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Abstract
Background  The objective of this study was to evaluate the efficacy and safety of gemcitabine plus cisplatin concurrent 
chemoradiotherapy (CCRT) in patients with nasopharyngeal carcinoma.
Method  Patients with NPC were randomly assigned to the gemcitabine plus cisplatin (GP) group or fluorouracil plus cisplatin 
(PF) group. Primary end-point was disease-free survival (DFS); secondary endpoints: overall survival, distant metastasis-free 
survival (DMFS), locoregional relapse-free survival, and treatment-related adverse events.
Results  Seventy-six patients were prospectively enrolled and the median follow-up time was 41 months (9–61 months). 
Three-year DFS were similar between the GP and PF groups (73.7% vs. 60.5%, HR 0.66, 95% CI 0.30–1.44; P = 0.30). 
Distant metastasis was the most common failure form in PF compared with GP (P = 0.034). Three-year DMFS was signifi-
cantly better in the GP group than PF group (89.5% vs. 71.1%, P = 0.045). Grade 3–4 gastrointestinal toxicities (vomiting 
and diarrhea) were significantly more common in the PF group; grade 3–4 neutropenia and thrombocytopenia were more 
common in the GP group.
Conclusion  Gemcitabine plus cisplatin could be used as an alternative regimen in CCRT for nasopharyngeal carcinoma.
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Introduction

Nasopharyngeal carcinoma (NPC) has an extremely high 
incidence in Southeast Asia, particularly Southern China 
[1, 2]. Concurrent chemoradiotherapy with single cisplatin 
is the standard of treatment for patients with NPC [3]. Inter-
estingly, with the appearance of new chemotherapy drugs 
[4], these were proved effective of platinum-based doublet 
chemotherapy in combination with radiotherapy in head-
and-neck cancer including NPC [5, 6]. However, severe 
toxicities, such as gastrointestinal toxicities, hematologic 
toxicities and oral mucositis, limited the use of concurrent 
doublet chemoradiotherapy [7]. Therefore, optimizing the 
drug combinations and schedules has become the focus of 
research to reduce toxicities during CCRT.

Gemcitabine, an analog of deoxycytidine that inhibits 
DNA synthesis, has a high treatment efficacy in several 
tumor types, including lung cancer [8] and head-and-neck 
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cancers [9], and is also reported to provide relatively high 
response rates in NPC [10]. In a Phase I study, Gustavo 
et al. [9]. found that gemcitabine provided a potent radio-
sensitizing effect in locally advanced head-and-neck cancer. 
Moreover, gemcitabine plus cisplatin (GP) is widely used 
in metastatic NPC due to its efficacy and safety [11, 12]. 
In vitro evidence suggests that gemcitabine and cisplatin act 
synergistically and have non-overlapping toxicity profiles 
[10]. However, it is not clear whether GP-based first-line 
CCRT provides a therapeutic benefit or reduces toxicities 
in NPC.

Therefore, we designed an open-label, multicenter, phase 
II, randomized controlled trial to compare the efficacy and 
safety of first-line CCRT based on GP with first-line CCRT 
based on 5-fluorouracil (5-FU) and cisplatin in locoregion-
ally advanced NPC..

Patients and methods

Patients

Eligible patients had histologically proven non-keratinizing 
or undifferentiated (WHO classification) stage II–IVB NPC 
(the AJCC staging system, 7th edition, 2010), a Karnofsky 
performance status (KPS) score of at least 80 and good gen-
eral condition, adequate bone marrow reserve (including 
white cell count ≥ 4.0 × 109/L, platelet count ≥ 100 × 109/L, 
hemoglobin ≥ 100 g/L), adequate liver and renal function 
(including creatinine clearance rate ≥ 60 ml/min), and no 
obvious electrocardiogram abnormalities. Exclusion crite-
ria included age > 60 years(more than 60 years old as elderly 
NPC [13]) or < 18 years; KPS score < 80; abnormal liver 
or renal function; heart disease or dysfunction; previous 
chemotherapy, radiotherapy or surgery to the primary tumor; 
metastatic lesions and other malignancies.

All participants provided written informed consent before 
random assignment. The protocol was approved by the insti-
tutional review board of Guilin Medical University. This 
study was registered in the Chinese Clinical Trial Registry 
(registration number: ChiCTR- TRC-12002421).

