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Purpose: To determine the M1 sub-staging in synchronous metastatic nasopharyngeal 
carcinoma (smNPC) and to examine the effect of nasopharyngeal-neck radiotherapy (RT) 
and local treatment of metastases on overall survival (OS) of smNPC patients.
Patients and Methods: A total of 150 patients with smNPC were included. Metastatic 
characteristics associated with their potential prognostic significance were analyzed. Then, 
a stratification system of the M1 sub-staging in smNPC was provided according to metastatic 
features. Moreover, the OS of patients with or without nasopharyngeal-neck RT was com-
pared by Log rank test. The OS of patients who received or did not receive local treatment of 
metastases was also analyzed.
Results: We successfully divided the M1 stage into three sub-staging: M1a (a single site 
with a single lesion), M1b (a single site with multiple lesions), and M1c (multiple sites with 
multiple lesions). The median OS was 53.2, 25.8, and 18.9 months for M1a, M1b, and M1c, 
respectively (p < 0.001). Nasopharyngeal-neck RT plus systematic chemotherapy (CT) 
significantly improved OS compared to systematic CT (median OS, 34.0 vs 15.2 months, 
p = 0.002). However, incorporation of local treatment of metastases did not bring survival 
benefit to smNPC patients who received nasopharyngeal-neck RT plus systematic CT 
(median OS, 25.8 vs 35.1 months, p = 0.374).
Conclusion: The sub-staging of the M1 stage in smNPC had promising prognostic value. 
Adding nasopharyngeal-neck RT on the basis of systematic CT markedly improved the 
survival of smNPC patients, while addition of local treatment of metastases to nasophar-
yngeal-neck RT plus systematic CT for smNPC needed further exploration.
Keywords: nasopharyngeal carcinoma, chemotherapy, local therapy, immunotherapy, 
metastasis

Introduction
Nasopharyngeal carcinoma (NPC), originating from the nasopharynx mucosal lin-
ing, occurs commonly in southern China, accounting for 47.7% of all cases 
diagnosed worldwide in 2018.1 The local control rate of NPC was quite satisfactory 
with the introduction of intensive modulated radiation therapy (IMRT) and con-
current chemo-radiotherapy (CCRT).2 However, development of distant metastasis 
remains now the most common failure pattern in patients with NPC.3,4 While over 
20% locally advanced NPC developed post-treatment distant metastases,5 4–10% of 
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newly diagnosed NPC patients exhibit distant metastasis, 
so-called “synchronous metastatic” NPC (smNPC).6–9

Survival outcomes of smNPC patients were divergent, 
which are greatly affected by the metastatic site, the num-
ber of metastatic sites, and the number of metastatic 
lesions.10 At present, the tumor, node, metastasis (TNM) 
classification system for smNPC is a “catch-all” M1 clas-
sification, ignoring the striking differences between each 
smNPC patient.11 Therefore, a M1 sub-staging of smNPC 
should be further determined to accurately predict 
prognosis.

In addition, there is little consensus among oncologists 
regarding the optimal treatment modalities for patients 
with smNPC. The well-established therapeutic strategy 
has been systematic chemotherapy (CT), with a relatively 
high objective response rate (40–65%),12,13 but the overall 
prognosis of smNPC patients was still dismal. Recently 
studies have demonstrated that addition of nasopharyn-
geal-neck radiotherapy (RT) to systematic CT considerably 
prolonged survival in smNPC patients.8,14 However, due 
to the low incidence of this disease, some researches were 
only single-arm studies comprising a limited sample 
size.15–17 Therefore, more robust evidence is warranted 
to confirm this conclusion. Moreover, the effect of local 
treatment to metastases on overall survival (OS) of 
smNPC patients has not been explored adequately.

In this study, we therefore reviewed the metastatic 
characteristics associated with their prognostic signifi-
cance, treatment modalities, and survival of smNPC 
patients, in an attempt to further determine the M1 sub- 
staging and examine the role of nasopharyngeal-neck RT 
and local treatment of metastases in smNPC.

