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 Background: To compare the effects of chemotherapy dose escalation on survival and prognosis of nasopharyngeal carci-
noma (NPC) patients who developed bone-only metastasis.

 Material/Methods: Between October 2000 to March 2017, 58 NPC patients with initial bone-only metastasis were retrospectively 
analyzed. Patients who received <6 or ³6 cycles of chemotherapy were matched and grouped using receiver op-
erating characteristic curve (ROC) analysis. Overall survival (OS) was assessed using the Kaplan-Meier method, 
log-rank test, and Cox regression analysis.

 Results: The median OS for the entire group was 24 months, while the 1-, 2-, and 3-year OS rates were 78.5%, 49.4%, 
and 26.8%, respectively. The median OS for patients who received <6 cycles of chemotherapy was 21 months, 
with 1-, 2-, and 3-year OS rates of 64.8%, 34.3%, and 17.2%, respectively. The median OS of patients who re-
ceived ³6 cycles of chemotherapy was 26 months, with 1-, 2-, and 3-year OS rates of 92.6%, 54.9%, and 30.9%, 
respectively. Multivariate analysis showed that the number of metastatic sites (³3 vs. <3) and chemotherapy 
cycles (<6 vs. ³6) were independent prognostic factors for OS.

 Conclusions: NPC patients who had less than 3 bone metastatic sites and who received ³6 cycles of chemotherapy had bet-
ter survival and prognosis.
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Background

Nasopharyngeal carcinoma (NPC) is a common malignant tumor 
in China. Due to the physiological structure of the nasopharyn-
geal cavity, the site of occurrence is obscured. Radiation therapy 
is currently the most effective treatment strategy for NPC. Due to 
the rapid development of imaging technologies, radiation ther-
apy for NPC has progressed from the conventional two-dimen-
sional method to the present intensity-modulated radiotherapy 
method (IMRT). This has led to the 5-year patient survival rate 
increasing from 15% to as high as 90%. In addition, treatment-
related adverse effects have been significantly reduced [1–4].

However, distant metastasis is still the major reason for treat-
ment failure. Even after IMRT treatment, some patients are 
still susceptible to multiple distant metastases [5]. The liver, 
lungs, and bones are the most common metastatic sites, with 
bone metastases being predominant [6,7]. Bone metastases 
are commonly observed before and after treatment of the 
primary tumor. However, several studies have reported that 
about 4% to 10% of advanced NPC recur at the primary tumor 
site [8,9]. Distant metastasis, location, size, and the number 
of metastases were associated with prognosis [10]. Survival 
is significantly reduced in NPC patients with distant metasta-
sis. Several studies have shown that the median survival time 
could be reduced by as much as 9 to 20 months for patients 
diagnosed with metastasis during initial treatment [11,12]. 
The prognosis for patients with metastasis is generally poor. 
Serious clinical complications often significantly affect prog-
nosis and patient quality of life.

The treatment for metastatic NPC involves systemic chemother-
apy and treatment of the primary lesion, usually in the naso-
pharynx and neck. A combination of 2 to 3 platinum-based 
drugs together with radiotherapy (chemoradiation) is often 
administered as first-line treatment, and have been shown to 
have survival benefits [13–15]. However, the optimal number of 
chemotherapy cycles that are required to treat NPC patients is 
still controversial, and whether high-intensity chemotherapy is 
more beneficial for patients is yet to be determined [11,16–18]. 
This retrospective study compared the survival and prognosis 
of NPC patients with bone-only metastasis who were adminis-
tered various numbers of chemotherapy cycles. This study will 
help determine the appropriate number of cycles that are re-
quired to treat NPC patients with bone-only metastasis.

Material and Methods

Patients’ characteristics

A retrospective analysis was performed on clinical data from 
patients diagnosed with NPC and initial bone-only metastases. 

NPC was pathologically confirmed in patients admitted from 
October 2000 to March 2017 at the Affiliated Tumor Hospital 
of Guangxi Medical University. Patients were restaged based on 
the 7th edition of AJCC/UICC staging published in 2010 [19,20]. 
Patient inclusion criteria were: (1) pathologically proven 
NPC, the pathological type confirmed according to the 2005 
World Health Organization (WHO) classification of tumors; 
(2) Confirmation of bone metastasis was based on compre-
hensive isotope bone scans, MRI, or CT scans, (3) KPS scores 
>70 points, (4) Patients diagnosed for the first time with no 
previous radio-chemotherapy performed; and (5) no previ-
ous history of organ transplantation. Patient exclusion crite-
ria were: (1) age ³75 or £18 years, (2) serious cardiovascular, 
cerebrovascular, liver, or kidney disease; (3) additional malig-
nancies; and (4) recurrent or other organ distant metastasis 
NPC. All patients had bone metastases at the time of initial 
diagnosis, and no patients with bone metastasis underwent 
radiation therapy.