Study design

This is a prospective, multi-institution, randomized con-
trolled phase II study. Recruitment and inclusion of patients 
are shown in Fig. 1. The 76 patients were assigned 1:1 using 
the random assignment approach (computer-generated ran-
dom number codes) to receive CCRT based on either GP 
(38 patients) or PF (38 patients). The two treatment groups 
were well balanced in terms of baseline clinical features and 
tumor characteristics, such as age, sex and clinical stage 
(Table 1).

Fig. 1   Recruitment and inclusion of patients with locoregionally 
advanced nasopharyngeal carcinoma to the study

Table 1   Clinicopathological features of the patients

GP Gemcitabine plus cisplatin, PF fluorouracil plus cisplatin, 2DRT 
two-dimensional radiotherapy, 3DCRT​ three-dimensional conformal 
radiotherapy, IMRT intensity-modulated radiation therapy

Feature GP group (n = 38) PF group (n = 38) P

Sex
 Male 26 (68.4%) 29 (76.3%) 0.815
 Female 12 (31.6%) 9 (23.7%)

Age (years)
 < 45 15 (39.5%) 16 (42.1%) 0.442
 > 45 23 (60.5%) 22 (57.9%)

T classification
 T1 3 (7.9%) 4 (10.5%) 0.824
 T2 6 (15.8%) 8 (21.1%)
 T3 18 (47.4%) 18 (47.4%)
 T4 11 (28.9%) 8 (21.1%)

N classification
 N0 2 (5.3%) 3 (7.9%) 0.923
 N1 8 (21.1%) 8 (21.1%)
 N2 26 (68.4%) 24 (63.2%)
 N3 2 (5.3%) 3 (7.9%)

Stage
 II 3 (7.9%) 4 (10.5%) 0.904
 III 23(60.5%) 23 (60.5%)
 IVA 10(26.3%) 8 (21.1%)
 IVB 2 (5.3%) 3 (7.9%)

Radiotherapy technique
 2DRT 16 (42.1%) 16 (42.1%) 0.580
 3DCRT​ 4 (10.5%) 7 (18.4%)
 IMRT 18 (47.4%) 15 (39.5%)
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Pretreatment evaluation

Before treatment, all patients underwent a complete physical 
examination, medical history and blood tests. The physical 
examination included chest computed tomography (CT), 
abdominal ultrasonography, bone radionuclide scan and 
magnetic resonance imaging (MRI) of the nasopharynx 
and neck. Before radiation therapy, if deemed necessary all 
patients attended a dentist.

Radiotherapy

Radiotherapy was administered via define (2DRT), define 
(3DCRT) or intensity-modulated radiotherapy (IMRT) using 
6-MV linear accelerators. All radiotherapy plans were for-
mulated by an experienced expert team. CT/MRI scans were 
used to define target volumes.

For 2DRT or 3DCRT, 66–70 Gy was delivered to the 
primary tumor and metastatic cervical lymph nodes. Con-
ventional fractionated radiotherapy was delivered in 2 Gy 
fractions, once daily, five times per week over 7 weeks.

For IMRT, the primary tumor and metastatic cervical 
lymph nodes were defined as the gross tumor volume (GTV) 
and received a total of 66–70 Gy. The clinical target volume 
(CTV) was divided into the high-risk area (CTV1) and low-
risk area (CTV2), which received at least 60–66 Gy and 
50–54 Gy, respectively, and included the entire nasopharyn-
geal cavity, clivus, parapharyngeal space, retropharyngeal 
nodal regions, skull base, sphenoid sinus, pterygoid fossae 
and posterior one-third of the nasal cavity and nodal levels 
I–V. IMRT was delivered as one fraction daily, 5 days per 
week.

Chemotherapy

Chemotherapy started on day one of radiotherapy. Two 
cycles of chemotherapy were planned. The clinical toxici-
ties were assessed for every week such as physical examina-
tion or laboratory tests. The GP group received 1000 mg/
m2 gemcitabine intravenously on days 1 and 8 and a total 
dose of 75 mg/m2 cisplatin over 1-h infusions on days 1–3, 
every 3 weeks. The PF group received a continuous infu-
sion (120 h infusion) of 750 mg/m2 fluorouracil per day on 
days 1–5 and 75 mg/m2 cisplatin for 3 days, every 3 weeks. 
The RT dose was 66–70 Gy. Antiemetic drugs such as 5-HT 
3-receptor antagonist, metoclopramide, and dexamethasone 
were used to prevent chemotherapy-induced nausea and 
vomiting during CCRT.

