes 31 (33.0) I (39.3) 9 (29.0) I (31.4)

No 63 (67.0) 17 (60.7) 22 (71.0) 24 (68.6)

Lung metastases 0.639 0.591 0.429 0.801
Yes 33 (35.1) 8 (28.6) Il (35.5) 14 (40.0)

No 61 (64.9) 20 (71.4) 20 (64.5) 21 (60.0)

Distant lymph node metastases 0.331 0.698 0.523 0.196
Yes 15 (16.0) 4 (14.3) 3(9.7) 8 (22.9)

No 79 (84.0) 24 (85.7) 28 (90.3) 27 (77.1)

(Continued)
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Table | (Continued).

Characteristics n (%) No RT (n=28) | Early RT (n=31) | Late RT (n=35) P P (Intergroup Comparison)
N vs E NvsL EvsL

Number of distant metastatic lesions 0.692 0.436 0.798 0.801

<3 38 (40.4) 13 (46.4) Il (35.5) 14 (40.0)

>3 56 (59.6) 15 (53.6) 20 (64.5) 21 (60.0)

Multiple organ metastases 0.745 0.604 0613 1.000

Yes 48 (51.1) 16 (57.1) 15 (48.4) 17 (48.6)

No 46 (48.9) 12 (42.9) 16 (51.6) 18 (51.4)

Local treatment of metastases 0.738 1.000 0.603 0.614

Yes 37 (39.4) 12 (42.9) 13 (41.9) 12 (34.3)

No 57 (60.6) 16 (57.1) 18 (58.1) 23 (65.7)

Targeted therapy 0.315 1.000 0.170 0.287

Yes 15 (16.0) 6 (21.4) 6 (19.4) 3 (8.6)

No 79 (84.0) 22 (78.6) 25 (80.6) 32 (91.4)

PCT regimens 0.990 0.992 0.962 0.881

TP 27 (28.7) 7 (25.0) 8 (25.8) 12 (34.3)

PF 25 (26.6) 8 (28.6) 8 (25.8) 9 (25.7)

TPF 26 (27.7) 8 (28.6) 10 (32.3) 8 (22.9)

GP 5(5.3) 2 (7.1) 1 3.2) 2(57)

Others I (11.7) 3 (10.7) 4 (12.9) 4 (11.4)

Number of chemotherapy cycles 0.187 1.000 0.194 0.083

24 89 (94.7) 26 (92.9) 28 (90.3) 35 (100.0)

<4 5(5.3) 2(7.1) 3(9.7) 0 (0.0

Sequencing 0.009 NA NA 0.009

Synchronous 26 (39.4) NA 16 (51.6) 10 (28.6)

Sequential 21 (31.8) NA 4 (12.9) 17 (48.6)

Alternating 19 (28.8) NA Il (35.5) 8 (22.9)

Abbreviations: RT, radiotherapy; N, no RT; E, early RT; L, late RT; KPS, Karnofsky Performance Status; HBV, hepatitis B virus; PCT, palliative chemotherapy; TP, cisplatin
plus docetaxel; PF, cisplatin plus 5-fluorouracil; TPF, cisplatin plus docetaxel plus 5-fluorouracil; GP, cisplatin plus gemcitabine; NA, not applicable.

correction, the differences were statistically significant. The
PFS of the late radiotherapy group was better than that of the
early radiotherapy group according to the survival rate data,
but the difference was not statistically significant (y°=2.622,
P=0.105). Detailed survival data and comparison are shown
in Table 2 and Figure 1B.

Adverse Events

A total of 94 patients in the three groups were included in
the safety analysis. In terms of hematological toxicity,
leukopenia was prominent among high-grade toxicity.
The proportions of grade 3—4 leukopenia in the no

radiotherapy group, early radiotherapy group and late
radiotherapy group were 14.3%, 32.3% and 20.0%, respec-
tively, which were higher than other blood toxic reaction.
Overall, the proportions of grade 2 and grade 3—4 adverse
reactions in the early radiotherapy group and the late
radiotherapy group were higher than that of the no radio-
therapy group, but there was no significant difference
among the three groups (P>0.017). The gastrointestinal
toxicity and hepatotoxicity were mainly low-level reac-
tions, and there was no statistically significant difference
in the data of each group (P>0.050). There was no obvious
nephrotoxicity in the three groups. Radiotherapy-related
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Table 2 Treatment Efficacy (n=94)

End Point No RT(n=28) Early RT(n=31) Late RT (n=35)
Overall survival
Median OS (95% Cl), month 16.0 (12.1-19.9) 25.0 (18.5-31.5) 29.0 (24.2-33.8)