Materials and Methods
Patients Population
All records of NPC patients (n = 2106) treated at the West 
China Hospital of Sichuan University between Jan 2010 and 
Dec 2017 were reviewed. Eligibility criteria were as follows: 
(1) Patients pathologically diagnosed as NPC; (2) Patients 
confirmed with distant metastasis at initial diagnosis according 
to evaluation as follows: A biopsy of the metastatic lesions; or 
computed tomography (CT)/chest-x ray for chest, ultrasonic/ 
CT/MRI of the abdomen, whole-body bone scan, or positron 
emission tomography/computed tomography (PET/CT); (3) 
Patients received at least two cycles of systematic CT with or 
without nasopharyngeal-neck RT. Patients with insufficient 

clinical data or patients with other malignancies were 
excluded. In total, 150 smNPC were included in this study.

All patients were restaged according to the eighth edi-
tion of the American Joint Committee on Cancer (AJCC/ 
UICC). The ethics institutional board of the West China 
Hospital of Sichuan University approved the study. All 
patients provided written informed consent, and all proce-
dures performed in this study involving human partici-
pants were in accordance with the Declaration of Helsinki.

Treatments
The treatment modalities are shown in Table 1. All 
patients (n = 150) underwent systematic CT, among 
which 117 (78.0%) received nasopharyngeal-neck RT 
additionally. The predominant cisplatin-based CT regi-
mens in this study included cisplatin (80 mg/m2) plus 
docetaxel (60–80 mg/m2), paclitaxel (135–175 mg/m2) 
with or without 5-fluorouracil (600–1000 mg/m2) (TPF/ 
TP), and cisplatin (80 mg/m2) plus gemcitabine (1000 mg/ 
m2) (GP). The decision of regimen and cycles of CT was 
at the discretion of the treating physicians. Generally, in 
this study, the systemic CT regimen was mainly TPF (n = 
75, 50.0%), followed by TP (n = 25, 16.7%) (Table 1).

Of the 117 smNPC patients who underwent nasophar-
yngeal-neck RT, 60 (51.3%) received a radiation dose of 
66–70 Gy, and 57 (48.7%) received 71–74 Gy. The median 
interval of systematic CT initiation to nasopharyngeal- 
neck RT initiation was 99 days (range 0 to 240 days), 
and the median number of cycles of CT before the initia-
tion of nasopharyngeal-neck RT was four (range 1 to 8). 
Moreover, all patients received nasopharyngeal-neck RT 
using IMRT with conventional fractionations.

In addition, 40 (26.7%) patients received local treat-
ment of metastatic lesions, with 38 cases receiving local 
RT alone, one receiving surgery resection, and one 
receiving transarterial chemoembolization (TACE) 
(Table 1). Among the 38 patients who underwent RT 
for metastases, the median RT dose converted to equiva-
lent dose in 2 Gy per fractionation (EQD2) was 50 Gy 
(18–88 Gy). Moreover, regarding patients with less than 
three metastatic lesions (n = 19), all metastatic lesions 
were treated with RT (n = 18) or surgery (n = 1). For 
those with more than three metastatic lesions (n = 21), 
local treatment was administrated only to the lesions 
that were resistant to systematic CT or threatened impor-
tant functions of body.
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Follow-Up and Statistical Analysis
Patients were routinely evaluated every two cycles of 
systematic CT. Follow up occurred every three months in 
the first two years; thereafter, every six months until death 
or loss to follow-up (the last follow-up was December 31, 
2019). OS was defined as the duration from the date of 
diagnosis to the date of death from any reason.

Statistical analysis was performed using the SPSS 20.0 
software package (IBM SPSS Inc). Survival analysis was 
calculated via the Kaplan–Meier method, and the survival 
curves of different groups were compared using the Log 
rank test. The Cox regression model was used to determine 
multiple prognostic factors associated with survival, and 
the Chi-square test was performed to compare categorical 
variables. A two-tailed p-value <0.05 was considered sta-
tistically significant.