Response and toxicity evaluation

All patients underwent regular physical examinations and 
were contacted by phone to assess toxicities. All participants 

(n = 76) were assessed 3 months after radiotherapy via a 
physical examination and the imaging at follow-up. The 
imaging of follow-up included chest computed tomogra-
phy (CT), abdominal ultrasonography, bone radionuclide 
scan and magnetic resonance imaging (MRI) of the naso-
pharynx and neck. The bone radionuclide scan should be 
made if bone metastases were suspected; and the MRI or 
CT should be made if distant metastases were suspected. If 
necessary, the puncture biopsy under CT guidance could be 
made. Tumor response was classified using the Response 
Evaluation Criteria in Solid Tumors (version 1.0); treatment 
toxicities were graded in accordance with the Common Ter-
minology Criteria for Adverse Events (version 3.0). All par-
ticipants were followed up until death or for at least 3 years.

Statistical analysis and follow‑up

After treatment, follow-up was performed every 3 months 
in the first and second years and every 6 months thereafter; 
recurrence, progression, metastasis or death was recorded. 
To determine the appropriate study sample size, as we 
hypothesized, we expected that the three-year DFS was 
61% in PF group [14] and a 10% increase in the DFS in GP 
group. To detect this difference (with one-sided alpha 15%, 
power 80%), randomization of a total of 66 patients (33 per 
group) was required. To allow for a 10% rate of patients lost 
to follow-up, at least 73 patients should have been enrolled. 
Time of follow-up duration was measured from randomiza-
tion to day of last examination or death for overall survival 
(OS); to first distant metastasis for distant metastasis-free 
survival (DMFS); to treatment failure or death from any case 
for disease-free survival (DFS); and locoregional progres-
sion for locoregional relapse-free survival (LRRFS).

The t test or Chi-square test was used to compare clini-
cal characteristics; Chi-square test or Fisher’s exact test, to 
compare responses and toxicities. OS, DFS, LRRFS and 
DMFS were calculated using the Kaplan–Meier method 
and compared using the log-rank test. Response rates and 
acute/subacute toxicities were analyzed on an intention-to-
treat basis. Statistical analyses were conducted using SPSS 
(version 13.0). Two-sided P values < 0.05 were considered 
significant.

Results

Patient characterization and follow‑up

Between October 1, 2010 and October 1, 2014, 98 patients 
were screened for enrolment at the Affiliated Hospital of 
Guilin Medical University, the Affiliated Hospital of You-
jiang Medical University for Nationalities and the Second 
People’s Hospital of Yulin and the People’s Hospital of 
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Laibin. 76 (78%) of these patients (55 males, 21 female) 
with an average age of 46 years (range 24–60 years) met 
all eligibility criteria and were randomly assigned to this 
study. The two treatment groups were well balanced in 
terms of baseline clinical features and tumor characteris-
tics, such as age, sex and clinical stage (Table 1). Median 
follow-up time was 41 months (9–61 months); all patients 
(n = 76) had complete follow-up data.

Treatment compliance

All 76 patients received concurrent radiotherapy and 
chemotherapy. Patients received two cycles of chemo-
therapy during radiotherapy. In the GP group, all patients 
finished their scheduled treatment; 4/38 (10.5%) patients 
had delayed concurrent chemotherapy because of grade 
3–4 leukopenia/neutropenia. In the PF group, all patients 
finished their scheduled treatment; 2/38 (5.26%) had 
delayed concurrent chemotherapy because of intolerable 
gastrointestinal and mucositis toxicities, and resumed 
treatment when their toxicities were in remission.

