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Abstract

Background and objective No randomized trial has been
reported comparing different chemotherapy regimens on
disseminated nasopharyngeal carcinoma (NPC). This study
aims to compare five cisplatin-based regimens including
cisplatin + S-fluororacil (PF), paclitaxel + cisplatin (TP),
gemcitabine + cisplain (GP), paclitaxel + cisplatin +
5-fluororacil (TPF), and bleomycin + cisplatin + 5-fluo-
roracil (BPF) regimen most frequently used as the first-line
protocols for metastatic NPC retrospectively.
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Methods Eight hundred and twenty-two patients with
metastatic NPC were divided into five groups according to
the regimen they received. Then, their response rate, tox-
icity, and long-term survival outcome as well as the
prognostic factors were analyzed.

Results The higher response rates in GP and TPF regi-
mens comparing to PF regimen were achieved (X* = 4.57,
P = 0.033; X% = 7.04, P = 0.008), as well as in TPF
regimen comparing to TP regimen (X? = 5.579, P =
0.018). The occurrence rate of the major II-IV grade
toxicity was significantly different between the five groups.
However, no statistically significant difference was
observed in progression-free survival (PFS; P = 0.247)
and overall survival (P = 0.127) among the five groups.
Cox multivariate analysis identified the following inde-
pendent prognostic factors: liver metastases, plasma
Epstein Barr Virus (EBV)-DNA level, cycles of chemo-
therapy, and second-line chemotherapy.

Conclusions PF, TP, and GP are all effective regimens as
the first-line chemotherapy for metastatic NPC, which can
be well tolerated. Over four cycles of chemotherapy are
recommended under no contraindication. Patients should
transfer to the second-line regimen after the treatment
failure of the first-line chemotherapy.

Keywords Comparison of five cisplatin-based regimens -
Metastatic nasopharyngeal carcinoma - Overall survival -
Palliative chemotherapy - Progression-free survival
Introduction

Nasopharyngeal carcinoma (NPC) is a leading cancer in

well-defined populations, such as natives of southern
China, southeast Asia, the Arctic, the Middle East, and
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north Africa (Chang and Adami 2006; Yu and Yuan 2002).
With the advancement in radiotherapy techniques, regional
control rate of NPC has reached greater than 80 % (Kam
et al. 2007), even though NPC has the highest propensity to
metastasize to distant sites among head and neck cancers.
Different reports have shown that about 17-54 % of
patients with NPC had failed treatment due to distant
metastases and approximately one-third of patients pre-
sented disseminated disease at primary diagnosis (Liu et al.
2003; Lee et al. 1992; Chiesa and De Paoli 2001). Hence,
systemic disease remains the major cause of death among
patients with NPC.

Because of the high chemosensitivity of NPC, the role
of chemotherapy in metastatic NPC is well established. The
most often used agents for monotherapy include cisplati-
num, S-fluorouracil, bleomycin, paclitaxel/docetaxel, and
gemcitabine, with response rates ranging from 15 to 50 %
(Ma and Chan 2005; Ciuleanu et al. 2008; Foo et al. 2002;
Ngeow et al. 2011). The combination of cisplatinum and
5-fluorouracil (PF) has been one of the oldest protocols
explored to treat advanced NPC. Because of its good
activity and low toxicity, this regimen remains the standard
first-line therapy and one of the most popular choices for
metastatic NPC in some Asian areas (Wang and Tan 1991;
Schwarz 1996). In recent decades, cisplatin-based poly-
chemotherapy has been the focus of researches and the
most frequently used protocols in clinical practice includ-
ing: paclitaxel + cisplatin (TP) regimen, paclitaxel + cis-
platin 4+ 5-fluorouracil (TPF) regimen, bleomycin +
cisplatin + 5-fluorouracil (BPF) regimen, and gemcita-
bine + cisplatin (GP) regimen (He et al. 2010; Ma et al.
2002; Su et al. 1993; Bensouda et al. 2011). However, till
now, there has been no randomized trial comparing these
different chemotherapy protocols head to head. In addition,
whether there is survival difference between patients receiv-
ing different chemotherapy regimens remains unclear.

To figure out whether one of the regimens is better than
another with higher efficacy, lower toxicity, and survival
benefit, this retrospective study was designed to compare
the response rate, toxicity, and long-term outcome of PF,
TP, GP, BPF, and TPF regimens most frequently used as
the first-line treatment in patients with metastatic NPC.

