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Background: The purpose of this study is to assess the role of locoregional radiotherapy (RT) 

when used in combination with systemic chemotherapy, for patients with newly diagnosed 

metastatic nasopharyngeal carcinoma (NPC), in a non-endemic region of northern China.

Methods: In total, 611 patients with NPCs were newly diagnosed between June 2011 and 

June 2016 following visits to our hospital; of these, 32 patients presented with metastasis at 

initial diagnosis. Among these 32 patients, 29 had single-organ metastasis and 3 had multiple-

organ metastasis. All patients were treated with RT for local and regional disease.

Results: The median follow-up for all patients was 20 months (range 9–59 months), and median 

survival was not achieved (some patients had succumbed) at the time of the last follow-up. 

The 2-year overall survival (OS) rate was 75.2%, and 3-year OS rate was 50.1%. There was a 

significant difference between patients with single- and multiple-organ metastasis: 2-year OS 

was 67.5% for single- vs 0% for multiple-organ metastasis (p=0.039). Patients treated with 

intensity-modulated RT had a better prognosis than patients treated by conventional RT: 2-year 

OS was 76.6% for single- vs 44.4% for multiple-organ metastasis (no significant difference 

was found between the 2 groups, p=0.297). For patients with progression (all were with distant 

disease progression), the median progression time was 8 months (6–22 months), and the median 

survival after disease progression was 6 months (2–14 months).

Conclusion: For patients with newly diagnosed metastatic NPCs, especially with single-organ 

metastasis, the addition of RT to systemic chemotherapy improved survival and disease control 

compared with historical cohort.

Keywords: nasopharyngeal carcinoma, metastatic, radiotherapy, chemotherapy, advanced 

disease

Introduction
Nasopharyngeal carcinoma (NPC), compared with other cancer types, is uncommon. 

With a unique pattern of geographical distribution, NPC has a significantly higher 

incidence in southern China than northern China. Despite being of a similar cell or 

tissue lineage, NPCs present with a higher propensity to metastasize to distant sites 

and are distinctly different from other head and neck squamous cell carcinomas.1 

Most NPCs are categorized as a localized disease, with only about 5%–6% of 

patients presenting with distant metastasis at first diagnosis.2 Although significant 

progress has been achieved in long-term disease control for patients with early-stage 

and locoregional advanced disease,3 metastatic NPCs are still considered incurable. 
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The absence of prospective trial data or generally accepted 

management guidelines has led to there being no consensus 

among oncologists regarding the optimal treatment for 

patients with newly diagnosed metastatic NPCs. To date, 

the mainstream approach for these patients is systemic 

chemotherapy with palliative intent. Although NPCs are a 

chemosensitive disease, with objective response rates as high 

as 80%, the median survival after chemotherapy alone for 

disseminated NPCs is merely 10–15 months and the median 

progression-free survival (PFS) is about 6 months.4,5 Only 

3%–8% of patients obtain complete remission after systemic 

chemotherapy, so most of them remain carrying primary 

residual disease.6 Residual local disease usually becomes a 

source of progression after chemotherapy is stopped, with a 

serious impact on patients’ quality of life and survival.

Recently, there is evidence to demonstrate that there is 

improved overall survival (OS) for patients with extensive 

small-cell-lung cancer, another chemo- and radiosensitive 

disease, when treated by both intrathoracic radiotherapy 

(RT) and chemotherapy, compared to chemotherapy alone.7 

As for NPCs, RT has achieved superb locoregional control in 

nonmetastatic disease, while its role in the metastatic setting 

remains a subject of debate.3,8 Therefore, with the intention of 

evaluating the efficiency of the addition of locoregional RT 

to chemotherapy at the point of initial diagnosis of metastatic 

NPCs, we conducted a retrospective, therapeutic study of a 

uniform group of newly diagnosed metastatic NPC patients 

in a non-endemic region of northern China. Patients were 

treated with systemic chemotherapy followed by defini-

tive RT for the local and regional disease, with or without 

active local treatment of metastatic sites.

