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Purpose: To compare the short-term treatment response and survival of the three induction chemotherapy (IC) regimens, including 
gemcitabine and cisplatin (GP), docetaxel and cisplatin (TP), and docetaxel, cisplatin, and fluoropyrimidines (TPF) in locally advanced 
nasopharyngeal carcinoma (LANPC).
Methods: We included stage III–IVA NPC patients who received ≥3 cycles of IC in this study. The chi-square test, multivariate 
logistic regression analysis, and Kaplan–Meier method were used for statistical analysis.
Results: A total of 227 patients were included. The overall response rate (ORR) of the primary nasopharyngeal tumors after IC with 
GP, TP, and TPF was 91.9%, 83.8%, and 91.7%, respectively (P=0.729), and the ORR of the cervical lymph nodes was 94.6%, 72.3%, 
and 85.0%, respectively (P<0.001). For the primary nasopharyngeal tumor, there was no significant difference in the ORR among the 
three IC regimens. For cervical lymph nodes, patients treated with GP had significantly higher ORR compared to those treated with the 
TP regimen (P=0.014), and comparable ORR was found between TPF and GP regimens (P=0.161). Similar progression-free survival 
(PFS) (P=0.501) and overall survival (OS) (P=0.504) were found among three IC regimens. There were comparable PFS (P=0.123) 
and OS (P=0.478) among those with complete response (CR), partial response (PR), and stable disease (SD)/progressive disease (PD) 
in the primary nasopharyngeal tumors. However, patients who had CR in the primary nasopharyngeal tumor (P=0.014) and the cervical 
lymph nodes (P=0.022) had better PFS compared to those who had PR or SD/PD.
Conclusion: GP and TPF regimens are equivalent to the TP regimen in the response to primary nasopharyngeal tumors after IC, but 
with better ORR in the cervical lymph nodes than the TP regimen. The response to IC may be a powerful indicator for predicting 
prognosis and developing individualized follow-up and treatment strategies for LANPC patients.
Keywords: nasopharyngeal carcinoma, induction chemotherapy, short-term response, lymph node, survival

Introduction
Nasopharyngeal carcinoma (NPC) is a unique head and neck cancer with a distinct geographic distribution, which is endemic in 
Southern China and Southeast Asia.1 The morbidity and mortality rate of NPC in China accounts for 46.8% and 43.5% of the 
world, respectively.2 Due to the insidiousness of symptoms, approximately 70% of NPC patients have locally advanced disease at 
diagnosis.3,4 The results of the Intergroup trial 0099 demonstrated that the addition of chemotherapy to radiotherapy significantly 
improved the survival outcomes of locally advanced NPC (stage III–IVA disease) (LANPC).5 Several prospective studies have 
also confirmed the clinical value of chemotherapy in NPC.6–9 Induction chemotherapy (IC) followed by concurrent chemor-
adiotherapy (CCRT) is the preferred treatment strategy in the current National Comprehensive Cancer Network (NCCN) 
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guidelines for stage II–IVA NPC.10 A similar recommendation was found in the recent Chinese Society of Clinical Oncology 
(CSCO) NPC guidelines regarding stage III–IVA (except for T3N0) patients.11

Gemcitabine and cisplatin (GP) or docetaxel, cisplatin, and 5-fluorouracil (TPF) regimens are the preferred IC 
regimens for NPC in the current NCCN guidelines [10]. In addition to GP and TPF regimens, the docetaxel and cisplatin 
(TP) regimen has also been recommended as an IC regimen in the CSCO guidelines.11 However, the optimal IC regimen 
for LANPC remains unclear due to differences in overall response rate (ORR) among the different IC regimens.12–15 

Since the response to IC was associated with long-term survival of NPC,16–21 it is of great value to explore the efficacy of 
different IC regimens in this population. In light of this, this study aimed to compare the short-term treatment response 
and survival outcomes of the three IC regimens, including GP, TP as well as TPF in patients with LANPC.