Patients and methods

Inclusion criteria and enrollment

Between January 1999 and December 2005, 1885 patients
with metastatic NPC were referred to Sun Yat-Sen Uni-
versity Cancer Center. The inclusion criteria in this study

consisted of patients (1) with histological confirmation of
World Health Organization (WHO) type II (non-
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keratinising carcinoma) or WHO type III (undifferentiated
carcinoma) NPC; (2) with radiological confirmation of
distant metastatic lesion(s); (3) with at least one radiolog-
ically measurable lesion; (4) with age ranging from 18 to
70 years; (5) with good performance status before treat-
ment (ECOG < 2); (6) with normal renal, cardiac, and
liver function; (7) received one of the five regimens (PF,
TP, TPF, BPF, and GP) as the first-line chemotherapy for
metastatic disease; and (8) with complete clinical data.
Exclusion criteria in this study consisted of patients (1)
with other types of malignancy; (2) with brain metastases;
(3) with bone-alone metastasis; (4) received chemotherapy
within half a year before distant metastases diagnosed; (5)
received radiotherapy for the metastasis. Finally, eight
hundred and twenty-two patients were eligible to be
included in this study. The study was approved by the
Research Ethics Committee of the Sun Yat-Sen University
Cancer Center.

Treatment schedule

The patients were treated with one of the five regimens that
were most frequently used as the first-line chemotherapy of
metastatic NPC in our center. The five different regimens
were administered every 21 days as follows:

PF regimen: 5-FU was administered at a dose of
1,000 mg/m? by intravenous (i.v) infusion daily on days 1
to 5 or continuously intravenous (civ) infusion for 120 h
and iv infusion of cisplatin at a dose of 80 mg/m” in
divided doses on days 1-3.

TP regimen: paclitaxel was administered by iv infusion
at a dose of 175 mg/m* on day 1 and iv infusion of cis-
platin at a dose of 80 mg/m? in divided doses on days 1-3.

GP regimen: gemcitabine was administered at a dose of
1,000 mg/m? by iv infusion on days 1, 8 and iv infusion of
cisplatin at a dose of 80 mg/m? in divided doses on days
1-3.

BPF regimen: bleomycin was administered by intra-
muscular injection at a dose of 15 mg, twice per week;
cisplatin was administered by iv infusion at a dose of
75 mg/m? in divided doses on days 1-3 and iv infusion of
5-FU at a dose of 750 mg/m? daily on days 1-5.

TPF regimen: paclitaxel was administered by iv infusion
at a dose of 175 mg/m? on day 1; cisplatin was adminis-
tered by iv infusion at a dose of 75 mg/m? in divided doses
on days 1-3 and iv infusion of 5-FU at a dose of 750 mg/
m? daily on days 1-5.

The routine prophylactic treatment such as antiemetic
drugs (five serotonin receptor blockers) and antiallergy
drugs (dexamethasone, cimetidine, and diphenhydramine)
was carried out before chemotherapy as inpatient setting.
Supportive measures such as growth factors were used as
outpatient setting when necessary. The dose of drugs was
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adjusted according to the grade of toxicity under patients’
tolerance. Treatment discontinuation occurred for disease
progression or unacceptable drug toxicity.

Evaluation protocol

Patients were evaluated for response every two treatment
cycles during treatment and then every 2 months after
treatment. The response evaluation of the tumor to therapy
was based on computed tomography (CT) or magnetic
resonance imaging (MRI) scan. The short-term efficacy,
based on the response evaluation criteria in solid tumors
(RECIST), was assessed as CR, PR, SD, and PD. CR and
PR were regarded as response to treatment. WHO grading
for various toxicity was recorded in every cycle. The long-
term efficacy was evaluated according to the progression-
free survival (PFS) and overall survival (OS). PFS was
defined as the duration from the first day of beginning
treatment to disease progression (newly occurring meta-
static lesion, recurrence or expansion of the primary lesion)
by radiological confirmation. OS was calculated from the
first day of beginning treatment to death from cancer and
treatment-related toxicity. Patients who were still alive till
the last follow-up were recorded as censored.

Metastases onset was defined as patients who presented
with distant metastasis while first diagnosed of NPC. It was
analyzed as a separate category from patients who pre-
sented with localized disease, but developed metastases at
a later date in the multivariate analysis. Disease-free
interval (DFI) was defined as the time from the onset of
primary radiotherapy to the time of relapse or metastases in
patients who achieved complete response.