Results
Overall Survival of smNPC Patients
The median follow-up was 23.7 months (Range, 1.0 to 
107.9 months). At last follow-up, three (2.0%) patents 
experienced loco-regional recurrence, and 101 (67.3%) 
patients were dead. The 1-year, 3-year, and 5-year OS of 
the entire cohort were 79.9%, 40.0%, and 29.2%, respec-
tively. In addition, we found that there were 23 (15.3%) 
patients achieved an OS of more than five years, of whom 
17 (11.3%) cases were still alive with an OS ranged from 
63.0 to 107.9 months.

Prognostic Value of M1 Sub-Staging in 
smNPC Patients
In patients with smNPC, the most frequently involved 
metastatic sites were bone (n = 85, 56.7%), lungs (n = 
52, 34.7%), liver (n = 32, 21.3%), and distant lymph nodes 
(n = 24, 16.0%); Single metastatic site (n = 114, 76.0%) 
was most common and multiple metastatic lesions were 
detected more frequently compared to single metastatic 
lesion for each involved metastatic site (Table 2).

The prognostic value of each specific metastatic site, 
and the number of metastatic sites and metastatic lesions 
were examined to determine the optimal M1 sub-staging. 
Patients who had bone metastasis, multiple metastatic 
sites, or multiple metastatic lesions had significantly 
shorter median OS than those who had no bone metastasis 
(19.3 vs 46.2 months, 3-year OS 28.0% vs 56.0%, p < 
0.001), single metastatic sites (14.9 vs 34.4 months, 3-year 
OS 20.5% vs 46.0%, p < 0.001), or single metastatic 

Table 1 Treatment Characteristics of smNPC Patients

Variable No. of Patients (n = 150)

Treatment modalities

With nasopharyngeal-neck RT 117 (78.0)

Nasopharyngeal-neck RT + CT 87 (74.4)
Nasopharyngeal-neck RT + CT 

+ LT of metastases

30 (25.6)

Without nasopharyngeal-neck RT 33 (22.0)
CT alone 23 (69.7)

CT + LT of metastases 10 (30.3)

Chemotherapy regimes

Cisplatin + Taxane + 5-FU (TPF) 75 (50.0)

Cisplatin + Taxane (TP) 25 (16.7)

Cisplatin + 5-FU (PF) 19 (12.7)
Cisplatin + Gemcitabine (GP) 17 (11.3)

Others 14 (9.3)

Chemotherapy cycles

≤3 50 (33.3)
4–6 94 (62.7)

>6 6 (4.0)

RT dose for nasopharyngeal-neck
66–70 Gy 60 (51.3)

71–74 Gy 57 (48.7)

Interval of CT initiation to nasopharyngeal-neck RT initiation

≤60 days 20 (17.1)
61–120 days 53 (45.3)

>120 days 44 (37.6)

Local treatment modalities for metastases

Radiotherapy 38 (95.0)
Surgery 1 (2.5)

TACE 1 (2.5)

RT technique for metastases

IMRT 31 (81.6)
3D-CRT 7 (18.4)

RT dose for metastases

≤30 Gy* 2 (5.3)

30–60 Gy* 29 (76.3)
>60 Gy* 7 (18.4)

RT fractionation for metastases

Conventional fractionation# 25 (65.8)
Hypo-fractionation¶ 13 (34.2)

