
https://doi.org/10.1177/17588359231177016 
https://doi.org/10.1177/17588359231177016

journals.sagepub.com/home/tam 1

Ther Adv Med Oncol

2023, Vol. 15: 1 –14

DOI: 10.1177/ 
17588359231177016

© The Author(s), 2023.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

TherapeuTic advances in 
Medical Oncology

Introduction
Nasopharyngeal carcinoma (NPC) is a head and 
neck cancer closely correlated with the Epstein–
Barr virus (EBV) and is highly prevalent in South 

China. Owing to its nonspecific symptoms in the 
early stages, 60−80% of newly diagnosed patients 
are locoregionally advanced nasopharyngeal car-
cinoma (LANPC), which has a poor prognosis 
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Abstract
Background: Detectable Epstein–Barr virus (EBV) DNA levels and unsatisfactory tumor 
response to induction chemotherapy (IC) could be used to guide the risk-adapted treatment 
strategy of locoregionally advanced nasopharyngeal carcinoma (LANPC) before concurrent 
chemoradiotherapy. We aim to compare the efficacy and safety of concurrent chemotherapy 
using taxane plus cisplatin [double-agent concurrent chemotherapy (DACC) group] with those 
of cisplatin alone [single-agent concurrent chemotherapy (SACC) group] in high-risk LANPC.
Methods: Overall, 197 LANPC patients with detectable EBV DNA or stable disease (SD) after 
IC were retrospectively included. Potential confounders between the DACC and SACC groups 
were adjusted by propensity score matching. Short-term efficacy and long-term survival were 
assessed in the two groups.
Results: Although the objective response rate of the DACC group was marginally higher 
than that of the SACC group, the difference was not significant (92.7% versus 85.3%, p = 0.38). 
Concerning long-term survival, DACC did not show superiority to SACC after patient matching: 
3-year progression-free survival: 87.8% versus 81.7%, p = 0.80; overall survival: 97.6% 
versus 97.3%, p = 0.48; distant metastasis-free survival: 87.8% versus 90.5%, p = 0.64, and; 
locoregional relapse-free survival: 92.3% versus 86.9%, p = 0.77. The incidence of grade 1–4 
hematological toxicities was significantly higher in the DACC group.
Conclusion: Due to the small sample size, we do not have sufficient evidence that concurrent 
chemotherapy using taxane plus cisplatin provides additional survival benefits in LANPC 
patients with an unfavorable response (detectable EBV DNA levels or SD) after IC. But 
concurrent taxane and cisplatin chemotherapy is associated with a higher rate of hematologic 
adverse events. Further clinical trials will be required to establish evidence and identify more 
effective treatment modalities for high-risk LANPC patients.

Keywords: concurrent chemotherapy, induction chemotherapy, nasopharyngeal carcinoma, 
prognosis, taxane, tumor response

Received: 10 October 2022; revised manuscript accepted: 3 May 2023.

Correspondence to: 
Chun-Yan Chen 
Department of Radiation 
Oncology, Sun Yat-sen 
University Cancer Center, 
651 Dongfeng Road East, 
Guangzhou, Guangdong 
510060, China

State Key Laboratory of 
Oncology in South China, 
Guangdong Key Laboratory 
of Nasopharyngeal 
Carcinoma Diagnosis and 
Therapy, Sun Yat-sen 
University Cancer Center, 
Guangzhou, Guangdong 
510060, China

 United Laboratory of 
Frontier Radiotherapy 
Technology of Sun Yat-sen 
University & Chinese 
Academy of Sciences Ion 
Medical Technology Co., 
Ltd.
chenchuny@sysucc.org.cn

Fei Han 
Department of Radiation 
Oncology, Sun Yat-sen 
University Cancer Center, 
651 Dongfeng Road East, 
Guangzhou, Guangdong 
510060, China

State Key Laboratory of 
Oncology in South China, 
Guangdong Key Laboratory 
of Nasopharyngeal 
Carcinoma Diagnosis and 
Therapy, Sun Yat-sen 
University Cancer Center, 
Guangzhou, Guangdong 
510060, China

 United Laboratory of 
Frontier Radiotherapy 
Technology of Sun Yat-sen 
University & Chinese 
Academy of Sciences Ion 
Medical Technology Co., 
Ltd.
hanfei@sysucc.org.cn

1177016 TAM0010.1177/17588359231177016Therapeutic Advances in Medical OncologyY-N Zhang, Y-P Chen
research-article20232023

Original Research

https://journals.sagepub.com/home/tam
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:chenchuny@sysucc.org.cn
mailto:hanfei@sysucc.org.cn


TherapeuTic advances in 
Medical Oncology Volume 15

2 journals.sagepub.com/home/tam

and a high risk of distant metastasis.1 Induction 
chemotherapy (IC) followed by platinum-based 
concurrent chemoradiotherapy (CCRT) is the 
first choice of treatment for LANPC.1,2 Previous 
studies demonstrated that tumor response to IC 
and EBV DNA were complementary and could 
be used to preidentify populations at high risk of 
treatment failure before CCRT for LANPC.3 
Particularly, complete response (CR) or partial 
response (PR) to IC indicates sensitivity to chem-
otherapy, and thus, the deintensification of IC 
plus radiotherapy is sufficient for patients with 
these responses.4 Meanwhile, a suboptimal 
response [stable disease (SD) or disease progres-
sion (PD)] after IC or detectable EBV DNA (>0 
copies/mL) indicates a poorer outcome [3-year 
progression-free survival (PFS): 71.1% versus 
85.9%, p = .005].3 Thus, identifying effective 
treatment strategies for this high-risk subgroup is 
crucial for individualized treatment in LANPC.