Statistical analysis

Statistical analysis was performed using SPSS17.0 pack-
age. Survivals were analyzed using the Kaplan—Meier
method and were compared using the log-rank test. Clinical
characteristic among the five groups was analyzed using
the Kruskal-Wallis H test. Short-term treatment efficacy
and toxicity were analyzed using the chi-square test and
Kruskal-Wallis H test. Univariate and multivariable anal-
yses were performed using the Cox proportion hazards
model. Statistical significance was defined as when
P < 0.05 by the two-tailed test.

Results
Descriptive characteristics

Among the 822 patients included in our study, 176 patients
received PF regimen, 167 patients received TP regimen,

173 patients received GP regimen, 152 patients received
BPF regimen, and 154 patients received TPF regimen.
Clinical characteristics of the study patients are listed in
Table 1. The patients were male predominance (83.2 %),
and the mean age of the patients was 45.2 years old
(ranging from 18 to 70 years). The mean DFI was
15.8 months (ranging from 0 to 29.8 months). About one-
third of patients had distant metastasis at onset. The met-
astatic sites included lung, liver, bone, and distant lymph
node; among them, bone is the most common site. More
than half of the patients received over 4 cycles of the first-
line chemotherapy. The mean cycles of PF regimen, TP
regimen, TPF regimen, BPF regimen, and GP regimen
were 4.5 (ranging from 1 to 8 cycles), 4.1 (ranging from 1
to 12 cycles), 3.9 (ranging from 1 to 8§ cycles), 4.4 (ranging
from 1 to 12 cycles), and 4.0 (ranging from 1 to 12 cycles),
respectively.

Short-term treatment efficacy

Short-term efficacy of the 822 patients was listed in
Table 2. The response rates of PF, TP, GP, BPF, and TPF
regimen were 60.2, 61.7, 71.1, 69.1, and 74 %, respec-
tively. The higher response rates in GP and TPF regimens
comparing to PF regimen were statistically significant
(X* =457, P=0033; X*>=704, P=0.008). The
higher response rate in TPF regimen comparing to TP
regimen was also statistically significant (X* = 5.579,
P = 0.018). There were no significant differences of
response rates between any other two regimens.

Long-term treatment efficacy

Till March 30, 2011, 714 patients’ overall survival data
were obtained and 108 patients’ data were censored. The
median follow-up was 27.1 months (ranging from 1 to
144 months). It is worth noting that the overall survival
rates, median PFS, and median OS were similar among the
five groups (Table 3). In addition, the survival curves of
the five groups were overlapping each other, which means
there were no statistically significant difference between
PFS (P = 0.247) and OS (P = 0.127) among the five
groups (Fig. la, b).

Chemotherapy toxicity

The main grade 3/4 toxicity of them was listed in Table 4.
Generally speaking, grade 3/4 neutropenia was the most
common adverse effect occurred in the five groups to dif-
ferent degrees. Patients received growth factors for support
as outpatient setting were 31 % in PF regimen group, 45 %
in TP regimen group, 73 % in TPF regimen group, 58 % in
BPF regimen group, and 64 % in GP regimen group,
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Table 1 Clinical characteristics among the five different regimens of the 822 patients with metastatic NPC

Characteristics Total (N & %) PF (N & %) TP (N & %) GP (N & %) BPF (N & %) TPF (N & %) P value*

Gender
Male 684 (83.2) 150 (85.2) 138 (82.6) 141 (81.5) 126 (82.9) 129 (83.8) 0.916
Female 138 (16.8) 26 (14.8) 29 (17.4) 32 (18.5) 26 (17.1) 25 (16.2)

Age
<45 years 425 (51.7) 95 (54.0) 87 (52.1) 86 (49.7) 78 (51.3) 79 (51.3) 0.955
>45 years 397 (48.3) 81 (46.0) 80 (47.9) 87 (50.3) 74 (48.7) 75 (48.7)

Metastasis onset
Present 280 (34.1) 43 (24.4) 42 (25.1) 44 (25.4) 52 (34.2) 55 (35.7) 0.051
Absent 542 (65.9) 133 (75.6) 125 (74.9) 129 (74.6) 100 (65.8) 99 (64.3)

