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A B S T R A C T   

Background: To evaluate the value of locoregional radiotherapy (LRRT) in de novo metastatic nasopharyngeal 
carcinoma (dmNPC) and identify predictive factors for additional LRRT after palliative chemotherapy (PCT). 
Methods: Overall survival (OS) was the primary endpoint. Patients who underwent PCT and LRRT were cate-
gorized as the PCT+LRRT group; patients who only received palliative chemotherapy were categorized as the 
PCT group. Oligometastatic diseases (OMD) was defined as ≤5 metastatic lesions and ≤2 metastatic organs. 
Results: A total of 168 patients were included for this study. The median OS of patients in the PCT+LRRT group 
was significantly higher than those in the PCT group (57 months vs. 22 months, P<0.001). Multivariate analyses 
(MVA) showed that LRRT (HR=0.533, 95% CI: 0.319–0.889, P = 0.016) and OMD (HR=0.548, 95% CI: 
0.331–0.907, P = 0.019) were independent prognostic factors for dmNPC. Furthermore, Kaplan–Meier analyses 
showed that the 3-year OS of patients who received LRRT was significantly better than those who did not receive 
LRRT in the OMD subgroup (66.3% vs. 25.2%, P<0.001). While, the 3-year OS of patients who received LRRT 
and without LRRT was no different in the polymetastatic disease (PMD) subgroup (38.9% vs.11.5%, P = 0.115). 
MVA showed that LRRT was a favorable prognosticator in the OMD subgroup (HR=0.308, 95% CI: 0.159–0.598; 
P<0.001), and not a favorable prognosticator in the PMD subgroup (HR=0.510, 95% CI: 0.256–1.014, P =
0.055). 
Conclusions: LRRT has the potential to prolong OS in NPC patients with de novo OMD. These results suggest that 
OMD is a potential indicator for filtering beneficiaries from LRRT.   

Introduction 

Nasopharyngeal carcinoma (NPC) is a common malignant tumor in 
southeastern China, especially in Hong Kong, Guangdong, Guangxi, 
Fujian, and Jiangxi [1–3]. The incidence of de novo metastatic NPC 
(dmNPC) ranged from 6% to 15% [3, 4]. The prognosis of dmNPC is 
poor, and the median overall survival (OS) time is 12–21 months [5–10]. 
At present, the internationally recommended treatment for dmNPC is 

systemic chemotherapy regardless of EBV-DNA status, and 
platinum-based combination chemotherapy is recommended [11]. In 
addition, several investigators found that dmNPC patients who receive 
locoregional radiation therapy (LRRT) on the nasopharynx and neck 
lesions may achieve better survival, by retrospective analyses [8, 12]. 
Recently, a prospective study confirmed that dmNPC patients who un-
derwent LRRT plus palliative chemotherapy (PCT) achieved longer 
overall survival (OS) than those who received PCT alone [13]. However, 

Abbreviations: LRRT, locoregional radiotherapy; PCT, palliative chemotherapy; NPC, nasopharyngeal carcinoma; dmNPC, de novo metastatic nasopharyngeal 
carcinoma; PCT, Palliative chemotherapy; OMD, Oligometastatic diseases; PMD, polymetastatic disease; OS, Overall survival; MVA, multivariate analyses; EBV, 
Epstein–Barr virus; LDH, Lactate dehydrogenase; KPS, Karnofsky performance score. 

* Corresponding authors. 
E-mail addresses: gxcanddw@163.com (X. Gong), lijingao@hotmail.com (J. Li).   

# Both Fujuan Zeng and Tianzhu Lu contributed equally to this study 

Contents lists available at ScienceDirect 

Translational Oncology 

journal homepage: www.elsevier.com/locate/tranon 

https://doi.org/10.1016/j.tranon.2021.101187 
Received 1 June 2021; Received in revised form 16 July 2021; Accepted 23 July 2021   

mailto:gxcanddw@163.com
mailto:lijingao@hotmail.com
www.sciencedirect.com/science/journal/19365233
https://www.elsevier.com/locate/tranon
https://doi.org/10.1016/j.tranon.2021.101187
https://doi.org/10.1016/j.tranon.2021.101187
https://doi.org/10.1016/j.tranon.2021.101187
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tranon.2021.101187&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Translational Oncology 14 (2021) 101187

2

it was unclear whether all patients benefited from the LRRT, and 
whether there is a subgroup of dmNPC that has a significant benefit from 
LRRT. 