However, little attention has been paid to the 
treatment strategies of these high-risk patients 
with suboptimal responses to IC. Adding another 
agent, such as paclitaxel/docetaxel, to cisplatin-
based concurrent chemotherapy may be a poten-
tial strategy to improve treatment efficacy. A 
meta-analysis indicated that for advanced NPC, 
compared with 5-FU plus cisplatin, paclitaxel 
plus cisplatin was associated with a higher CR 
and lower incidence of adverse reactions.5 A 
phase II study of LANPC patients also found that 
although the long-term survival rates were not 
significantly better compared to those receiving 
cisplatin alone, patients receiving raltitrexed plus 
cisplatin concurrent chemotherapy had a short-
term objective response rate (ORR) of 98%.6 
Moreover, a recent study comparing concurrent 
dual-agent chemotherapy (conventional 
paclitaxel/5-FU plus cisplatin) and single-agent 
(cisplatin alone) chemotherapy has shown that 
the dual-agent regimen was not effective in pro-
longing survival and had greater hematologic tox-
icities.7 Whether double-agent concurrent 
chemotherapy (DACC) could provide additional 
survival benefits and the optimal DACC regimens 
and patient subsets warrants investigation.

Taxanes (docetaxel, paclitaxel liposome, and 
nab-paclitaxel) are increasingly used in solid 
tumors such as breast cancer and nonsmall cell 
lung cancer (NSCLC).8–10 Studies have shown 
that radiotherapy combined with paclitaxel plus 
cisplatin/carboplatin chemotherapy is well toler-
ated and improves the survival rate in patients 

with inoperable locally advanced esophageal can-
cer and with NSCLC.11,12 In a phase I/II study of 
the combination of paclitaxel and cisplatin regi-
men, the ORR was 66% in patients with relapsed 
and metastatic NPC.13 However, concurrent 
paclitaxel chemotherapy failed to improve effi-
cacy in pancreatic cancer and had similar toxicity 
to the standard regimen.14 Meanwhile, in 
LANPC, concurrent chemotherapy with a taxane 
plus cisplatin can ensure treatment efficacy while 
avoiding excessive toxicity is still unclear. 
Therefore, this study aimed to evaluate the effi-
cacy and safety of concurrent chemotherapy using 
taxane plus cisplatin compared to that of cisplatin 
alone for LANPC patients with suboptimal 
responses (detectable EBV DNA or SD) to IC. 
While waiting for more convincing evidence, we 
attempted to modify the dual-agent chemother-
apy regimen with taxane and cisplatin.

Methods

Study design and patients
This retrospective study evaluated 197 patients 
with LANPC who received taxane plus cisplatin 
or cisplatin alone during radiotherapy at Sun Yat-
sen University Cancer Center between April 2013 
and December 2020 (Figure 1). The inclusion 
criteria were as follows: (1) newly pathologically 
diagnosed stage III–IVA LANPC (T3-4NanyM0 
or TanyN2-3M0) based on the Union for 
International Cancer Control/American Joint 
Committee on Cancer eighth edition staging sys-
tem; (2) received IC and CCRT; (3) completed 
two to four cycles of IC; (4) available magnetic 
resonance images of the nasopharynx and neck 
before and after IC for tumor response evalua-
tion; (5) detectable EBV DNA or SD response 
after two to four cycles of IC, as evaluated accord-
ing to the Response Evaluation Criteria in Solid 
Tumors (RECIST 1.1), and; (6) no additional 
immunotherapy or adjuvant chemotherapy. The 
exclusion criteria were as follows: (1) any history 
of malignancy; (2) pregnancy or breastfeeding, 
and; (3) the presence of severe coexisting illness.

The patients were divided into two groups based 
on their concurrent chemotherapy: those who 
received taxane-containing DACC and cisplatin 
[single-agent concurrent chemotherapy (SACC)] 
groups. This study was approved by the Clinical 
Research Committee of Sun Yat-sen University 
Cancer Center (approved number: B2022-674-
01) and was waived of informed consent. The 
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study was conducted following the principles of 
the Helsinki Declaration.

