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Purpose: To compare the efficacy and safety of neoadjuvant chemotherapy (NACT) 

with gemcitabine (GEM) vs docetaxel plus cisplatin (CDDP) in locoregionally advanced 

nasopharyngeal carcinoma (NPC).

Methods: A total of 222 patients with locoregionally advanced NPC between February 2012 

and May 2014 in our hospital who received NACT with GEM or docetaxel plus CDDP combined 

with concurrent chemoradiotherapy (CCRT) were retrospectively analyzed. Fifty-two patients 

treated with GEM plus CDDP (GP) combined with CCRT were matched with 52 patients who 

received docetaxel plus CDDP (TP) combined with CCRT.

Results: With a median follow-up time of 60 months (range, 14–72 months), the 5-year overall 

survival, progression-free survival (PFS), local relapse-free survival and distant metastasis-free 

survival (DMFS) rates were 78.8%, 66.0%, 81.0% and 75.9%, respectively, in the GP group 

and 79.4%, 60.5%, 79.6% and 73.6%, respectively, in the TP group. No statistically significant 

survival differences were found between the two groups. In multivariate analysis, T3–4 and 

N2–3 were prognostic factors for poor 5-year PFS and DMFS (all P-values <0.05). Patients 

in the TP group experienced less grade 3–4 thrombocytopenia but more grade 3–4 leucopenia 

and neutropenia than those in the GP group (all P-values <0.05). There were no significant 

differences between the two groups in other toxicities (all P-values >0.05).

Conclusion: NACT with GP or TP regimen achieved comparable clinical outcome with 

acceptable toxicities. Both regimens might be a treatment option for patients with locoregionally 

advanced NPC.

Keywords: nasopharyngeal carcinoma, IMRT, neoadjuvant chemotherapy, concurrent 

chemoradiotherapy

Introduction
Nasopharyngeal carcinoma (NPC) is a distinct type of head and neck cancer, 

which is rare in the west and endemic in South China and Southeast Asia.1 It has a 

high incidence stretching from 20 to 30 per 100,000.2 Because of the histological 

variation, epidemiology, specific anatomic location, and high sensitivity to irradiation, 

radiotherapy is the cornerstone of initial treatment of NPC.3 For early-stage NPC 

patients, the 5-year overall survival (OS) rate of radiotherapy alone is about 84%–

90%.4 However, many patients with NPC present with locoregionally advanced 

disease, and the outcome of them is unsatisfactory.5 Based on the results of INT 

0099 trail, concurrent chemoradiotherapy (CCRT) has become the basic treatment 

for locoregionally advanced NPC.6 Therefore, the National Comprehensive Cancer 
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Network guidelines has recommended  platinum-based CCRT 

with or without adjuvant chemotherapy as the first-line 

treatment for NPC.7

Nevertheless, CCRT may not be sufficient for certain 

high-risk subgroups, especially those with bulky tumors 

and/or extensive nodal disease who have higher potential 

for distant metastasis.8,9 Thus, it is necessary to add che-

motherapy to CCRT. However, many patients suffered from 

severe toxicities during CCRT and could not tolerate the 

toxicities of adjuvant chemotherapy, which made the regimen 

of CCRT plus adjuvant chemotherapy undesirable. In recent 

years, neoadjuvant chemotherapy (NACT), delivered before 

CCRT, has become the initial choice of treatment for locally 

advanced NPC. As we know, NACT is beneficial for the 

rapid shrinkage of tumor size, which facilitates subsequent 

radiotherapy and early eradication of micrometastases, while 

not increasing toxicities during radiotherapy.

During the past two decades, many trials have investi-

gated the role of NACT in NPC. Although some studies have 

achieved negative results,10,11 other studies have confirmed the 

survival benefits through adding NACT to radiotherapy.12–15 

Under these circumstances, the efficacy of NACT remains 

uncertain and needs to be confirmed by more research. 

Although the regimen of 5-fluorouracil (5-FU) plus cisplatin 

(CDDP) has been widely used as the standard treatment for 

NPC, the main drawback of the regimen is inconvenience in 

administering continuous infusion 5-FU and development of 

common mucosal complications. Therefore, an exploration 

of effective therapies and regimens, which could improve 

outcome and decrease treatment-related toxicity in locore-

gionally advanced NPC is necessary.