Notes: *Doses were converted to equivalent dose in 2 Gy per fractionation 
(EQD2) assuming an α/β ratio of 10 for nasopharyngeal carcinoma; #1.8–2 Gy/ 
fractionation; ¶ ≥3 Gy/fractionation. 
Abbreviations: smNPC, synchronous metastatic nasopharyngeal carcinoma; CT, 
chemotherapy; RT, radiotherapy; LT, local treatment; 5-FU, 5-fluorouracil; TACE, 
transarterial chemoembolization; IMRT, intensive modulated radiation therapy; 3D- 
CRT, three dimensional radiation therapy.
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lesions (20.3 vs 68.2 months, 3-year OS 31.2% vs 60.9%, 
p < 0.001), respectively (Table 2). The median OS of 
patients with single metastatic lesions only in the bone 
was significantly longer than those with multiple meta-
static lesions only in the bone (35.8 vs 19.7 months, 
3-year OS 45.1% vs 25.2%, p = 0.039). The 3-year OS 
of patients with single metastatic lesion in the lung was 

obviously higher compared to those with multiple meta-
static lesions in the lung (85.3% vs 50.2%), although the 
difference was not statistically significant (p = 0.062) 
(Table 2).

According to the number of metastatic sites and meta-
static lesions, M1 sub-staging was generally organized as 
follows: M1a (a single site with a single lesion) (n = 43, 
28.7%), M1b (a single site with multiple lesions) (n = 71, 
49.3%), and M1c (multiple sites with multiple lesions) (n 
= 36, 24.0%). The Kaplan–Meier analysis showed that the 
median OS of patients in M1a, M1b, and M1c group was 
53.2, 25.8, and 18.9 months, and the 3-year OS was 
60.2%, 35.3%, and 20.1%, respectively (p < 0.001, 
Figure 1). After adjusting for age, gender, T stage, 
N stage, bone metastasis, lung metastasis, liver metastasis, 
and distant lymph node metastasis, multivariate analysis 
indicated that M1 sub-staging significantly differed in 
terms of OS (M1b vs M1a: hazard ratio (HR) = 
2.152,95% confidence inter (CI) = 1.253–3.696, p = 
0.005; M1c vs M1a: HR = 4.169,95% CI = 1.464–11.871, 
p = 0.007) (Table 3).

Role of Nasopharyngeal-Neck RT in 
smNPC
To examine the effect of nasopharyngeal-neck RT on 
survival of smNPC patients, we compared OS of patients 
with or without nasopharyngeal-neck RT on the basis of 
systematic CT. The clinical characteristics were well 
balanced between the two treatment groups (Table 4). 
The analysis showed that smNPC patients treated with 
nasopharyngeal-neck RT plus systematic CT experienced 

Table 2 Univariate Analysis of OS According to Metastatic 
Characteristics of smNPC

Variable No. of 
Patients 
(n, %)

Median OS 
(Months)

3-Year 
OS (%)

P-value

Bone 
metastasis

<0.001

Yes 85 (56.7) 19.3 28.0

No 65 (43.3) 46.2 56.0

Lung 

metastasis

0.056

Yes 52 (34.7) 36.6 51.2

No 98 (65.3) 22 40.6

Liver 

metastasis

0.114

Yes 32 (21.3) 18.8 31.5

No 118 (78.7) 32.6 42.4

Distant nodal 

metastasis

0.489

Yes 24 (16.0) 18.9 32.2
No 126 (84.0) 32.6 41.6

No. of 
metastatic 

sites

<0.001

Single 114 (76.0) 34.4 46.0
Multiple 36 (24.0) 14.9 20.5

No. of 
metastatic 

lesions

<0.001

Single 43 (28.7) 68.2 60.9
Multiple 107 (71.3) 20.3 31.2

Bone-only 
metastasis

0.039

Single 21 (36.8) 35.8 45.1

Multiple 36 (63.2) 19.7 25.2

Lung-only 

metastasis

0.062

Single 9 (24.3) Not reached 85.3

Multiple 28 (75.7) 36.6 50.2

Abbreviations: smNPC, synchronous metastatic nasopharyngeal carcinoma; OS, 
overall survival.

Figure 1 Kaplan–Meier curves of overall survival according to the M1 sub-staging 
in patients.
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markedly increased median OS compared to those 
receiving systematic CT (34.0 vs 15.2 months, 3-year 
OS 44.9% vs 24.8%, p = 0.002, Figure 2). Furthermore, 
in the multivariate model adjusting for age, gender, 
T stage, N stage, bone metastasis, lung metastasis, liver 
metastasis, distant lymph node metastasis, and M1 sub- 
staging, nasopharyngeal-neck RT plus systematic CT was 
still an independent factor for predicting a better OS (HR 
= 0.510,95% CI = 0.320–0.813, p = 0.005) (Table 5).

