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Objective: This study aimed to evaluate the safety and efficacy of intensity-modulated radiotherapy 

(IMRT) plus nimotuzumab with or without concurrent chemotherapy (CCT) for patients with 

locally advanced nasopharyngeal carcinoma (LA-NPC).

Patients and methods: A total of 50 newly diagnosed patients with LA-NPC treated at the 

Affiliated Hospital of Jiangnan University between November 2011 and January 2017 were 

retrospectively analyzed. All patients received the combined treatment modality of nimotuzumab 

plus IMRT. Nimotuzumab was administered concurrently with IMRT at a weekly dose of 

200 mg. Neoadjuvant, concurrent or adjuvant chemotherapy with the doublet regimen of taxanes 

(docetaxel or paclitaxel) plus platinum (cisplatin or nedaplatin) were administered. Among 

the 50 patients, 43 (86.0%) received $6 cycles of nimotuzumab (median 7 cycles, range 2–14 

cycles) and 29 (58.0%) received two cycles of CCT with docetaxel plus nedaplatin.

Results: With a median follow-up of 28.0 months, the 2-year progression-free survival 

(PFS) and overall survival were 83.29% (95% confidence interval [CI]: 67.93%–91.72%) and 

97.67% (95% CI: 84.62%–99.67%), respectively. Both univariate and multivariate analyses 

revealed that cycles of nimotuzumab were significantly associated with PFS. Patients who 

received $6  cycles of nimotuzumab showed a better PFS than those receiving ,6 cycles 

(P=0.006), whereas the addition of CCT failed to improve PFS. Oral mucositis was the most 

common adverse event, which was recorded as grade 3–4 in 18 (36.0%) patients. Besides, two 

(4.0%) patients experienced nimotuzumab-related anaphylaxis, and no skin rash was found in 

any patient. Subgroup analysis revealed that the patients who received CCT had more grade 3–4 

adverse events as compared to those who did not receive CCT (62.1% vs 33.3%, P=0.045).

Conclusion: The regime of nimotuzumab plus IMRT for the treatment of LA-NPC was well 

tolerated, with encouraging survival data, and it could be an effective treatment alternative for 

patients with LA-NPC. Further clinical trials are needed to confirm these findings.

Keywords: nasopharyngeal carcinoma, intensity-modulated radiotherapy, nimotuzumab, 

concurrent chemoradiotherapy, treatment outcome

Introduction
Nasopharyngeal carcinoma (NPC) is rather common in Southern China and more than 

50% of patients are presented with locally advanced disease (LA-NPC). The optimal 

treatment of LA-NPC involves a multidisciplinary management. While radiotherapy 

is the primary treatment modality, the adoption of concurrent chemotherapy (CCT) 

during the course of radiotherapy remains the standard of care.1 However, survival 
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in patients with LA-NPC is still only 50%–70% at 5 years, 

with 30% of patients experiencing distant metastasis and 

10%–20% developing locoregional relapse.2–4 Thus, newer 

treatment modalities, especially the use of molecular targeted 

agents, concurrently with radiotherapy or with chemoradio-

therapy are explored.

The epidermal growth factor receptor (EGFR), a fre-

quently overexpressed tyrosine kinase receptor, plays an 

important role in carcinogenesis and progression of NPC, and 

it is associated with poor survival outcome.5,6 Great efforts 

to target the EGFR as a treatment strategy have been made 

over the last decades. It has been reported that administra-

tion of cetuximab, the most commonly used monoclonal 

antibody against EGFR, concurrently with radiotherapy in 

locally advanced head and neck squamous cell carcinoma 

(HNSCC) could significantly improve overall survival 

(OS) as compared to radiotherapy alone (49.0 months vs 

29.3 months, P=0.03).7,8 In NPC, the schedule of cetuximab 

plus radiotherapy with or without chemotherapy has also 

demonstrated promising preliminary results.9–12 However, 

unexpected increased rates of mucositis, radiation dermatitis 

and cetuximab-related rash were observed in these studies, 

which greatly limited its clinical application. Nimotuzumab 

is a humanized EGFR-blocking antibody with significantly 

lower rates of mucosal and skin toxicities.13–15 In a Phase IIb 

study reported by Reddy et al, the regimen of nimotuzumab 

plus radiotherapy or chemoradiation showed significant OS 

benefit in locally advanced HNSCC.16 In NPC, it was reported 

that the combined therapy of nimotuzumab plus radiotherapy 

showed promising outcomes in terms of locoregional control 

and survival.17–19 However, the role of adding CCT to nimo-

tuzumab plus radiotherapy remains to be defined.