Sun et al16 conducted a multicenter, randomized con-

trolled Phase III trial to compare the efficacy of docetaxel plus 

5-FU and CDDP (TPF) NACT plus CCRT with that of CCRT 

alone in locoregionally advanced NPC. The results of this 

research showed that addition of TPF to CCRT significantly 

improved failure-free survival, OS, and distant failure-free 

survival. However, due to the treatment-related toxicities and 

patient refusal, less than one-third of patients had completed 

the 3 cycles of concurrent CDDP. A similar conclusion has 

been reached by Kong et al.17 Recently, a Phase II trial by 

Wang et al18 demonstrated that compared with TPF, docetaxel 

plus CDDP (TP) NACT resulted in similar survival outcomes 

but less severe toxicities.

Gemcitabine (GEM) is a pyrimidine analog, which 

inhibits DNA synthesis. A Phase III multi-center, randomized 

trail published in Lancet established GEM plus CDDP 

(GP) regimen as the standard first-line treatment option 

for patients with recurrent or metastatic NPC,19 because 

GP regimen prolongs progression-free survival (PFS) for 

patients with recurrent or metastatic NPC. Other Phase II 

trials also indicated that GEM offers a satisfactory overall 

response rate and tolerable toxicities in patients with recurrent 

or metastatic NPC.20–22 Recently, some studies indicated 

that GP regimen can be used as NACT in locoregionally 

advanced NPC.23–26 Until now, the optimal NACT regimen 

for patients with locoregionally advanced NPC remains 

uncertain. Accordingly, we conducted this retrospective study 

to compare the efficacy and toxicity of GP and TP regimens 

as NACT for locoregionally advanced NPC patients.

Materials and methods
Patients
From February 2012 to May 2014, 222 pathologically 

confirmed locoregionally advanced NPC patients in Zhejiang 

Cancer Hospital who received NACT with GEM or TP 

combined with CCRT were retrospectively reviewed. Patients 

meeting the following enrollment criteria were recruited for 

the study: 1) pathologically confirmed NPC Stage III–IV 

B, 2) no distant metastasis, 3) no uncontrolled medical or 

psychiatric disease, 4) received GEM or TP as NACT, 5) 

without any previous malignancy or other concomitant 

malignant diseases, 6) have not received any antitumor 

treatment prior to admission, 7) Karnofsky Performance 

Status (KPS) Score ≥70. Due to the retrospective nature of 

the study, written informed consent was waived. This study 

was approved by the Research Ethics Committee of Zhejiang 

Cancer Hospital, which was performed in accordance with 

Declaration of Helsinki.

Clinical staging
The routine staging before treatment included complete his-

tory and physical examination, fiberoptic nasopharyngoscopy 

and biopsy, MRI of the head and neck region, chest CT, ultra-

sonography of the abdomen or CT, whole-body bone scan and 

complete blood cell count, comprehensive serum chemistry 

profile, and ECG. All patients were restaged according to 

the American Joint Committee on Cancer (AJCC) 2010 

staging system.27

Radiotherapy
Intensity-modulated radiation therapy (IMRT) was 

delivered to all the patients with 6 MV X-ray. Briefly, 

gross tumor volume of nasopharynx (GTVnx) included the 

primary tumor and positive retropharyngeal lymph nodes. 

Metastatic cervical lymph nodes were defined as gross 

tumor volume of involved cervical lymph nodes (GTVnd). 

The high-risk clinical target volume (CTV)1 included the 
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GTVnx and GTVnd with a margin of 5–10 mm, entire 