Assessment of plasma level of EBV DNA
Plasma EBV DNA concentrations were deter-
mined using a real-time quantitative polymerase 
chain reaction assay before treatment, after IC, 
and 3 months after the completion of CCRT. The 
cut-off values of pretreatment and posttreatment 
EBV DNA levels were 4000 copies/mL and 0 cop-
ies/mL, respectively. These cut-off values have 
been identified as a predictive marker of tumor 
burden and tumor response to treatment in previ-
ous studies.15–17

Treatment and tumor response evaluation
All of the patients received IC plus CCRT. IC 
regimens included TP, TPF, or TP/TPF com-
bined with targeted therapy. T indicated taxane 
in any form, including docetaxel (75 mg/m2, day 
1), paclitaxel liposomal (135–175 mg/m2, day 1), 
and nab-paclitaxel (260 mg/m2, day 1). P indi-
cated cisplatin (80–100 mg/m2, day 1). F referred 
to fluorouracil (300–500 mg/m2, continuous 
intravenous infusion for 3–5 days). Targeted 
therapy indicated nimotuzumab (200 mg, day 1) 
or cetuximab (initial dose of 400 mg/m2, day 1 
and 200 mg/m2, day 1 on the subsequent course 
of treatment). Every regimen was administered at 
3-week intervals of two to four cycles. In the 

DACC group, the concurrent chemotherapy regi-
men comprised taxane (docetaxel/paclitaxel lipo-
somal/ nab-paclitaxel) and cisplatin (80–100 mg/
m2), which were administered on days 1 and 22 
during radiotherapy combined with targeted ther-
apy [nimotuzumab (200 mg, weekly during 
radiotherapy)].

All patients underwent intensity-modulated radi-
otherapy (IMRT) five times per week for 
6–7 weeks at 2.00–2.34 Gy per fraction. The plan-
ning target volume dose was 68–70 Gy. Other 
details of the IMRT plan were in line with previ-
ous studies.18 All patients underwent magnetic 
resonance imaging (MRI) of the nasopharynx 
and neck post-IC and 3 months after treatment 
completion, and images were independently eval-
uated by two physicians according to RECIST 
1.1. Tumor responses were divided into the fol-
lowing four categories: CR, PR, SD, and PD.

Follow-up and end points
The primary end point was PFS, defined as the 
first day of IC to any treatment failure or death 
from any cause. The secondary end points were 
overall survival (OS, defined as the first day of IC 
to death from any cause), distant metastasis-free 
survival (DMFS, defined as the first day of IC to 
documented distant metastasis), and locoregional 
relapse-free survival (LRFS, defined as the first 
day of IC to documented locoregional recurrence). 

Figure 1. Treatment scheme of the two groups. All the included patients received two to four cycles of IC and 
were deemed resistant to the initial IC regimen (with detectable EBV DNA or SD according to RECIST 1.1). In 
addition, 41 patients received concurrent chemotherapy of taxane plus cisplatin regimen (the DACC group), 
and 156 patients received cisplatin alone (the SACC group).
DACC, double-agent concurrent chemotherapy; EBV DNA, DNA load of Epstein–Barr virus; IC, induction chemotherapy; 
RECIST 1.1, Response Evaluation Criteria in Solid Tumors version 1.1; SACC, single-agent concurrent chemotherapy; SD, 
stable disease.

https://journals.sagepub.com/home/tam


TherapeuTic advances in 
Medical Oncology Volume 15

4 journals.sagepub.com/home/tam

After treatment, patients were followed up every 
3 months for the first 2 years, every 6 months for 
the next 3–5 years, and annually thereafter or until 
death. The routine evaluation included fiberoptic 
pharyngorhinoscopy, an MRI of the nasopharynx 
and neck, and a serological test for EBV. Any sus-
pected recurrence or distant metastasis was further 
evaluated by biopsy or imaging techniques.

Statistical analysis
Between-group comparisons were performed 
using the chi-square test or Fisher exact test for 
categorical variables. Kruskal–Wallis H test was 
applied to analyze grade 1–4 toxicities in both 
groups. Propensity score matching (PSM) was 
performed to minimize bias in evaluating the 
curative effect. A logistic regression model was 
used to calculate propensity scores based on 
smoking, overall stage, pretreatment EBV DNA, 
IC regimen, and IC cycles. The dependent vari-
able was the regimens of concurrent chemother-
apy. Then, all the included patients were matched 
without replacement by two methods: (i) 1:2 
nearest-neighbor matching and (ii) caliper match-
ing, which utilized a caliper size of 0.2. Survival 
curves were generated using the Kaplan–Meier 
method and compared using the log-rank test. A 
Cox proportional hazard model was used for the 
multivariate analyses of survival outcomes. The 
hazard ratios (HRs) with their 95% confidence 
intervals (CIs) were calculated using the Cox pro-
portional hazards model (treatment group as a 
single covariate), and further interaction analyses 
were performed to assess whether treatment 
effects differed among subgroups. All statistical 
analyses were performed using Statistical Package 
for the Social Sciences (SPSS) software (version 
25.0) and R (version 4.1.3). Two-sided p values 
>0.05 were considered statistically significant.