Response, survival and failure

Treatment response was assessed at 3 months after the end 
of RT for all patients. The complete response (CR) rate was 
100% for both treatment groups. The GP group achieved sig-
nificantly better DMFS than the PF group (89.5% vs. 71.1%; 
HR 0.33, 95% CI 0.11–1.03; P = 0.045). Three-year overall 
survival (OS), disease-free survival (DFS), and locoregional 
relapse-free survival (LRRFS) were similar between the GP 
and PF groups (81.6% vs. 74%, HR 0.69, 95% CI 0.26–1.82; 
P = 0.45; 73.7% vs. 60.5%, HR 0.66, 95% CI 0.30–1.44; 
P = 0.30; 81.6% vs. 78.9%, HR 0.84, 95% CI 0.30–2.32; 
P = 0.74, respectively; Fig. 2). Four (4/38; 10.53%) patients 
in the GP group developed metastatic disease after cura-
tive radiotherapy (one to bone, one to lung and two to liver, 
including one multiple organ metastasis) compared to eleven 
patients (11/38; 28.95%) in the PF group (four to bone, five 
to lung and three to liver, including three with multiple organ 
metastasis). Seven patients (7/38; 18.42%) in the GP group 
developed local recurrence after curative radiotherapy (six 
in nasopharynx, one in neck) compared to eight patients 
(8/38; 21.05%) in the PF group (seven in nasopharynx, 
three in neck, including two combined nasopharynx/neck). 
No patients in the GP group and four patients (4/38; 10.53%) 

Fig. 2   Kaplan–Meier sur-
vival curves for patients with 
locoregionally advanced 
nasopharyngeal carcinoma in 
the GP group and PF group. a 
Overall survival; b disease-free 
survival; c locoregional relapse-
free survival; and d distant 
metastasis-free survival
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in the PF group developed both distant metastasis and recur-
rence (Table 2).

Toxicities

No deaths occurred during treatment in either group. Rou-
tine blood tests were conducted every week, and liver and 
kidney function was examined every 2 weeks during treat-
ment. As anticipated, the incidences of grade III–IV neutro-
penia and thrombocytopenia were higher in the GP group 
than the PF group (50% vs. 26.3%, P = 0.024, and 0.053% vs. 
0, P = 0.000, respectively). With respect to non-hematologic 
adverse events, grade III gastrointestinal toxicities such as 
vomiting were less frequent in the GP group than the PF 
group (13% vs. 29%, P = 0.042), and diarrhea was more fre-
quent in the PF group (7.9% vs. 28.9%, P = 0.000). Grade 
III mucositis was less frequent in the GP group than the PF 

group (34% vs. 61%, P = 0.046). The toxicities are listed in 
Table 3.

Discussion

The platinum-based doublet chemotherapy is commonly 
administered during CCRT for NPC. Huang et al. [17] have 
demonstrated that concurrent multiagent chemotherapy 
(taxanes plus platinum) and radiation were feasible and 
could be delivered to patients with high compliance rates 
for patients of the NPC. Another trial had demonstrated that 
the addition of doublet chemotherapy [platinum and 5-fluo-
rouracil (5-FU)] to radiotherapy could significantly improve 
survival in NPC patients [6, 7]. However, data comparisons 
of platinum-based doublets chemotherapy regimens, with 
regard to clinical toxicity and survival, were not clear. In 
this multicenter, randomized phase II study, a number of 
treatment outcomes were better in the GP group than the 
PF group; in particular, DMFS was significantly prolonged. 
Thus, GP may represent a superior combination for NPC as 
it was well tolerated with manageable toxicities.

In our study, three-year overall survival were similar 
between the GP and PF groups (81.6% vs 74%). Compared 
with single-agent cisplatin of study of Edwin P. Hui [15], 
patients received concurrent cisplatin chemotherapy (40 mg/
m2/w) combined with radiation. The three-year overall sur-
vival was 67.70%. Another study of single agent cisplatin 
reported that the three-year OS and DFS were 80% and 72%, 
respectively [16]. The 2-year cumulative incidence (includ-
ing of recurrent and metastatic) of relapse was 13%. Our 
results were superior to most studies.