nasopharynx, inferior two-thirds of the sphenoid sinus, 

the anterior third of the clivus, pterygoid fossae, posterior 

third of nasal cavity and maxillary sinuses, retropharyngeal 

nodes, parapharyngeal space, and the drainage of the upper 

neck. The low-risk CTV2 included CTV1 plus a margin of 

3–5 mm, the lower neck and the supraclavicular lymphatic 

drainage region. The planning target volume (PTV) was 

defined as the area from 3 to 5 mm outside the CTV or 

GTV. The dose prescribed was as follows: 66–70 Gy to 

the PGTVnx and PGTVnd, 60 Gy to the PTV1, and 54 

Gy to the PTV2. The total dose of the PGTVnx, PGTVnd, 

PTV1, and PTV2 were given in 30–33 fractions. All patients 

received one fraction daily for 5 days per week. Pinnacle 

version 7.6 planning system was used to design all the 

plans. Furthermore, maximum dose of each organ at risk 

was below its tolerance limit on the basis of the Radiation 

Therapy Oncology Group 0225 protocol.28

Chemotherapy
In the GP group, the NACT regimen consisted of CDDP 25 

mg/m2/day on days 1–3 and GEM 1,000 mg/m2/day on days 

1 and 8 in a cycle of 21 days for 1–4 cycles. In the TP group, 

the NACT regimen consisted of CDDP 25 mg/m2/day on 

days 1–3 and docetaxel 75 mg/m2/day on day 1 in a cycle of 

21 days for 1–4 cycles. Additionally, patients in both groups 

underwent IMRT concurrent with CDDP at a dose of 80–100 

mg/m2 divided into 3 days in a cycle of 21 days for 1–2 cycles.

Follow-up
Treatment-induced toxicities were classified and graded 

according to the National Cancer Institute Common 

Terminology Criteria for Adverse Events version 3.0. The 

follow-up time was calculated from the first day of treatment 

to the last follow-up or death. All patients were assessed 

every week during treatment and were regularly followed 

up after completion of the treatment once every 3 months 

during the first 2 years, once every 6 months from 3 to 5 

years, and then once every year thereafter. The date of the 

final follow-up was in March 2018, and the median follow-up 

period was 60 months (ranging from 14 to 72 months). 

Patients who did not meet follow-up requirements more than 

twice were excluded. Our follow-up assessments consisted 

of evaluation of patient history, physical examination, 

fiberoptic nasopharyngoscopy, MRI examination for head 

and neck, chest CT, and ultrasonography of the abdomen 

or CT. Additionally, whole-body bone scan was performed 

when patient complained about pain in bone.

statistical analyses
Propensity score matching (PSM)29 was computed by logistic 

regression for each patient using the following covariates: 

age, gender, KPS, T category, N category, overall stage, 

NACT cycle, and WHO histological classification. Char-

acteristics of patients were compared using chi-squared 

test or Fisher’s exact test. The Kaplan–Meier method was 

used to calculate the OS rate, local relapse-free survival 

(LRFS) rate, distant metastasis-free survival (DMFS) rate, 

and PFS rate. Multivariate analysis was estimated using the 

Cox proportional hazards model. Two-sided P-values <0.05 

were considered to be statistically significant. The program 

Statistical Package for Social Sciences version 22 (SPSS Inc., 

Chicago, IL, USA) was used for all analyses.

Results
Patient characteristics
From February 2012 to May 2014, we had identified 222 

patients with locoregionally advanced NPC receiving either 

NACT with TP or GP regimen. For the whole cohort, the 

male (n=164) to female (n=58) ratio was 2.8:1, and the 

median age was 49 (range 17–74) years old. After match-

ing by PSM, 52 pairs were selected from the original 222 

patients and the baseline characteristics are summarized in 

Table 1. There were no significant differences between the 

two groups among the following variables: age (<50 vs ≥50), 

sex, histology, T stage, N stage, AJCC stage, KPS score, and 

NACT cycle (all P-values >0.05).

Efficacy
We evaluated the tumor response 3 months after the comple-

tion of radiotherapy. According to the RECIST criteria, 

responses were classified as complete response (CR), partial 

response, stable disease, or progressive disease. The tumor 

responses of the two groups are summarized in Table 2. In 

the TP group, the CR rate was 82.7% for the primary tumor 

and 78.8% for the metastatic nodes. But, in the GP group, 

the CR rate was 88.5% for the primary tumor and 84.6% for 

the metastatic nodes. There was no significant difference in 

CR rate either in the response of primary tumor or metastatic 

nodes between the two groups (all P-value >0.05).

acute toxicity
Acute toxicities related to the two groups are summarized 

in Table 3. Patients in the TP group experienced less grade 

3–4 thrombocytopenia but more grade 3–4 leucopenia and 

neutropenia than those in the GP group (11.5% vs 30.8%, 

P=0.017, 57.7% vs 25%, P=0.001% and 75% vs 34.6%, 
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P<0.001, respectively). There were no significant differences 

between the two groups in anemia and non-hematologic 

toxicities, with all P-value >0.05. No treatment-related deaths 

were observed in either group.

