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Abstract 
Many locally advanced nasopharyngeal carcinoma patients develop local recurrence or distant metastasis. Our retrospective real-
world study aims to evaluate the efficacy and safety of curative sequential approach with induction chemotherapy followed by 
concurrent chemoradiation + nimotuzumab as first-line therapy in advanced nasopharyngeal carcinoma. From 2015 to 2021, the 
clinic data of 117 patients with advanced nasopharyngeal carcinoma (stage III–IV a) who were treated in the Affiliated Hospital of 
Guangdong Medical University were retrospectively reviewed. Fifty-four patients in observation group received taxanes, cisplatin, 
and 5-fluorouracil/taxanes and cisplatin induction chemotherapy and nimotuzumab (200 mg, weekly) combined with concurrent 
chemo-radiotherapy (cisplatin: 40 mg/m2 weekly; intensity-modulated radiation therapy); 63 patients in control group received 
same therapy without nimotuzumab. There was no significant difference in patients’ characteristic baseline between 2 groups 
(P > .05). The complete response rate and objective response rate of the observational group was significantly higher than control 
group (46.30% vs 17.64%, P = .01; 96.30% vs 82.54%, P = .02). The median follow-up time was 24.77 (3.53–65.97) months. 
Both of the median progress free survival time and overall survival time were not reached. The 5-year progression-free survival rate 
of observation group was greater than control group (84.40% vs 63.70%, hazard ratios 0.365, 95% confidence intervals 0.147–
0.909, P = .03). The 5-year overall survival rate of observation group and control group were 91.70% and 84.60%, respectively 
(P = .20). None of the patients withdrew from the study due to adverse events. Nimotuzumab combined with concurrent 
chemoradiotherapy as first-line therapy in advanced nasopharyngeal carcinoma can improve objective response rate and 5-year 
progress free survival rate with good safety profile.

Abbreviations: CIs = confidence intervals, CR = complete response, DCR = disease control rate, EGFR = epidermal growth 
factor receptor, HRs = hazard ratios, IC = induction chemotherapy, IMRT = intensity-modulated radiation therapy, NCCN = the 
National Comprehensive Cancer Network, NPC = nasopharyngeal carcinoma, ORR = objective response rate, OS = overall 
survival, PD = disease progression, PF = cisplatin and 5-fluorouracil, PFS = progression-free survival, PR = partial response, TP = 
taxanes and cisplatin, TPF = taxanes, cisplatin and 5-fluorouracil.
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1. Introduction

Nasopharyngeal carcinoma (NPC) is a malignant tumor of the 
mucosal epithelium of the nasopharynx, which is one of the 
common malignant tumors in southern China. According to 
GLOBOCAN 2020, there were 1,33,354 new cases of nasopha-
ryngeal cancer worldwide in 2020, including 80,008 deaths.[1–3] 
At present, the annual incidence of NPC in China is as high as 
0.25% with the mortality of 0.14%.[4] The pathogenesis of NPC 
is still unclear, mainly related to infection, genetics, and environ-
mental factors. Because nasopharyngeal cancer symptoms are 

not typical, the onset site is hidden; more than 70% of patients 
have been diagnosed as advanced stage initially.[5] The National 
Comprehensive Cancer Network (NCCN) guidelines recom-
mend concurrent chemoradiotherapy combined with adjuvant 
or induced chemotherapy combined with concurrent chemora-
diotherapy as the preferred treatment for locally advanced NPC.

Under this situation, 20% to 30% of NPC patients will 
develop local recurrence or distant metastasis. So, the develop-
ment of new specific drugs is of great significance.

Nimotuzumab is a highly humanized monoclonal anti-
body that can inhibit tumor angiogenesis, promote tumor 
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cell apoptosis and antitumor cell proliferation. It has signif-
icant efficacy in various malignancies with less toxicity. As 
for NPC, the efficacy of nimotuzumab has been demonstrated 
already. A retrospective analysis from Liu et al[6] found that 
the 2-year overall survival (OS) in experimental group was 
96.6%, which showed an obvious efficacy of nimotuzumab 
combined with concurrent chemoradiotherapy. The patients 
were generally well tolerated and there were no treatment-re-
lated deaths. Gao et al[7] found that the objective response 
rate (ORR) and disease control rate (DCR) of the experimen-
tal group and the control group were 78.5% versus 58.5% 
and 93.8% versus 80.0% (P = .01, P = .02), and the median 
OS of the 2 groups was (18.9 ± 3.6) and (16.3 ± 3.8) months, 
which were superior to those of the control group, adverse 
reactions are tolerable. But until now, the evidence of nimo-
tuzumab on long-term (5-year progression-free survival [PFS] 
and OS) benefits is still insufficient. This study aimed to com-
pare the treatment efficacy and safety of induction chemo-
therapy (IC) with sequential nimotuzumab plus concurrent 
chemoradiotherapy with chemoradiotherapy alone in patients 
with advanced NPC.