Additionally, we examined the impact of interval of 
systematic CT initiation to nasopharyngeal-neck initiation 
on OS of smNPC patients. We found that there were no 
significant differences in OS among patients with naso-
pharyngeal-neck RT initiation within 60 days, 60–120 
days, or >120 days of systematic CT start (p = 0.532, 
Supplementary Figure 1).

Role of Local Treatment of Metastases in 
smNPC
To explore the influence of local treatment of metastases 
on survival of smNPC patients who had already received 
nasopharyngeal-neck RT plus systematic CT, we compared 
the OS of patients with or without local treatment of 
metastases. In this study, there were 30 patients who 
received local treatment combined with systematic CT 
plus nasopharyngeal-neck RT. Similarly, the clinical char-
acteristics were well balanced between the two treatment 
groups (Table 6). The result suggested that there was no 
significant difference in median OS between patients with 

Table 3 Multivariate Analysis on Assessing the Impact of M1 
Sub-Staging on OS in smNPC

Category HR 95% CI P-value

T stage (T3+4 vs T1+2) 0.978 0.605–1.580 0.926

N stage (N3 vs N0-2) 0.970 0.633–1.484 0.887

Gender (Male vs Female) 0.686 0.400–1.176 0.171
Age (> 46 vs ≤ 46) 0.969 0.646–1.454 0.879

Bone metastasis (Yes vs No) 1.352 0.599–3.052 0.468

Lung metastasis (Yes vs No) 0.63 0.275–1.447 0.277
Liver metastasis (Yes vs No) 0.842 0.381–1.859 0.670

Node metastasis (Yes vs 
No)

0.847 0.394–1.824 0.672

M1 sub-staging

M1a Reference
M1b 2.152 1.253–3.696 0.005

M1c 4.169 1.464–11.871 0.007

Abbreviations: smNPC, synchronous metastatic nasopharyngeal carcinoma; OS, 
overall survival.

Table 4 Clinical Characteristics of smNPC Patients with or 
Without Nasopharyngeal-Neck RT

All Patients With RT (n 
= 117, %)

Without RT 
(n = 33, %)

P-value

Age, median (range) 46 (23–71) 46 (18–76) 0.844

Gender 0.428
Male 96 (82.1) 29 (87.9)

Female 21 (17.9) 4 (12.1)

Histology NA

Keratinizing 
squamous cell

1 (0.8) 0 (0.0)

Differentiated 

non-keratinizing

3 (2.6) 1 (3.3)

Undifferentiated 

non-keratinizing

113 (96.6) 32 (96.7)

T stage 0.285

T1+2 32 (27.4) 6 (18.2)

T3+4 85 (72.6) 27 (81.8)

N stage 0.370

N0-2 50 (42.7) 17 (51.5)
N3 67 (57.3) 16 (48.5)

Bone metastasis 0.189
Yes 63 (53.8) 22 (66.7)

No 54 (46.2) 11 (33.3)

Lung metastasis 0.518

Yes 39 (33.3) 13 (39.4)

No 78 (66.7) 20 (60.6)

Liver metastasis 0.326

Yes 27 (23.1) 5 (15.2)
No 90 (76.9) 28 (84.8)

Distant nodal 
metastasis

0.699

Yes 18 (15.4) 6 (18.2)

No 99 (84.6) 27 (81.8)

No. of metastatic 

sites

0.155

Single 92 (78.6) 22 (66.7)

Multiple 25 (21.4) 11 (33.3)

No. of metastatic 

lesions

0.525

Single 35 (29.9) 8 (24.2)
Multiple 82 (70.1) 25 (75.8)

Chemotherapy 
cycles

0.636#

≤3 38 (32.5) 12 (36.4)

4–6 75 (64.1) 19 (57.6)
>6 4 (3.4) 2 (6.0)

(Continued)
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or without local treatment of metastases (25.8 vs 35.1 
months, 3-year OS 35.2% vs 50.0%, p = 0.374, Figure 3).

