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Abstract

Purpose Although several trials have confirmed the treatment efficacy of induction chemotherapy followed by concurrent
chemoradiotherapy (CCRT) in locoregionally advanced nasopharyngeal carcinoma (NPC) from endemic area of China, lit-
tle is known about the best regime for induction chemotherapy in non-endemic region. This study compared the treatment
effect of Gemcitabine and cisplatin (GP) versus docetaxel and cisplatin (TP) followed by concurrent chemoradiotherapy in
locoregionally advanced NPC from non-endemic area of China.

Materials and methods A total of 196 locoregionally advanced NPC patients were enrolled in this study, with 142 and 54
patients in TP and GP followed by concurrent chemoradiotherapy groups. The primary endpoint was treatment response of
induction chemotherapy. The secondary endpoints included disease-free survival. The Kaplan—-Meier method was used to
evaluate the efficacy between treatment groups.

Results The median follow-up time was 45.5 months (range: 6—-60.5 months). During induction chemotherapy course, GP
contributed higher treatment response rate than TP (68.1% vs. 47.1%, p=0.007). Patients in GP group had better DFS and
LRFS than those in TP group (3-year and 5-year DFS, 86.8% and 82.5% vs. 71.7% and 68%, p=0.036; 3-year and 5-year
LRFS, 96.2% and 96.2% vs. 90.5% and 82.8%, p=0.03). No significant difference of adverse events was observed between
two treatment groups in the whole course.

Conclusion This study suggested that GP followed by CCRT was better than TP followed by CCRT in improving survival
outcomes of locoregionally advanced NPC patients from non-endemic area of China.

Keywords Nasopharyngeal carcinoma - Induction chemotherapy - Concurrent chemoradiotherapy - Gemcitabine -
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Introduction

About 70% of newly diagnosed nasopharyngeal carcinoma
(NPC) patients have locoregionally advanced diseases. (Pan
et al. 2016). Radiotherapy combined with chemotherapy
has been suggested as recommended treatment model for
locoregionally advanced nasopharyngeal carcinoma (LA-
NPC) by National Comprehensive Cancer Network (NCCN).
However, which combination “cocktail” is the best remains
controversial. Since a phase III trial reported the effects
of docetaxel, cisplatin and fluorouracil (TPF) induction
chemotherapy (IC) plus concurrent radiotherapy (CCRT)
was superior to CCRT in LA-NPC, the evidence level of
IC + CCRT was elevated from category 3 to category 2A
(Sun et al. 2016). Recently, another phase III trial confirms
that gemcitabine and cisplatin induction chemotherapy fol-
lowed by CCRT is a high-effective and low-toxicity regimen
for LA-NPC (Zhang et al. 2019). This would be very helpful
to further enhance the position of IC+ CCRT in treatment
selections of LA-NPC.

Docetaxel and cisplatin (TP) induction chemotherapy is
also considered as an effective regimen for NPC. Compared
with fluorouracil and cisplatin (PF) regimen, several stud-
ies indicate that the TP regimen is safer and more effec-
tive (Chen et al. 2014; He et al. 2019; Mi et al. 2017). A
randomized phase II study reports that neoadjuvant TP fol-
lowed by CCRT has a trend to improve survival outcomes
in LA-NPC when compared with CCRT (Hui et al. 2009).
Although it is still unclear which is the better regimen
between TP and TPF as induction chemotherapy for LA-
NPC, a meta-analysis implies that TP is not inferior to TPF
(He et al. 2019). In clinic, physicians may prefer to use TP
as induction chemotherapy because it has minor side effects
and shorter hospital stays than TPF. At present, with the
application of GP followed by CCRT for LA-NPC, the ques-
tion is whether TP as induction chemotherapy has similar
treatment effect with GP in LA-NPC.