DFI (months)
<6 335 (40.8) 71 (40.3) 59 (35.3) 66 (38.2) 68 (44.7) 71 (46.1) 0.253
>6 487 (59.2) 105 (59.7) 108 (64.7) 107 (61.8) 84 (55.3) 83 (53.9)

Lung metastasis
Absent 481 (58.5) 116 (65.9) 90 (53.9) 96 (55.5) 89 (58.6) 90 (58.4) 0.193
Present 341 (41.5) 60 (34.1) 77 (46.1) 77 (44.5) 63 (41.4) 64 (41.6)

Liver metastasis
Absent 499 (60.7) 107 (60.8) 99 (59.3) 106 (61.3) 94 (61.8) 93 (60.4) 0.993
Present 323 (39.3) 69 (39.2) 68 (40.7) 67 (38.7) 58 (38.2) 61 (39.6)

Bone metastasis
Absent 312 (38.0) 60 (34.1) 61 (35.3) 67 (38.7) 66 (43.4) 58 (37.7) 0.519
Present 510 (62.0) 116 (65.9) 106 (64.7) 106 (61.3) 86 (56.6) 96 (62.3)

Distant nodal metastasis
Absent 381 (46.4) 76 (43.2) 78 (46.7) 91 (52.6) 72 (47.4) 64 (41.6) 0.296
Present 441 (53.6) 100 (56.8) 89 (53.3) 82 (47.4) 80 (52.6) 90 (58.4)

Cycles of the first-line chemotherapy
<4 cycles 280 (34.1) 69 (39.2) 57 (34.1) 44 (25.4) 55 (36.2) 55 (35.7) 0.082
>4 cycles 542 (65.9) 107 (60.8) 110 (65.9) 129 (74.6) 97 (63.8) 99 (64.3)

Received the second-line chemotherapy
No 367 (44.6) 82 (46.6) 70 (41.9) 77 (44.5) 60 (39.5) 78 (50.6) 0.324
Yes 455 (55.4) 94 (53.4) 97 (58.1) 96 (55.5) 92 (60.5) 76 (49.4)

Plasma EBVDNA level (copies/ml)*
<1 x 10° 212 (26.9) 50 (29.8) 39 (24.4) 54 (32.9) 31 (21.2) 38 (25.3) 0.146
>1 x 10° 576 (73.1) 118 (70.2) 121 (75.6) 110 (67.1) 115 (78.8) 112 (74.7)

* The statistics was based on Kruskal-Wallis H. P > 0.05 means there are no statistically significant difference of the feature among the five

treatment regimens

* Some data are missing

respectively. Grade 3/4 nausea/vomiting was also one of
the most common toxicity occurred in the five groups more
or less. Grade 3/4 thrombocytopenia was observed mainly
in TPF and GP regimens. About 10 % of patients had grade
3/4 neuropathy and oropharyngeal mucositis in TPF regi-
men. PF regimen and BPF regimen also caused about 5 %
grade 3/4 oropharyngeal mucositis. TPF regimen brought
8 % grade 3/4 infections caused by neutropenia. There
were some cases having grade 3/4 allergic reaction in TP,
TPF, and BPF regimens. Two percent of grade 3/4 pul-
monary fibrosis was observed in BPF regimen. Other grade
3/4 toxicity was not common. There were 3 % treatment-
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related mortalities in TPF regimen group and none in other
groups.

Prognostic factors for overall survival

Factors that were considered for analysis included patients,
factors (age group, gender), disease factors (whether
metastases onset, specific metastatic sites, DFI, plasma
EBV-DNA level), and treatment factors (drug number and
cycle of the first-line chemotherapy, whether the first-line
chemotherapy included paclitaxel or 5-FU or gemcitabine,
whether received the second-line chemotherapy). In order
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Table 2 Short-term treatment efficacy among the five different
regimens

Evaluation of treatment PF TP GP BPF TPF
CR 5 7 12 7 9
PR 101 96 111 98 105
SD 30 32 28 18 14
PD 40 32 22 29 26
CR + PR* (%) 60.2 61.7 71.1 69.1 74.0

* The higher response rates in GP and TPF regimens comparing to PF
regimen were statistically significant (X?> =457, P=0.033;
X? =7.04, P = 0.008). The higher response rates in TPF regimen
comparing to TP regimen were also statistically significant
(X? =5.579, P = 0.018). There are no significant differences of
response rates between the any other two regimens

to not to miss potentially important prognostic factors,
P < 0.1 was used as the cut-off value of statistical sig-
nificance for variable selection in the univariable modeling.
Statistically significant, liver metastases (HR = 1.266,
P = 0.008), high plasma EBV-DNA level (HR = 1.419,
P < 0.001), metastases onset (HR = 1.299, P = 0.052)
were negative prognostic factors. The results also show that
cycles of the first-line chemotherapy >4 (HR = 0.726,
P <0.001) received gemcitabine (HR = 0.724, P =
0.069) and received the second-line chemotherapy after
progression (HR = 0.714, P < 0.001) were associated
with good prognosis.