Discussion
In this study, we analyzed the effect of metastatic features 
on OS of patients with smNPC, finding that patients with 
multiple metastatic sites or multiple metastatic lesions had 
poorer OS than those with single metastatic site or single 
metastatic lesion. Hence, a novel M1 sub-staging (M1a, 
M1b and M1c) was presented according to the number of 
metastatic sites and lesions, which provided important 
prognostic significance. Moreover, in terms of treatment 
modalities, we demonstrated that nasopharyngeal-neck RT 
plus systematic CT significantly improved OS of smNPC 
patients. However, local treatment of metastases was not 

associated with an improved OS in patients who under-
went nasopharyngeal-neck RT plus systematic CT.

Compared with other head and neck squamous malig-
nancies, NPC is more likely to present with synchronous 
metastasis.18 The outcomes of these patients are very poor, 
with a median OS of around 14 months under palliative CT 
treatment.19 Although great achievements have been 
achieved in locally advanced NPC, little progress has been 
made in metastatic NPC in last decades. Therefore, how to 
further understand biological manner of smNPC and 
improve survival of smNPC patients pose a great challenge.

Patients with smNPC do not behave in a uniform man-
ner. However, in the current TNM stage of metastatic 
NPC, there was no hierarchical staging of distant metas-
tasis, and a uniform M1 stage was utilized to cover all 
metastatic statuses. This simple classification incorporated 
some metastatic patients with certain metastatic character-
istics and significantly different prognoses into the M1 
stage. Hence, we divided the M1 stage of smNPC into 
three groups (M1a, M1b, and M1c) based on metastatic 
features of imaging detection. Survival analysis showed 
that patients in these three sub-stages had significantly 
different OS, with patients in M1c having the highest 
risk of mortality and worse survival.

In this sub-staging system, we did not exclusively 
incorporate the metastatic status of liver (patients with 
single or multiple liver metastasis were classified as an 
independent prognostic subgroup), which was inconsistent 
with several studies.11,20,21 The reason was that in our 
analysis, liver metastasis was not found to be significantly 

Table 4 (Continued). 

All Patients With RT (n 
= 117, %)

Without RT 
(n = 33, %)

P-value

Local treatment of 

metastases

0.593

Yes 30 (25.6) 10 (30.3)

No 87 (74.4) 23 (69.7)

Plasma EBV DNA 

(copy/mL)*

0.368

≤103 33 (34.4) 9 (45.0)
>103 63 (65.6) 11 (55.0)

Notes: P values were calculated by χ2 test or Fisher’ exact test (#); *Plasma EBV 
DNA of some patients was not examined. 
Abbreviations: smNPC, synchronous metastatic nasopharyngeal carcinoma; RT, 
radiotherapy; EBV, Epstein-Barr virus; NA, not available.

Figure 2 Overall survival for patients with and without nasopharyngeal-neck RT. 
RT, Radiotherapy.

Table 5 Multivariate Analysis on Assessing the Effect of 
Nasopharyngeal-Neck on OS in smNPC

Category HR 95% CI P-value

T stage (T3+4 vs T1+2) 0.934 0.579–1.509 0.781

N stage (N3 vs N0-2) 1.039 0.673–1.605 0.862

Gender (Male vs Female) 0.655 0.382–1.124 0.125
Age (>46 vs ≤46) 0.928 0.618–1.393 0.718

Bone metastasis (Yes vs No) 1.247 0.626–2.483 0.530

Lung metastasis (Yes vs No) 0.636 0.311–1.302 0.216
Liver metastasis (Yes vs No) 0.986 0.533–1.824 0.963