Results

Patient characteristics
The SACC and DACC groups included 156 
(79.2%) and 41 (20.8%) patients, respectively. 
The baseline patient characteristics are presented 
in Table 1. Overall, the median patient age was 
48 years (range, 15–76 years), and the male:female 
ratio was 3.2:1. The median copies of pretreat-
ment EBV DNA was 4370 (range, 
0–1,400,000 copies/mL). The chemotherapy plus 
targeted therapy rate was 55.3% concerning the 
IC regimen. After 1:2 nearest-neighbor matching, 

116 (75 versus 41) patients remained in the entire 
cohort. During the matching process, only one 
object was matched to each of the seven patients, 
so the final matching results did not fully satisfy 
the 1:2 ratio. After PSM, the standardized mean 
difference (SMD) of covariates, including smok-
ing, overall stage, pretreatment EBV DNA, IC 
regimen, and IC cycles, is 0.07, 0.03, 0.07, 0.05, 
and 0.00 (all SMD < 0.1). In the matched cohort, 
stage IV patients made up 89%. The level of pre-
treatment EBV DNA ⩾ 4000 copies/mL was 
higher than that before matching, accounting for 
57.8% of the matched population. In addition, in 
the DACC and SACC groups, the maximum 
number of copies of post-IC EBV DNA is 36,800 
and 17,900, respectively, and the minimum is 
zero. For IC, the ratio of chemotherapy alone to 
chemotherapy in combination with targeted ther-
apy was 2.74, with all matched patients receiving 
three to four courses of IC.

Treatment efficacy
Short-term efficacy was evaluated by MRI of the 
nasopharynx and neck and plasma EBV DNA 
level 3 months after the completion of CCRT 
(Table 2). Among all patients, magnetic reso-
nance images were unavailable in seven patients, 
and EBV DNA data was inaccessible in nine 
patients. The ORR of the SACC and the DACC 
groups was 85.3% (133/156), and 92.7% (38/41), 
respectively. For the patients who experienced 
unsatisfactory responses (101 of 197 were SD) to 
IC, 18 of 197 (9.1%) patients still had a post-
CCRT SD response. One patient was evaluated 
for PD in the entire cohort. The number of 
patients in the SACC and DACC groups who 
still had detectable EBV DNA after CCRT was 
21 of 156 (13.5%) and 5 of 41 (12.2%). The 
comparison of PFS, OS, DMFS, and LRFS sur-
vival curves between the unmatched and matched 
cohorts are presented in Figures 2 and 3, respec-
tively. The median follow-up was 54.5 months 
(range, 1–107 months). In general, 15 (7.6%) 
patients experienced locoregional relapse, 16 
(8.1%) experienced distant metastasis, and 9 
(4.6%) patients died. Before matching, there was 
no significant between-group difference for 
3-year PFS (86.6% versus 87.8%, p = 0.56), OS 
(95.2% versus 97.6%, p = 0.77), DMFS (89.6% 
versus 87.8%, p = 0.60), and LRFS (90.6% versus 
92.3%, p = 0.64). After matching, the 3-year PFS 
of the DACC group was not significantly better 
than that of the SACC group. There were also no 
significant differences in other endpoints between 
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Table 1. Baseline characteristics of the entire cohort before and after matching.

Characteristic Before matching After matchingb

 SACC groupa (n = 156) DACC group (n = 41) p value SACC group (n = 75) DACC group (n = 41) p value

Age, years 0.348 0.375

 Median (range) 48 (15–76) 48 (19–75) 47.5 (19–76) 48 (19–75)  

Gender 0.463 0.950

 Male 117 (75.0) 33 (80.5) 60 (80.0) 33 (80.5)  

 Female 39 (25.0) 8 (19.5) 15 (20.0) 8 (19.5)  

Smoking 0.044 0.327

 No 113 (72.4) 23 (56.1) 49 (65.3) 23 (56.1)  

 Yes 43 (27.6) 18 (43.9) 26 (34.7) 18 (43.9)  

Drinking 0.112 0.194

 No 134 (85.9) 31 (75.6) 64 (85.3) 31 (75.6)  

 Yes 22 (14.1) 10 (24.4) 11 (14.7) 10 (24.4)  

Family history of NPC 0.349 0.449

 No 140 (89.7) 34 (82.9) 66 (88.0) 34 (82.9)  

 Yes 16 (10.3) 7 (17.1) 9 (12.0) 7 (17.1)  

T categoryc 0.220 0.285

 T1–2 11 (7.1) 6 (14.6) 5 (6.7) 6 (14.6)  

 T3–4 145 (92.9) 35 (85.4) 70 (93.3) 35 (85.4)  

N categoryc 0.050 0.603

 N0–2 109 (69.9) 22 (53.7) 44 (58.7) 22 (53.7)  

 N3 47 (30.1) 19 (46.3) 31 (41.3) 19 (46.3)  

Overall stagec 0.005 1.000

 III 54 (34.6) 5 (12.2) 9 (12.0) 5 (12.2)  

 IVA 102 (65.4) 36 (87.8) 66 (64.7) 36 (87.8)  

Pretreatment EBV DNA 0.249 0.509

 < 4000 copies/mL 88 (56.4) 19 (46.3) 30 (40.0) 19 (46.3)  

 ⩾ 4000 copies/mL 68 (43.6) 22 (53.7) 45 (60.0) 22 (53.7)  

IC regimen 0.010 0.985

 TP/TPF 77 (49.4) 11 (26.8) 20 (26.7) 11 (26.8)  

 TP/TPF + target 79 (50.6) 30 (73.2) 55 (73.3) 30 (73.2)  

IC cycles 0.000 —d

 2 cycles 41 (26.3) 0 (0.0) 0 (0.0) 0 (0.0)  

 3–4 cycles 115 (73.7) 41 (100.0) 75 (100.0) 41 (100.0)  