In China, the highest incidence of NPC occurs in South-
ern China; whereas in Northwest China, the incidence is
lower. Our previous studies reported the NPC from North-
west China had higher rate of non-keratinizing differenti-
ated subtype (approximate 30%) than endemic NPC (<5%),
and this histological type was a worse prognostic factor for
patients survival (Zang et al. 2016, 2018). In view of the
potential distinctive pathogenesis and geographical varia-
tions for NPC from Northwest China, this study aims to
analyze the treatment effects of TP versus GP as induction
chemotherapy followed by concurrent chemoradiotherapy
in LA-NPC from this area.
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Materials and methods
Patients

We retrospectively reviewed patients with NPC at the
XiJing Hospital of Forth Military Medical University
between January 2006 and December 2015. Selection cri-
teria included: histologically confirmed newly diagnostic
nasopharyngeal squamous cell carcinoma; age 18-70 years;
stages III-IV without distant metastasis according to the
American Joint Committee for Cancer Staging (AJCC)
system; Eastern Cooperation Oncology Group (ECOG)
performance status <2; received with TP or GP as induc-
tion chemotherapy, followed by cisplatin concurrent with
radiotherapy; treated with intensity-modulated radiother-
apy (IMRT); patients’ primary residences limited to the
Northwest China, which is a typically non-endemic area
for NPC. The exclusion criteria included: non-squamous
cell carcinoma; AJCC staging T3NO-1; long-term resident
history in endemic area; received other regimen as initial
treatment except for IC followed by CCRT.

All patients had complete history, physical examina-
tion, blood work and imageological examinations of whole
body including chest images, abdominal sonography, and
whole-body bone scan. Patients were re-staged according
to the 8th edition of AJCC system. The precise staging of
all patients depended on the magnetic resonance imaging
(MRI) of head and neck. The protocol was approved by the
appropriate ethical review boards, and the study was con-
ducted in accordance with the principles of the Declaration
of Helsinki.

Radiation therapy and chemotherapy

All patients were immobilized in the supine position with
head, neck, and shoulder thermoplastic mask. A contrasting
CT image was obtained from the simulator for treatment
planning. All patients were scanned with serial 3-mm slices
from vertex to 5 cm below clavicles. The treatment planning
approaches were described by previous studies (Wang et al.
2012; Zhao et al. 2012). The definitions of target delineating
were as follows: gross tumor volume (GTV) included naso-
pharyngeal GTV (GTVnx) and lymph node GTV (GTVnd);
high-risk clinical tumor volume (CTVnx) included 5-mm
margin of GTVnx, encompassed the entire nasopharyngeal
mucosa. CTV1 included the area of high-risk tumor invasion
around nasopharyngeal and lymphatic levels of neck. CTV2
covered the low risk of lymphatic levels of neck. Planning
target volume (PTV) was created on the basis of CTVs with
3-mm margin. The prescribed radiation doses were defined
as follows: a total of 72.6 Gy in 33 fractions at 2.2 Gy per
fraction to the PTV of GTVnx, 66-72.6 Gy to metastatic
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lymph nodes, 64-66 Gy to PTV of CTVnx, 55-60 Gy to
PTV of CTV1, and 50 Gy to PTV of CTV2. All patients
were treated with 1 fraction daily for 5 days per week. The
doses received by each organ at risk (OAR) should be no
more than its tolerance (Lee et al. 2009).

In the induction chemotherapy course, all patients received
either TP regimen, which consisted of docetaxel (75 mg/
m?, day 1) plus cisplatin (75 mg/m?, day 1) or GP regimen,
which consisted of gemcitabine (1000 mg/m?, day 1 and day
8) plus cisplatin (75 mg/m?, day 1) every 3 weeks for 2-3
cycles. Radiotherapy began at 3 weeks after the last cycle
of induction chemotherapy. Single-drug cisplatin (100 mg/
m?) was administrated concurrent with radiotherapy every
three weeks. Each chemotherapy cycles interval was 21 days.

Follow-up and evaluation

The follow-up time was calculated from the end of treat-
ment to the last follow-up or death. Patients were regularly
evaluated every 3 months during the first two years, every
6 months in the third—fifth years, and then once every year
thereafter. Tumor response was assessed using the Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.0.
Treatment-related toxicities were classified according to the
National Cancer Institute Common Toxicity Criteria version
3.0. Primary tumor volume was contoured on the planning
system according to MRI by a radiation oncologist, and then
verified by another radiation oncologist.