In this work, 50 newly diagnosed patients with LA-NPC 

who received the regime of nimotuzumab plus intensity-

modulated radiotherapy (IMRT) with or without CCT were 

retrospectively reviewed. The purpose of this study was to 

evaluate the safety and efficacy of this treatment modality.

Patients and methods
Patient population
Inclusion criteria were as follows: 1) newly diagnosed with 

histologically confirmed NPC, clinically staged T3–4 or any 

node-positive disease; 2) no evidence of metastatic disease; 

3) no previous treatment with radiotherapy, chemotherapy or 

EGFR inhibitors; 4) no pregnancy or lactation; 5) no concom-

itant malignant disease; 6) Eastern Cooperative Oncology 

Group (ECOG) performance status 2 or lower; and 

7) receiving the combinational treatment modality of nimotu-

zumab plus chemoradiotherapy at initial diagnosis. The study 

protocol was approved by the institutional Ethics Committee 

of the Affiliated Hospital of Jiangnan University. Written 

informed consent was obtained from all patients or their 

legal guardians before radiotherapy, chemotherapy or nimo-

tuzumab therapy.

Between November 2011 and January 2017, in the 

Department of Radiation Oncology, Affiliated Hospital of 

Jiangnan University, 50 patients (median 53 years, range 

17–74  years) who met all of the inclusion criteria were 

enrolled and retrospectively analyzed. Baseline characteris-

tics are listed in Table 1. All patients were staged according 

to 2010 Union for International Cancer Control (UICC) 

staging system. Patient workup consisted of medical history, 

physical examination, hematologic and biochemistry profiles, 

nasopharyngoscopy, magnetic resonance imaging (MRI) 

scan of the nasopharynx and neck, chest computed tomog-

raphy, bone scintigraphy and abdominal ultrasonography.

Treatment methods
Radiotherapy
All patients were treated with radical IMRT; the total dose 

was 70–76 Gy to the planning target volume of the primary 

tumor and involved cervical lymph nodes, 60 Gy to the 

subclinical disease around the primary tumor and upper neck 

and 54 Gy to the lower neck and supraclavicular region. 

Table 1 Baseline characteristics of patients

Characteristic Number 
of patients

Total 50
Gender

Male 40
Female 10

Age, years
Median 53
Range 17–74
.50 20
#50 30

Clinical T category
T1 3
T2 20
T3 19
T4 8

Clinical N category
N0 3
N1 11
N2 27
N3 9

UICC stage
II 8
III 26
IVa 7
IVb 9

Abbreviations: T, tumor; N, lymph node; UICC, Union for International Cancer 
Control.
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Radiotherapy was delivered once daily, five fractions per 

week. Dose constraints to adjacent critical organs were 

applied according to the Radiation Therapy Oncology Group 

(RTOG) 0225 protocol.

Chemotherapy and nimotuzumab therapy
The treatment modalities of chemotherapy and nimotu-

zumab are listed in Table 2. Nimotuzumab was administered 

concurrently with IMRT at a weekly dose of 200 mg in all 

patients. Among them, 43 (86.0%) received $6 cycles of 

nimotuzumab (median 7 cycles, range 2–14 cycles). Neoad-

juvant, concurrent or adjuvant chemotherapy with the doublet 

regimen of taxanes (docetaxel or paclitaxel) plus platinum 

(cisplatin or nedaplatin) were administered. The general 

course was 4–6 cycles, with two cycles of neoadjuvant and 

CCT, and 1–2 cycles of adjuvant chemotherapy. While 

two patients received neoadjuvant chemotherapy alone, 19 

patients received neoadjuvant plus adjuvant chemotherapy, 

and the other 29 patients received neoadjuvant, concurrent 

plus adjuvant chemotherapy. Chemotherapy regimens: 