Methods
Patient selection
Between June 2011 and June 2016, a total of 611 NPC 

patients visited our hospital, of whom 32 consecutive patients 

presenting with distant metastasis at initial diagnosis were 

included in this analysis. Inclusion criteria were as follows: 

(1) having pathologically confirmed NPC; (2) presenting 

with distant metastasis at initial diagnosis based on physical 

examination and radiological imaging, such as computed   

tomography (CT), magnetic resonance imaging (MRI), 

emission computed tomography (ECT), or positron emission 

tomography (PET)/CT; (3) receiving systemic chemotherapy 

and RT in the nasopharyngeal and neck region; and (4) com-

plete follow-up and clinical data are available. The Ethical 

Review Committee of the Tianjin Medical University Cancer 

Institute and Hospital approved the project. Written informed 

consent for their medical data to be used for research was 

obtained from patients and stored in the hospital database. 

Written informed consents of patients aged under 18 years 

were obtained from their parents or legal guardians.

Pretreatment evaluation
All patients received pretreatment evaluation consisting of 

a complete medical history, physical examination, complete 

blood counts, blood chemistries, urinalysis, electrocardio-

gram, flexible naso-endoscopic examination with biopsy, CT 

scans of the nasopharynx and neck, technetium-99m bone 

scans, ultrasound of the liver, chest X-ray, PET/CT, and dental 

evaluation. Tumors were restaged according to the 2010 

American Joint Cancer Committee staging classification.

Treatment
Of 32 patients, 29 were treated with systemic chemotherapy. 

The chemotherapy regimen consisted of intravenous cisplatin 

(100 mg/m2 delivered in 3 daily doses) and 5-fluoruouracil 

(1,000 mg/m2 delivered in 5 daily doses) administered every 

21 days for each cycle. Induction, concurrent, and adjuvant 

chemotherapy were delivered in 25, 14, and 12 patients, 

individually. All the patients were treated with local and 

regional RT, and 25 patients with RT dose higher than 66 Gy. 

Patients with metastatic foci in the bones, lung, liver, and 

non-regional lymph nodes were recommended RT, surgery, 

or percutaneous alcohol injection.

Statistical analysis
Statistical analysis was performed using the SPSS 19.0 

package. OS and PFS were estimated by the Kaplan–Meier 

method and were compared using the log-rank test. A 2-tailed 

p-value less than 0.05 was considered statistically significant. 

OS was calculated from diagnosis until death or until the date 

of last follow-up. PFS was calculated from diagnosis until 

any disease progression or until death.

Results
Patients’ characteristics
Between June 2011 and June 2016, a total of 611 patients with 

newly biopsy-proven NPCs visited our hospital, of whom 

32 presented with distant metastasis at initial diagnosis. The 

median age was 48 years (17–80 years); 25 patients were 

men, and 7 were women. Of the 32 patients with metastatic 

diseases, 29 (91%) had single-organ metastasis while 3 had 

multiple-organ metastases: metastatic sites were the bones, 

lung, liver, and distant lymph nodes. Patient characteristics are 

shown in Table 1.
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Treatment data
Of the 32 patients studied, 29 received systemic chemo-

therapy; 3 patients did not receive systemic chemotherapy 

because 2 were older than 70 years and 1 had liver dys-

function. The median number of chemotherapy cycles was 

5 (2–12). The median radiation dose to the primary disease 

location was 70 Gy (50–70 Gy), and 7 patients were treated 

with an RT dose lower than 66 Gy. Ten patients were treated 

with 2-dimensional (2D) RT, and 22 were treated with 

intensity-modulated radiotherapy (IMRT). Patients with 

metastatic foci in the bones, lung, and non-cervical lymph 

nodes, who were amenable to local therapy, were treated in 

accordance with their physicians’ decisions; treatment data 

are shown in Table 2.

Treatment outcomes
The median follow-up time was 20 months (range 9–59 

months) for the entire group of patients. At the time of last 

follow-up, the median survival was not achieved. The 2- and 

3-year OS were 75.2% and 50.1%, respectively, as shown in 

Figure 1. Of the patients studied, 12 had distant metastatic 

disease progression, but none developed local failure. The 

median progression time was 8 months (6–22 months), and 

the median survival time after distant disease progression 

was 6 months (2–14 months).