In 1995, Hellman and Weichselbaum jointly proposed the concept of 
"oligotransfer" [14]. The oligometastatic disease (OMD) is a period of 
relatively mild tumor biological invasiveness, which was in the transi-
tional stage between the local-regional advance state and extensive 
metastasis. For OMD, the number of metastatic lesions and metastatic 
organs is limited. A series of subsequent studies found that the prognosis 
of OMD was significantly better than that of poly-metastatic disease 
(PMD) [15, 16]. In recent years, a number of studies, including pro-
spective studies, have also confirmed that patients with OMD can benefit 
from local treatment (radiotherapy, surgery, or radiofrequency ablation) 
[8, 17, 18]. One study found that only patients with undetectable Eps-
tein–Barr virus (EBV) DNA after PCT can benefit from post-PCT LRRT 
[19]. Unfortunately, the detection of EBV DNA has not been standard-
ized in most institutions and popularized universally, which limits its 
clinical application. It is necessary to find indicators or classifications 
that can be widely used and accurately screen the population benefiting 
from local treatment. Recently, one retrospective study showed that not 
all dmNPC patients could benefit from LRRT; perhaps only OMD pa-
tients can benefit from it, and PMD patients do not necessarily benefit 
from LRRT [20]. More research evidence is needed to determine 
whether OMD is a marker for screening the population benefiting from 
LRRT. 

Therefore, we carried out a real-world study to analyze the value of 
LRRT for dmNPC patients, and at the same time, explore whether OMD 
can be used as an indicator for screening patients who benefit from 
LRRT. 

Material and methods 

Patients 

This study was approved by the Institutional Ethics Committee of the 
Nanchang University Cancer Hospital (2021ky078), China. Patients 
with histologically proven NPC who had distant metastasis at initial 
diagnosis at our institution between January 2010 to December 2019 
were included. Other inclusion criteria were: 1) no history of previous 
treatment or prior malignancy; 2) a completed pretreatment evaluation 
according to our institutional protocol [21]; 3) availability of imaging 
data that permitted re-staging according to the TNM-8 [22]; receipt of 

platinum-based chemotherapy as a first-line treatment for a minimum of 
two-cycle with or without definitive radiotherapy at the nasopharynx 
and neck. Notably, patients who received definitive radiotherapy via 
conventional techniques, but not intensity-modulated radiation therapy 
(IMRT), would be excluded. In our center, the IMRT prescription dose 
for primary metastatic nasopharyngeal carcinoma and neck lesions was 
60–70 Gy. OMD was defined as ≤5 metastatic lesions and ≤2 metastatic 
organs (such as the liver, lungs, bones, mediastinal lymph nodes, axil-
lary lymph nodes, retroperitoneal lymph nodes, etc.) based on patho-
logical examination and/or multiple radiologic imaging, while 
polymetastatic disease (PMD) referred to those who had >5 tumor le-
sions and/or >2 metastatic organs [23, 24]. 

Palliative chemotherapy 

All mNPC patients received at least 2 cycles of platinum-based PCT 
regimes. PCT regimes used mostly in our institution were gemcitabine or 
paclitaxel, or docetaxel plus platinum every 3weeks per cycle. The dose 
regimen of every agent applied were as follows: (1) 1000 mg/m2 of 
gemcitabine on day 1 and 8; (2) 135–175 mg/m2 of paclitaxel on days 1; 
(3) 75 mg/m2 of docetaxel on day 1; (4) the most preferred platinum was 
cisplatin (a total of 80 mg/m2 for day 1–3), nedaplatin (80–100 mg/m2 
on day 2) or lobaplatin (25–30 mg/m2 on day 2). 

Local treatment 

Patients who underwent LRRT on the primary site and cervical 
lymph nodes via IMRT technique were treated according to our insti-
tutional protocol(25). Detailed descriptions of IMRT plans and dose 
prescriptions have been published previously [25]. Briefly, the radiation 
dose prescribed in the protocol evolved: a total amount of 60–72 Gy to 
the PTVs of GTV, 60–66 Gy to the PTV of CTV-1, and 54–60 Gy to PTVs 
of CTV-2 and CTV-N. Patients with metastatic foci in the bones, lungs, 
and non-cervical lymph nodes amenable to local therapy were offered 
radiation therapy, surgery, and/or hyperthermia at the attending phy-
sician’s discretion. The main organs of radiotherapy for metastatic le-
sions were bone and liver. In general, allowable doses for bone ranged 
from 30 to 54 Gy, such as 2 Gy/F × 20F, 2 Gy/F × 25F, 3 Gy/F × 10F, 
etc. The main dose of liver radiotherapy was 2 Gy/F × 20F, 2 Gy/F ×
25F, or 5 Gy/F × 8F, depending on target size and location. 