Methods and Materials
Patients
We retrospectively included patients who were diagnosed with NPC between April 2013 and July 2021 in the NPC 
database of our institution. Patients who met the following criteria were included: 1) histologically diagnosed with 
NPC; 2) stage III–IVA disease with positive lymph nodes in the neck; 3) receiving ≥3 cycles of IC with GP, TPF (F 
including 5-fluorouracil [5-FU], and tegafur, gimeracil and oteracil potassium capsules), or TP regimens; 4) available 
contrast-enhanced magnetic resonance images (MRI) of the nasopharynx and whole neck before and after IC. Patients 
with the following criteria were excluded: 1) underwent resection of the primary nasopharyngeal tumor and/or the 
metastatic cervical lymph nodes; 2) had other malignancy before NPC diagnosis or was simultaneously diagnosed with 
NPC and other second primary cancers. All patients were staged according to the 8th edition of the UICC/AJCC staging 
system.22 This study complied with the Declaration of Helsinki and was approved by the Institutional Review Board of 
the First Affiliated Hospital of Xiamen University. Informed consent was obtained from all the patients before treatment.

Treatment
All the eligible patients were administered ≥3 cycles of cisplatin-based IC every 3 weeks. The IC regimens included the TPF 
(docetaxel 75 mg/m2 on day 1, cisplatin 25 mg/m2 on days 1–3, and 5-FU 600–750 mg/m2 per day as a continuous 120 hours 
infusion or tegafur, gimeracil and oteracil potassium capsules 60 mg bid on day 1-14), TP (docetaxel 75 mg/m2 on day 1, 
cisplatin 25 mg/m2 on days 1–3), or GP regimens (gemcitabine 1000 mg/m2 on days 1 and 8, cisplatin 25 mg/m2 on days 1–3). 
The selection of IC regimens was mainly based on individual patient characteristics, previous clinical trial results, treatment 
guidelines from NCCN and CSCO, and willing of patients. Radiotherapy was administered to the nasopharynx and neck using 
intensity-modulated radiation therapy (IMRT) or image-guided radiation therapy (IGRT) after 3 weeks of the last cycle of IC. 
CCRT was delivered during radiotherapy and consisted of cisplatin (80–100 mg/m2 every 3 weeks), nedaplatin (30–40 mg/m2 

every 3 weeks), or lobaplatin (30 mg/m2 every 3 weeks). The administration of concurrent chemotherapy was based on the 
physical tolerance of patients. Acute toxicities during IC were graded according to the Common Terminology Criteria for 
Adverse Events version 4.0.

Evaluation of Treatment Response
The assessment of tumor response was performed after the completion of IC, which was based on the MRI and nasophar-
yngeal fiberscope findings according to the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1. The overall 
response rate (ORR) was defined as the proportion of patients with a partial response (PR) or complete response (CR) in the 
primary nasopharyngeal tumors or cervical lymph nodes.

Clinical Endpoints
The primary survival endpoints of this study were progression-free survival (PFS) and overall survival (OS). PFS was 
defined as the time from the initial diagnosis of NPC to the first detection of locoregional recurrence and/or distant 
metastasis. OS was calculated from the date of NPC diagnosis to the date of death from all causes.
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Statistical Analysis
The chi-square test or Fisher’s exact test was used to compare patients’ characteristics among the three IC regimens. Binary 
logistic regression analysis was used to determine the predictive factors associated with the treatment response of IC. The 
PFS and OS were calculated using the Kaplan–Meier method, and differences were compared by Log rank tests. All 
statistical analyses were conducted with the IBM SPSS 26.0 software package (IBM Corp., Armonk, NY). P values <0.05 
were considered statistically significant.

Results
Patient Characteristics
A total of 227 patients were included in this study. Of these patients, 96 (42.3%) and 131 (57.7%) were stage IVA and 
IVB diseases, respectively. The baseline patient characteristics have listed in Table 1. There were 37 (16.3%), 130 
(57.3%), and 60 (26.4%) patients receiving GP, TP, and TPF regimens, respectively. In the TPF group, 29 patients 
(48.3%) received 5-FU and 31 patients (51.7%) received tegafur, gimeracil, and oteracil potassium capsule. Female 
patients (P=0.002) were more likely to receive a GP regimen (P=0.002). Similar distributions were found regarding age, 
histology, tumor (T) stage, nodal (N) stage, and clinical stage among the three IC regimens.