To date, gemcitabine-based regimens have been piv-
otal in the treatment of NPC. Gemcitabine-based chemo-
therapy in metastatic nasopharyngeal carcinoma and 

Table 2   Patterns of failure

GP group Gemcitabine plus cisplatin, PF group fluorouracil plus cis-
platin

Failure site(s) GP group 
(n = 38)

PF group 
(n = 38)

P

Total failure in metastasis 4 11 0.034
 Bone metastasis 1 4
 Lung metastasis 1 5
 Liver metastasis 2 3
 Multiple organs 1 3

Total failure in recurrence 7 8 0.773
 Nasopharynx 6 7
 Neck 1 3

Metastasis + recurrence 0 4 0.115

Table 3   Treatment-related toxicities

P<0.05 indicates a statistically significant difference between the PF regimen and GP regimen, Chi-square test or Fisher’s exact test

Toxicity GP group (n = 38) PF group (n = 38) P

Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4

Mucositis (radiation related) 5 20 13 0 2 13 23 0 0.046
Skin reaction (radiation related) 8 28 2 0 5 30 3 0 0.618
Vomiting 15 18 5 0 6 21 11 0 0.042
Nausea 5 20 13 0 2 18 18 0 0.333
Leukopenia/neutropenia 5 10 11 6 5 18 9 1 0.024
Thrombocytopenia 9 4 2 0 3 0 0 0 0.000
Anemia 8 6 13 0 13 7 0 0 0.001
Diarrhea 3 0 0 0 8 3 0 0 0.000
Dry mouth 7 31 0 0 6 32 0 0 1.000
Hepatotoxicity 1 0 0 0 3 0 0 0 –
Nephrotoxicity 0 0 0 0 0 0 0 0 –
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gemcitabine-based induction chemotherapy, adjuvant 
chemotherapy and immunotherapy in advanced NPC have 
reasonable efficacy and significantly improve quality of life. 
Zhang et al. [11]. compared gemcitabine and fluorouracil 
regimens in 362 patients with recurrent or metastatic NPC 
in a phase III trial, and reported that gemcitabine plus cispl-
atin regimen significantly improved OS and PFS. Similarly, 
six studies [18–23] in metastatic or recurrent NPC showed 
that gemcitabine improved efficacy and reduced toxicities, 
indicating that gemcitabine reduces the risk of distant metas-
tases and improves survival. And Zhao et al. [24] and Lim 
et al. [25] reported that gemcitabine-based induction chemo-
therapy improved DFS and OS in patients with advanced 
local nasopharyngeal carcinoma. Moreover, Yin Li et al. 
[23] reported gemcitabine combination immunotherapy 
and Cong Xue et al. [26] reported gemcitabine combination 
targeted agent, confirming the potential therapeutic efficacy 
of gemcitabine chemotherapy. Similar to these studies, we 
also observed that gemcitabine-based CCRT provided a sur-
vival benefit in this multicenter, randomized phase II study. 
DMFS was significantly better in the GP group, with 18.4% 
lower risk of distant metastasis than the PF group. These 
results are encouraging, as distant metastasis is currently the 
main cause of treatment failure in NPC.

There are a number of reasons why gemcitabine could 
reduce the risk of distant metastasis and improve survival. 
Firstly, gemcitabine plus cisplatin exerts synergistic cyto-
toxic effects with non-overlapping toxicities in vitro [9, 10, 
19]. Secondly, gemcitabine leads to termination of elon-
gation/repair of DNA polymerase chains, and has a broad 
spectrum of activity in various solid tumors [9]. Thirdly, 
gemcitabine may also affect Epstein–Barr virus (EBV), a 
major prognostic factor in NPC, by suppressing the immu-
nosuppressive microenvironment to enhance the anti-tumor 
immune response [27]. Therefore, gemcitabine combined 
with cisplatin could represent a better first-line CCRT regi-
men than cisplatin and fluorouracil in NPC, and this regimen 
deserves to be investigated further in clinical trials.

Considering the toxicities of the doublet chemotherapy 
in CCRT, our exclusion criteria have selected 60 years of 
age as the cutoff point in our study, because the patients 
aged > 60 years may have received fewer number cycles 
or lower doses of chemotherapy owing to poor tolerance, 
complication, decline in organ function [13]. In terms of 
tolerability, the requirement for deep-vein catheterization 
and continuous venous infusion limits the fluorouracil regi-
men, while GP has a shorter administration time, making 
patients more willing to cooperate with treatment. Moreover, 
as expected, GP led to higher frequencies of neutropenia 
and thrombocytopenia than PF (P = 0.024). However, GP 
did not lead to more serious infectious complications if the 
patients received prophylactic antibiotics. In this trial, gas-
trointestinal toxicities (vomiting and diarrhea) during CCRT 