Fig. 1. Flowchart.  
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Follow-up 

Pre-treatment evaluation included complete patient data, physical 
examination, complete blood count, renal and liver function tests, and 
magnetic resonance imaging (MRI) of the nasopharyngeal and neck 
regions, or tomography (CT) of the nasopharyngeal and neck regions, 
chest x-rays or computed tomography (CT), abdominal ultrasound or 
CT, single photon emission computed tomography whole-body skeletal 
scan, or PET/CT examination. The treatment evaluation is performed 
every 2 cycles of chemotherapy, and every 3 months after the treatment 
is completed. The solid tumor response evaluation criteria (RECIST 1.1) 
was used to evaluate tumor response [26]. This protocol complied with 
ethical standards and was approved by the ethics committee. All 

methods are carried out in accordance with relevant guidelines and 
regulations. 

Statistical analysis 

Overall survival (OS) was defined as the duration from the date of 
diagnosis to death from any cause or the last follow-up. Pearson χ2 test 
or Fisher’s test was used to compare the basic clinical characteristics of 
patients in different groups. Kaplan–Meier survival analyses were used 
to estimate the OS with log-rank test for comparison of survival curves. 
Univariate and multivariate analyses (MVA) with Cox proportional 
hazard methods were used to estimate the risk of death. The MVA 
models were constructed using a backward step. The criterion for the 
backward step is for significance at the 0.05 level before a variable could 
stay in the model, while parameters with a significance of greater than 
0.10 were removed from the model. A bilateral P value <0.05 was 
considered to be statistically significant. All data in the study were 
analyzed using R (version 3.6.1) and SPSS (SPSS 26.0 IBM Corp, 
Armonk, NY). 

Results 

Patient characteristics 

A total of 303 patients with nasopharyngeal carcinoma who were 
diagnosed with dmNPC from January 2010 to December 2019 were 
included in this study. A total of 135 were excluded, of which 73 patients 
did not complete 2 cycles of PCT, 24 patients lacked complete imaging 
images, 37 received conventional radiotherapy, and 1 had other primary 
malignant tumors (Fig. 1). In the end, 168 patients were included in the 
following analysis. One hundred and nine patients (64.9%) who un-
derwent PCT and LRRT for nasopharyngeal and neck were divided into 
PCT+LRRT group and 59 patients (35.1%) who only received PCT were 
categorized as the PCT group. The baseline information and disease 
characteristics of the two groups were basically balanced, and detailed 
information was shown in Table 1. 

In this study, the median follow-up time was 44 months (1–110 
months), the median OS of the whole group was 34 months (1–110 
months). The median radiotherapy dose was 70.0 Gy (22.0–72.0 Gy), of 
which 99 patients (90.8%) were administered locoregional radiotherapy 
doses of 60.0 Gy and above (60.0–72.0 Gy). Ten patients (9.2%) were 
administered a locoregional radiotherapy dose of <60.0 Gy (2.2–54.0 
Gy), of which 2 patients refused to continue radiotherapy due to per-
sonal reasons; three patients progressed during radiotherapy; three pa-
tients refused to continue radiotherapy due to sore throat; and the 
remaining 2 patients did not reach the radical dose due to economic 
reasons. 

Survival analyses of LRRT in the whole group 

The median OS of patients in the PCT+LRRT group was significantly 
longer than that in the PCT group (57 months vs. 22 months, P<0.001, 
Fig. 2A). The 1-year, 2-year, and 3-year OS for patients in the PCT group 
were 71.1%, 44.0%, and 20.3%, respectively. The 1-year, 2-year, and 3- 
year OS for patients in the PCT+LRRT group were 89.8%, 69.8%, and 
58.0%, respectively. 