Treatment outcomes
The median duration of follow-up was 60 months (range, 

14–72 months). As shown in Figure 1 and Table 4, 5-year 

OS, PFS, LRFS, and DMFS rates did not differ significantly 

between the TP and the GP groups (OS: 78.8% vs 79.4%, 

Table 1 Patient and disease characteristics

Characteristics TP (n=52) GP (n=52) P-value

Age (years) 0.844
≤50 27 (51.9%) 26 (50.0%)  

>50 25 (48.1%) 26 (50.0%)
Gender   0.807

Male 42 (80.8%) 41 (78.8%)  
Female 10 (19.2%) 11 (21.2%)

Histology   0.426
Differentiated 7 (13.5%) 10 (19.2%)  
Undifferentiated 45 (86.5%) 42 (80.8%)  

T stage   0.938
T1 2 (3.8%) 1 (1.9%)  
T2 18 (34.6%) 18 (34.6%)
T3 26 (50.0%) 26 (50.0%)
T4 6 (11.5%) 7 (13.5%)

N stage   0.920
n0 2 (3.8%) 1 (1.9%)  
n1 8 (15.4%) 8 (15.4%)
n2 37 (71.2%) 39 (75.0%)
n3 5 (9.6%) 4 (7.7%)

AJCC stage   0.910
iii 41 (78.8%) 41 (78.8%)  
iVa 6 (11.5%) 7 (13.5%)
iVB 5 (9.6%) 4 (7.7%)

KPS   0.838
≤80 18 (34.6%) 19 (36.5%)  

≥90 34 (65.4%) 33 (63.5%)  
NAC cycle   0.780

1–2 44 (84.6%) 45 (86.5%)  
3–4 8 (15.4%) 7 (13.5%)  

Note: Data presented as n (%).
Abbreviations: aJCC, american Joint Committee on Cancer; gP, gemcitabine plus 
cisplatin; KPs, Karnofsky Performance status; naC, neoadjuvant chemotherapy; TP, 
docetaxel plus cisplatin.

Table 2 Tumor response 3 months after chemoradiotherapy in TP or gP group

Response of primary 
tumor (%)

c2 P Response of metastatic  
nodes (%)

c2 P

CR PR CR PR

TP 43 (82.7) 9 (17.3) 0.701 0.402 41 (78.8) 11 (21.2) 0.580 0.446
gP 46 (88.5) 6 (11.5)   44 (84.6) 8 (15.4)   

Note: Data presented as n (%).
Abbreviations: CR, complete response; gP, gemcitabine plus cisplatin; PR, partial response; TP, docetaxel plus cisplatin.

P=0.561, PFS: 66% vs 60.5%, P=0.606, LRFS: 81% vs 

79.6%, P=0.960, and DMFS: 75.9% vs 73.6%, P=0.641).

Prognostic factors
We used univariate and multivariable analysis to evaluate 

the factors which affected the survival of patients. The out-

comes listed in Table 4 showed that 5-year PFS and DMFS 

of patients with N0-1 stage were superior to those of N2-3 

stage (PFS: 89.5% vs 57.2%, P=0.029, DMFS: 94.7% vs 

69.8%, P=0.038), and patients with clinical stage IV were 

inferior to those patients with stage III (OS: 56.4% vs 85.2%, 

P=0.049, PFS: 41.8% vs 69.3%, P=0.003, DMFS: 44.8% vs 

82%, P<0.001). Based on the results of previously reported 

studies and the univariate analysis, we evaluated several 

potential prognostic factors including sex, age, regimen, 

T stage and N stage. Multivariate analysis revealed T3-4 

and N2-3 were prognostic factors for poor 5-year PFS and 

DMFS (Table 5).

Discussion
Since the publication of INT 0099 trail, CCRT with or 

without adjuvant chemotherapy has become the fundamental 

treatment for locoregionally advanced NPC patients.6 After 

that, the importance and value of CCRT has been proved 

repeatedly.30–34 Compared with 2D-CRT, IMRT improved 

the local control rate of patients with NPC, whereas it failed 

to improve distant metastasis control.9,35 Therefore, more 

aggressive systemic therapies are necessary to improve distant 

metastasis control in locoregionally advanced NPC patients.