A total of 212 (93.4%) patients received CCRT. Among these patients, 192 (90.6%), 11 (5.2%), and 9 (4.2%) received 
cisplatin-, lobaplatin-, and nedaplatin-based CCRT. There were 34 (16.0%) and 178 (84.0%) patients who received one 
and two cycles of concurrent chemotherapy during radiotherapy, respectively.

Table 1 Baseline Characteristics of Patients

Variables n GP (%) TP (%) TPF (%) P

Age

<50 years 125 21 (56.8) 67 (51.5) 37 (61.7) 0.356

≥50 years 102 16 (43.2) 63 (48.5) 23 (38.3)
Gender

Male 168 19 (51.4) 99 (76.2) 50 (83.3) 0.002

Female 59 18 (48.6) 31 (23.8) 10 (16.7)
Histology

WHO II 21 7 (18.9) 10 (7.7) 4 (6.7) 0.208

WHO III 204 30 (81.1) 118 (90.8) 56 (93.3)
WHO II+WHO III 2 0 (0) 2 (1.5) 0 (0)

T stage

T1 24 5 (13.5) 15 (11.5) 4 (6.7) 0.411
T2 39 5 (13.5) 26 (20.0) 8 (13.3)

T3 108 19 (51.4) 62 (47.7) 27 (45.0)

T4 56 8 (21.6) 27 (20.8) 21 (35.0)
N stage

N1 48 9 (24.3) 24 (18.5) 15 (25.0) 0.345

N2 92 10 (27.0) 57 (43.8) 25 (41.7)
N3 87 18 (48.6) 49 (37.7) 20 (33.3)

Disease stage

III 96 15 (40.5) 58 (44.6) 23 (38.3) 0.710
IVA 131 22 (59.5) 72 (55.4) 37 (61.7)

Pretreatment EBV DNA level (n=193)

Detective 172 36 (97.3) 102 (85.7) 34 (91.9) 0.122
Undetected 21 1 (2.7) 17 (14.3) 3 (8.1)

Abbreviations: IC, induction chemotherapy; GP, gemcitabine and cisplatin; TP, docetaxel and cisplatin; TPF, docetaxel, cisplatin, and 
5-FU or tegafur, gimeracil and oteracil potassium capsules; WHO, World Health Organization; T, tumor; N, nodal; M, metastasis; EBV, 
Epstein-Barr virus.
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Treatment Response After Induction Chemotherapy
The details of treatment responses after IC in the primary nasopharyngeal tumor and cervical lymph nodes have listed in 
Table 2 and Figures 1–2.

In those receiving GP regimens, 6 patients (16.2%) had CR, 28 (75.7%) had PR, 3 (8.1%) had stable disease (SD), 
and no patient had progressive disease (PD) in the primary nasopharyngeal tumor. Regarding the TP regimen, 24 
(18.5%), 85 (65.4%), 20 (15.4%), and 1 (0.8%) patients had CR, PR, SD, and PD, respectively. In the TPF regimen 
group, 13 (21.7%), 42 (70.0%), 5 (8.3%), and 0 patients had CR, PR, SD, and PD, respectively. However, there were no 
statistically significant differences in ORRs of the primary nasopharyngeal tumors among the three IC regimens 
(P=0.229) (Table 2) (Figure 1).

In those receiving the GP regimen (n=37), CR, PR, and SD rates were 32.4% (n=12), 62.2% (n=23), and 5.4% (n=2) 
for the cervical lymph nodes after IC. No patients had PD in the cervical lymph nodes in the GP group. Regarding TP 
regimen (n=130), CR, PR, SD, and PD rates were 11.5% (n=15), 60.8% (n=79), 26.9% (n=35), and 0.8% (n=1) in the 
cervical lymph nodes after IC, respectively. In the TPF group (n=60), CR, PR, and SD rates were 18.3% (n=11), 66.7% 
(n=40), and 15.0% (n=9) in the cervical lymph nodes after IC, respectively. Moreover, no patients had PD in the cervical 
lymph nodes in the TPF group. The ORR of the GP group was significantly higher than that of the TP and TPF groups 
(94.6% vs 72.3% vs 85.0%, P<0.001) (Table 2) (Figure 2).