In addition, univariate analyses showed that OMD (HR=0.480, 95% 
CI: 0.309–0.746, P<0.001, Fig. 2B), LDH level (HR=2.212, 95% 
CI:1.418–3.453, P<0.001, Fig. 2C), plasma EBV DNA (HR=1.918, 95% 
CI:1.210–3.042, P = 0.004, Fig. 2D), total chemotherapy cycles 
(HR=0.567, 95% CI:0.355–0.905, P = 0.015), Karnofsky performance 
score (KPS) (HR=0.614, 95% CI:0.328–0.989, P = 0.041), and liver 
metastasis (HR=1.711, 95% CI:1.107–2.644, P = 0.013) were potential 
prognostic factors of OS (Table 2). While lung metastasis (HR=0.564, 
95% CI:0.312–1.020, P = 0.052), bone metastases (HR=1.420, 95% 
CI:0.892–2.260, P = 0.133), other metastatic sites (HR=1.450, 95% 

Table 1 
Clinical Characteristics of 168 de Novo Metastatic Nasopharyngeal Carcinoma 
Patients.  

Characteristics No.(%)  P  
PCT+LRRT group(n 
= 109) 

PCT group (n 
= 59)  

Gender   0.074 
Male 86 (78.9) 53 (89.8)  
Female 23 (21.1) 6 (10.2)  

Age, median(Range) 50.0 (18.0–79.0) 55.0 (29.0- 
74.0) 

0.003 

KPS   0.366 
>80 83 (76.1) 45 (76.3)  
≤80 26 (23.9) 14 (23.7)  

T classification   0.491 
T1–3 70 (64.2) 41 (69.5)  
T4 39 (35.8) 18 (30.5)  

N classification   0.001 
N0–2 69 (63.3) 22 (37.3)  
N3 40 (36.7) 37 (62.7)  

LDH (IU/L)   <0.001 
Normal (≤250) 85 (78.0) 29 (49.2)  
Abnormal (>250) 24 (22.0) 30 (50.8)  

EBV DNA(Copies/ml)   <0.001 
≤4000 64(58.7) 13 (22.0)  
>4000 41 (37.6) 40 (67.8)  
missing 4 (3.7) 6 (10.2)  

Chemotherapy cycles   0.002 
2–5 58 (53.2) 46 (78.0)  
≥6 51 (46.8) 13 (22.0)  

Sites of metastases    
Bone   0.300 

No 42 (38.5) 18 (30.5)  
Yes 67 (61.5) 41 (69.5)  

Liver   0.007 
No 75 (68.8) 28 (47.5)  
Yes 34 (31.2) 31 (52.5)  

Lung   0.790 
No 83 (76.1) 46 (78.0)  
Yes 26 (23.9) 13 (22.0)  

Others   0.504 
No 93 (85.3) 48 (81.4)  
Yes 16 (14.7) 11 (18.6)  

Number of metastases organ   0.447 
1–2 100 (91.7) 52 (88.1)  
>2 9 (8.3) 7 (11.9)  

Numbers of metastatic 
lesions   

<0.001 

1–5 78 (71.6) 26 (44.1)  
≥6 31 (28.4) 33 (55.9)  

Radiotherapy for metastatic 
lesions   

0.001 

No 76 (69.7) 59 (100.0)  
Yes 33 (30.3) 0 (0.0)  

Oligometastastic disease   <0.001 
No 31 (28.4) 33 (55.9)  
Yes 78 (71.6) 26 (44.1)  

Abbreviation: LRRT, locoregional radiotherapy; PCT: palliative chemotherapy; 
KPS, Karnofsky performance status score; LDH, Lactate dehydrogenase; EBV, 
Epstein–Barr virus. 
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CI:0.815–2.579, P = 0.199), T stage (HR=1.308, 95% CI:0.839–2.039, P 
= 0.235), gender (HR=0.596, 95% CI:0.315–1.128, P = 0.104), age 
(HR=0.941, 95% CI:0.613–1.444, P = 0.779), N staging (HR=1.013, 
95% CI: 0.635–1.621, P = 0.980), and radiotherapy for metastatic sites 
(HR=0.786, 95% CI:0.448–1.377, P = 0.393) were not potential prog-
nostic factors for OS (Table 2). 

After adjusting for liver metastases, EBV DNA, LDH, chemotherapy 
cycles, KPS, and OMD, and LRRT, MVA showed that LRRT (HR=0.533, 
95% CI:0.319–0.889, P = 0.016) and OMD (HR=0.548, 95% 
CI:0.331–0.907, P = 0.019) were independent prognostic factors for 
dmNPC, while KPS (HR=0.614, 95% CI:0.371–1.017, P = 0.058), and 
chemotherapy cycles (HR=0.641, 95% CI:0.381–1.078, P = 0.094) were 
not independent prognostic factors for OS (Table 2). 