Statistical analysis

The primary endpoint of this study was disease-free survival
(DFS). The secondary endpoints included overall survival
(OS), locoregional recurrence-free survival (LRRFS), dis-
tant metastasis-free survival (DMFS), treatment response,
variation of tumor volume and treatment-related toxicities.
DFS was measured from the end of treatment to the date
of disease progression or death from any causes; OS was
defined as the time from end of treatment to death; LRRFS,
was defined as the time from end of treatment to first local
or lymph node regional relapse; DMFS, was defined as the
time from end of treatment to first detection of distant metas-
tasis. The Kaplan—-Meier method was used to estimate the
endpoints, survival curves were compared using the log-
rank test. Differences in proportions between groups were
assessed using x? test. The variation of tumor volume were
compared by means of Student’s ¢ test. Numerical variable
was transformed to categorical variable using median as cut-
off if it was not Gaussian distribution, such as tumor volume.
Cox proportional hazard model was used to identify poten-
tially independent prognostic factors, and the proportional-
hazards assumption was tested with Schoenfeld residuals.
The hazard ratio (HR) and its 95% confidence interval (95%

CI) were used to indicate the prognostic value of risk fac-
tors. We further performed interaction analysis to explore
the variation of treatment effect in subgroups, including sex,
age, drinking, smoking, histological type, T stage, N stage,
clinical staging, primary GTV and primary GTVnd. A two-
sided p value of less than 0.05 was considered significant.

Results

Patient characteristics

Patient characteristics are presented in Table 1. The median
follow-up time was 60.5 months (range: 6-94 months). A

Table 1 Characteristic of patients in two groups

GP TP P value

Age (mean) 45.85+9.942 46.83+10.451 0.553
< 45 years 24 (44.4%) 59 (41.5%) 0.714
> 45 years 30 (55.6%) 83 (58.5%)

Sex
Male 39 (72.2%) 99 (69.7%) 0.732
Female 15 (27.8%) 43 (30.3%)

Smoking
Yes 24 (44.4%) 60 (42.3%) 0.782
No 30 (55.6%) 82 (57.7%)

Drinking
Yes 14 (25.9%) 42 (29.6%) 0.613
No 40 (74.1%) 100 (70.4%)

Histology
WHO I 15 (27.8%) 36 (25.4%) 0.729
WHO 111 39 (72.2%) 106 (74.6%)

T stage
T1 6 (11.1%) 7 (4.9%) 0.322
T2 20 (37%) 59 (41.5%)
T3 7 (13%) 27 (19%)
T4 21 (38.9%) 49 (34.5%)

N stage
NO 0(0) 1 (0.7%) 0.841
N1 4 (7.4%) 12 (8.5%)
N2 40 (74.1%) 96 (67.6%)
N3 10 (18.5%) 33 (23.2%)

Disease stage
1 25 (46.3%) 57 (40.1%) 0.774
v 29 (53.7%) 85 (59.9%)

IC cycles
2 Cycles 23 (42.6%) 68 (47.9%) 0.526
3 Cycles 31 (57.4%) 74 (52.1%)

CCT dose
< 200mg/m’ 21 (38.9%) 60 (42.3%) 0.669
> 200 mg/m> 33 (61.1%) 82 (57.7%)

IC induction chemotherapy, CCT concomitant chemotherapy
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total of 98 of the 155 (63.2%) alive patients were followed for
more than 5 years, including 61 (62.2%) in the TP group and
37 (37.8%) in the GP group. The median age of all patients
was 47 years (range: 18—69 years). Of all patients included
in this study, 58 (29.6%) were female and 138 (70.4%) were
male; 82 (41.8%) had history of smoking and 54 (27.6%)
had history of drinking; 51 (26%) had WHO histological
type II and 145 (74%) had WHO histological type I1I; 82
(41.8%) had clinical stage IIT and 114 (58.2%) had clini-
cal stage IV; 54 (27.6%) received GP plus CCRT and 142
(72.4%) received TP plus CCRT. 76 (39.6%) patients data
were extracted from our previously terminated clinical trial
which randomly assigned patients to receive GP plus CCRT
and TP plus CCRT (NCT 01596868). The data of 16 patients
received GP plus CCRT were from a recently published trial
that randomly assigned patients to receive GP plus CCRT and
CCRT (Zhang et al. 2019). Statistical analyses failed to detect
any bias of baseline demographic and clinical characteristics
between two treatment groups (Table 1).