were a key risk factor for treatment delays. The incidence of 
diarrhea for PF was high (28.9%), even though antiemetics 
were routinely prescribed. However, gastrointestinal adverse 
events can cause major distress and were more frequent in 
the PF group. The incidence of serious vomiting was 13% for 
GP and 29% for PF. Due to its lower rate of gastrointestinal 
toxicities, GP may be more suitable and preferable as a first-
line treatment. Additionally, the incidence of oral mucositis 
was lower for GP than PF (34% vs. 61%), meaning that GP 
had excellent treatment compliance. Patients can eat better 
and are more willing to cooperate with treatment, if the oral 
mucosa is less affected. Accordingly, patients can maintain 
a good body weight during treatment, which is important as 
weight loss during therapy is a negative prognostic factor 
in malignant disease [28]. Compared to other studies, our 
study showed that this side effect is tolerable because we 
decreased cumulative dose cisplatin to reduce the potentially 
additive side effects of CCRT and the patients we enrolled 
were relatively young(age < 60 years), with a high KPS score 
and good support care. Accordingly, GP regimens are a fea-
sible and effective choice for patients with NPC.

Despite our best efforts, the inherent limitations of this 
study need to be acknowledged. The main limitation is the 
relatively small sample size, which means we cannot exclude 
the possibility of unpredictable factors. Second, nearly half 
of patients received two-dimensional radiotherapy. There-
fore, the efficacy of the GP regimen should be investigated 
in a phase III randomized trial of patients undergoing IMRT.

Conclusion

Gemcitabine plus cisplatin could be used as an alternative 
two drugs regimen in CCRT for nasopharyngeal carcinoma. 
Our findings support further evaluation of the GP regimen 
in phase III trials.

Acknowledgements  This work was supported by the National Natu-
ral Science Foundation of China (Nos. 81560443, 81760546) and the 
Scientific Research and Technology Development Program of Guilin 
(No.20170109-22).

Compliance with ethical standards 

Conflict of interest  The authors have no conflict of interest for this 
manuscript.

References

	 1.	 Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo 
M, Parkin DM, Forman D, Bray F (2015) Cancer incidence and 
mortality worldwide: sources, methods and major patterns in 
GLOBOCAN 2012. Int J Cancer 136:E359–E386



161Cancer Chemotherapy and Pharmacology (2019) 84:155–161	

1 3

	 2.	 Her C (2001) Nasopharyngeal cancer and the Southeast Asian 
patient. Am Fam Physician 63:1776–1782

	 3.	 Chen L, Hu CS, Chen XZ, Hu GQ, Cheng ZB, Sun Y, Li WX, 
Chen YY, Xie FY, Liang SB, Chen Y, Xu TT, Li B, Long GX, 
Wang SY, Zheng BM, Guo Y, Sun Y, Mao YP, Tang LL, Chen 
YM, Liu MZ, Ma J (2012) Concurrent chemoradiotherapy plus 
adjuvant chemotherapy versus concurrent chemoradiotherapy 
alone in patients with locoregionally advanced nasopharyngeal 
carcinoma: a phase 3 multicentre randomised controlled trial. 
Lancet Oncol 13:163–171

	 4.	 Zhai X, Zheng Q, Yang L, Zhu Y, Li J, Liu Y, Wang Z (2017) 
Impact of platinum/pemetrexed combination versus other plati-
num-based regimens on adjuvant chemotherapy in resected lung 
adenocarcinoma. Sci Rep 7:1453

	 5.	 Garden AS, Harris J, Vokes EE, Forastiere AA, Ridge JA, Jones 
C, Horwitz EM, Glisson BS, Nabell L, Cooper JS, Demas W, 
Gore E (2004) Preliminary results of radiation therapy oncology 
group 97-03: a randomized phase ii trial of concurrent radiation 
and chemotherapy for advanced squamous cell carcinomas of the 
head and neck. J Clin Oncol 22:2856–2864

	 6.	 Xu J, He X, Cheng K, Guo W, Bian X, Jiang X, Zhang L, Huang S 
(2014) Concurrent chemoradiotherapy with nedaplatin plus pacli-
taxel or fluorouracil for locoregionally advanced nasopharyngeal 
carcinoma: survival and toxicity. Head Neck 36:1474–1480