Bold indicates p value < 0.05.
aPatients were divided into two groups according to the regimen of concurrent chemotherapy.
bPatients were matched with smoking, overall stage, pretreatment EBV DNA, IC regimen, and IC cycles, which used a method of PSM.
cTNM stage was based on the eighth edition of UICC/AJCC staging system.
dNo statistics are computed because IC cycles after matching is a constant.
EBV DNA, DNA load of Epstein–Barr virus; IC, induction chemotherapy; NPC, nasopharyngeal carcinoma; PSM, propensity score matching.
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the two groups (all p > 0.05). More specifically, 
the 3-year PFS, OS, DMFS, and LRFS in the 
SACC and DACC groups were (81.7% versus 
87.8%, p = 0.80), OS (97.3% versus 97.6%, 
p = 0.48), DMFS (90.5% versus 87.8%, 
p = 0.64), and LRFS (86.9% versus 92.3%, 
p = 0.77) after matching. Of all the patients, 
multivariate analysis indicated that the IC regi-
men was an independent prognostic factor of 
PFS (TP/TPF versus TP/TPF + target: 
HR = 0.58; 95% CI: 0.34–0.97; p = 0.036), 
LRFS (HR = 0.41; 95% CI: 0.20–0.83; 
p = 0.013), and DMFS (HR = 0.33; 95% CI: 
0.15–0.70; p = 0.004). Overall stage showed 
independent significance for PFS (HR = 0.21; 
95% CI: 0.05–0.88; p = 0.032). Patients with a 
pretreatment EBV DNA level ⩾4000 copies/
mL had a higher risk of distant metastasis than 
those with an EBV DNA <4000 copies/mL 
(HR = 3.41; 95% CI: 1.10–10.60; p = 0.034) 
(Table 3). In addition, subgroup analysis in the 
matched patients did not show significant advan-
tages in PFS in the DACC group (Figure 4). 
Unfortunately, 95% CIs contained 1.0 in both 
the general population (HR = 0.79; 95% CI: 
0.27–2.29; p = 0.66) and other subgroups, indi-
cating that there was no statistically significant 
difference between the two therapeutic 
strategies.

Toxicities
As shown in Table 4, grade 4 adverse events 
occurred in 6 (3.8%) patients in the SACC group 
and 13 (31.7%) patients in the DACC group. No 
other grade 5 adverse events or treatment-related 
deaths were reported in both groups. The most 
common adverse event in the entire cohort was 
hematologic adverse events, especially anemia, 
which occurred in 155 (78.7%) patients. Notably, 
DACC treatment was significantly associated 
with an increased incidence of grade 1–4 hemato-
logical toxicities including leukocytopenia [34 
(82.9%)], neutropenia [23 (56.1%)], and throm-
bocytopenia [18 (43.9%)]. However, the inci-
dence of grade 1 and grade 2 nephrotoxicity was 
higher in the SACC group [141 (90.4%)]. 
Meanwhile, the incidence of other adverse events 
was similar between the two groups.

Discussion
In this study, we compared the feasibility and effi-
cacy of DACC (taxane plus cisplatin) with those 
of SACC (cisplatin alone) in LANPC patients 
with suboptimal response to IC and found that 
concurrent chemotherapy using double agent did 
not provide any significant survival benefit when 
compared with cisplatin alone before and after 
PSM. In addition, the incidence of grade 1–4 
hematological toxicities including leukocytope-
nia, neutropenia, and thrombocytopenia was 
higher in the DACC group than in the SACC 
group.

For patients with stage III–IVA (except T3N0) 
NPC, IC followed by CCRT is the recommended 
treatment modality in the American Society of 
Clinical Oncology (ASCO) and Chinese Society 
of Clinical Oncology (CSCO) guidelines.19 IC 
plays an essential role in the IMRT era, mainly by 
eliminating distant metastasis to improve patient 
outcomes. In the updated MAC-NPC meta-anal-
ysis, which included 19 trials and 4806 patients 
from endemic and nonendemic areas, the results 
confirmed that the addition of concomitant 
chemotherapy to radiotherapy significantly 
improved OS (HR = 0.79; 95% CI: 0.73–0.86; 
p < 0.001).20,21 However, 30% of patients have a 
suboptimal response (SD or PD) to IC, resulting 
in poor outcomes and treatment failure.3 Previous 
studies have shown that tumor response and EBV 
DNA after IC are reliable prognostic factors for 
risk stratification of NPC.22,23 A study of a nonen-
demic area (in France) reported that 5-year OS 
for patients with post-IC SD was 60%, while 

Table 2. Short-term efficacy was assessed 3 months after the completion of 
treatment.