Predictive Factors for Overall Response Rate After Induction Chemotherapy
The binary logistic regression analysis was performed to determine the predictive factors for ORR after IC. Age, gender, 
histology, T stage, N stage, IC regimen, and pretreatment EBV DNA level were considered as potential predictive factors 
and then included in the binary logistic regression analysis for determining the predictive factors associated with the 
ORR of the primary nasopharyngeal tumor and cervical lymph node after IC.

For the primary nasopharyngeal tumor, the results showed that the IC regimen was not a predictive factor of ORR (TP 
vs GP, odds ratio [OR] 0.505, P=0.322; TPF vs GP, OR 0.996, P=0.996) (Table 3). However, those with detective EBV- 
DNA had a significantly higher ORR rate in the primary nasopharyngeal tumor compared to those with undetected EBV- 
DNA (OR 3.225, P=0.030). For cervical lymph nodes, the results demonstrated that the IC regimen was an independent 
predictive factor for ORR. Patients treated with GP had significantly higher ORR compared to those treated with the TP 
regimen (TP vs GP, OR 0.155, P=0.014). However, comparable ORR was found between those treated with TPF and GP 
regimens (TPF vs GP, OR 0.318, P=0.161) (Table 4).

Table 2 Treatment Responses After Induction Chemotherapy by Different Induction Chemotherapy 
Regimens

Evaluation Points GP (%) TP (%) TPF (%) P

Treatment response of the primary nasopharyngeal tumors
CR 6 (16.2) 24 (18.5) 13 (21.7) 0.729

PR 28 (75.7) 85 (65.4) 42 (70.0)

SD 3 (8.1) 20 (15.4) 5 (8.3)
PD 0 (0) 1 (0.8) 0 (0)

ORR 34 (91.9) 109 (83.8) 55 (91.7) 0.229

Treatment response of the cervical lymph nodes
CR 12 (32.4) 15 (11.5) 11 (18.3) <0.001

PR 23 (62.2) 79 (60.8) 40 (66.7)

SD 2 (5.4) 35 (26.9) 9 (15.0)
PD 0 (0) 1(0.8) 0 (0)

ORR 35 (94.6) 94 (72.3) 51 (85.0) <0.001

Abbreviations: GP, gemcitabine and cisplatin; TP, docetaxel and cisplatin; TPF, docetaxel, cisplatin, and 5-FU or tegafur, gimera-
cil and oteracil potassium capsules; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, 
overall response rate.

https://doi.org/10.2147/DDDT.S399937                                                                                                                                                                                                                               

DovePress                                                                                                                                     

Drug Design, Development and Therapy 2023:17 554

Lian et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Survival Outcomes According to Different Induction Chemotherapy Regimens
In this study, the TPF regimen was performed between April 2013 and September 2021, the TP regimen was applied 
between June 2014 and March 2021, and the GP regimen was applied between April 2020 and July 2021. The median 
follow-up time was 31.2 months (range, 6.9–110.3 months) in the entire cohort, and was 26.1 (range, 6.9–110.3 months), 
36.8 (range, 9.0–96.8 months), and 19.3 (range, 11.0–26.1 months) in those receiving TPF, TP, and GP regimens, 
respectively. During the follow-up, 20 (8.8%) patients suffered from locoregional recurrence, and 34 (15.0%) patients 
developed distant metastasis, of which 6 patients had both locoregional recurrence and distant metastasis. A total of 25 
patients died during the follow-up and 23 (92.0%) of them died from NPC. The 3-year PFS and OS were 75.8% and 
88.2%, respectively. There were no statistically significant differences in the PFS (P=0.501) and OS rates (P=0.504) 
among the three IC regimens (Figures 3A and B).

Figure 2 Treatment responses of the cervical lymph nodes after induction chemotherapy with different induction chemotherapy regimens.