	 7.	 Mi JL, Zhang B, Pan YF, Su YX, Fan JF, Liao SF, Qin XL, Yao 
DC, Tang HY, Jiang W (2017) Chemotherapy regimens contain-
ing taxanes or fluorouracil in nasopharyngeal carcinoma: which 
better? Oral Oncol 74:34–39

	 8.	 Stevens CW, Lee JS, Cox J, Komaki R (2000) Novel approaches to 
locally advanced unresectable non-small cell lung cancer. Radio-
ther Oncol 55:11–18

	 9.	 Viani GA, Afonso SL, Tavares VC, Da SL, Stefano EJ (2011) 
Weekly gemcitabine and cisplatin in combination with radiother-
apy in patients with locally advanced head-and-neck cancer: phase 
I study. Int J Radiat Oncol Biol Phys 81:e231–e235

	10.	 Bergman AM, Ruiz VHV, Veerman G, Kuiper CM, Peters GJ 
(1996) Synergistic interaction between cisplatin and gemcitabine 
in vitro. Clin Cancer Res 2:521–530

	11.	 Zhang L, Huang Y, Hong S, Yang Y, Yu G, Jia J, Peng P, Wu X, 
Lin Q, Xi X, Peng J, Xu M, Chen D, Lu X, Wang R, Cao X, Chen 
X, Lin Z, Xiong J, Lin Q, Xie C, Li Z, Pan J, Li J, Wu S, Lian Y, 
Yang Q, Zhao C (2016) Gemcitabine plus cisplatin versus fluo-
rouracil plus cisplatin in recurrent or metastatic nasopharyngeal 
carcinoma: a multicentre, randomised, open-label, phase 3 trial. 
Lancet 388:1883–1892

	12.	 Leong SS, Wee J, Rajan S, Toh CK, Lim WT, Hee SW, Tay MH, 
Poon D, Tan EH (2008) Triplet combination of gemcitabine, 
paclitaxel, and carboplatin followed by maintenance 5-fluoroura-
cil and folinic acid in patients with metastatic nasopharyngeal 
carcinoma. Cancer 113:1332–1337

	13.	 Gu MF, Liu LZ, He LJ, Yuan WX, Zhang R, Luo GY, Xu GL, 
Zhang HM, Yan CX, Li JJ (2013) Sequential chemoradiotherapy 
with gemcitabine and cisplatin for locoregionally advanced naso-
pharyngeal carcinoma. Int J Cancer 132:215–223

	14.	 Dong YY, Xiang C, Lu JX, Su YX, Pan YF, Cai R, Zhang RJ, He 
ZK, Liu ML, Huang H, Bai X, Tang HY, Shi YH, Wang Y, Jiang 
W (2016) Concurrent chemoradiotherapy plus adjuvant chemo-
therapy versus concurrent chemoradiotherapy in locoregionally 
advanced nasopharyngeal carcinoma: a matched-pair multicenter 
analysis of outcomes. Strahlenther Onkol 192:394–402

	15.	 Hui EP, Ma BB, Leung SF, King AD, Mo F, Kam MK, Yu BK, 
Chiu SK, Kwan WH, Ho R, Chan I, Ahuja AT, Zee BC, Chan 
AT (2009) Randomized Phase II trial of concurrent cisplatin-
radiotherapy with or without neoadjuvant docetaxel and cisplatin 
in advanced nasopharyngeal carcinoma. J Clin Oncol 27:242–249

	16.	 Wee J, Tan EH, Tai BC, Wong HB, Leong SS, Tan T, Chua ET, 
Yang E, Lee KM, Fong KW, Hoon SKT, Lee KS, Loong S, Sethi 

V, Chua EJ, Machin D (2005) Randomized trial of radiotherapy 
versus concurrent chemoradiotherapy followed by adjuvant chem-
otherapy in patients with american joint committee on cancer/
international union against cancer stage iii and iv nasopharyngeal 
cancer of the endemic variety. J Clin Oncol 23:6730–6738

	17.	 Huang J, Zou Q, Qian D, Zhou L, Yang B, Chu J, Pang Q, Wang 
K, Zhang F (2017) Intensity-modulated radiotherapy plus nimo-
tuzumab with or without concurrent chemotherapy for patients 
with locally advanced nasopharyngeal carcinoma. Onco Targets 
Ther 10:5835–5841