Treatment responses during induction
chemotherapy course

Overall, a total of 104 of 196 patients (53%) had treatment
responses in the induction chemotherapy course. The propor-
tion of treatment response was higher in GP group (68.6%)
than TP group (47.1%). Patients who received TP had
more stable disease after induction chemotherapy (49.3%)
(Table 2). Patients who received GP induction chemother-
apy experienced higher proportion of more than 30% of

Table 2 Treatment response of induction chemotherapy between two
groups

Evaluation points GP TP P value
RECSIT criteria
CR 9 (16.7%) 8 (5.6%) <0.001
PR 28 (51.9%) 59 (41.5%)
SD 16 (29.6%) 70 (49.3%)
PD 1(1.9%) 503.5%)

Proportion of decreasing primary tumor volume after induction
chemotherapy

<30% 42 (77.8%) 131 (92.3%) 0.005
> 30% 12 (22.2%) 11 (7.7%)
<50% 51 (94.4%) 137 (96.5%) 0.52
> 50% 3(5.6%) 5(3.5%)

Proportion of decreasing lymph nodes volume after induction
chemotherapy
<30% 11 (20.4%) 46 (32.4%) 0.098
> 30% 43 (79.6%) 96 (67.6%)
<50% 23 (42.6%) 67 (47.2%) 0.564
> 50% 31 (57.4%) 75 (52.8%)

CR complete response, PR partial response, SD stable disease, PD
progressive disease
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decreasing primary tumor volume than those who received
TP induction chemotherapy (22.2% vs.7.7%, p=0.005).
However, no significant differences were detected in propor-
tion of more than 50% of decreasing primary tumor volume
between two chemotherapy regimens. Moreover, we failed
to detect significant differences in proportion of decreasing
lymph node volume between two groups (Table 2).

Survival outcomes

During follow-up period, there were total of 53 events of
locoregional recurrence, distant metastasis or deaths (27%),
including events in 9 of 54 patients (16.7%) in GP plus
CCRT group and in 44 of 142 (31%) in the TP plus CCRT
group. The 3-year and 5-year DFS were 86.8% and 84.8% in
GP plus CCRT group compared with 71.7% and 68% in TP
plus CCRT group (HR, 0.47; 95%CI 0.26-0.85; p=0.036).
Patients receiving GP plus CCRT had a trend in improv-
ing 3-year and 5-year OS compared to those receiving TP
plus CCRT, but without statistically significant differences
(90.6% and 86.7% vs. 83.7% and 74.8%; HR, 0.52; 95%CI
0.26-1.03; p=0.13). Patients in GP plus CCRT group had
significantly better local regional control than those in TP
plus CCRT group (3-year and 5-year LRFS, 96.2% and
96.2% vs. 90.5% and 82.8%; HR, 0.23; 95% CI 0.09-0.58;
p=0.03). For DMFS, GP followed by CCRT had a trend
to decrease the incidence of distant metastasis, but no sta-
tistically significant differences was detected between two
groups. The 3-year and 5-year DMFS were 88.7% and 86.7%
in GP group versus 77.8% and 77.8% in TP group (HR, 0.55;
95%CI1 0.27-1.11; p=0.12), respectively (Fig. 1).

In subgroup analysis of DFS, GP followed by CCRT con-
tributed better DFS than TP followed by CCRT in patients
with specific factors, included male (HR, 0.43; 95%CI
0.19-0.98), histological WHO type III (HR, 0.37; 95%CI
0.24-0.96), T3-4 (HR, 0.27; 95%CI 0.1-0.77), non-smoking
history (HR, 0.3; 95%CI 0.26-0.99), AJCC stage IV (HR,
0.38; 95%C1 0.18-0.8) and primary GTVnx > 36.5 cc (HR,
0.15; 95%CI 0.05-0.5). Although no statistically significant
differences were detected by subgroups analysis, GP fol-
lowed by CCRT had a trend to improve DFS in patients
with other factors, such as age <45 (HR, 0.32; 95%CI
0.09-1.07), N2-3 (HR, 0.5; 95%CI 0.24-1.02) and primary
GTVnd > 37 cc (HR, 0.36; 95%CI 0.13-1.03) (Fig. 2). In
general, the results of subgroup analysis for OS were simi-
lar with the results for DFS. GP plus CCRT had a trend to
improve OS when compared with TP plus CCRT, except for
female, T1-2, AJCC stage III and primary GTV <£36.5 cc
(Figure S1). Details regarding subgroup analyses of LRFS
and DMFS are provided in figure S2-3 in the supplementary
appendix.
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Fig.1 Survival outcomes between two induction chemotherapy groups