Node metastasis (Yes vs No) 0.842 0.441–1.607 0.602
M1 sub-staging (M1c vs M1b vs 

M1a)

1.991 1.266–3.131 0.003

Treatment (With 
Nasopharyngeal-neck RT vs 

Without)

0.510 0.320–0.813 0.005

Abbreviations: smNPC, synchronous metastatic nasopharyngeal carcinoma; CT, 
chemotherapy; RT, radiotherapy.
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associated with OS. Additionally, one study indicated that 
patients with limited liver metastatic lesions also had 
a relatively good prognosis, with reported 3-year OS rate 
of more than 70%.22 Therefore, it might be more reason-
able to consider the number of metastatic lesions, rather 
than just considering whether the liver is involved or not. 
Overall, together with other studies,20,21,23 our results sug-
gested that the M1 stage of smNPC should be further 
stratified to better reflect prognostic information and 
inform personalized treatment.

The necessity of RT to nasopharyngeal-neck in smNPC 
has been debated for years. Recently, however, a number 
of studies have proved that nasopharyngeal-neck RT could 
bring survival benefit to smNPC patients.24 A multicenter 
randomized clinical trial including 126 smNPC showed 
that the 2-year OS of patients receiving nasopharyngeal- 
neck RT plus systematic CT was 76.4%, while the 2-year 
OS of patients receiving systematic CT was only 54.5% 
(HR = 0.42, 95% CI = 0.42, p = 0.004).25 In our study, we 
also confirmed that the addition of nasopharyngeal-neck 
RT considerably increased the median OS of smNPC 
patients by 18.8 months compared to those with systematic 
CT, and reduced the risk of mortality by 51% in our 
multivariate analysis.

Additionally, data from our analysis also provided an 
insight into the pattern of combination of systematic CT 
and nasopharyngeal-neck RT. It was indicated that the 
interval between systematic CT and nasopharyngeal-neck 
RT had no significant effect on OS of smNPC patients. 
Consistently, Rusthoven et al also found that no matter 

Figure 3 Overall survival for patients treated with nasopharyngeal-neck RT plus 
systematic CT with and without local treatment for metastases. 
Abbreviations: CT, chemotherapy; RT, radiotherapy; LT, local treatment.

Table 6 Clinical Characteristics of smNPC Patients with or 
Without Local Treatment of Metastases on the Basis of 
Nasopharyngeal-Neck RT Plus Systematic CT

Variable RT + CT (n 
= 87, %)

RT + CT + LT (n 
= 30, %)

P-value

Age, median 
(range)

46 (25–71) 46 (23–65) 0.957

Gender 0.373

Male 73 (83.9) 23 (76.7)
Female 14 (16.1) 7 (23.3)

T stage 0.295

T1+2 26 (29.9) 6 (20.0)

T3+4 61 (70.1) 24 (80.0)

N stage 0.725

N0-2 38 (43.7) 12 (40.0)
N3 49 (56.3) 18 (60.0)

Bone metastasis 0.433
Yes 45 (51.7) 18 (60.0)

No 42 (48.3) 12 (40.0)

Lung metastasis 0.653

Yes 30 (34,5) 9 (30.0)

No 57 (65.5) 21 (70.0)

Liver metastasis 0.122

Yes 17 (19.5) 10 (33.3)
No 70 (80.5) 20 (66.7)

Distant nodal 
metastasis

Yes 14 (16.1) 4 (13.3) 1.000#

No 73 (83.9) 26 (86.7)

No. of metastatic 

sites
Single 70 (80.5) 22 (73.3) 0.412

Multiple 17 (19.5) 8 (26.7)

No. of metastatic 

lesions

0.169

Single 29 (33.3) 6 (20.0)
Multiple 58 (66.7) 24 (80.0)

Chemotherapy 
cycles

0.051#

≤3 33 (37.9) 5 (16.7)

4–6 52 (59.8) 23 (76.7)
>6 2 (2.3) 2 (6.7)