Prognostic factors
Potential prognostic factors for OS, including age, gender, 

radiation dose, chemotherapy cycles, and site of metastases, 

were evaluated using log-rank comparisons, as shown in 

Table 3. Except for the number of metastasized organs, other 

factors were not found to be predictors of OS. Patients with 

single-organ metastases showed a significantly improved 

survival compared to those with multiple-organ metastases 

(2-year OS 67.5% vs 0%, p=0.039) (Figure 2). Regarding 

Table 1 Patients’ characteristics

Patients’ characteristics n (%)

Median age, (years) 48 years (17–80 years)
Gender

Male 25 (78%)
Female 7 (22%)

T stage
T1 3 (9%)
T2 14 (44%)
T3 11 (34%)
T4 4 (13%)

N stage
N0 1 (3%)
N1 6 (19%)
N2 20 (62%)
N3 5 (16%)

Metastasis organ
Single 29 (91%)
Multiple 3 (9%)

Metastasis site
Bones 18 (56%)
Lung 9 (28%)
Liver 6 (18%)
Distant lymph regions 2 (6%)

Table 2 Treatment data

Characteristics n (%)

RT dose
$66 Gy 25 (78%)
,66 Gy 7 (22%)

Treatment techniques
2D 13 (41%)
IMRT 19 (59%)

Number of cycles of chemotherapy
0 3 (9%)
#6 22 (69%)
.6 7 (22%)

Neoadjuvant chemotherapy
Yes 25 (78%)
No 7 (22%)

Concurrent chemotherapy
Yes 14 (44%)
No 18 (56%)

Adjuvant chemotherapy
Yes 12 (38%)
No 20 (62%)

Metastatic disease treatment
Yes 10 (31%)
No 22 (69%)

Abbreviations: RT, radiotherapy; 2D, 2-dimensional; IMRT, intensity-modulated 
radiotherapy.

Figure 1 The OS curve of all patients (2-year OS was 75.2%, and 3-year OS was 
50.1%).
Abbreviation: OS, overall survival.
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chemotherapy cycles, there was no significant difference in 

survival between patients treated with fewer than 4 cycles of 

chemotherapy and those treated with more than 4 cycles. 

Though no significant difference in different RT techniques 

was noted, patients receiving IMRT showed better long-

term survival than those receiving 2D-RT (2-year OS 76.6% 

vs 44.4%, p=0.297). The median survival was 24 months 

(19–29 months) in patients treated with 2D-RT, while it 

was not achieved in patients treated with IMRT (Figure 3). 

Because only 32 patients were included in this study, Cox 

regression analyses were not performed.

Discussion
NPC is less common in northern China than in southern 

China.9 Platinum-based chemotherapy is considered the 

cornerstone treatment for metastatic NPCs, but was offered to 

only 5% of patients with NPCs at first diagnosis.2 The prog-

nosis of NPC patients treated with palliative chemotherapy 

was quite poor, with objective response rates of 55%–80% 

and a median OS ranging from 10 to 15 months.4,5 In this 

retrospective study, results showed a favorable treatment 

outcome in a group of patients with newly metastatic NPCs 

in northern China treated with a combination of systemic 

chemotherapy and definitive doses of radiation therapy to 

primary disease. With a median follow-up time of 20 months, 

although median survival was not achieved, the 2- and 3-year 

OS was 75.2% and 50.1%, respectively, substantially longer 

than the historical cohorts reported in previous studies.10 

Additionally, patients with single-organ or tissue-region 

metastases showed better outcomes with the addition of RT, 

especially IMRT, than those with more extensive disease 

metastasized to multiple organs or tissue regions.