Survival analysis of LRRT in subgroup 

In order to further analyze the beneficiaries of LRRT, we conducted a 
stratified analysis of the value of LRRT based on the results of multi-
variate analyses. Kaplan–Meier analyses showed that the 3-year OS of 

patients with LRRT was significantly better than that of those without 
LRRT in the subgroup of OMD (66.3% vs. 25.2%, P<0.001, Fig. 3A). In 
comparison, the 3-year OS of patients who received LRRT and PCT in the 
subgroup of PMD showed no difference (38.9% vs. 11.5%, P = 0.115, 
Fig. 3B). 

After adjusting for KPS, chemotherapy cycles, LDH, and liver me-
tastases, MVA showed that LRRT was a favorable prognosticator in the 
OMD subgroup (HR=0.308, 95% CI: 0.159–0.598, P<0.001) (Table 3), 
while MVA showed that LRRT was not a potential prognostic factor for 
OS in the PMD subgroup (HR=0.510, 95% CI: 0.256–1.014; P = 0.055, 
Table 3). 

Discussion 

Currently, more shreds of evidence prove that LRRT has apparent 
benefits. However, whether all dmNPC patients can benefit from LRRT 
remains to be clarified. Our study found that LRRT can significantly 
improve the OS of dmNPC patients. Further analyses found that the OS 
of OMD patients who received LRRT was significantly better than those 

Fig. 2. The Kaplan-Meier curves of OS in dmNPC patients: (A) OS for patients in locoregional radiotherapy and palliative chemotherapy groups; (B) OS for patients 
with oligometastatic and polymetastatic disease; (C) OS for patients with high or low level of EBV-DNA at pre-treatment; (D) OS for patients with normal and 
abnormal lactate dehydrogenase. 
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who did not receive LRRT, while there was no significant difference in 
the OS of PMD patients who received LRRT and those who did not. These 
results suggest that OMD can be used as an indicator for screening LRRT 
benefit groups. 

In our study, the median OS of patients receiving local treatment 
reached 57.0 months, and the 3-year OS rate exceeded 50% (58.0%), 
which is a remarkably good treatment effect. Our retrospective study 
showed that LRRT could effectively improve the OS of dmNPC patients 
in univariate analysis, and MVA showed that LRRT could improve the 
OS for the whole group of dmNPC. Our results were consistent with the 
results of a number of retrospective studies [12, 27, 28] and a pro-
spective phase III trial [13], which proved that LRRT could significantly 
improve the OS for dmNPC. Our study found that OMD (≤5 metastases 
and ≤2 metastatic organs) was an independent prognostic factor for 
dmNPC and also was an effective indicator to filter beneficiaries of LRRT 
from dmNPC patients. Coincidentally, data from another center also 
show that not all dmNPC patients can benefit from LRRT, and OMD can 
be used as an indicator to filter out beneficiaries [20]. Although the 
definition of OMD was not wholly consistent, our study and many pre-
vious studies have found that OMD was a prognostic factor for dmNPC 
[12, 13, 28]. OMD was considered to be at an intermediate stage be-
tween advanced tumors and PMD [29]. Patients with OMD had a better 
therapeutic effect, and some patients may be cured [8, 30]. Our study 
also found that patients with PMD cannot benefit from LRRT, while 
patients with oligometastatic dmNPC can benefit from LRRT. This sug-
gests that OMD was an effective screening factor for beneficiaries from 
LRRT among dmNPC patients. To some extent, OMD and PMD in dmNPC 
patients are not the same disease, and their treatment strategies and 
programs should also be different. 

From the concept of OMD put forward, a series of research confirmed 
that OMD has a better prognosis and benefits from local treatment [8, 
17, 18]. In recent years, the improvement of radiotherapy technology, 
especially the gradual development of tomotherapy, greatly facilitates 
the implementation of local consolidative radiotherapy (LCR) for all 
OMD or PMD lesions [31]. LCR will further improve the prognosis of 
metastatic cancer and provide more possibility of curing for metastatic 
tumors [32]. In 2020, the National Comprehensive Cancer Network 
(NCCN) guidelines recommended LCR following systemic chemo-
therapy for patients with limited metastasis sites or a low tumor burden 
[33]. Unfortunately, in our retrospective analysis, we did not find that 
LCR for metastatic lesions improved the prognosis in dmNPC patients. 
The possible reason lies in the radiation therapy for relieving bone pain 
or reducing bone fractures of the weight-bearing bone. The biologically 
effective dose did not reach the actual therapeutic dose. For oligome-
tastatic dmNPC, whether LCR of metastatic lesions based on LRRT can 
bring survival benefits needs to study. A phase II clinical trial 
(NCT04351282) is being explored, and the results are worth looking 
forward to. 