majority of patients (90.0%) received the regime of docetaxel 

(75 mg/m2 on day 1) plus nedaplatin (80 mg/m2 on day 2), 

paclitaxel (135 mg/m2 on day 1) or cisplatin (25 mg/m2 on 

days 1–3) was administered in  four and one patients, respec-

tively: four received paclitaxel plus nedaplatin and the other 

one received docetaxel plus cisplatin. Among the 29 patients 

who received CCT, two cycles of docetaxel plus nedaplatin 

were administered.

Patient evaluation and follow-up
Nimotuzumab and chemotherapy toxicities were graded by 

the National Cancer Institute Common Toxicity Criteria 

(NCI CTCAE, version 3.0; https://ctep.cancer.gov/proto-

colDevelopment/electronic_applications/docs/ctcaev3.pdf), 

whereas radiotherapy-related toxicities were assessed using 

the Acute and Late Radiation Morbidity Scoring Criteria of 

RTOG (CTCAE 3.0, https://www.rtog.org/ResearchAssoci-

ates/AdverseEventReporting.aspx). The evaluation of disease 

response was according to the Response Evaluation Criteria in 

Solid Tumors (RECIST, version 1.1; https://ctep.cancer.gov/

protocolDevelopment/docs/recist_guideline.pdf). Treatment 

response and toxicities were assessed and recorded weekly 

during radiotherapy. All patients were followed at intervals 

of 3 months after the completion of radiotherapy for 3 years, 

biannually for the next 2 years and annually thereafter.

Statistical analysis
The STAT software, version 12.0, was used for statistical 

analysis. The main purpose of this work was to evaluate the 

efficacy and safety of nimotuzumab plus chemoradiation in 

patients with LA-NPC. The estimated OS and progression-

free survival (PFS) were calculated by the Kaplan–Meier 

method. Univariate analysis was performed with log-rank 

test. Impact of prognostic factors on PFS was evaluated in 

a multifactor Cox model. OS was measured from the time 

of pathological diagnosis to the date of death due to any 

cause or the date of last follow-up. PFS was determined as 

the time between the date of pathological diagnosis and the 

first occurrence of locoregional or distant recurrence or the 

date of last follow-up.

Results
Treatment outcomes
Objective response rate (ORR) was 100% at 3 months after 

the completion of IMRT, with 44 (88.0%) complete responses 

and 6 (12.0%) partial responses. With a median follow-up 

of 28.0 months (range, 6.4–69.1 months), the 2-year PFS 

and OS were 83.29% (95% confidence interval [CI]: 

67.93%–91.72%) and 97.67% (95% CI: 84.62%–99.67%) 

(Figures 1 and 2).

Table 2 The treatment modalities of chemotherapy and nimotu
zumab combined with IMRT in all patients

The treatment modalities Number 
of patients

Chemotherapy
NAC 2
NAC + AC 19
NAC + CCT + AC 29

Nimotuzumab therapy, cycles
Median 7
Range 2–14
$6 43
,6 7

Abbreviations: IMRT, intensity-modulated radiotherapy; NAC, neoadjuvant 
chemotherapy; AC, adjuvant chemotherapy; CCT, concurrent chemotherapy.

Figure 1 Kaplan–Meier survival curve of PFS (enrolled population).
Abbreviation: PFS, progression-free survival.
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At the last follow-up visit, a total of 10 patients failed with 

distant metastasis: six with bone metastases only, two with 

liver metastases only, one with liver and bone metastases, 

one with lung and bone involvement, and four of them had 

died of disease progression. Locoregional recurrence was 

not observed in our cohort.