OS rate, % (95% Cl)

| year 75.0 (60.6-92.9) 77.4 (64.0-93.6) 85.7 (74.9-98.1)

2 years 32.1 (18.8-55.1) 54.8 (39.8-75.5) 71.4 (57.9-88.1)

3 years 0.0 (-) 12.9 (5.2-32.2) 31.4 (19.3-51.3)
Progression-free survival

Median PFS (95% Cl), month 6.0 (3.8-8.2) 10.0 (7.3-12.7) 11.0 (5.2-16.8)

PFS rate, % (95% Cl)

6 months 53.6 (37.9-75.6) 71.0 (56.7-88.9) 88.6 (78.6-99.8)
12 months 14.3 (5.8-35.4) 38.7 (24.9-60.3) 48.6 (34.5-68.3)
24 months 3.6 (0.5-24.5) 19.4 (9.4-39.7) 229 (12.4-42.0)
Treatment response (%)

Complete response I (3.6) 309.7) 3 (8.6)
Partial response 16 (57.1) 23 (74.2) 29 (82.9)
Stable disease 6(21.4) 4 (12.9) 3 (8.6)
Progressive disease 5(17.9) 1 (3.2) 0 (0.0)
Overall response 17 (60.7) 26 (83.9) 32 (91.4)
Disease control 23 (82.1) 30 (96.8) 35 (100.0)

Abbreviations: RT, radiotherapy; OS, overall survival; PFS, progression-free survival; Cl, confidence interval.

adverse reaction was mucositis, and only occurred in
radiotherapy groups. The main reactions were grade 0-1
and grade 2. There were 3 cases (9.7%) and 2 cases (5.7%)
of grade 3—4 mucositis in the early radiotherapy group and
late radiotherapy group, respectively, and the difference
was not statistically significant (P>0.050). Detailed data

and comparison are shown in Table 4.

Table 3 Multivariate Analysis of Prognostic Factors for OS

Characteristics HR 95% CI P value
Targeted therapy 0.80 | 0.38-1.69 0.557
HBYV infection 0.48 | 0.24-0.93 0.031
N classification 0.81 | 0.43-1.53 0.509
Multiple organ metastases 1.32 | 0.73-2.38 0.366

Number of distant metastatic lesions | 0.43 | 0.25-0.73 0.002

Liver metastases 0.55 | 0.31-0.97 0.038
Local treatment of metastases 1.75 | 0.94-3.26 0.080
Radiotherapy 441 | 2.27-8.57 | <0.001
Number of chemotherapy cycles 1.63 | 0.48-5.56 0.438
Treatment_response 0.07 | 0.01-0.39 0.011

Abbreviations: OS, overall survival; HR, hazard ratio; Cl, confidence interval;
HBYV, hepatitis B virus.

Discussion

NPC has the highest metastatic potential for head and neck
malignant tumors, and its distant metastasis is the main
reason for reducing the survival of patients. In this study,
51.1% of patients had multiple organ metastases and
59.6% of patients had more than 3 distant metastatic
lesions at the time of diagnosis. Bone, liver and lung
were the most common metastatic organs. Almost all
patients had neck lymph node metastasis. Systemic che-
motherapy is the first choice for the treatment of metastatic
NPC, but the results of monotherapy are not satisfactory.
A survival analysis of newly diagnosed mNPC patients
from the NCDB database showed that radiotherapy can
significantly improve patients’ survival, and a later T stage
predicts poor 0S.” A multi-center Phase 3 clinical trial
conducted by You et al'® showed that chemotherapy com-
bined with radiotherapy can increase the 2-year OS rate of
newly diagnosed mNPC patients from 54.5% to 76.4%
compared with chemotherapy alone, and PFS had also
been significantly improved. These findings suggest that
local tumor invasion is an important factor affecting the
survival of NPC patients, and strengthening local control
of nasopharyngeal primary tumors through radiotherapy
and other methods can improve the long-term survival of
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EarlyRT 31 31 24 20 17 9 4 0O 0 0 O Early RT 31 22 12 9 6 1 0 0 0
LateRT 35 35 30 29 25 17 11 4 2 1 0 Late RT 35 31 17 14 8 4 2 0 0

Figure | Survival curves. (A) OS and (B) PFS are shown for three groups. Both of the RT groups had better OS and PFS than no RT group (P<0.01) and there was no

significant difference in OS and PFS between the two RT groups (P>0.017).