Figure 1 Treatment responses of the primary nasopharyngeal tumors after induction chemotherapy with different induction chemotherapy regimens.
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Table 3 Multivariate Logistic Regression Analysis of Predictive Factors 
for an Overall Response Rate of the Primary Nasopharyngeal Tumors

Variables OR 95% CI P

Age

<50 years 1

≥50 years 1.202 0.522–2.769 0.666
Gender

Female 1

Male 0.655 0.234–1.829 0.419
Histology

WHO III 1
WHO II 0.955 0.241–3.793 0.948

WHO II+WHO III 0.187 0.007–5.030 0.318

T stage
T1 1

T2 0.479 0.045–5.150 0.544

T3 0.226 0.027–1.861 0.167
T4 0.172 0.019–1.552 0.117

N stage

N1 1
N2 1.179 0.382–3.639 0.775

N3 0.620 0.198–1.943 0.412

Pretreatment EBV DNA level
Undetected 1

Detective 3.225 1.124–9.438 0.030

Unknown 4.571 0.998–20.934 0.050
IC regimen

GP 1

TP 0.505 0.130–1.956 0.322
TPF 0.996 0.192–5.165 0.996

Abbreviations: GP, gemcitabine and cisplatin; TP, docetaxel and cisplatin; TPF, docetaxel, cisplatin, 
and 5-FU or tegafur, gimeracil and oteracil potassium capsules; WHO, World Health Organization; 
T, tumor; N, nodal; EBV, Epstein-Barr virus; CI, confidence interval; OR, odds ratio.

Table 4 Multivariate Logistic Regression Analysis of Predictive 
Factors for an Overall Response Rate of the Cervical Lymph Nodes

Variables OR 95% CI P

Age

<50 years 1
≥50 years 1.289 0.622–2.672 0.495

Gender

Female 1
Male 1.858 0.823–4.191 0.136

Histology

WHO III 1
WHO II 0.871 0.265–2.857 0.820

WHO II+WHO III 0.999

T stage
T1 1

T2 1.889 0.422–8.447 0.405

T3 0.756 0.218–2.624 0.660
T4 0.907 0.219–3.751 0.893

(Continued)

https://doi.org/10.2147/DDDT.S399937                                                                                                                                                                                                                               

DovePress                                                                                                                                     

Drug Design, Development and Therapy 2023:17 556

Lian et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Survival Outcomes According to Treatment Response After Induction Chemotherapy
For primary nasopharyngeal tumors, there were 43 (18.9%) patients who showed CR, and 155 (68.3%) patients had PR 
after IC. There were 28 (12.3%) patients who showed SD and one (0.4%) patient who showed PD in the primary 
nasopharyngeal tumors. Patients who had CR in the primary nasopharyngeal tumors had better PFS compared to those 
who had PR or SD/PD in the primary nasopharyngeal tumors (P=0.014), the 3-year PFS was 81.8%, 77.3%, and 61.1%, 
respectively (Figure 4A). However, a similar OS (P=0.141) (Figure 4B) was found among those with CR, PR, and SD/ 
PD in the primary nasopharyngeal tumors.

For cervical lymph nodes, there were 38 (16.7%) patients who showed CR, and 142 (62.6%) patients who had PR 
after IC. There were 46 (20.3%) patients who showed SD and 1 (0.4%) patient who showed PD in the cervical lymph 
nodes. Patients who had CR in the cervical lymph nodes had better PFS compared to those who had PR or SD/PD in the 

Table 4 (Continued). 

Variables OR 95% CI P

N stage

N1 1
N2 1.933 0.743–5.029 0.177

N3 1.914 0.709–5.170 0.200

Pretreatment EBV DNA level
Undetected 1

Detective 0.208 0.041–1.046 0.057

Unknown 0.246 0.038–1.615 0.144
IC regimen

GP 1

TP 0.155 0.035–0.687 0.014
TPF 0.318 0.064–1.575 0.161

Abbreviations: GP, gemcitabine and cisplatin; TP, docetaxel and cisplatin; TPF, doc-
etaxel, cisplatin, and 5-FU or tegafur, gimeracil and oteracil potassium capsules; WHO, 
World Health Organization; T, tumor; N, nodal; EBV, Epstein-Barr virus; CI, confidence 
interval; OR, odds ratio.