Adverse effects

During the whole treatment course, 103 of 196 patients
(52.5%) experienced grade 3 or 4 adverse effects. The
most common events were nausea (in 59 of 196 patients,
30.1%) and vomiting (in 58 of 196 patients, 29.6%). The
incidence of grade 3 or 4 hematologic toxicities was leuko-
penia (22.4%) and neutropenia (20.9%) in all patients. The
incidence of grade 3 or 4 anemia and thrombocytopenia was
less than 5% in two groups. Patients in GP group had slightly
lower grade 3 or 4 mucositis than those in TP group (20.4%
vs. 31%), without significantly statistical differences. Only a
few patients had grade 3 or 4 hepatotoxic events (in 4 of 196
patients, 2%) and nephrotoxic events (in 5 of 196 patients,
2.5%) in this study (Table 3).

Multivariate analysis
Multivariate analysis was performed to explore the inde-

pendent prognostic factors. The covariates included sex
(male vs. female), age (<45 vs. >45), smoking history (yes

vs. no), drinking history (yes vs. no), histological WHO
types (WHO type II vs. WHO type III), T stage (T1-2 vs.
T3-4), N stage (NO-1 vs. N2-3), treatment (GP vs. TP), IC
cycles (2 cycles vs. 3 cycles), dose of concomitant chemo-
therapy (<200 mg/m? vs.>200 mg/m?). Chemotherapy
regimen (GP vs. TP) was an independent prognostic fac-
tor of DFS (HR, 0.448; 95%CI 0.218-0.912; p=0.029). T
stage (T1-2 vs. T3—4) was independent prognostic factors
for DFS (HR, 2.016; 95%CI 1.149-3.694; p=0.015), OS
(HR, 2.159; 95%CI 1.112-4.159; p=0.023) and LRFS (HR,
2.973; 95%CI 1.053-8.395; p=0.04). Multivariate analysis
failed to detect any significant differences of prognostic fac-
tors for DMFS (Table 4).

Discussion

Induction chemotherapy plus concurrent chemoradiotherapy
is a promising treatment selection for LA-NPC according to
two recently published data. Although TPF induction chem-
otherapy plus CCRT can significantly increase DFS, OS and

@ Springer
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Subgroup GP TP HR(95%CI) HR for DFS (95%Cl)
No. of events/no. of patients(%)
Gender
Female 2/14(14.3) 9/41(21.9) 0.52(0.11-2.44)
male 7/40(17.5) 36/101(35.6)  0.43(0.19-0.98) —e—
Age
Age<45 3/24(12.5) 20/59(33.9) 0.32(0.09-1.07) e
Age>45 6/30(20) 25/83(30.1) 0.58(0.24-1.43) T
Histological type
WHO type I 4/15(26.7) 16/36(44.4) 0.61(0.2-1.88) ®
WHO type Il 5/39(12.8) 32/106(30.2) 0.37(0.15-0.96) —e—
T stage
T1-2 5/26(19.2) 13/66(19.7) 0.93(0.33-2.61) ®
T3-4 4/28(14.3) 32/76(42.1) 0.27(0.1-0.77) —e—
N stage
NO-1 0/4(0) 4/13(30.8) -
N2-3 9/50 (18)  41/129 (31.8) 0.5(0.24-1.02) ——
Smoking
Yes 6/22(27.3) 22/60(36.7) 0.64(0.26-1.57) g
No 3/32(9.4) 23/82(28) 0.3(0.26-0.99) ——
Drinking
Yes 3/12(25) 19/42(45.2) 0.41(0.12-1.4) A
No 6/42(14.3) 26/100(26) 0.5(0.21-1.21) ——
Clinical stage
m 5/25(20) 12/57(21.1) 0.89(0.31-2.52) g
v 4/29(13.8) 33/85(38.8) 0.38(0.18-0.8) —e—
GTVTV
GTV<{36.5cc 6/22(27.3) 15/76(19.7)  1.47 (0.57-3.78) ®
GTV>36.5cc 3/32(9.4) 30/60(50) 0.15 (0.05-0.5) e
GTVnd TV
GTVnd<<37cc 5/28(17.9) 20/71(28.2) 0.6 (0.22-1.59) ®
GTVnd>37cc 4/26(15.4) 25/71(35.2)  0.36 (0.13-1.03) e
CCRT dose
<200mg/m* 6/30(20) 31/91(34) 0.507(0.212-1.22) 1
>200mg/m’ 3/24(12.5) 14/51(27.4)  0.416(0.119-1.452) o
L} T T 1
0 1 2 3 4
<< >