Abbreviations: RT, radiotherapy; OS, overall survival; PFS, progression-free survival; ns, not significant.

newly diagnosed mNPC patients. However, most of cur-
rent studies focus on patients in the high-incidence area.
The incidence and death of NPC patients have regional
and population differences."'"!> Therefore, the treatment
response of newly diagnosed metastatic patients in non-
high-incidence areas still remains uncertain. This study
included 94 newly diagnosed NPC patients with distant

metastasis from the low-risk areas in northern China.
Twenty-two patients who were followed up for more
than 3 years were from the radiotherapy group. The PFS
and OS of the early radiotherapy group and the late radio-
therapy group were significantly better than those of the no
radiotherapy group. This is the first time that chemother-
apy combined with radiotherapy can improve long-term

Table 4 Adverse Events and Comparison of the Three Groups of Patients (n=94)

Adverse Events No RT (n=28) Early RT Late RT P value P value (Intergroup
(n=31) (n=35) Comparison)
0- 2 3- | 0- | 2 3- | 0- | 2 3- Nvs | NvsL | EvsL
| 4 | 4 | 4
Acute hematologic toxicity
Anemia 23 5 0 21 10 0 24 |10 | 0.511 0.243 0.454 1.000
Leukopenia 16 8 4 7 14| 10 12 | 16 7 0.075 0.024 0.218 0416
Thrombocytopenia 20 7 | 20 4 26 | 9 0 0.286 0.495 0.759 0.109
Neutropenia 21 6 [ 21 29 5 [ 0.632 0.746 0.756 0.326
Acute gastrointestinal reactions
Nausea 16 9 3 19 6 21 10 4 0.740 0.475 0.933 0.571
Vomiting 21 5 2 18 | 10 3 24 9 0.702 0.393 0.829 0.673
Diarrhea 26 2 0 29 2 0 34 | 0.732 1.000 0.580 0.597
Acute hepatotoxic effects
Elevated serum bilirubin 27 | 0 30 | 0 33 2 0 1.000 1.000 1.000 1.000
Elevated transaminase 26 2 0 29 | | 33 0 0.855 0.793 1.000 0.789
Acute nephrotoxic effects
Creatinine 28 0 0 31 0 0 35 0 0 NA NA NA NA
Acute toxic effects specific to radiotherapy
Mucositis NA | NA | NA | 9 9 3 23 | 10 2 0.926 NA NA 0.926
Abbreviations: RT, radiotherapy; N, no RT; E, early RT; L, late RT; NA, not applicable.
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survival of newly diagnosed mNPC patients in a non-high-
incidence area. The possible mechanism of radiotherapy to
prolong PFS and OS in newly diagnosed distant mNPC
patients is to reduce the tumor burden of the primary
tumor, improve the local control rate of the tumor, while
systemic treatment, and reduce the possibility of re-
metastasis; another possible mechanism may be that local
radiotherapy may promote the production and release of
certain cytokines to inhibit the proliferation and metastasis
of primary and metastatic tumor cells, which is called the
abscopal responses.'*

The role of radiotherapy in newly diagnosed mNPC is
gradually being recognized, but there are still some con-
troversies about the timing of radiotherapy. Some consen-
suses recommend that patients who achieve CR/PR/SD
after platinum-based systemic chemotherapy could choose
to continue chemotherapy or receive nasopharyngeal and
neck radiotherapy.'*'> The clinical trial of You et al'
selected patients who achieved CR/PR after 3 cycles of
PF chemotherapy to be enrolled in the group, and then
received local radiotherapy after 6 cycles of PF che-
motherapy. However, it should be noted that not all
patients can achieve the desired effect in early chemother-
apy, and there are still a certain proportion of patients who
do not respond well to chemotherapy or even progress. In
one study, the proportion of patients who failed to achieve
CR/PR after palliative chemotherapy accounted for 36.9%,
and local radiotherapy for this part of patients had little
effect on their survival.'® The above results show that if
clinical practice was carried out according to the current
expert consensus, patients with unsatisfactory early che-
motherapy results would lose the opportunity to benefit
from radiotherapy; on the other hand, the combined modes
of radiotherapy and chemotherapy for newly diagnosed
mNPC patients included in the NCDB database are mainly
synchronized chemoradiotherapy and induction che-
motherapy followed by radiotherapy, these two modes
have significantly improved the survival of patients com-
pared with chemotherapy alone.” However, the analysis is
based on NPC patients in the United States, and there is no
comparative study of the two modes and timing of radio-
therapy. Radiotherapy and chemotherapy are the standard
treatment options for stage II and locally advanced NPC.
Among different sequences, concurrent chemoradiother-
apy has the best effect.'” Therefore, whether early com-
bined radiotherapy can change the unsatisfactory outcome
of patients who are not sensitive to early chemotherapy
alone, so that patients can achieve long-term survival.