Efficacy SACC (156) DACC (41) p Valuea

Response Overall Overall 0.384

CR 36 (23.1) 3 (7.3)  

PR 97 (62.2) 35 (85.4)  

SD 15 (9.6) 3 (7.3)  

PD 1 (0.6) 0 (0.0)  

NE 7 (4.5) 0 (0.0)  

EBV DNA 0.109

0 copies/mL 126 (80.8) 36 (87.8)  

>0 copies/mL 21 (13.5) 5 (12.2)  

NE 9 (5.7) 0 (0.0)  

ap Values were compared between DACC group and SACC group by Wilcoxon test.
CR, complete response; DACC, double-agent concurrent chemotherapy; EBV DNA, 
DNA load of Epstein–Barr virus; NE, inevaluable; PD, disease progression; PR, 
partial response; SACC, single-agent concurrent chemotherapy; SD, stable disease.
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post-IC CR/PR was 100%/79.4%.24 Luo et al.4 
found that concurrent cisplatin chemotherapy 
appears to be inadequate for patients with a sub-
optimal response to IC, and intensive therapy is 
needed. A recent study by Italian scientists has 
shown that negative pretreatment of EBV DNA 
can be considered a prognostic biomarker for 
longer disease-free survival (DFS) and OS in 
NPC in nonendemic regions. Unfortunately, the 
study lacked information on posttreatment testing 
for EBV DNA viral load.25 However, the optimal 
strategy for increasing the intensity of treatment 
for these high-risk patients based on concurrent 
cisplatin chemotherapy is still to be clarified. A 
phase II study reported that concurrent dual-agent 

chemotherapy (raltitrexed plus cisplatin) was a 
safe and effective regimen in NPC, with an ORR 
of 98% and a 2-year OS rate of 92%.6

In a combined analysis of six randomized trials in 
NPC, concurrent TP (paclitaxel + cisplatin) was 
associated with a significantly higher CR 
(OR = 2.60, 95% CI: 0.37–18.17, p < 0.05) and a 
significantly lower incidence of grade 3 and grade 
4 gastrointestinal injury (OR = 0.38, 95% CI: 
0.16–0.93, p < 0.05) than was PF (cispl-
atin + 5-FU).5 However, Qin et al.7 found that 
concurrent double-agent chemotherapy did not 
provide survival benefits and was associated with 
higher hematological toxicities than a single-agent 

Figure 2. Kaplan–Meier survival curves of two groups before matching. Survival curves of (a) PFS, (b) OS, (c) 
DMFS, and (d) LRFS in all the included patients.
DMFS, distant metastasis-free survival; LRFS, locoregional relapse-free survival; OS, overall survival; PFS, progression-free 
survival.
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regimen. Collectively, these findings support that 
concurrent dual-agent chemotherapy may be a 
potential treatment option for high-risk LANPC 
patients. However, it remains unclear whether 
this regimen is safer and more effective. Therefore, 
we compared concurrent chemotherapy using 
taxane plus cisplatin with cisplatin alone in 
patients with a suboptimal response (detectable 
EBV DNA, or SD) to IC. The results showed 
that the addition of taxane to cisplatin-based con-
current chemotherapy did not improve survival 
benefits and increased acute toxicities. Although 
the ORR of the DACC group was slightly higher 
than that of the SACC group, there were no sig-
nificant differences between the two groups. 

Further, DACC did not show an advantage in the 
3-year PFS, OS, DMFS, and LRFS.

There were several possible explanations for the 
nonsignificant difference in survival between the 
two groups. First, the potential survival benefit of 
DACC is decreased in the IMRT era. Studies 
have shown that concurrent chemotherapy helped 
improve local control and increased the opportu-
nity for sensitizing radiotherapy in LANPC.26,27 
However, with the development of radiation tech-
nology, there was evidence that the advantage of 
IMRT was mainly associated with local control 
when compared with conventional radiother-
apy.28–30 Therefore, the application of IMRT may 

Figure 3. Kaplan–Meier survival curves of two groups after PSM. Survival curves of (a) PFS, (b) OS, (c) 
DMFS, and (d) LRFS in the two groups after matching with smoking, overall stage, pretreatment EBV DNA, IC 
regimen, and IC cycles.
DMFS, distant metastasis-free survival; EBV DNA, DNA load of Epstein–Barr virus; IC, induction chemotherapy; LRFS, 
locoregional relapse-free survival; OS, overall survival; PFS, progression-free survival; PSM, propensity score matching.
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weaken the local control benefits of concurrent 
chemotherapy, and the radio-sensitization ben-
efit of DACC may be similar to that of SACC. 
Second, the suboptimal responders to IC in  

the current study may be insensitive to the tax-
ane-containing chemotherapy regimen. Thus, 
the use of the same or similar drugs in CCRT 
may reduce the efficacy of concurrent 

Table 3. Multivariate analysis of prognostic factors in the entire cohort.

Variables Included patients (n = 197)