Plasma EBV DNA 
(copy/mL)*

0.051

≤103 28 (40.6) 5 (19.2)

>103 41 (59.4) 21 (80.8)

Notes: P values were calculated by χ2 test or Fisher’ exact test#; *Plasma EBV 
DNA of some patients was not examined. 
Abbreviations: smNPC, synchronous metastatic nasopharyngeal carcinoma; CT, 
chemotherapy; RT, radiotherapy; EBV, Epstein-Barr virus.
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nasopharyngeal-neck RT initiation was within 10 days, 30 
days, 60 days, or even within 120 days of systematic CT 
start, all the OS curves were similar.14 Together with those 
results, both earlier nasopharyngeal-neck RT and later 
nasopharyngeal-neck RT are optional in the treatment of 
smNPC with respect to the timing of systematic CT 
initiation.

When it comes to the RT doses for nasopharyngeal- 
neck tumor, there was growing evidence that increased 
doses of RT were positively correlated with improved 
survival. The study of Karam et al indicated that when 
RT doses were lower than 50 Gy, addition of nasophar-
yngeal-neck RT to systematic CT did not bring OS benefit 
to smNPC patients compared to systematic CT.14 

However, when RT doses were increased to 50–69 Gy, 
OS advantage was observed, and there was a maximal 
survival benefit in patients undergoing ≥70 Gy. 
Consistently, another study showed that the median OS 
of smNPC patients with RT doses greater than 65 Gy was 
longer than those with RT doses less than it.26 In our study, 
all patients received nasopharyngeal-neck RT with defini-
tive RT doses (≥66 Gy), and the 3-year OS of smNPC 
patients was 47.0%, which was comparable to the reported 
outcome (3-year OS, 45–50%) of patients receiving RT 
does ≥70 Gy in the study of Karam.14 Hence, it is sug-
gested that definitive RT for nasopharyngeal-neck tumor 
plus systematic CT is preferable.

The benefits of nasopharyngeal-neck RT plus che-
motherapy have been addressed. A number of questions 
still remain concerning how to optimize the systematic ther-
apy in the treatment of smNPC, since anti-PD-1 or PD-L1 
agents have been actively tested in this disease and might be 
incorporated into the first-line therapy in the future.27

Additionally, the role of local treatment of metastases 
remains controversial in smNPC. One study has demon-
strated that local treatment of metastases showed no survi-
val benefits to smNPC patients on the basis of systematic 
CT and definitive nasopharyngeal-neck RT. Even in patients 
with synchronous bone metastasis, aggressive RT with no 
less than 60 Gy for metastases was not associated with 
a better OS.20 In another study, consistently, it was indicated 
that patients with bone-only metastasis at initial diagnosis 
could not obtain survival benefit from local treatment to 
metastases.28 In our study, we yielded the similar result that 
the median OS of patients who received local treatment was 
not higher compared with those who did not. It seemed that 
that nasopharyngeal-neck RT combined with systematic CT 
might be sufficient for smNPC patients. However, further 

accumulation of cases is warranted to determine the value 
of local treatment for metastatic lesions. Hence, for those 
patients, adoption of aggressive local treatment such as 
stereotactic body radiotherapy (SBRT) for metastases 
requires further exploration.

Although both baseline characteristics of the two 
groups with or without nasopharyngeal-neck RT, and of 
the two groups with or without local treatment of metas-
tases were balanced, the selection biases were inevitable. 
Due to the small size of patients who received local treat-
ment of metastases in the present study, more cases were 
warranted to further confirm the effect of local treatment 
of metastases on survival.

Conclusion
Taken together, we showed that the M1 stage of smNPC 
could be subdivided into three categories, and the survival 
curves of the three subgroups were distinctly different. In 
terms of treatment modalities, nasopharyngeal-neck RT 
plus systematic CT significantly improved survival of 
smNPC patients compared to those with systematic CT. 
However, the role of local treatment of metastases needs to 
be further explored in patients who had received nasophar-
yngeal-neck RT plus systematic CT.
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