GP better TP better

Fig.2 Subgroup analysis of DFS between two induction chemotherapy groups

Table3 Adverse effe.cts ‘ Events GP TP P value

between two groups in entire

treatment course GradeOorlor2 Grade3or4 GradeOorlor2  Grade3or4

Number of patients with events

Leukopenia 42 (77.8%) 12 (27.2%) 111 (78.2%) 31 (21.8%) 0.953
Neutropenia 39 (72.2%) 15 (27.8%) 116 (81.6%) 26 (18.3%) 0.145
Anemia 53 (98.1%) 1(1.9%) 136 (95.8%) 6 (4.2%) 0.424
Thrombocytopenia 52 (96.3%) 2 (3.7%) 138 (97.2%) 4 (2.8%) 0.747
Nausea 36 (66.7%) 18 (33.3%) 101 (71.1%) 41 (28.9%) 0.543
Vomiting 33 (61.1%) 21 (38.9%) 96 (67.6%) 46 (32.4%) 0.392
Mucositis 43 (79.6%) 11 (20.4%) 98 (67.6%) 44 (31%) 0.139
Hepatotoxic event 52 (96.3%) 2 (3.7%) 140 (98.6%) 2 (1.4%) 0.31
Nephrotoxic event 52 (96.3%) 2 (3.7%) 139 (97.9%) 3(2.1%) 0.528

DMEFS than CCRT alone for LA-NPC patients, but patients  phase III study found GP plus CCRT had better treatment
in TPF group experienced higher grade 4 hematological tox-  outcomes than CCRT alone for LA-NPC, with acceptable
icities (15% vs. 1%)(Sun et al. 2016). Another randomized grade 3 or 4 of toxicities (Zhang et al. 2019). A retrospective