HR (95% CI) p Valuea

OS

 Smoking (no versus yes) 0.58 (0.12–2.85) 0.506

 N category (0–2 versus 3) 0.70 (0.14–3.41) 0.657

 Pretreatment EBV DNA (<4000 versus ⩾4000 copies/mL) 1.71 (0.45–6.48) 0.429

 IC cycles (2 versus 3–4) 0.53 (0.13–2.17) 0.378

PFS

 Age (<45 versus ⩾45 years) 0.70 (0.32–1.55) 0.382

 Family history of NPC (no versus yes) 0.31 (0.04–2.30) 0.251

 Overall stage (III versus IVA) 0.21 (0.05–0.88) 0.032

 Pretreatment EBV DNA (<4000 versus ⩾4000 copies/mL) 2.26 (0.94–5.42) 0.068

 IC regimen (TP/TPF versus TP/TPF + target) 0.58 (0.34–0.97) 0.036

LRFS

 Gender (male versus female) 0.48 (0.10–2.36) 0.369

 Age (<45 versus ⩾45 years) 0.56 (0.19–1.67) 0.300

 Drinking (no versus yes) 2.10 (0.66–6.67) 0.207

 Overall stage (III versus IVA) 0.18 (0.02–1.47) 0.110

 Pretreatment EBV DNA (<4000 versus ⩾4000 copies/mL) 2.55 (0.80–8.15) 0.115

 IC regimen (TP/TPF versus TP/TPF + target) 0.41 (0.20–0.83) 0.013

 IC cycles (2 versus 3–4) 1.49 (0.31–7.24) 0.621

DMFS

 Overall stage (III versus IVA) 0.31 (0.07–1.44) 0.134

 Pretreatment EBV DNA (<4000 versus ⩾4000 copies/mL) 3.41 (1.10–10.60) 0.034

 IC regimen (TP/TPF versus TP/TPF + target) 0.33 (0.15–0.70) 0.004

 IC cycles (2 versus 3–4) 0.51 (0.16–1.66) 0.266

Bold indicates p value < 0.05.
ap Values were calculated by multivariate Cox proportional hazards regression analysis.
DMFS, distant metastasis-free survival; EBV DNA, DNA load of Epstein–Barr virus; HR, hazards ratio; IC, induction 
chemotherapy; LRFS, locoregional relapse-free survival; NPC, nasopharyngeal carcinoma; OS, overall survival; PFS, 
progression-free survival; 95% CI, 95% confidence interval.
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chemotherapy to some extent. Compared to the 
good prognosis of the landmark gemcitabine and 
cisplatin IC trial, we found that in the landmark 
trial, 97.1% of the patients (235 of 242) in the IC 
group had a CR, as did 96.6% of the patients (230 
of 238) in the standard therapy group 1 month 
after radiotherapy.31 Of the 480 patients, only two 
had PD and none had SD. In the current study, 
CR and SD rates in the SACC and DACC groups 
were 23.1% (36 of 156) versus 7.3% (3 of 41) and 
9.6% (15 of 156) versus 7.3% (3 of 41), respec-
tively.31 A total of 3 months after treatment, 
patients with detectable EBV DNA were 13.5% 
(21 of 156) versus 12.2% (5 of 41).31 Previous 
studies have shown that both SD and EBV DNA 
load can indicate a poor prognosis after treat-
ment.22,23 In addition, it is worth noting that in the 
landmark trial, a total of 480 patients were 
enrolled, of which 11.2% (27 of 242) and 10.1% 
(24 of 238) N3 stages were in the induction and 
standard treatment groups, respectively.31 In our 
study, the proportion of N3 patients in the SACC 
group and the DACC group was 30.1% (47 of 

156) and 46.3% (19 of 41), respectively. Therefore, 
the majority of patients included in this study had 
poor prognostic features of N2 or N3 disease or 
bulk primary tumors (T3 or T4), all of which were 
surrogate indicators of latent metastasis. In terms 
of long-term survival, PFS, OS, DMFS, and LRFS 
in the IC arm in the landmark trial were compara-
ble or a little superior to those in our study: 3-year 
PFS (85.3% in the landmark trial versus 86.6–
87.8% in this study), 3-year OS (94.6% in the 
landmark trial versus 95.2–97.6% in this study), 
3-year DMFS (91.1% in the landmark study versus 
87.8–89.6% in this study), and 3-year LRFS 
(91.8% in the landmark study versus 90.6–92.3% 
in this study).31 Given all this, clinical outcomes in 
high-risk LANPC patients were less than ideal 
even with aggressive treatment, including chemo-
therapy followed by CCRT. Finally, although the 
toxicities of concurrent chemotherapy were toler-
ated, severe acute toxicities associated with 
DACC may affect patient outcomes. Severe neu-
tropenia has been reported as a negative inde-
pendent prognostic factor for PFS in head and 

Figure 4. Subgroup analysis of PFS in the matched patients. A Cox proportional hazards model was used 
to calculate HRs and 95% CIs and to conduct an interaction test, which included the interaction term (e.g., 
age × treatment), a covariate of interest (e.g., age), and the trial group. An HR of more than 1.0 implies a 
higher risk of disease progression with DACC than with SACC.
DACC, double-agent concurrent chemotherapy; HR, hazards ratio; IC, induction chemotherapy; LRFS, locoregional relapse-
free survival; PFS, progression-free survival; SACC, single-agent concurrent chemotherapy; 95% CI, 95% confidence 
interval.
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neck squamous cell carcinoma,27 although it has 
not been reported in NPC. The incidence of 
grade 3 and grade 4 leukopenia and neutropenia 
was significantly higher in the DACC group 
(41.5% and 31.7%, respectively), consistent with 
previous reports.7,32