The Cox multivariate analysis indentified that liver
metastases (HR = 1.243, P = 0.006), high plasma EBV-
DNA level (HR = 1.435, P < 0.001), received second-line
chemotherapy (HR = 0.744, P < 0.001), and more than
four cycles of the first-line chemotherapy (HR = 0.738,
P < 0.001) were independent positive prognostic factors
for overall survival (Table 5).

Subgroup analysis

Since the Cox analysis showed drug number of the first-
line chemotherapy, if the first-line chemotherapy included

paclitaxel or 5-FU or gemcitabine was not correlated with
OS outcome, we further divided the patients into four
subgroups as follows and then compared their survivals
using the log-rank test. In the first subgroup, patients were
divided into two groups: one with two-drug combination
and the other with three-drug combination as the first-line
chemotherapy. There are no significant differences of OS
between these two groups (P = 0.327; Fig. 2a). In the
second subgroup, patients were divided into two groups:
one with paclitaxel-included regimen and the other with
paclitaxel-free regimen as the first-line chemotherapy.
There are no significant differences of OS between these
two groups (P = 0.459; Fig. 2b). In the third subgroup,
patients were divided into two groups: one with 5-FU-
included regimen and the other with 5-FU-free regimen as
the first-line chemotherapy. There are no significant dif-
ferences of OS between these two groups (P = 0.736;
Fig. 2c¢). In the fourth subgroup, patients were divided into
two groups: one with gemcitabine-included regimen and
the other with gemcitabine-free regimen as the first-line
chemotherapy. There are no significant differences of OS
between these two groups (P = 0.511; Fig. 2d).

Discussion

More than half of patients with NPC eventually had failed
treatment due to distant metastases (Sakata et al. 1994).
The presence of distant metastases in patients with NPC is
the most important factor limiting survival (Tao et al.
2008). Current management of metastatic disease from
NPC is based essentially on cisplatin-included palliative
chemotherapy (Azli et al. 1995). The combination of cis-
platin and 5-FU as the oldest and most frequently adopted
protocol, giving response rate about 60 %, remains the
standard first-line protocol in several centers in Asia (Au
and Ang 1994) In recent studies and clinical practice, other
molecules such as taxanes, gemicitabine, capecitabine, and
bleomycin has also been tested to combine with platinum

Table 3 Survival rates, progression-free survival, and overall survival of 822 patients with metastatic nasopharyngeal carcinoma among the five

different regimens

Treatment group Survival rate (%)

PFS (months) OS (months)

1 year 2 years 3 years Median £ SE (95 % CI%) Median £ SE (95 % CI)
PF 77 39 24 5.0 £ 0.6 (3.9-6.1) 19.5 £ 1.2 (17.1-21.9)
TP 74 41 24 5.5+ 0.5 (4.4-6.6) 21.0 &+ 1.5 (18.1-23.9)
GP 82 46 23 6.6 + 0.6 (5.4-7.8) 21.5 + 1.4 (18.7-24.3)
BPF 78 35 17 5.5+ 0.6 (4.4-6.6) 19.0 £ 1.3 (16.5-21.5)
TPF 79 45 23 6.0 £ 0.4 (5.1-6.9) 21.0 + 1.6 (18.0-24.0)

P value*

0.247 0.127

495 % CI 95 % confidence interval

* Log-rank test. P > 0.05 means there are no statistically significant difference of the survival among the five treatment regimens
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Fig. 1 a Kaplan—Meier progression-free survival (PFS) curves of 8§22
patients with metastatic NPC treated with PF, TP, GP, BPF, or TPF
regimen. Median PFS &+ SE (95 % CI) was 5.0 £ 0.6 (3.9-6.1)
months in the PF group, 5.5 £ 0.5 (4.4-6.6) months in the TP group,
6.6 = 0.6 (5.4-7.8) months in the GP group, 5.5 £ 0.6 (4.4-6.6)
months in the BPF group, and 6.0 & 0.4 (5.1-6.9) months in the TPF
group. P = 0.247. b Kaplan—Meier overall survival (OS) curves of