Prognostic factors
Subgroup analysis was performed to examine the poten-

tial prognostic factors for predicting PFS, including 

gender, age, clinical T category, clinical N category, 

Figure 2 Kaplan–Meier survival curve of OS (enrolled population).
Abbreviation: OS, overall survival.

Table 3 Impact of prognostic factors on PFS by univariate and multivariate analysis

Variable No Univariate analysis Multivariate analysis

P-value HR (95% CI) P-value HR (95% CI)

Gender 0.268 0.167
Male 40 3.224 (0.407–25.571) 4.939 (0.512–47.644)
Female 10

Age, years 0.859 0.481
.50 30 0.892 (0.251–3.166) 0.583 (0.130–2.615)
#50 20

Clinical T category 0.310 0.608
T1–2 23 2.017 (0.521–7.805) 0.619 (0.099–3.880)
T3–4 27

Clinical N category 0.302 0.125
N0–2 41 2.041 (0.526–7.919) 0.139 (0.011–1.733)
N3 9

UICC stage 0.114 0.058
II–III 34 2.726 (0.785–9.465) 11.206 (0.921–136.315)
IV 16

Concurrent chemotherapy 0.302 0.422
Yes 29 2.042 (0.526–7.919) 2.096 (0.344–12.779)
No 21

Cycles of nimotuzumab 0.010 0.006
,6 7 0.184 (0.051–0.669) 0.076 (0.012–0.471)
$6 43

Abbreviations: PFS, progression-free survival; T, tumor; N, lymph node; UICC, Union for International Cancer Control; HR, hazard ratio; CI, confidence interval.

UICC stage, CCT and cycles of nimotuzumab (Table 3). 

Both univariate and multivariate analyses showed that 

cycles of nimotuzumab were significantly associated 

with PFS. Patients who received $6 cycles of nimotu-

zumab (n=43) showed a better PFS than those receiving 

,6 cycles (n=7) (P=0.006, Figure 3). No significant 

difference was observed among other groups of patients 

with different gender, age, clinical T category, clini-

cal N category, UICC stage, as well as those receiving 

CCT or not (P.0.05), although UICC stage (stage 

II–III vs stage IV) appears to be a marginal prognostic 

factor for PFS in multivariate analysis (P=0.058, Figure 4).

Treatment toxicities
The treatment-related acute toxicities during IMRT plus 

nimotuzumab are listed in Table 4. Altogether, the oral 

mucositis was the most common adverse event, which was 

recorded as grade 3 in 16 (32.0%) patients and grade 4 in two 

(4.0%) patients. In addition, nine (18.0%) patients suffered 

with grade 3 neutropenia, three (6.0%) with grade 3 derma-

titis, and one (2.0%) with grade 3 anemia. It should be noted 

that two (4.0%) patients had experienced nimotuzumab-

related anaphylaxis, while no acne-like rash was found in 

any patient.

Table 5 summarizes grade 3–4 acute adverse events 

during IMRT plus nimotuzumab. All patients were 
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Figure 3 Kaplan–Meier survival curves of PFS for patients receiving $6 versus ,6 
cycles of nimotuzumab.
Abbreviation: PFS, progression-free survival.

Figure 4 Kaplan–Meier survival curves of PFS for patients with stage II–III versus 
stage IV.
Abbreviation: PFS, progression-free survival.

Table 4 The frequency of acute toxicities during IMRT plus 
nimotuzumab

Acute toxicities Number of patients (%)

Grade 1–2 Grade 3 Grade 4

Neutropenia 23 (46.0) 9 (18.0) 0 (0)
Thrombocytopenia 4 (8.0) 0 (0) 0 (0)
Anemia 5 (10.0) 1 (2.0) 0 (0)
Oral mucositis 32 (64.0) 16 (32.0) 2 (4.0)
Dermatitis 44 (88.0) 3 (6.0) 0 (0)
Nimotuzumab-related rash 0 (0) 0 (0) 0 (0)
Nimotuzumab-related anaphylaxis 1 (2.0) 1 (2.0) 0 (0)

Abbreviation: IMRT, intensity-modulated radiotherapy.