In the future, considering that the incidence of dis-
ease recurrence is the highest within 2 years after 
chemoradiotherapy, strategies for providing addi-
tional benefits for high-risk patients with large 
tumor volumes after IC need to be explored. 
There is growing evidence that cetuximab or 
nimotuzumab administered delivered during IC 
or radiotherapy is effective for long-term sur-
vival.33–35 Analysis of preliminary clinical results 
from two phase II trials showed that radiotherapy 
combined with weekly nimotuzumab produced 
excellent survival benefits and tolerable toxicities 
in LANPC.36,37 The results of our multivariate 
analysis are consistent with the reported studies, 
suggesting that chemotherapy combined with 
targeted therapy can improve survival benefits for 
PFS, LRFS, and DMFS. In addition, preclinical 
studies have shown that radiotherapy combined 
with immunotherapy has a synergistic for inhibit-
ing tumor growth synergistically. In a small, sin-
gle-arm, phase II trial, reported at the ASCO 
annual meeting, neoadjuvant chemotherapy plus 

toripalimab followed by CCRT in LANPC 
achieved an ORR of 88.9%, and the CR rate was 
41.3%. The phase III trial is ongoing 
(NCT05211232).

Adjuvant therapy is also a robust treatment option 
available for high-risk populations; however, its 
use is limited by its poor tolerance, with 40−50% 
of patients unable to complete the standard cispl-
atin-based adjuvant regimens.38–40 A multicenter 
phase III randomized controlled trial reported 
that the addition of metronomic adjuvant capecit-
abine was associated with better failure-free sur-
vival (FFS) than observation alone, with the 
3-year FFS being significantly higher in the met-
ronomic capecitabine group (85.3% versus 
75.7%).41 Accordingly, the treatment model for 
high-risk recurrent or metastatic patients with 
LANPC is updated in the latest CSCO guidelines 
based on these findings.42 Collectively, the addi-
tion of adjuvant therapy rather than the intensifi-
cation of concurrent chemotherapy may be a more 
suitable strategy for high-risk patients with 
LANPC.

Several limitations should be considered. First, 
this was a retrospective study, and thus, inherent 
biases could not be avoided. Although we tried to 
minimize selection bias by using PSM, 

Table 4. Grade 1–4 acute toxicities between the two groups during concurrent chemotherapy.

Adverse event SACC group (n = 156) DACC group (n = 41) p Valuea

Toxicity grade 1 (%) 2 (%) 3 (%) 4 (%) 1 (%) 2 (%) 3 (%) 4 (%)  

Hematological

Leucocytopenia 36 (23.1) 52 (33.3) 25 (16.0) 2 (1.3) 10 (24.4) 7 (17.1) 13 (31.7) 4 (9.8) 0.007

Neutropenia 30 (19.2) 23 (14.7) 23 (14.7) 4 (2.6) 2 (4.9) 8 (19.5) 5 (12.2) 8 (19.5) 0.001

Anemia 99 (63.5) 25 (16.0) 0 (0.0) 0 (0.0) 8 (19.5) 14 (34.1) 9 (22.0) 0 (0.0) <0.001

Thrombocytopenia 20 (12.8) 5 (3.2) 4 (2.6) 0 (0.0) 7 (17.1) 6 (14.6) 4 (9.8) 1 (2.4) <0.001

Nonhematological

ALT increase 5 (3.2) 2 (1.3) 0 (0.0) 0 (0.0) 2 (4.9) 1 (2.4) 1 (2.4) 0 (0.0) 0.293

AST increase 3 (1.9) 0 (0.0) 1 (0.6) 0 (0.0) 1 (2.4) 0 (0.0) 2 (4.9) 0 (0.0) 0.218

Creatinine increase 7 (4.5) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0.116

Decreased renal function 81 (51.9) 60 (38.5) 15 (9.6) 0 (0.0) 23 (56.1) 13 (31.7) 5 (12.2) 0 (0.0) 0.696

Bold indicates p value < 0.05.
ap Values were calculated by Kruskal–Wallis H test.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; DACC, double-agent concurrent chemotherapy; SACC, single-agent concurrent 
chemotherapy.
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treatment-related factors were well-balanced 
between the groups after matching, while some 
confounding factors could not be adequately 
matched. Due to the removal of some mismatched 
data, the data involved in the analysis may no 
longer be representative of the population as a 
whole and should be interpreted with caution. 
Second, the included patients underwent different 
regimens and cycles of IC. A previous study showed 
that survival rates did not significantly differ accord-
ing to the regimens between different regimens 
(e.g., gemcitabine and cisplatin versus docetaxel 
and cisplatin versus docetaxel, cisplatin, and fluoro-
uracil) and cycles (e.g., 2 versus 3) of IC. The opti-
mal number of IC cycles is still controversial, with 
one study showing that two or three cycles have a 
similar effect on survival rate, while four cycles of 
IC not only increase toxicities but also do not 
improve survival.43 Further randomized trials are 
needed to establish a more effective chemo-radio-
therapeutic strategy to improve the prognosis of 
high-risk LANPC patients after IC.

Conclusion
From this study, we do not have sufficient evidence 
due to the small sample size that concurrent taxane 
and cisplatin chemotherapy provides additional 
survival benefits in LANPC patients with an unfa-
vorable response (detectable EBV DNA levels or 
SD) after IC. It appears that increasing the inten-
sity of concurrent chemotherapy is not an appropri-
ate option for patients with an unsatisfactory 
response to IC. Further studies are needed to iden-
tify more effective treatment modalities for high-
risk LANPC patients.
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