Newly diagnosed metastatic NPCs accounted for about 

5% of NPCs in patients at their initial visit to hospital, and 

the treatment of this group of patients remained a great 

challenge. Though it is the mainstream treatment, palliative 

chemotherapy, albeit with high objective response rates, 

resulted in fewer than 10% of patients achieving a complete 

response for their primary disease.6 A bulky primary tumor, 

if left untreated, might result in severe symptoms and com-

plications such as bleeding, visual and hearing impairment, 

severe headache, and cranial nerve paralyses. It should also 

be noted that despite the presence of metastatic disease, a sub-

set of these patients eventually died of local nasopharyngeal 

failure.11 RT could significantly alleviate the burden of local 

disease and symptoms, and after local treatment, the primary 

disease recurrence was scarce, with no patient developing 

local failure in our results. Several retrospective studies 

from endemic regions showed that the combination of RT 

and chemotherapy seems to obtain superlative survival, with 

an OS ranging from 22 to 29 months, compared to chemo-

therapy alone.6,11–14 Thus, it is reasonable to suggest that the 

Table 3 Factors associated with OS

Factors Subgroup 2-year OS χ2 p-value

Age .48 years 48.5% 0.151 0.698
#48 years 65.7%

Gender Male 58.9% 0.002 0.967
Female 66.7%

Number of metastatic 
organs

Single 67.5% 4.535 0.033
Multiple 0

Neoadjuvant 
chemotherapy

Yes 74.0% 0.101 0.750
No 80.0%

Concurrent 
chemotherapy

Yes 56.0% 1.387 0.239
No 64.3%

RT technique IMRT 76.6% 1.086 0.297
2D-RT 44.4%

RT dose 70 Gy 70.9% 0.028 0.868
,70 Gy 60.0%

Abbreviations: OS, overall survival; RT, radiotherapy; IMRT, intensity-modulated 
radiotherapy; 2D, 2-dimensional.

Figure 2 The OS curves of patients with single metastatic organ or multiple 
metastatic organs.
Abbreviation: OS, overall survival.

Figure 3 The OS curves of patients treated with IMRT or 2D-RT.
Abbreviations: OS, overall survival; IMRT, intensity-modulated radiotherapy; 
2D-RT, 2-dimensional radiotherapy.
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application of local and neck RT in patients with metastasis 

at initial diagnosis of NPC could lower local recurrence 

rates and prolong survival. Given the particular anatomical 

location of the primary site, local symptoms, and primary 

disease progression, it is important that the local treatment 

to the primary disease should aim for local disease control 

in patients with systemic disease. However, since all of the 

above-mentioned results were derived from retrospective 

studies,6,11–13 prospective randomized trials are warranted 

to further validate the efficacy and benefit of locoregional 

treatment. A registered Phase III randomized clinical trial 

that includes patients with metastatic disease treated by 

systemic chemotherapy in combination with or without RT 

for the local disease is currently in progress, and its results 

are eagerly looked forward to (www.ClinicalTrials.gov; 

NCT02111460).

Patients with a distant metastasis at initial diagnosis do 

not behave in a uniform manner,15,16 so deciding which group 

of metastatic NPCs would benefit most from locoregional 

RT poses a great challenge for physicians and radiation 

oncologists. Competing risks of locoregional or distant 

metastatic disease progression, and patients’ tolerance must 

be taken into consideration. Firstly, patients with limited 

distant metastases may benefit more from locoregional 

RT, as shown in our results, where NPC patients with 

single-organ metastases showed a superior survival to those  

with metastases to multiple organs or tissue regions. Reports 

also showed that the site of metastases is associated with 

survival, with liver metastases having poorer outcomes than 

lung or bone metastases.11 However, this was not the case in 

our results because there were only 6 patients diagnosed with 

liver metastases. Secondly, the response to chemotherapy 

is another important factor influencing patient survival. 

For patients with complete or partial tumor response after 

chemotherapy of metastatic sites, RT of the primary disease 

was an independently significant favorable prognostic factor 

(3-year OS was 59.6% vs 20.3%, p,0.001, hazard ratio 

[HR]=0.435). However, for patients achieving stable disease 

after chemotherapy, RT to the primary disease was also 

associated with a longer survival (3-year OS was 24.7% vs 

0%, p=0.003).11 In our report, RT was generally administered 

to patients with primary tumor who had achieved disease 

control of the metastatic lesions after chemotherapy. There-

fore, for patients with limited distant-organ metastases and 

with a good response after chemotherapy (not progressive 

disease), the addition of locoregional RT might significantly 

improve outcome.