Figure 3 Progression-free survival (A) and overall survival (B) curves for patients receiving different induction chemotherapy regimens.
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cervical lymph nodes (P=0.022), the 3-year PFS was 90.4%, 77.2%, and 64.5%, respectively (Figure 5A). Moreover, 
patients who had CR in the cervical lymph nodes had better OS compared to those who had PR or SD/PD in the cervical 
lymph nodes (P=0.017), the 3-year OS was 93.8%, 91.5%, and 77.5%, respectively (Figure 5B).

Toxicity and Side Effects During Induction Chemotherapy
Table 5 lists the grade 3/4 acute toxicities among the three IC regimens. During the whole IC, the most common events 
were leukopenia (27.3%, n=62) and neutropenia (25.1%, n=57). Patients who received the TPF regimen had slightly 

Figure 4 Progression-free survival (A) and overall survival (B) curves according to treatment response in the primary nasopharyngeal tumors after induction 
chemotherapy.

Figure 5 Progression-free survival (A) and overall survival (B) curves according to treatment response in the cervical lymph nodes after induction chemotherapy.
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higher grade 3 or 4 leukopenia (35.0% vs 23.8–27.0%, P=0.287), neutropenia (31.7% vs 20.0–24.3%, P=0.219), and 
mucositis (25.0% vs 10.8–16.2%, P=0.174) than those treated with GP and TP regimens, but without significant 
statistical differences. Patients who received GP regimen had slightly higher grade 3 or 4 Anemia (8.1% vs 3.1–5.0%, 
P=0.362) and thrombocytopenia (10.8% vs 3.3–3.8%, P=0.189) compared to those treated with TP and TPF regimens, 
but without significant statistical differences. Only 1.8% (n=4) and 1.3% (n=3) had grade 3 or 4 hepatotoxic and 
nephrotoxic events, respectively.

Discussion
In this study, we investigated the short-term treatment response and survival outcomes among the GP, TP, and TPF IC 
regimens in NPC patients. Our results indicated that there was no significant correlation between the IC regimen and 
ORR in the primary nasopharyngeal tumor. However, GP and TPF regimens showed better ORR regarding the cervical 
lymph node compared to the TP regimen. Patients who had CR in the primary nasopharyngeal tumor and the cervical 
lymph nodes had significantly better PFS compared to those with PR or SD/PD.

In 2009, a randomized Phase II trial firstly showed that two cycles of TP-based IC followed by CCRT significantly 
improved the OS compared to those treated with CCRT alone in LANPC.6 Several Phase III randomized trials also 
confirmed that three cycles of GP- or TPF-based IC followed by CCRT could significantly improve the survival outcomes 
for this population.8,23 In the current NCCN guidelines, GP or TPF regimens are the preferred IC regimens for stage II– 
IVA NPC.10 However, GP, TPF as well TP regimens are the preferred IC regimens for NPC in the current CSCO 
guidelines.11 In our study, there were 16.3%, 57.3%, and 26.4% of patients received GP, TP, and TPF regimens, 
respectively. The selection of an IC regimen for individual patients was normally based on the clinical characteristics 
of the patient, previous clinical trial results, NCCN and CSCO treatment guidelines, and willing of patients. The results 
of the GP-based IC regimen in LANPC were published in September 2019.8 In our institution, the GP-based IC regimen 
began to use in LANPC patients in 2020.

In terms of the primary nasopharyngeal tumor, our findings were consistent with the results of Wang et al, which 
showed similar ORR in the primary nasopharyngeal tumor among the three IC regimens.14 However, the majority of 
patients receiving two cycles of IC, and ORR in the TP regimen was 96%, which was significantly higher than our study 
and the previous prospective studies.6,24 A previous study from Zang et al showed the opposite result that GP was better 
than TP in the regression of primary nasopharyngeal tumors.13 However, it should be noted that it was a study conducted 
in a non-endemic area of NPC in China, and the WHO III subtype accounted for only 72.2–74.6% of their enrolling 
patients (88.6% of patients with the WHO III subtype in our study). Several studies including ours have found that NPC 
patients with the WHO II subtype have a lower response to cisplatin and a higher risk of recurrence compared to those 
with WHO III NPC.25–27 Therefore, different chemotherapy cycles and different pathological subtypes may have an 
impact on the ORR of NPC patients treated with IC.