2. Methods

2.1. Patients

All consecutive cases of 117 patients with advanced NPC 
(AJCC 8th Edition) admitted to “The Affiliated Hospital of 
Guangdong Medical University” from 2015 to 2021 were 
included. Inclusion criteria: Aged 18 to 70; Karnofsky perfor-
mance score ≥60 points; Histopathologic proof of undifferenti-
ated non-keratinizing carcinoma of the nasopharynx; Clinical 
stage: III to IV a. Exclusion Criteria: Received other anti-tumor 
systemic therapy, including chemotherapy, targeted therapy, 
etc; Autoimmune diseases. The study was conducted accord-
ing to the Declaration of Helsinki and was approved by the 
ethics committee of Affiliated Hospital of Guangdong Medical 
University.

The tumor staging was based on AJCC 8th Edition staging 
system. Patient and tumor baseline characteristics (age, gender, 
Karnofsky performance score, TNM stage, clinic stage, and 
treatment in each group) were collected.

2.2. Treatment

2.2.1. Control group. Patients had received taxanes, cisplatin 
and 5-fluorouracil (TPF)/taxanes and cisplatin (TP) IC with 
concurrent chemoradiotherapy.

2.2.2. Observation group. Patients had received TPF/TP 
IC and sequential chemoradiotherapy, and also treatment of 
nimotuzumab.

Regimens included:
- TPF/TP IC (every 3 weeks for 3–4 cycles)
T: paclitaxel 135 to 175 mg/m2 or docetaxel 75 mg/m2 on day 1
P: cisplatin 75 mg/m2 on day 1
F: 5-fu 500 mg/m2 civ 120 hours or Tegafur, Gimeracil, and 

Oteracil Potassium capsules 40 to 60 mg/m2 1 to 14 days
- Concurrent chemoradiotherapy
Chemotherapy: cisplatin 40 mg/m2 on days 1, every week for 

7 to 9 weeks.
Radiotherapy: intensity modulated radiotherapy (IMRT) 

(RTOG 0615)
GTVnx: total dose 66 to 76 Gy for 32 to 33 fractions; 

GTVnd: total dose 66 to 70 Gy for 32 to 33 fractions; CTV1: 
total dose 60 to 62 Gy for 32 to 33 fractions CTV2: total dose 
50 to 56 Gy for 32 to 33 fractions

Nimotuzumab: 200 mg intravenously every week for 7 to 9 
weeks.

2.3. Efficacy and safety assessments

Imaging evaluation was performed 1 month after concurrent 
chemoradiotherapy, every 3 to 6 months within 2 years, and 
every 6 months within 2 to 5 years. If local tumor recurrence 
or distant metastasis was clinically suspected, imaging can be 
performed at any time.

Based on previous imaging data, the response was evalu-
ated by response evaluation criteria in solid tumors referred to 
revised RECIST guideline (version 1.1).

Complete response (CR): Disappearance of all nasopharyn-
geal target lesions.

Partial response (PR): At least a 30% decrease in the sum of 
diameters of nasopharyngeal target lesions, taking as reference 
the baseline sum diameters.

Disease progression (PD): At least a 20% increase in the sum 
of diameters of nasopharyngeal target lesions and an absolute 
increase of at least 5 mm, or the appearance of new lesions.

Stable disease: Neither sufficient shrinkage to qualify for PR 
nor sufficient increase to qualify for PD.

Based on evaluable data, the ORR and DCR was calculated 
as follows.

PFS: Time from starting of induction therapy to tumor pro-
gression or death.

OS was determined based on the time from starting of induc-
tion therapy to death.

Based on the clinical recording in hospital, the adverse reac-
tions were assessed according to CTCAE (version 5.0).

2.4. Statistical analysis

Statistical analyses used SPSS 22.0 (IBM Corp., Armonk, NY). 
For categorical variables, the percentages and frequencies were 
calculated. For the quantitative index, it is converted into the 
classification index to calculate the percentage and frequency. 
Analyses of patient characteristics at baseline, single factors, 
multivariate analysis and adverse reactions were conducted by 
the Chi-squared test for qualitative variables. Median overall 
survival (mOS) and progression-free survival (mPFS) were esti-
mated from Kaplan–Meier curves. Differences in survival were 
assessed by using a 2-sided log-rank test The Cox proportional 
risk regression model was used to calculate hazard ratios (HRs) 
and 95% confidence intervals (CIs).