Although several studies suggested a survival advan-

tage of locoregional RT, the timing and combination of 

chemotherapy in relation to RT is still undefined. There is 

no consensus about the number of cycles of chemotherapy, 

including induction, concurrent, and adjuvant chemotherapy, 

which may have differential effects on treatment outcomes. 

One study analyzed the different combinations and found 

that only induction-based chemotherapy was associated with 

significantly better survival, whereas concurrent and adjuvant 

chemotherapy were not.6 Increasing cycles of chemotherapy 

did not seem to improve patients’ survival in our cohort, as 

no significant survival benefit was observed for the patients 

receiving at least 4 cycles of chemotherapy compared to 

those receiving fewer than 4 cycles. There is also no con-

sensus on dose and fractions of locoregional RT for patients 

with advanced NPC and other head and neck cancers.17 

Some studies suggested that hypofractionated RT (20 Gy/5 

fractions and 50 Gy/16 fractions) improved symptom and 

disease control, though with relatively low response rates 

ranging from 37% to 73%.18,19 In NPC patients, a retrospec-

tive study suggested that a definitive dose of RT (more than 

65 Gy) to the primary disease regions significantly improved 

survival, compared with a lower dose.12 Additionally, we 

indicate in this report that the use of IMRT resulted in better 

survival than conventional RT, though without a significant 

difference due to the small sample size. Interestingly, the 

2-year OS reported in our results (75%) is much higher than 

the 50% reported by Lin et al.12 The prolonged survival in 

our results may be attributed mainly to the definitive RT dose 

delivered to locoregional disease and the usage of IMRT. 

Since there is a correlation between improved local control 

and prolonged survival,20 it is possible that the advantage of 

RT in locoregional control may translate to a further survival 

benefit for these patients. Above all, the induction-based 

multidisciplinary treatment with a definitive dose of IMRT 

is suggested as a treatment to obtain better local control and 

longer survival.

Various potential prognostic factors for metastatic 

NPC have been proposed in several retrospective studies. 

Performance status, advanced age, hemoglobin level, hepatic 

metastases, multiple metastatic sites, radiation dose to the 

primary tumor-bearing region, and a short metastasis-free 

interval were found to be independent predictors of OS in NPCs 

with newly diagnosed metastases.5,21–24 In our cohort, which 

comprised a uniform group of newly diagnosed metastatic 

NPC patients with good performance status, who were treated 

with systemic chemotherapy and high-dose radiation, we 

found that NPCs with single metastases, when compared to 

widespread metastasis, had significantly better prognosis. 

Long-term disease-free survival was achieved for patients with 

a single metastasis after this combined therapy.
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The current study demonstrates encouraging survival out-

comes in patients with metastasis at initial diagnosis of NPC 

after using a combination of chemotherapy and locoregional 

RT. However, a number of limitations need to be addressed. 

Firstly, the sample size of our study is relatively small, with 

only 5% of NPCs diagnosed initially with distant metastases. 

Secondly, the choice of treatment modalities for the patients 

was at the discretion of the attending physicians, and thus, the 

impressive survival in our series might be affected by a pos-

sible selection bias. Thirdly, the schedule of timing and cycles 

of chemotherapy is heterogeneous (ie, induction, concurrent, 

adjuvant, or any combination) among these patients.

In conclusion, a combination of chemotherapy and RT, 

especially IMRT, to primary disease seems to have survival 

benefits for selected patients with distant metastasis at first 

diagnosis compared with historical cohorts. Patients with 

single-organ metastasis at distant sites and a good response 

to chemotherapy may be more suitable for locoregional 

RT, while prospective randomized studies are warranted 

to validate the benefit of the addition of locoregional RT to 

chemotherapy for the treatment of newly diagnosed meta-

static NPCs.
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