From October 2000 to March 2017, a total of 125 patients 
with bone-only metastasis were enrolled, of which 59 did not 
meet the inclusion criteria. The remaining 58 patients were in-
cluded in the study. All patients were pathologically diagnosed 
and underwent nasopharyngoscopy, neck magnetic resonance 
imaging (MRI), chest computed tomography (CT), and whole-
body bone scans prior to treatment.

Radiotherapy

A total of 33 patients underwent IMRT for their primary le-
sion in the nasopharynx. IMRT treatment was based on the 
International Commission on Radiation Units and Measurements 
Report 50 and 62 guidelines. Gross tumor volume (GTVnx) and 
cervical lymph node tumor volume (GTVnd) were determined 
using CT/MRI. Clinical target volume (CTV) included GTV with a 
1-cm to 1.5-cm margin, the entire nasopharyngeal space, and 
the positive lymph node regions. Five daily fractions were ad-
ministered per week as follows: 70.4–72.6Gy/32–33f for GTV, 
60.8–62.7Gy/32-33f for CTV1, and 54.4–56Gy/32–33f for CTV2.

Chemotherapy

Most of the patients were treated with platinum-based chemo-
therapy drugs, combined with fluorouracil, docetaxel, and an 
additional 1 to 2 chemotherapeutic drugs for systemic chemo-
therapy. At the end of chemotherapy, patients were evaluat-
ed for effective treatment outcomes. Concurrent chemoradio-
therapy was performed on the primary nasopharyngeal lesion. 
Fifty-one patients received chemotherapy using TPF regimens 
consisting of docetaxel (once a day of 75mg/m2), cisplatin (once 
a day of 75 mg/m2) and 5-fluorouracil (120 h of continuous in-
travenous infusion of 750 mg/m2). One patient received a PF 
regimen consisting of cisplatin (once a day of 70–100 mg/m2) 
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and 5-fluorouracil (120 h of continuous intravenous infusion 
of 750–1000 mg/m2). One patient received a TP regimen con-
sisting of docetaxel (once a day of 75 mg/m2) and cisplatin 
(70–100 mg/m2 on day 1). Five patients received other chemo-
therapy regimens.

Concurrent chemotherapy was scheduled on days 1, 22, and 
43 with 80 to 100 mg/m2 of cisplatin for 1 or 3 days per cy-
cle during radiotherapy. Chemotherapy was postponed or 
discontinued for patients who experienced serious adverse 
events and could not recover before the next scheduled cy-
cle. All chemotherapies were performed based on a 21-day 
chemotherapy cycle.

Endpoints and follow-up

The primary endpoint was overall survival (OS). OS refers to 
the duration from the date of treatment to the date of death. 
Patients were followed up every 3 months for the first 2 years 
and every 6 months for the next 3 years, and then annually. 
Physical examinations, nasopharyngoscopy with/without biopsy, 
MRI, or CT scans of the nasopharynx and neck, chest radiog-
raphy, or CT scan, and abdominal sonography or CT were per-
formed on follow-up. Bone scans were performed if required.

Statistical analysis

SPSS22.0 (SPSS Inc, Chicago, IL) software was used for data 
analysis. Receiver operating characteristic (ROC) curve analysis 
was used to determine the cut-off scores for chemotherapy cy-
cles. The cut-off score was determined using the correspond-
ing parameter value when the Youden index was maximum. 
Youden index=(sensitivity+specificity)–1. Only the integer val-
ue of the corresponding chemotherapy cycle parameter value 
was considered (decimal values were excluded). This did not 
affect the grouping. Continuous data were analyzed using the 
t test, and categorical variables were analyzed using the chi-
squared or Fisher’s exact test. Survival was assessed using 
Kaplan-Meier plots with log-rank test statistics. Cox regres-
sion analysis was used for univariate and multivariate analy-
sis. Two-tailed P < 0.05 was considered statistically significant.

Results

Patients

A total of 58 NPC patients with initial bone-only metastasis 
were enrolled in this study and consisted of 52 males and 6 
females, aged 19–68 years (median 48 years). The enrolled pa-
tient groups completed a total of 329 cycles of chemotherapy. 
The median number of chemotherapy cycles was 5 (range 1 
to 13) (Table 1).