@ Springer
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Table4 Summary of Endpoints HR(95%CI) P value
independently prognostic
factors Disease-free survival
Sex (male vs. female) 1.327 (0.635-2.774) 0.451
Age (<45 vs. > 45 years) 1.003 (0.581-1.732) 0.992
Smoking (yes vs. no) 1.076 (0.52-2.226) 0.844
Drinking(yes vs. no) 1.53 (0.742-3.155) 0.25
Histological type (II vs. III) 1.233 (0.675-2.252) 0.496
Chemotherapy regimen (GP vs. TP) 0.448 (0.218-0.921) 0.029
T stage (T1-2 vs. T3-4) 2.061 (1.149-3.694) 0.015
N stage (NO-1 vs. N2-3) 1.724 (0.592-5.023) 0.318
CCT dose(< 200 mg/m? vs. > 200 mg/m?) 0.858 (0.494-1.49) 0.587
IC cycle (2 cycles vs. 3 cycles) 1.076 (0.624—1.855) 0.792
Overall survival
Sex (male vs. female) 1.497 (0.643-3.489) 0.349
Age (<45 vs. > 45 years) 1.132 (0.602-2.128) 0.701
Smoking (yes vs. no) 1.106 (0.486-2.517) 0.81
Drinking(yes vs. no) 0.982 (0.426-2.263) 0.967
Histological type (II vs. III) 1.857 (0.968-3.563) 0.063
Chemotherapy regimen (GP vs. TP) 0.453 (0.198-1.035) 0.06
T stage (T1-2 vs. T3-4) 2.159 (1.112-4.195) 0.023
N stage (NO-1 vs. N2-3) 6.364 (0.845-47.914) 0.072
CCT dose(< 200 mg/m? vs. > 200 mg/m?) 0.552 (0.292-1.045) 0.068
IC cycle (2 cycles vs. 3 cycles) 1.397 (0.736-2.651) 0.307
Locoregional-free survival
Sex (male vs. female) 1.389 (0.443-4.355) 0.573
Age (< 45 vs. > 45 years) 0.644 (0.261-1.586) 0.338
Smoking (yes vs. no) 0.831 (0.255-2.705) 0.758
Drinking(yes vs. no) 0.878 (0.245-3.147) 0.841
Histological type (II vs. III) 0.75 (0.242-2.325) 0.618
Chemotherapy regimen (GP vs. TP) 0.241 (0.055-1.053) 0.059
T stage (T1-2 vs. T3-4) 2.973 (1.053-8.395) 0.04
N stage (NO-1 vs. N2-3) 1.387 (0.29-6.642) 0.682
CCT dose(< 200 mg/m? vs. > 200 mg/m?) 0.895 (0.36-2.227) 0.812
IC cycle (2 cycles vs. 3 cycles) 0.792 (0.319-1.964) 0.614
Distant metastasis-free survival
Sex (male vs. female) 1.289 (0.525-3.214) 0.572
Age (<45 vs. > 45 years) 1.106 (0.571-2.142) 0.765
Smoking (yes vs. no) 1.127 (0.47-2.702) 0.789
Drinking(yes vs. no) 1.869 (0.789-4.426) 0.155
Histological type (II vs. III) 1.342 (0.665-2.709) 0.411
Chemotherapy regimen (GP vs. TP) 0.55 (0.24-1.26) 0.158
T stage (T1-2 vs. T3-4) 1.932 (0.972-3.84) 0.06
N stage (NO-1 vs. N2-3) 2.33 (0.534-10.161) 0.26
CCT dose(< 200 mg/m? vs. > 200 mg/m?) 0.903 (0.466-1.749) 0.762
IC cycle (2 cycles vs. 3 cycles) 1.283 (0.663-2.482) 0.459

CCT concurrent chemotherapy, /C induction chemotherapy

study demonstrated that the treatment efficacy of GP plus ~ LA-NPC patients. Actually, before application of GP as
CCRT is equivalent to TPF plus CCRT in LA-NPC, but with  induction chemotherapy in LA-NPC, physicians may prefer
less grade 3—4 acute toxicities (Zhu et al. 2019). Therefore, =~ TP plus CCRT as initial treatment regimen rather than TPF
from the current data, GP plus CCRT is a better choice for  plus CCRT because of concerns about the high rate of grade
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4 toxicities. And a phase II study reported TP plus CCRT
had a trend to improve survival outcomes than CCRT alone
in LA-NPC (Hui et al. 2009). There are two retrospective
studies which failed to detect significant differences of treat-
ment efficacy between TP and GP induction chemotherapy
followed by CCRT in LA-NPC patients (Liu et al. 2018;
Zheng et al. 2018). These published data above mentioned
are from endemic area of China is an important point to be
noticed. Little is known about the best regime for induc-
tion chemotherapy in non-endemic region of China. This
study firstly showed that GP plus CCRT could significantly
improve DFS and LRFS, and had a trend to improve OS and
DMES of patients from non-endemic area of China when
compared with TP plus CCRT.

There are lack of head-to-head prospective studies to
compare TPF with TP induction chemotherapy in NPC.
Peng et al. conducted a retrospective study to analyze the
efficacy of TPF and TP in patients with LA-NPC, and
revealed TPF had relatively better survival benefit than
TP in LA-NPC patients who received concurrent cisplatin
dose < 200 mg/m?, but no significant differences in patients
who received cisplatin dose >200 mg/m? (Peng et al. 2018).
A meta-analysis reported that TPF as induction chemother-
apy did not contribute significant survival benefit in LA-
NPC patients when compared with TP (He et al. 2019).
A study with small sample from India reported that TPF
induction chemotherapy was promising regimen to improve
treatment response rate, 2-year failure-free survival and OS
than TP in LA-NPC patients, but no statistically significant
differences were achieved (Lokesh et al. 2018). According to
these data, we speculated that the treatment efficacy of TPF
was superior to TP. Meanwhile, according to the recently
phase III studies, TPF and GP have almost similar treat-
ment efficacy to improve survival of LA-NPC patients (Sun
et al. 2016; Zhang et al. 2019). Therefore, it is not difficult
to understand why we detected GP induction chemotherapy
had better treatment efficacy than TP in LA-NPC patients
from non-endemic area of China.