3. Results

3.1. Patient characteristics

The patient characteristics of the 2 cohorts are summarized in 
Table 1. Of the 117 patients, 87 (74.36%) were male and 30 
(25.64%) were female, aged 23 to 76 years, with 51 (43.59%) 
clinical stages III and 66 (56.41%) stage IV, and all patients were 
divided into 2 groups. In observation group, 35 (64.81%) of 54 
patients received TPF and 19 (35.19%) received TP, as well as 
49 (77.78%) of TPF, 14 (22.22%) of TP in control group. There 
was no significant difference in patient characteristics at base-
line between 2 groups (P > .05).

3.2. Short-term efficacy

At the end of treatment, antitumor response of the 117 patients 
was analyzed. CR was observed in 25 (46.30%) of the 54 eval-
uable patients in observational group and in 11 (17.46%) of 
the 63 control patients. PR was observed in 27 patients of the 
observation group and in 41 patients of the control group. PD 
wasn’t observed in observation group but in 7 patients of the 
control group, including 2 primary tumor progressions, 2 liver 
metastases,1 of cervical lymph node, lung and bone metasta-
sis. stable disease was observed in 2 patients of the observa-
tion group and in 4 patients of the control group. The ORR 
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(96.30% vs 82.54%, P = .02) and DCR (100% vs 88.89%, 
P = .02) was higher in observational group, respectively 
(Table 2).

3.3. Long-term efficacy

The median follow-up time was 24.77 (3.53–65.97) months. 
The last follow-up date was 20 Oct, 2021. The 5-year PFS of 
observation group was greater than control group (84.40% vs 
63.70%, HR 0.365, 95% CI 0.147–0.909, P = .03). The 5-year 
OS of observation group and control group were 91.70% and 
84.60%, respectively (P = .20).

3.4. Analysis of survival risk factors

The Analyses of patient characteristics at baseline, single fac-
tors, and multivariate analysis were conducted by COX regres-
sion analysis (Figs.  1–3). The univariate analysis showed that 
age (P = .05) affected OS and group (P = .03), clinical stage 

(P = .003), M stage (P ＜ .001), N (P = .02) stage and age 
(P = .03) affected PFS. The multivariate analysis showed that 
only clinical stage (P = .01) was statistical significance.

3.5. Adverse reactions

The adverse reactions mainly included gastrointestinal reac-
tions, myelosuppression and mucosal damage. No patients had 
adverse reactions of grade 5 during the treatment and 1 month 
after treatment. In the stage of concurrent chemo-radiother-
apy, no difference in adverse reactions occurred between the 2 
groups (Table 3).

4. Discussion
Radiotherapy is the most important treatment for locally 
advanced NPC. Compared with conventional radiotherapy, 
IMRT can reduce the 5-year risk of local recurrence in newly 
diagnosed locally advanced NPC by 7.6%.[8] A meta-analysis 

Table 1

Patient characteristics.

Characteristics Non-Nimotuzumab (N = 63) n (%) Nimotuzumab (N = 54) n (%) P value  

Gender   .36
  Male 49 (77.78%) 38 (70.37%)  
  Female 14 (22.22%) 16 (29.63%)  
Age   .81
  <55 yr 43 (68.25%) 38 (70.37%)  
  ≥55 yr 20 (31.75%) 16 (29.63%)  
T stage   .11
  T1 1 (1.59%) 1 (1.85%)  
  T2 10 (15.87%) 17 (31.48%)  
  T3 34 (53.97%) 19 (35.19%)  
  T4 18 (28.57%) 17 (31.48%)  
N stage   .33
  N0 1 (1.59%) 4 (7.41%)  
  N1 16 (25.40%) 10 (18.52%)  
  N2 27 (42.86%) 27 (50.00%)  
  N3 19 (30.16%) 13 (24.07%)  
M stage   .28
  M0 57 (90.48%) 52 (96.30%)  
  M1 6 (9.52%) 2 (3.70%)  
Clinical stage   .59
  III 26 (41.27%) 25 (46.30%)  
  IV 37 (58.73%) 29 (53.70%)  
Kps   .74
  <90 7 (11.11%) 5 (9.26%)  
  ≥90 56 (88.89%) 49 (90.74%)  
BMI   .71
  <18.5 19 (30.16%) 18 (33.33%)  
  ≥18.5 44 (69.84%) 36 (66.67%)  
Induced chemotherapy   .12
  TPF 49 (77.78%) 35 (64.81%)  
  TP 14 (22.22%) 19 (35.19%)  
Fluorouracil, n (%)   .64
  Tegafur, gimeracil, and oteracil potassium capsules 27 (55.10%) 18 (51.43%)  
  5-FU 22 (44.90%) 17 (48.57%)  

BMI = body mass index, KPS = Karnofsky performance status, TP = taxanes and cisplatin, TPF = taxanes, cisplatin, and 5-fluorouracil.