Based on that, this study compared the survival difference
between the non-radiotherapy group and the early radio-
therapy group. The results showed that the PFS and OS of
the early radiotherapy group were better than those of the
no radiotherapy group and similar to the late radiotherapy
group. This suggests that early radiotherapy can also
improve survival and may change the survival outcome
of patients who are not sensitive to early chemotherapy.
Such patients who do not respond well to chemother-
apy require more personalized treatment, but they are
often ignored in clinical practice and research. Therefore,
the ability to identify these patients with the help of some
indicators or scoring systems so that the new NPC patients
can be stratified before the treatment, is very important for
the rational choice of radiotherapy timing and the devel-
opment of personalized treatment plans. Four independent
prognostic factors including nutritional risk index,
C-reactive protein level, alkaline phosphatase level, and
lactate dehydrogenase level in newly diagnosed patients
with mNPC were used to construct a scoring system for
evaluating the efficacy of first-line chemotherapy.'® For
those patients who are predicted to be less effective in
chemotherapy, it should be recommended to receive radio-
therapy early to better control the disease and increase
follow-up for early detection of tumor progression. In
addition, some studies have found that for newly diag-
nosed mNPC patients without liver metastasis, regardless
of the number of metastases, they can benefit from che-
motherapy combined with radiotherapy, but this benefit is
not obvious to patients with liver metastases.'® Patients
whose EBV DNA turns negative after palliative che-
benefits

radiotherapy.16 Therefore, even patients with better che-

motherapy have more obvious from
motherapy effects still need to undergo further screening.
The model established by Li et al*° is to predict suitable
candidates for radiotherapy based on palliative chemother-
apy, which is of great significance to the individualization
and precision of radiotherapy.

The commonly used TNM classification is based on
the invaded anatomy and is widely used in patients with
non-metastatic NPC, but the classification of distant
is not detailed enough. The Ml

classification system established based on the number

metastases sub-
of metastatic organ and metastatic foci is closely related
to the prognosis of patients. This is an important basis
for stratifying, guiding treatment, and prognostic judg-
ment of metastatic patients.'”?' It is consistent with the
analysis results of this study. Plasma EBV-DNA levels
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are closely related to NPC, and have important clinical
prognostic value for patients with non-metastatic, meta-

static and recurrent NPC,ZZ*24

and are also closely
related to the prognosis of patients with newly diagnosed
mNPC.? Differentially expressed gene models estab-
lished based on metastatic and non-metastatic NPC
tissue’® and liver metastasis subgroup,”’ as well as
serum lactate dehydrogenase, EBV and HPV, PET/CT

16,28,29

metabolic indicators, etc. are useful for predicting

1% estab-

the prognosis and risk of metastasis. Sun et a
lished a risk score and grouping system based on age,
N stage, EBV-DNA level, number of metastases and
metastatic organs, which is closely related to the 3-year
and 5-year OS of patients, and are useful for judging the
prognosis. In addition to the above-mentioned existing
indicators, this study shows that whether or not to be
infected with HBV and radiotherapy are related to OS,
and treatment response is also an important reference for
judging OS.

For those patients who have chemotherapy failure or
are expected to have poor chemotherapy response, it is
necessary to find appropriate treatments to prolong sur-
vival. The combination of immune checkpoint inhibi-
tors and chemotherapy shows good anti-tumor activity
and can significantly prolong PFS in patients with
recurrent or metastatic NPC,?° but the effect on long-
term survival still needs further observation. Patients
with low levels of EBV DNA (<30,000 copies/mL)
before treatment can benefit from capecitabine mainte-

nance '[reatment.3 !

Stereotactic ablative radiotherapy
(SABR) for oligometastasis has been preliminarily pro-
ven to improve patient survival.>**® For newly diag-
nosed NPC with

radiotherapy for metastases or local radiotherapy for

patients metastatic  tumors,
patients with oligometastasis regardless of chemother-
apy response may be an opportunity,®* but this needs
further research to confirm.

There are several limitations to this study. First, this
was a retrospective study, and selection bias and other
variables might affect the results. Second, there was
a lack of research on patients’ quality of life and EBV
DNA. Third, the low incidence resulted in a small num-
ber of patients enrolled, and the patients all came from
one treatment center. Therefore, it is necessary to further
verify the results through multi-center prospective stu-
dies, including more cases and more detailed clinical
data.

Conclusion

To sum up, compared with chemotherapy alone, early
combined radiotherapy and late combined radiotherapy
had similar clinical efficacy and both prolonged PFS and
OS for patients with newly diagnosed distant mNPC in
non-high-risk areas. Early combined radiotherapy bene-
fited these patients who were estimated to be insensitive
to early chemotherapy alone.
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