In this study, we firstly detected that GP plus CCRT could
further increase LRFS of LA-NPC. This may be explained
by the excellent tumor regression induced by GP induction
chemotherapy (76.7% treatment response rate). Accord-
ing to our data, the local control of primary tumor mainly
contributed to the LRFS because patients in GP group
had much higher 3-year and 5-year local control rate than
those in TP group (98.1% and 98.1% vs. 94.1% and 87.6%,
p=0.034) (data were not shown). In the era of IMRT, the
total locoregional control rate of NPC has been elevated to
90%, but the local recurrence rate of LA-NPC still remains
approximaly 10-20% (Sun et al. 2014; Zhang et al. 2015;
Zhao et al. 2019). Re-irradiation still represents the main-
stay of treatment for recurrence NPC. However, the salvage
rate is less than 40% due to sever late complications and
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treatment-related deaths, especially with re-irradiation dose
up to 60 Gy (Han et al. 2012; Hua et al. 2012). Therefore,
decreasing recurrence rate as much as possible in initial
radiotherapy course is an important way to further improve
survival outcomes of LA-NPC. Our study implies that GP
induction chemotherapy followed by CCRT has potential
efficacy to increase the LRFS for LA-NPC, but this point
still needs to be confirmed by randomized control studies.

In this study, the survival outcomes of patients who
received TP plus CCRT were slightly lower than published
data from endemic area that investigated induction chemo-
therapy plus CCRT in LA-NPC (Sun et al. 2016; Zhang et al.
2019). We speculated there were two reasons for this situa-
tion. First, the survival outcomes of this study were consist-
ent with those reported by studies from non-endemic area,
which investigate the role of taxane-based induction chemo-
therapy followed by CCRT in LA-NPC (Ghosh-Laskar et al.
2019; Ou et al. 2016). Maybe there are potential distinctive
genetic traits to impact the sensitivity of taxane-contained
chemotherapy regimen in non-endemic region. Second, a
selection bias, which potentially impacted the true treatment
effects of TP, could not be avoided in retrospective study.
On the other hand, survival outcomes of GP plus CCRT in
this study were consistent with data of endemic study sug-
gested GP plus CCRT was an effective treatment regimen
for LA-NPC patients from both endemic and nonendemic
area of China.

Several of our previous studies found that the rate of his-
tological WHO type II in northwest of China (approximate
30%) was much higher than endemic area of China (<5%)
(Chen et al. 2008; Cheung et al. 2012; Zang et al. 2016,
2018). Many studies demonstrated that WHO type Il was a
worse prognostic factor for NPC (Cheung et al. 2012; Ghosh-
Laskar et al. 2019; Zang et al. 2016; Zhao et al. 2012). In
subgroup analysis, GP plus CCRT had no significant benefit
to improve survival outcomes than TP plus CCRT in patients
with WHO type II. This suggested that there was still lack of
effective therapeutic methods to improve survival of patients
with WHO type II. Compared with CCRT, we ever reported
that IC 4+ CCRT could improve DMFS and OS in LA-NPC
patients with WHO type II (Zang et al. 2018). This implied
that more intensity treatment model should be explored in
these patients.

During the entire treatment course, we did not detect
any differences in adverse effects between two regimens.
Patients in GP group experienced slightly higher grade 3
or 4 neutropenia (27.8%). This result was consistent with
published data (Zhang et al. 2019). In this study, patients
in TP group had higher grade 3 or 4 mucositis than those
in GP group (31% vs. 20.4%), but the proportion was much
lower than TPF (40%) (Sun et al. 2016). In general, the two
regimens had same side effects for LA-NPC patients from
non-endemic area of China.
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Conclusion

GP induction chemotherapy followed by CCRT is better than
TP followed by CCRT in DFS and LRFS for locoregionally
advanced NPC from northwest of China. Prospective studies
should be conducted to confirm these results.
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