	18.	 Jin T, Li B, Chen XZ (2013) A phase II trial of Endostar combined 
with gemcitabine and cisplatin chemotherapy in patients with 
metastatic nasopharyngeal carcinoma (NCT01612286). Oncol 
Res 21:317–323

	19.	 Ngan RK, Yiu HH, Lau WH, Yau S, Cheung FY, Chan TM, Kwok 
CH, Chiu CY, Au SK, Foo W, Law CK, Tse KC (2002) Combi-
nation gemcitabine and cisplatin chemotherapy for metastatic or 
recurrent nasopharyngeal carcinoma: report of a phase II study. 
Ann Oncol 13:1252–1258

	20.	 Jin Y, Shi YX, Cai XY, Xia XY, Cai YC, Cao Y, Zhang WD, 
Hu WH, Jiang WQ (2015) Erratum to: comparison of five cispl-
atin-based regimens frequently used as the first-line protocols in 
metastatic nasopharyngeal carcinoma. J Cancer Res Clin Oncol 
141:767

	21.	 Ma BB, Hui EP, Wong SC, Tung SY, Yuen KK, King A, Chan 
SL, Leung SF, Kam MK, Yu BK, Zee B, Chan AT (2009) Multi-
center phase II study of gemcitabine and oxaliplatin in advanced 
nasopharyngeal carcinoma–correlation with excision repair cross-
complementing-1 polymorphisms. Ann Oncol 20:1854–1859

	22.	 Peng P, Ou X, Liao H, Liu Y, Wang S, Cheng Z, Lin Z (2016) 
Phase II study of gemcitabine plus S-1 chemotherapy in recurrent 
and metastatic nasopharyngeal carcinoma patients after failure of 
platinum-based chemotherapy. Ther Adv Med Oncol 8:153–159

	23.	 Li Y, Pan K, Liu LZ, Li YQ, Gu MF, Zhang H, Shen WX, Xia 
JC, Li JJ (2015) Sequential cytokine-induced killer cell immuno-
therapy enhances the efficacy of the gemcitabine plus cisplatin 
chemotherapy regimen for metastatic nasopharyngeal carcinoma. 
PLoS One 10:e0130620

	24.	 Zhao L, Xu M, Jiang W, Pan H, Zang J, Luo S, Wang J, Zhou Y, 
Shi M (2017) Induction chemotherapy for the treatment of non-
endemic locally advanced nasopharyngeal carcinoma. Oncotarget 
8:6763–6774

	25.	 Lim AM, Corry J, Collins M, Peters L, Hicks RJ, D’Costa I, Cole-
man A, Chua M, Solomon B, Rischin D (2013) A phase II study 
of induction carboplatin and gemcitabine followed by chemora-
diotherapy for the treatment of locally advanced nasopharyngeal 
carcinoma. Oral Oncol 49:468–474

	26.	 Xue C, Tian Y, Zhang J, Zhao Y, Zhan J, Fang W, Zhang L (2016) 
In vitro and in vivo efficacy of afatinib as a single agent or in com-
bination with gemcitabine for the treatment of nasopharyngeal 
carcinoma. Drug Des Devel Ther 10:1299–1306

	27.	 Wildeman MA, Novalic Z, Verkuijlen SA, Juwana H, Huitema 
AD, Tan IB, Middeldorp JM, de Boer JP, Greijer AE (2012) Cyto-
lytic virus activation therapy for epstein-barr virus-driven tumors. 
Clin Cancer Res 18:5061–5070

	28.	 Shen LJ, Chen C, Li BF, Gao J, Xia YF (2013) High weight loss 
during radiation treatment changes the prognosis in under-/nor-
mal weight nasopharyngeal carcinoma patients for the worse: a 
retrospective analysis of 2433 cases. PLoS One 8:e68660

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Gemcitabine plus cisplatin versus fluorouracil plus cisplatin as a first-line concurrent chemotherapy regimen in nasopharyngeal carcinoma: a prospective, multi-institution, randomized controlled phase II study
	Abstract
	Background 
	Method 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Patients
	Study design
	Pretreatment evaluation
	Radiotherapy
	Chemotherapy
	Response and toxicity evaluation
	Statistical analysis and follow-up

	Results
	Patient characterization and follow-up
	Treatment compliance
	Response, survival and failure
	Toxicities

	Discussion
	Conclusion
	Acknowledgements 
	References