Table 2

Short-term efficacy.

 CR PR SD PD ORR DCR 

Non-nimotuzumab (n = 63) 11 41 4 7 82.54% 88.89%
Nimotuzumab (n = 54) 25 27 2 0 96.30% 100%
P .001 .10 .69 .02 .02 .02

CR = complete response, DCR = disease control rate, ORR = objective response rate, PD = disease progression, PR = partial response, SD = stable disease.
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Figure 1. Univariate analysis of OS. OS = overall survival.

Figure 2. Univariate analysis of PFS. PFS = progression-free survival.

Figure 3. Multivariate analysis of OS and PFS. OS = overall survival, PFS = progression-free survival.
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including 3570 cases of NPC compared traditional 2D or 3D 
and IMRT. IMRT could significantly improve the 5-year local 
control rate and OS of NPC patients, and reduce complica-
tions such as delayed xerostomia, difficult oral closure, etc. 
caused by radiotherapy.[9] Although radiotherapy techniques 
are gradually improving, factors such as important nerves 
around the nasopharynx, tolerance, and high rate of serious 
adverse events limit the efficacy of radiotherapy. Factors such 
as side effects, chemo-radio resistance and organ tolerance 
of chemoradiotherapy limit the improvement of efficacy in 
patients with locally advanced NPC, so there is an urgent need 
for a new treatment with high response rate and low toxic-
ity to be added to further improve the prognosis of NPC.[10] 
How to improve the OS and reduce the recurrence rate of 
patients with locally advanced NPC has become a hot topic in 
the medical field.

Ig-0099 study showed significant improvements in 3-year 
survival rate (78% vs 47%, P = .001) and 3-year PFS (69% vs 
24%, P < .001) compared with radiotherapy alone.[11] NPC-
9901 and NPC-9902 studies also confirmed the role of concur-
rent chemoradiotherapy in locally advanced NPC. The 5-year 
OS had a significant improvement of (72% vs 63%, P = .04).[12] 
As well as several other large clinical studies have reached 
similar conclusions, further confirming that chemoradiother-
apy is superior to radiotherapy alone too.[13,14] Furthermore, 
NCCN guidelines recommend concurrent chemoradiotherapy 
combined with adjuvant as the preferred treatment for locally 
advanced NPC. Local recurrence and distant metastasis are the 
main causes of treatment failure.

IC is another therapy recommended by NCCN. It not only 
can reduce the volume of the primary tumor, but also reduce 
and kill the subclinical lesions, thus reducing the local recur-
rence and distant metastasis rate of the tumor.[15] The study of 
Chen et al[16] showed that the 5-year disease-free survival (DFS) 
(63.7% vs 29.5%, P = .02) and 5-year survival rate (74.5% vs 
47.6%, P = .01) of patients induced by TP regimen were signifi-
cantly improved compared with that of patients induced by TP 
regimen. Another Phase III trial in France confirmed cisplatin 
and 5-fluorouracil (PF) concurrent induced chemotherapy sig-
nificantly increased 3-year PFS (HR 0.44, [95% CI 0.20–0.97]) 
and OS (HR 0.40, [95% CI 0.15–1.04]) benefits.[17] Another 
clinical study showed that PF induced chemotherapy combined 
with concurrent chemoradiotherapy increased the 3-year fail-
ure-free survival from 72% to 80% (P = .03), the 3-year dis-
tant failure-free survival increased from 83% to 90% (P = .03), 
and the 3-year OS increased from 86% to 92% (P = .03).[18] A 
comprehensive clinical study from high incidence areas of NPC 
demonstrated that IC concurrent chemoradiotherapy signifi-
cantly improved OS (HR = 0.75, [95% CI, 0.57–0.99]), and 
improved the distant metastasis-survival by 4%.[19] Based on 
existing clinical studies, the 2018 NCCN guidelines changed the 
evidence for sequential concurrent chemoradiotherapy to class 
2A for locally advanced NPC.