Reducing the rate of distant metastasis, adding neoadjuvant 

or adjuvant chemotherapy is possible. As patients with bulky 

primary tumor and/or extensive nodal disease exhibited 

high rate of distance metastasis,36 NACT followed by CCRT 

could be more efficacious than CCRT followed by adjuvant 

chemotherapy in reducing the incidence of distant metastasis 

and improving OS. Furthermore, due to the severe toxicities 

of CCRT, many patients could not tolerate the toxicities 

of adjuvant chemotherapy. Thus, compared with adjuvant 

chemotherapy, NACT was more suitable for locoregionally 

advanced NPC.
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Figure 1 Kaplan–Meier survival curves for neoadjuvant chemotherapy with gemcitabine vs docetaxel plus cisplatin followed by concurrent chemoradiotherapy in the 52 pairs 
of patients with locally advanced nasopharyngeal carcinoma.
Notes: (A) Os. (B) PFs. (C) lRFs. (D) DMFs. P-values were calculated using the log-rank test.
Abbreviations: DMFs, distant metastasis-free survival; gP, gemcitabine plus cisplatin; lRFs, local relapse-free survival; Os, overall survival; PFs, progression-free survival; 
TP, docetaxel plus CDDP.
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Table 3 Frequency of acute toxicities from the two groups

Acute toxicities TP GP Z P

Grades 0–2 n (%) Grades 3–4 n (%) Grades 0–2 n (%) Grades 3–4 n (%)

Hematologic
leucopenia 22 (42.3) 30 (57.7) 39 (75.0) 13 (25.0) 3.369 0.001
neutropenia 13 (25.0) 39 (75.0) 34 (65.4) 18 (34.6) 4.118 <0.001
Thrombocytopenia 46 (88.5) 6 (11.5) 36 (69.2) 16 (30.8) 2.389 0.017
anemia 51 (98.1) 1 (1.9) 51 (98.1) 1 (1.9) 0.000 1.000

Non-hematologic
nausea 44 (84.6) 8 (15.4) 48 (92.3) 4 (7.7) 1.222 0.222
Vomiting 47 (90.4) 5 (9.6) 50 (96.2) 2 (3.8) 1.169 0.243
Dermatitis 51 (98.1) 1 (1.9) 52 (100.0) 0 (0.0) 1.000 0.317
stomatitis (mucositis) 49 (94.2) 3 (5.8) 51 (98.1) 1 (1.9) 1.015 0.310
Xerostomia 52 (100.0) 0 (0.0) 52 (100.0) 0 (0.0) 0.000 1.000
liver dysfunction 51 (98.1) 1 (1.9) 50 (96.2) 2 (3.8) 0.583 0.560
Kidney dysfunction 52 (100.0) 0 (0.0) 52 (100.0) 0 (0.0) 0.000 1.000

Notes: Data presented as n (%). Bold values indicate as P<0.05.
Abbreviations: gP, gemcitabine plus cisplatin; TP, docetaxel plus cisplatin.
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Table 4 effect of prognostic factors on survival in univariate analysis

Factors 5-year OS 5-year PFS 5-year LRFS 5-year DMFS

% P % P % P % P

Gender  0.973  0.440  0.450  0.963
Male 81.8  60.7  78.2  74.4  
Female 72.2  75.0  90.1  75.0  

Age (years)  0.166  0.253  0.646  0.737
≤50 83.3  69.5  82.4  76.6  

>50 75.9  57.1  78.7  72.2  
Histology  0.946  0.382  0.792  0.619

Differentiated 82.4  57.9  88.2  68.0  
Undifferentiated 79.1  64.6  79.3  75.9  

T stage  0.292  0.177  0.720  0.134
T1–2 87.2  71.5  80.6  84.6  
T3–4 75.1  58.6  80.6  68.1  

N stage  0.099  0.029  0.163  0.038
n0–1 87.5  89.5  94.7  94.7  
n2–3 78.6  57.2  76.7  69.8  

Overall stage  0.049  0.003  0.151  <0.001
iii 85.2  69.3  82.2  82.0  
iVa and iVB 56.4  41.8  76.4  44.8  

Regimen  0.561  0.606  0.960  0.641
TP group 78.8  66.0  81.0  75.9  
gP group 79.2  60.5  79.6  73.6  