We established a prognostic model for patient OS based on the 
number of different chemotherapy cycles administered. ROC 
curves are shown in Figure 1. The area under the curve (AUC) 
was 0.773, the cut-off value was 6.5, sensitivity was 0.619, and 
the specificity was 0.838. Taking only the integer value into 
the calculations did not affect the grouping, which was per-
formed by comparing the area under the ROC curve when the 
integers were 6 and 7. The results showed that the AUC value 
was the largest when the integer 6 was considered (Figure 1).

Based on the ROC curve analysis results, 6 chemotherapy cy-
cles were set as the optimal cut-off value in this study. Based 
on the number of chemotherapy cycles, patients were then 
randomly grouped if they received <6 or ³6 cycles of chemo-
therapy. Each group had 29 patients. No statistically significant 
differences were observed for sex, age, KPS scores, T stage, N 
stage, pathological type, number of bone metastases, or the 
combination of nasopharyngeal radiotherapy with chemother-
apy cycles (P<0.05) (Tables 2, 3).

Variables N (%)

Age
>60  10 (17.2%)

£60  48 (82.8%)

Sex
Male  52 (89.7%)

Female  6 (10.3%)

Karnofsky performance 
status

£80  10 (17.2%)

>80  48 (82.8%)

Histology (WHO)
Type I/II  18 (31.0%)

Type III  40 (69.0%)

T stage
T1–2  18 (31.0%)

T3–4  40 (69.0%)

N stage
N0–1  10 (17.2%)

N2–3  48 (82.8%)

Number of bone 
metastatic sites 

1  16 (27.6%)

2  10 (17.2%)

3  7 (12.1%)

>3  25 (43.1%)

Nasopharyngeal 
radiotherapy

Yes  33 (56.9%)

No  25 (43.1%)

Chemotherapy 
regimen

TPF  51 (88.0%)

PF  1 (1.7%)

TP  1 (1.7%)

Others  5 (8.6%)

Table 1. Characteristics of the patient population.

TPF – docetaxel, cisplatin and 5-fluorouracil; PF – cisplatin and 
5-fluorouracil; TP – docetaxel and cisplatin.
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Survival outcomes

The median OS for the whole group was 24 months, and the 
1-, 2-, and 3-year OS rates were 78.5%, 49.4%, and 26.8%, 
respectively. The median OS for the <6-cycle chemotherapy 
group was 21 months, and the 1-, 2-, and 3-year OS rates were 
64.8%, 34.3%, and 17.2%, respectively. The median OS for the 
³6-cycle chemotherapy group was 26 months. The 1-, 2-, and 
3-year OS rates were 92.6%, 54.9%, and 30.9%, respectively. 
The differences between the groups were statistically signifi-
cant (P<0.005). The results are shown in Table 4, and the sur-
vival curves are shown in Figures 2 and 3.

Univariate analysis

Univariate analysis demonstrated that the number of bone met-
astatic sites (<3 vs. ³3) and chemotherapy cycles (<6 vs. ³6) 
were able to predict OS. Multivariate analysis demonstrated 
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Figure 1.  ROC curve for NPC patient survival with bone 
metastasis based on number of chemotherapy cycles.

Variables <6-cycle (N=29) ³6-cycle (N=29) P-value

Sex 1.000

Male 26 26

Female 3 3

Age

>60 7 3 0.164

£60 22 26

Karnofsky performance status 0.487

>80 23 25

£80 6 4

T stage 0.089

T1–2 6 12

T3–4 23 17

N stage 0.487

N0–1 4 6

N2–3 25 23

Histology (WHO) 1.000

Type I/II 9 9

Type III 20 20

Number of bone metastatic sites 1.000

>3 16 16

£3 13 13

Nasopharyngeal radiotherapy 0.063

Yes 13 20

No 16 9

Table 2. Comparison of patient characteristics between the 2 groups.
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both to be independent prognostic factors for NPC patients 
with initial bone-only metastasis. The results of univariate and 
multivariate analysis are shown in Tables 5 and 6.

Discussion

This study demonstrated that patients with advanced met-
astatic NPC with bone metastases have different progno-
ses based on the number of chemotherapy cycles that were 

administered. Based on T stage comparisons, patients who 
received more than 6 cycles of intensive chemotherapy had 
longer survival times.

Numerous studies have shown that predicting the prognosis 
of patients with metastatic NPC with bone metastases is very 
different [10,21,22]. Lan et al. retrospectively analyzed clin-
ical data from 178 patients with newly diagnosed NPC with 
bone metastases; the 5-year overall survival rate was 25.5%. 
Shen et al. reviewed and analyzed 312 patients with bone 
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Figure 2. Overall survival for the entire patient cohort.
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Figure 3. Overall survival for the 2 patient groups.