Epidermal growth factor receptor (EGFR) expresses more than 
80% to 90% in NPC.[20] EGFR overexpression is one of the key 
factors leading to tumor cell proliferation, apoptosis inhibition, 
and tumor invasion and metastasis.[21,22] Therefore, anti-EGFR 
therapy has become a new treatment option. Nimotuzumab is a 

humanized monoclonal antibody against EGFR, as well as the 
humanization degree is up to 95%. The main anti-tumor mech-
anisms of nimotuzumab include: Binding to the extracellular 
region of EGFR, inhibiting tyrosine kinase activation; Involving 
the activation of the innate and adaptive immune response as 
an IgG1 antibody; Binding to tumor cells that overexpress the 
EGFR preferentially; Sparing normal cells with lower levels of 
the EGFR target; This mechanism of action ensures antitumor 
effects while has lower toxicity.[23] Also, nimotuzumab has been 
reported to increase radiosensitization.[24]

A phase III multi-center clinical study of TPF induced chemo-
therapy followed by radiotherapy combined with nimotuzumab 
or cisplatin in the treatment of locally advanced NPC showed that 
the 3-year OS comparison between cisplatin group and nimotu-
zumab group was 97% versus 89% (P = .27), 3-years PFS was 
88% versus 79% (P = .35).[25] No significant difference in OS, PFS, 
distant metastasis free survival, and other aspects, but the safety of 
nimotuzumab was better. A multi-center clinical study was con-
ducted on the induction of nimotuzumab combined with PF for 
locally advanced NPC. A total of 118 patients were enrolled and 
divided into 2 groups according to whether nimotuzumab was 
used in the TPF induce chemotherapy stage. The results showed 
that the cervical lymph node remission rate (CR + PR) was higher 
in the experimental group (81% vs 60%, P = .04), and nimotu-
zumab could reduce the occurrence of adverse reactions and 
improve the tolerance of patients to concurrent chemoradiation.[26]

Our study showed the CR rate of the observation group was 
46.30% and that of the control group was 17.64%. The com-
bination of nimotuzumab in the stage of concurrent chemo-
radiotherapy significantly improved the ORR (96.30% vs 
82.54%, P = .02), DCR (100% vs 88.89%, P = .02). The 5-year 
PFS (84.40% vs 63.70%, HR 0.365, 95% CI (0.147–0.909), 
P = .03). These findings are consistent with the results of other 
similar studies.[27,28] The 5-year OS rate was 91.7% in observa-
tion group and 84.6% in the control group. It is not significant 
difference (P = .20), but it showed the trends. The median PFS 
and median OS were not reached in the 2 groups because the 
follow-up time was not long enough. The present study also ana-
lyzed the survival risk factors. Univariate analysis showed that 
age is the survival factors of OS, and the group, clinical stage, M 
stage, N stage and age are the survival risk factors of PFS. The 
multivariate analysis showed that only clinical stage was statis-
tical significance of risk. For safety profile, nimotuzumab com-
bined with concurrent chemoradiotherapy did not increase the 
incidence of grade 3 to 4 adverse reactions during concurrent 
chemo-radiotherapy. None of the patients had serious adverse 
reactions. This study supported that nimotuzumab was well tol-
erated in patients with concurrent chemoradiotherapy.

Herein, our study suggests that nimotuzumab combined with 
concurrent chemoradiotherapy could improve the ORR, DCR 
and 5-year PFS rate with lower toxicity. This regimen should be 
considered for patients with locally advanced combined factors 
(high tumor burden in cervical lymph nodes or other poor prog-
nostic factors).

There were 3 limitations to the study. Due to the imperfect 
data of Epstein-Barr virus DNA in our hospital, the relevant 
data were not included in this study. This study was a retro-
spective study, the median PFS and median survival were not 

Table 3

Adverse reactions.

  Non-Nimotuzumab (n = 63) Nimotuzumab (n = 54)

x2 P value  I II III IV I II III IV 

Mucous oral 29 26 8 0 20 29 5 0 2.281 .52
Gastrointestinal 31 30 1 1 26 26 1 1 0.502 .97
Myelosuppression 6 25 4 2 20 19 3 3 3.996 .41
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reached in both groups because of the short follow-up time. 
Larger, long-term follow-up observations and prospective stud-
ies are needed to determine whether this regimen is beneficial for 
long-term survival.

5. Conclusion
Nimotuzumab combined with concurrent chemoradiotherapy 
for first-line treatment of advanced NPC can improve ORR and 
5-year PFS rate with delightful safety benefits.
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