KPS  0.655  0.985  0.372  0.907
≤80 83.4  61.5  82.0  73.6  

≥90 77.6  64.8  79.7  75.1  
NAC cycle  0.845  0.988  0.297  0.361

1–2 79.6  63.4  78.5  76.3  
3–4 79.7  64.5  93.3  64.5  

Note: Bold values indicate P<0.05.
Abbreviations: DMFs, distant metastasis-free survival; gP, gemcitabine plus cisplatin; KPs, Karnofsky Performance status; lRFs, local relapse-free survival; naC, neoadjuvant 
chemotherapy; Os, overall survival; PFs, progression-free survival; RRFs, regional relapse-free survival; TP, docetaxel plus cisplatin.

Table 5 impact of prognostic factors on treatment results by multivariate analysis

Endpoints Variables HR (95% CI) P

Os sex (male vs female) 0.909 (0.298–2.768) 0.867
 age (≤50 vs >50) 1.782 (0.679–4.678) 0.241
 Regimen (TP vs gP) 0.704 (0.281–1.762) 0.453
 T stage (T3–4 vs T1–2) 2.107 (0.730–6.086) 0.168
 n stage (n2–3 vs n0–1) 6.783 (0.878–52.377) 0.066
PFs sex (male vs female) 0.606 (0.232–1.579) 0.305
 age (≤50 vs >50) 1.364 (0.671–2.771) 0.391
 Regimen (TP vs gP) 1.090 (0.544–2.183) 0.808
 T stage (T3–4 vs T1–2) 2.232 (1.009–4.940) 0.048
 n stage (n2–3 vs n0–1) 6.620 (1.538–28.498) 0.011
lRFs sex (male vs female) 0.500 (0.111–2.255) 0.367
 age (≤50 vs >50) 1.194 (0.418–3.408) 0.741
 Regimen (TP vs gP) 0.917 (0.326–2.579) 0.870
 T stage (T3–4 vs T1–2) 1.598 (0.520–4.910) 0.413
 n stage (n2–3 vs n0–1) 5.334 (0.665–42.786) 0.115
DMFs sex (male vs female) 0.890 (0.332–2.388) 0.817
 age (≤50 vs >50) 1.006 (0.448–2.262) 0.988
 Regimen (TP vs gP) 1.124 (0.511–2.471) 0.771
 T stage (T3–4 vs T1–2) 2.859 (1.109–7.375) 0.030
 n stage (n2–3 vs n0–1) 9.425 (1.249–71.109) 0.030

Note: Bold values indicate P<0.05.
Abbreviations: DMFs, distant metastasis-free survival; gP, gemcitabine plus cisplatin; lRFs, local relapse-free survival; Os, overall survival; PFs, progression-free survival; 
RRFs, regional relapse-free survival; TP, docetaxel plus cisplatin.
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By now, no standard NACT regimen for locoregionally 

advanced NPC was established. This may be due to the lack 

of the most efficacious regimen. Lee et al36 demonstrated 

that induction chemotherapy using CDDP and 5-FU could 

significantly reduce tumor bulk and improve tumor control. 

However, Hareyama et al37 obtained opposite results. In 

this research, the use of CDDP and 5-FU chemotherapy 

prior to radiotherapy in patients with NPC did not show 

a significant improvement in DFS or OS. Furthermore, 

compared with other regimens, CDDP and 5-FU regimen 

have more adverse effects, including mucositis, severe 

gastrointestinal toxicity, and inconvenience of administering 

continuous infusion.

In an open-label, multicenter, randomized controlled 

Phase III trial at 10 institutions in China, Sun et al16 found 

that NACT with TPF regimen followed by CCRT significantly 

improved locoregional failure-free survival, distant failure-

free survival, and OS in locoregionally advanced NPC. Kong 

et al17 and Ou et al38 obtained similar results. Whereas, in the 

study performed by Sun et al,16 due to the treatment toxicities 

and patient refusal, only 30% of patients in the TPF group 

completed 3 cycles of concurrent chemotherapy. Moreover, 

Wang et al18 demonstrated that compared with TPF, NACT 

with TP regimen could obtain similar survival outcomes 

without severe toxicities. Hui et al12 found that, compared 

with CCRT alone, NACT with TP regimen followed by CCRT 

significantly enhanced both 3-year PFS and OS rate by 28.7% 

and 26.4%, respectively, in locoregionally advanced NPC. A 

meta-analysis conducted by Tian et al39 showed that taxane-

containing NACT might be more efficient for short-term 

local control than non-taxane-containing regimens in locally 

advanced NPC. Unfortunately, the contradictory finding by 

Zhang et al40 made the benefit controversial.