Chemotherapy Cycle(N) <6-cycle N(%) ³6-cycle N(%) P-value

Palliative 0.421

TPF
£4  19 (65.5%)  16 (55.2%)

>4  10 (34.5%)  13 (44.8%)

Concurrent 1.000

DDP

0  20 (69.0%)  21 (72.4%)

1  2 (6.9%)  2 (6.9%)

2  3 (10.3%)  2 (6.9%)

3  4 (13.8%)  4 (13.8%)

Table 3. Comparison of the different chemotherapy cycles between the 2 groups.

TPF – docetaxel, cisplatin and 5-fluorouracil; DDP – cisplatin.

Group N
OS(%)

P-value
1-year 2-year 3-year

<6-cycle 29 64.8% 34.3% 17.2%
0.042

³6-cycle 29 92.6% 54.9% 30.9%

Table 4. OS rates in the 2 patient groups.
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metastases from NPC and showed that the median survival 
time was 23.4 months, with 1-, 3-, and 5-year overall survival 
rates of 79.1%, 34.0%, and 22.1%, respectively. At present, 
there are no standardized treatments for metastatic NPC. With 
the widespread application of docetaxel in China, more and 
more clinical trials have confirmed the safety and effective-
ness of a 2-drug or 3-drug combination regimen containing 
docetaxel in metastatic nasopharyngeal carcinoma. Clinical 
studies began to use TP (Docetaxel+Platinum) or TPF (Docet
axel+Platinum+Fluorouracil) instead of PF as first-line chemo-
therapy. Chinese scholars and experts have reached a con-
sensus suggesting that a platinum-based 2-drug or 3-drug 
combination plan is still recommended for newly-diagnosed 
metastatic nasopharyngeal carcinoma [14]. Based on the 
2017 edition of the NCCN guidelines, concurrent chemora-
diotherapy or induction chemotherapy with platinum-based 
chemotherapy is recommended for NPC. Radiotherapy and 
treatment of the primary neck lesion are recommended [23].
Therefore, based on the consensus of Chinese experts and 
the latest treatment guidelines, patients in our study who 
were diagnosed with NPC and initial bone-only metastases 
received concurrent chemoradiotherapy or induction chemo-
therapy and treatment of the primary neck lesion, and none 
of the patients received radiation therapy for bone metasta-
ses. Systemic chemotherapy and local radiotherapy are cru-
cial for the initial treatment of metastatic NPC. However, no 
clear guidelines are available for the appropriate chemother-
apy intensity and intervention time of radiotherapy.

Several studies have suggested that adequate systemic chemo-
therapy should be the first-line treatment strategy for meta-
static NPC. Multiple retrospective studies have demonstrated 
that ³4 cycles of intensive chemotherapy significantly prolong 
OS and PFS for patients with metastatic NPC compared to <4 
cycles of intensive chemotherapy [24–27]. However, several 
studies have shown that long-term chemotherapy may re-
duce patient tolerance and delay local treatment of the prima-
ry lesion. Chen et al. [17] performed a retrospective analysis 
of 406 cases of newly-diagnosed metastatic NPC, showing no 
significant survival benefit for patients who received >6 che-
motherapy cycles versus £6 chemotherapy cycles (MST: 27.6 
months: 23.2 months, P=0.099). Tian et al. [18] performed a 
retrospective analysis of patients with NPC oligometastasis and 
showed that 4 to 5 cycles of chemotherapy were better than 
>6 cycles or <4 cycles for overall survival benefit (P<0.01). In 
the present study, the median OS for patients who received 
<6-cycles of chemotherapy was 21 months, and the 1-, 2-, and 
3-year OS rates were 64.8%, 34.3%, and 17.2%, respectively. 
The median OS for patients who received ³6-cycle chemother-
apy was 26, and the 1-, 2-, and 3-year OS rates were 92.6%, 
54.9%, and 30.9%, respectively. Similar to previous studies, 
Wang et al. [11] and others showed that patients with met-
astatic NPC treated with ³6 cycles had 1-, 2-, and 3-year sur-
vival rates of 88.9%, 66.7%, and 22.2%, respectively. Our uni-
variate and multivariate analysis suggested that patients who 
received <6 cycles of chemotherapy had a worse prognosis, 
and this agrees with previous studies [11,16,28]. Hence, for 

Variables HR 95% CI for HR P-value

Sex (Female vs. Male) 1.681 0.582–4.855 0.337

Age (>60 vs. £60 years) 1.212 0.568–2.590 0.619

KPS (£80 vs. >80 years) 0.957 0.884–1.036 0.279

Histology (Type I/II vs. Type III) 0.953 0.492–1.846 0.888

T stage (T1–2 vs. T3–4) 1.112 0.782–1.581 0.554

N stage (N0–1 vs. N2–3) 0.777 0.521–1.159 0.216

Number of bone metastatic sites (<3 vs. ³3) 1.434 1.024–2.008 0.036

Nasopharyngeal radiotherapy (receipt vs. nonreceipt) 0.522 0.273–1.000 0.050

Chemotherapy cycles (<6 vs. ³6) 0.516 0.267–0.996 0.049

Table 5. Univariate analysis of clinical factors for overall survival.