Table 5 Grade 3/4 Acute Toxicities During Induction Chemotherapy Among the Three Chemotherapy Regimens

Toxicities GP (n=37) No. (%) TP (n=130) No. (%) TPF (n=60) No. (%) P

Hematologic
Leukopenia 10 (27.0) 31 (23.8) 21 (35.0) 0.287

Neutropenia 9 (24.3) 26 (20.0) 19 (31.7) 0.219

Anemia 3 (8.1) 4 (3.1) 3 (5.0) 0.362
Thrombocytopenia 4 (10.8) 5 (3.8) 2 (3.3) 0.189

Nonhematologic

Nausea 5 (13.5) 17 (13.1) 7 (11.7) 0.963
Vomiting 2 (5.4) 10 (7.7) 4 (6.7) 0.94

Mucositis 4 (10.8) 21 (16.2) 15 (25.0) 0.174
Hepatotoxic event 1 (2.7) 2 (1.5) 1 (1.7) 0.801

Nephrotoxic event 1 (2.7) 1 (0.8) 1 (1.7) 0.391
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Regarding the cervical lymph nodes, our study found that the TP-based IC regimen had an inferior ORR compared with 
GP and TPF regimens. Several studies have found that the TPF regimen had a better ORR in the cervical lymph nodes than 
TP (80.0% vs 68.4%) and the GP regimen had a similar response to the TPF regimen.15,28,29 However, the results from 
Wang et al showed an ORR of 97.3%, 98.2%, and 97.4% in those treated with GP, TPF, and TP, respectively (P=0.977).14

Several studies have demonstrated that the addition of 5-FU or S1 could significantly inhibit lymph node metastasis in 
cancer cells.30,31 The results from NPC-9901 and NPC-9902 also showed that the addition of fluorouracil during the adjuvant 
phase was associated with significantly improved distant metastasis-free survival in this population.32 In our study, we found 
that the addition of fluorouracil to TP in the induction phase contributes to better ORR in the cervical lymph nodes.

After a short follow-up, we found similar PFS and OS rates among the three IC regimens. However, patients who had 
CR in the primary nasopharyngeal tumor and the cervical lymph nodes had better PFS compared to those who had PR or 
SD/PD in the cervical lymph nodes. Although our study did not explore the effect of different IC regimens on the long-term 
survival of these patients, several previous studies have demonstrated that the response to IC could predict long-term 
survival outcomes in NPC patients.33–38 A previous prospective study enrolling 185 NPC patients with stage III–IVB 
diseases found that an unsatisfactory tumor response (SD or PD) after IC was associated with poor progression-free survival 
and locoregional relapse-free survival.38 The results from Dwijayanti et al also showed that the 5-year OS was higher in the 
CR group than in the PR and PD groups (71.0% vs 30.4% vs.10.6%).35 Therefore, timely assessment after IC can assist 
clinicians to evaluate the prognosis of patients more accurately and then make a reasonable intensive treatment decision for 
those with a high risk of disease recurrence.

Several limitations should be acknowledged in this study. First, this is a retrospective study that has inherent selection 
bias. Second, a small sample size of patients and a short follow-up time of the patients limited our study to the general 
NPC population. Third, the proportions of patients receiving different IC regimens were quite an imbalance and the time 
range of patients receiving various IC regimens was quite different. However, patients who received radiotherapy were 
treated with IMRT or IGRT-based radiotherapy techniques in our study, which could reduce the potential impact of 
radiotherapy techniques on survival outcomes. Finally, a small proportion of patients might experience serious toxicities 
during IC and could not tolerate a such standard dose of IC.

In conclusion, our study suggests that GP and TPF regimens are equivalent to the TP regimen in the response to the 
primary nasopharyngeal tumors after IC, but with better ORR in the cervical lymph nodes than the TP regimen. The 
response to IC may be a powerful indicator for predicting prognosis. Patients with CR in the primary nasopharyngeal tumor 
and the cervical lymph nodes have significantly better PFS compared to those with PR or SD/PD. The findings of our study 
could offer additional information to develop individualized follow-up and treatment strategies for NPC patients.
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