Although our study found that PMD patients were not the benefi-
ciaries of LRRT for dmNPC, this does not mean that LRRT is not feasible 
for PMD. For PMD patients, adequate chemotherapy may be needed. 
Only when the tumor burden is reduced, the LRRT treatment could 
prolong OS. Indeed, our study showed <6 cycles of chemotherapy was a 
poor prognostic factor for dmNPC. This suggests that adequate chemo-
therapy for dmNPC is necessary. Well-designed prospective clinical tri-
als are expected to explore how to optimize the treatment strategy of 
PMD patients. Previous studies have also confirmed that the undetect-
able EBV DNA levels after 4–6 weeks of chemotherapy were a good 
prognostic factor and a biomarker to filter out beneficiaries of mainte-
nance chemotherapy in metastatic NPC [34]. Unfortunately, there is no 
standard protocol for EBV DNA detection; only a few centers have a 
sensitivity and specificity of >90% for EBV DNA detection [35–37]. 
Besides, only 22.2% of patients were tested for EBV DNA during 4–6 
cycles of chemotherapy in our study, which limits the feasibility of 
analyzing EBV DNA as a biomarker to filter out beneficiaries of LRRT. 

The study has several potential limitations. First, because of the 

Table 2 
Univariate and Multivariate Analyses of OS by Locoregional Radiotherapy 
Adjusting for Other Potential Predictors in de Novo Metastatic Nasopharyngeal 
Carcinoma Patients. .  

Characteristics Univariate analyses Multivariate analyses 
HR (95%CI) P HR (95%CI) P 

Gender  0.104   
Male Reference 0.596 

(0.315–1.128)    
Female     

Age (years)  0.212   
≥52 Reference 0.941 

(0.613–1.444)    
<52     

KPS  0.041  0.058 
≤80 Reference 0.614 

(0.328–0.989)  
Reference 0.614 
(0.371–1.017)  

>80     
T classification  0.230   

T1–3 Reference 1.308 
(0.839–2.039)    

T4     
N classification  0.980   

N0–2 Reference 1.013 
(0.635–1.621)    

N3     
LDH (IU/L)  <0.001   

Normal (≤250) Reference 2.212 
(1.418–3.4530    

Abnormal (>250)     
EBV DNA(Copies/ 

ml)  
0.004   

≤4000 reference    
>4000 1.918 

(1.210–3.042)    
Chemotherapy 

cycles  
0.015  0.094 

<6 reference  reference  
≥6 0.567 

(0.355–0.905)  
0.641 
(0.381–1.078)  

Radiotherapy for 
metastatic lesions  

0.393   

No Reference 0.786 
(0.448–1.377)    

Yes     
Liver metastases  0.013   

No reference    
Yes 1.711 

(1.107–2.644)    
Lung metastases  0.052   

No reference    
Yes 0.564 

(0.312–1.020)    
Bone metastases  0.133   

No reference    
Yes 1.420 

(0.892–2.260)    
Other metastases  0.199   

No reference    
Yes 1.450 

(0.815–2.579)    
Locoregional 

radiotherapy  
<0.001  0.016 

No Reference 0.373 
(0.239–0.583)  

Reference 0.533 
(0.319–0.889)  

Yes     
Oligometastatic 

disease  
<0.001  0.019 

No Reference 0.480 
(0.309–0.746)  

Reference 0.548 
(0.331–0.907)  

Yes     

Abbreviation: KPS, Karnofsky performance status score; LDH, Lactate dehy-
drogenase; EBV, Epstein–Barr virus. 
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retrospective nature, selection bias may not be avoided. Second, this 
study is a single-center study, and more research center data are needed 
to confirm this conclusion. Finally, because EBV DNA was not fully 
tested at the end of 4–6 chemotherapy cycles, we could not explore the 
potential predictive value of LRRT for dmNPC patients. 

Conclusions 

The application of LRRT following PCT may prolong OS for patients 
with de novo mNPC. DmNPC patients with OMD may benefit from LRRT, 
while PMD patients may not benefit from LRRT. These results suggest 
that OMD may be used as an indicator for the screening of beneficiaries 
from LRRT. 
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