HR – hazard ratio; CI – confidence interval.

Factors HR 95% CI for HR P-value

Number of bone metastatic sites (<3 vs. ³3) 1.513 (1.076~2.129) 0.017

Chemotherapy cycles (<6 vs. ³6) 0.462 (0.237-0.899) 0.023

Table 6. Independent prognostic factors from multivariate analysis for overall survival.
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NPC patients with initial bone metastases, 6 cycles of inten-
sive chemotherapy are recommended and consensus has been 
reached with local Chinese medical institutions [14].

The number of bone metastases is an independent risk factor 
for prognosis. A retrospective analysis of 312 NPC patients with 
bone metastases showed that if the number of bone metasta-
ses was >3, then the median OS was only 16.2 months; how-
ever, the median OS was 32.4 months when the number of 
metastatic sites was £3. Patient mortality increased by 1.80 
times when the number of metastatic sites was >3 (95% CI: 
1.29–2.50, P<0.05) [18]. In our study, the median OS for patients 
with >3 metastatic sites was 21 months, while the median OS 
for patients with metastatic sites £3 was 26 months. Both uni-
variate and multivariate analyses showed that the number of 
bone metastatic sites was associated with prognosis, consis-
tent with previous studies [21,29–31]. Hence, aggressive treat-
ment is required for patients with multiple bone metastases, 
and results in significant survival benefits.

Recent studies have shown that histological subtype deter-
mines the long-term survival outcomes of patients with NPC. 
Pan et al. [32] demonstrated that the NKC subtype has the 
best prognosis, while the KSCC subtype has the worst prog-
nosis. Wu et al. [33] found that within a follow-up period over 
5 years, patients with DNKC had poorer NPC-specific survival 
(NPC-SS) compared to UNKC, and had comparable NPC-SS be-
tween the 2 subtypes after more than 5 years of follow-up. 
Moreover, within the follow-up periods of 1, 2, and 3 years, 
patients with KSCC experienced poorer NPC-SS compared to 
UNKC, but there was comparable NPC-SS between KSCC and 
UNKC patients after more than 3 years of follow-up. However, 
in our study, multivariate analysis showed that the histology 
was not an independent prognostic factors for OS, probably 
because the pathological type in both subgroups of our study 
was mainly WHO III.

Several recent studies have demonstrated that primary radio-
therapy was associated with prognosis. Hu et al. [34] demon-
strated that 679 newly-diagnosed metastatic NPC patients who 
underwent local radiotherapy had a 50% reduction in mortal-
ity rates. These findings were similar to the results published 
by Chen et al. [35]. The 3-year OS for patients who received 
primary radiotherapy was 51.7%. Univariate and multivariate 

analysis demonstrated that primary radiotherapy was a prog-
nostic factor associated with survival. Rusthoven et al. [36] 
analyzed 718 metastatic NPC patients from the NCDB data-
base and found that chemoradiotherapy after systemic chemo-
therapy could achieve longer survival benefits compared to 
chemotherapy alone. Numerous studies have demonstrated 
that the addition of radiotherapy for the treatment of the pri-
mary lesion could significantly improve the prognosis and cu-
rative effects in some patients [18,26,37–39].

In this study, patients who had their primary tumor treated 
with radiotherapy had a better median OS compared to pa-
tients who did not – 28 versus 17 months (P=0.043). However, 
Cox multivariate analysis demonstrated no significant corre-
lation with survival. We believe this may be due to the small 
cohort size in this study.

The results of this study indicated that initial high-intensity 
chemotherapy treatment of NPC patients with bone metasta-
ses could prolong patient survival time. The number of bone 
metastatic sites and ³6 cycles of chemotherapy were factors 
that influenced prognosis, both of which could help guide 
treatment choice and improve overall survival.

There were several limitations to our study. First, this was a 
single-center retrospective study with a small patient cohort 
and a limited follow-up period. Second, all adverse reactions 
were not recorded due to the limited follow-up period.

Conclusions

In summary, NPC patients with £3 bone metastatic sites and 
who received ³6 cycles of intensive chemotherapy had bet-
ter OS and prognosis.
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