Table 4 Comparison of the toxicity (grade 3/4) of the 822 patients
with metastatic NPC among the five regimens

Toxicities PF TP TPF BPF GP P value*
%) (%) (B) (%) (%)
Anemia 0 10 23 18 11 <0.001
Neutropenia 21 31 61 39 37 <0.001
Thrombocytopenia 0 1 40 0 16 <0.001
Nausea/vomiting 3 1 15 7 2 <0.001
Neuropathy 0 4 9 0 0 <0.001
Oropharyngeal 5 0 10 7 0 <0.001
mucositis
Infections 0 1 8 1 2 <0.001
Allergy 0 3 5 2 0 <0.001
Pulmonary fibrosis 0 0 0 2 0 <0.001
* Kruskal-Wallis H, P < 0.05 indicates significant difference

between the five treatment regimens

Table 5 Multivariate analysis of prognostic factors for overall sur-
vival rates of 822 patients with metastatic NPC

Item HR (95 % CI) P value

Liver metastasis 1.243 (1.063-1.454) 0.006

Received the second-line 0.744 (0.638-0.868) <0.01
chemotherapy

Cycles of the first-line 0.738 (0.630-0.864) <0.01
chemotherapy >4

Plasma EBVDNA level >1 x 10°  1.435 (1.208-1.706) <0.01

copies/ml

HR hazard ratio, 95 % CI 95 % confidence interval
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822 patients with metastatic NPC treated with PF, TP, GP, BPF, or
TPF regimen. Median OS = SE (95 % CI) was 19.5 £ 1.2
(17.1-21.9) months in the PF group, 21.0 £ 1.5 (18.1-23.9) months
in the TP group, 21.5 + 1.4 (18.7-24.3) months in the GP group,
19.0 + 1.3 (16.5-21.5) months in the BPF group, and 21.0 &+ 1.6
(18.0-24.0) months in the TPF group. P = 0.127

as the first-line chemotherapy for metastatic NPC, which
obtained good results (Au and Ang 1994; Ciuleanu et al.
2004; Chua et al. 2008). However, clinicians are still
confused about whether one protocol is better than another
and whether three-drug combination is better than two-
drug combination on long-term outcome of the patients due
to the lack of reliable data. To our knowledge, this was the
first research to explore the short-term efficacy, toxicity
and especially the long-term treatment outcome over
5 years among five different protocols most frequently
used as the first-line regimen in disseminated NPC. Our
retrospective analysis included a relatively large number of
patients with complete follow-up data. We believe that the
results demonstrated may provide some useful reference
for treatment option.

The results of short-term treatment efficacy in this study
were in accordance with those from reports of clinical trials
as follows: Ngan et al. (2002)reported that combination of
gemcitabine and cisplatin had achieved an overall response
rate of 73 %; Boussen et al. (1991) reported that combi-
nation of cisplatin, bleomycin, and 5-FU had received an
overall response rate of 79 %; Lin et al. (2012) reported
that combination of docetaxel, cisplatin, and 5-FU had
achieved an overall response rate of 65 %. Our results
showed that the higher response rates were observed in GP
and TPF regimens comparing to PF regimen. However,
along with TPF regimen, there were more serious bone
marrow suppression, infection, and oropharyngeal muco-
sitis. And along with GP regimen, there were more serious
bone marrow suppression but less serious oropharyngeal
mucositis. In addition, TPF regimen obtained higher
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Fig. 2 a Kaplan—-Meier overall survival (OS) curves of 822 patients
with metastatic NPC treated with two-drug or three-drug combined
regimen. Median OS + SE (95 % CI) was 20.5 £ 0.7 (19.1-21.9)
months in the two-drug combined group and 20.5 + 1.0 (18.6-22.4)
months in the three-drug combined group. P = 0.327. b Kaplan—
Meier overall survival (OS) curves of 822 patients with metastatic
NPC treated with paclitaxel-included or paclitaxel-free regimen.
Median OS = SE (95 % CI) was 21.5 &+ 0.8 (19.8-23.2) months in
the paclitaxel-included group, 19.5 £ 0.8 (17.9-21.1) months in the
paclitaxel-free group. P = 0.459. ¢ Kaplan—Meier overall survival