GEM is a pyrimidine analog, which inhibits DNA 

synthesis and has enhanced antitumor activities. A Phase III 

multi-center, randomized trial published in Lancet found that 

GP regimen could improve PFS for patients with recurrent or 

metastatic NPC.19 The results from this research established 

GP regimen as the standard first-line treatment option for 

patients with recurrent or metastatic NPC. Furthermore, 

other studies obtained similar results.20–22 GP regimen has 

been widely used and investigated in recurrent or metastatic 

NPC and could prolong PFS with tolerable adverse effects; 

however, whether it is useful in locoregionally advanced 

NPC remain undetermined. Of late, many studies indicated 

that GP regimen administered as NACT achieved favorable 

clinical outcomes without serve toxicities.23–25 However, 

which regimen is the optimal NACT remains unclear.

Zheng et al26 retrospectively reported that GP regimen 

benefited OS and had a trend toward better DMFS. GP 

might be superior to TP and PF regimens in the treatment 

of locoregionally advanced NPC. However, the numbers 

of patients receiving GP NACT in this study were limited, 

which involved only 13 patients in GP group. A retrospective 

research performed by Zhao et al41 also suggested that GP 

had a trend toward improved OS than TP regime and GP/

TP regime had better DFS and PFS than PF regime in non-

endemic locoregionally advanced NPC patients. Our study 

enrolled a total of 222 patients, identified 52 patients with 

GP regimen NACT and 52 patients with TP regimen NACT 

for analysis using PSM method. This design was mimicking 

randomized control trial.42 In our research, we observed similar 

clinical outcomes as previously reported. The 5-year OS, 

PFS, LRFS, and DMFS in the GP group were 79.4%, 60.5%, 

79.6%, and 73.6%, compared with 78.8%, 66%, 81%, and 

75.9%, respectively, in the TP group. There was no significant 

difference between the two groups.

The most common side effect in our research was hemato-

logical toxicities. Compared with TP group, the GP group has 

a higher incidence of grade 3–4 thrombocytopenia (30.8% 

vs 11.5%, P=0.017). However, it was reversible and transient 

interleukin-11 or thrombopoietin was administered to patients 

with >Grade 2 thrombocytopenia. For patients with Grade 

4 thrombocytopenia and high risk of bleeding, allogeneic 

platelet transfusions might be suitable. Grade 3–4 leucopenia 

and neutropenia were more frequent in TP group (57.7% vs 

25.0%, P=0.001; 75.0% vs 34.6%, P<0.001). The side effects 

were treated by the adoption of granulocyte colony-stimulat-

ing factor and granulocyte-macrophage colony-stimulating 

factor. Thus, in our current research, the most commonly 

seen hematological toxicities can be identified, prevented, 

and corrected. There were no treatment-related deaths in 

both groups. Non-hematological toxicities, such as nausea, 

vomiting, and dermatitis were mild and had no significant 

differences between the two groups. Patients seemed to be 

tolerant of both regimens. No severe complication was found 

and patients had a satisfactory dependence.

in this study, we investigated gP and TP 
regimen using PsM analysis
This largely resolved the drawback of divergent confounders 

and selection bias associated with the retrospective analysis 

of observational data. However, as our study is a retrospective 

study, it has certain limitations. First, the number of patients 

was relatively small, which may affect the conclusion of the 

research. Additionally, our research was carried out from a 
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single institution in an endemic area. Whether the findings 

are also suitable for patients from other institutions and 

are applicable in the non-endemic area needs to be further 

investigated.

Conclusion 
In summary, our research demonstrated that NACT with 

GP or TP regimen achieved comparable clinical outcome 

with acceptable toxicities. Therefore, NACT with GP or TP 

regimen might be an effective and safe choice for patients 

with locally advanced NPC. The results of this research need 

to be confirmed by well-designed, long-term, large-scale 

prospective clinical research.
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