response rate than TP regimen, also along with more
serious marrow suppression, infection, and oropharyngeal
mucositis. Response rates between any other two regimens
had no statistically significant differences. Notably, the
short-term treatment advantage of TPF and GP regimens
did not change into long-term survival advantage at last.
Under over 5-year follow-up, the results showed that TPF
and GP regimens had not brought survival benefit com-
paring to any other regimen, even they achieved better
response rates. Part of the reason may be that the serious
toxicity of these regimens resulting in the cycle reduction.
As we described earlier, the mean cycle of TPF and GP
patients received was less than that of other regimens in
this study. Since cycle of chemotherapy was one of the
independent prognostic factors on survival outcome as the
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(OS) curves of 822 patients with metastatic NPC treated with 5-FU-
included or 5-FU-free regimen. Median OS &£ SE (95 % CI) was
20.0 + 0.8 (18.4-21.6) months in the 5-FU-included group and
21.0 £ 0.9 (19.2-22.8) months in the 5-FU-free group. P = 0.736.
d Kaplan—Meier overall survival (OS) curves of 822 patients with
metastatic NPC treated with gemcitabine-included or gemcitabine-
free regimen. Median OS £ SE (95 % CI) was 21.0 £ 1.6
(18.0-24.0) months in the gemcitabine-included group and
20.0 &+ 0.8 (18.5-21.5) months in the gemcitabine-free group.
P =0.511

Cox model analyzed, less cycles of TPF and GP regimens
patients received may explain why the short-term advan-
tage of these regimens did not change into long-term
advantage on OS compared with other regimens. In addi-
tion, there were 3 % treatment-related mortalities in TPF
regimen group and none in other groups, which could also
explain this phenomenon.

The Cox proportional hazard regression model revealed
that liver metastases was an independent negative prog-
nostic factor, and Ong et al. (2003) has designed a prog-
nostic index score for metastatic NPC, which showed that
liver metastasis was a negative prognostic factor, whose
result was consistent with ours. In addition, as An et al.
(2011) reported, our results also showed that high plasma
EBV-DNA level (>1 x 10’ copies/ml) was an independent
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negative prognostic factor for survival outcome of dis-
seminated NPC. This study for the first time showed that
receiving more than four cycles of the first-line chemo-
therapy under well tolerance may bring survival advantage
to patients with metastatic NPC. What is more, compared
to supporting treatment, receiving the second-line chemo-
therapy may bring survival benefit for patients with disease
progression.

The Cox regression model as well as the subgroup
analyses showed that three-drug combined chemotherapy
brought no benefit on OS than two-drug combined che-
motherapy. Moreover, chemotherapy including paclitaxel/
5-FU/gemcitabine or not had no statistical differences on
survival outcomes. Since three-drug combined regimens
brought more toxicity, cisplatin-based doublets may be the
more appropriate choice as the first-line treatment for
patients with metastatic NPC. Both the old drug 5-FU and
the new drugs paclitaxel/gemicitabine were available with
defect of each ones. Toxicity was as expected. The major
grade 3/4 toxicity of 5-FU-included regimens was neu-
tropenia and oropharyngeal mucositis. The major grade
3/4 toxicity of paclitaxel-included regimens was neurop-
athy and bone marrow suppression. And the major grade
3/4 toxicity of gemcitabine-included regimen was
thrombocytopenia.

This study had several limitations. First, some drugs
such as capecitabine and vinorelbine that have been
approved effective for metastatic NPC were not discussed
in this study. Second, our patients were restricted to one
local hospital. A larger, multicentre design will be needed
in further study. We anticipate randomized clinical trials
will establish optimal choice for patients with disseminated
NPC in the near future.

In conclusion, physicians should always weigh the risk
and benefit when choosing treatment protocols for patients.
Cisplatin-based doublets such as PF, TP, and GP are all
effective regimens used as the first-line chemotherapy for
patients with distant NPC which can be well tolerated.
Cisplatin-based triplets such as TPF and BPF regimen are
not commended owing to the more serious toxicity without
survival benefit. More than four cycles of the first-line
chemotherapy is suggested when there is no contraindica-
tion. Receiving the second-line chemotherapy is better than
supportive treatment when the first-line chemotherapy has
failed.
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