divided into two groups according to whether CCT was 

administered or not. Adverse events of grade 3–4 were 

observed in 18 (62.1%) patients for the CCT group (n=29) 

and in seven (33.3%) patients for those who did not receive 

CCT (n=21); the difference between the two groups was 

statistically significant (P=0.045). We also found that the 

incorporation of CCT in our cohort showed a trend of more 

serious oral mucositis and neutropenia. For patients who 

received CCT, grade 3–4 acute oral mucositis and neutro-

penia occurred in 12 (41.4%) and seven (24.1%) patients, 

respectively, while it was recorded as six (28.6%) and two 

(9.5%), respectively, for those patients who did not receive 

CCT (P.0.05).

Xerostomia was the most common late toxicity and the 

degree was alleviated over time during follow-up. Three 

patients experienced mild-to-moderate cellulitis in maxillo-

facial region and neck and recovered after pharmacotherapy. 

One patient suffered from nasopharyngeal bleeding, stop-

ping after symptomatic treatment. At the last follow-up, 

radiation-induced temporal lobe necrosis, cranial nerve palsy, 

myelopathy, osteonecrosis and pituitary damage were not 

observed. There were no treatment-related deaths.

Discussion
In the study presented here, the combinational treatment 

modality of nimotuzumab plus chemoradiation was retro-

spectively evaluated in stage T3–4 or any node-positive NPC 

patients. The ORR at 3 months after the completion of IMRT 

was 100%, with a 2-year PFS of 83.29% and a 2-year OS of 

97.67%. The preliminary outcome data appear encouraging 

as compared to historical data of concurrent chemoradia-

tion, which remains the mainstream for the management of 

LA-NPC patients.20,21

The updated study by collaborative group of Meta-

Analysis of Chemotherapy in Nasopharyngeal Carcinoma 

has revealed that, compared with radiotherapy alone, the 

addition of CCT could significantly improve OS in patients 

with LA-NPC.22 However, with the optimized local control 

by IMRT and the use of targeted agents, the role of CCT 

was under increasing doubts and challenges. A retrospective 

analysis conducted by Sun et al revealed that CCT failed to 

improve survival in the IMRT setting.3 Most recently, You 

et al published findings of their matched case–control study 

of cetuximab or nimotuzumab plus IMRT versus cisplatin 

plus IMRT for stage II–IVb NPC, there was no significant 

difference between the two groups in terms of disease-free 

survival (3-year, 86.7% vs 86.2%, P.0.05) and OS (91.7% 

vs 91.9%, P.0.05).19 Also the benefit of CCT is still uncer-

tain for patients treated with IMRT plus EGFR inhibitors. 

In the study reported by Niu et al, 33 patients with LA-NPC 

were given the regime IMRT plus cetuximab with or without 

CCT; at a median follow-up of 40.0 months, the 3-year PFS 

were 83.3% and 61.0%, respectively, with no statistical sig-

nificance (P=0.574).11 In our cohort, among the 50 patients 

treated with IMRT plus nimotuzumab, 29 (58.0%) received 

two cycles of CCT with docetaxel plus nedaplatin, and no 
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benefit of PFS was observed in comparison with those not 

receiving CCT (P=0.422). These results strongly suggest 

that nimotuzumab combined with IMRT is an effective 

alternative to the standard care of concurrent chemoradiation 

for patients with LA-NPC, especially for those who cannot 

tolerate CCT.

Interestingly, our study also demonstrated that patients 

who received $6 cycles of nimotuzumab showed a statisti-

cally significant improvement in PFS compared with those 

who received ,6 cycles (P=0.006). Although the dose–effect 

relationship of nimotuzumab on OS is still to be determined, 

our preliminary results indicated that sufficient dosage of 

nimotuzumab is very important when used along with IMRT. 

Similar findings have showed up in other studies of EGFR 

inhibitors. In a retrospective analysis conducted by Wang 

et al, the regime of high-dose nimotuzumab (.1,200 mg) 

plus radiotherapy was associated with improved 5-year OS as 

compared to the low-dose group for patients with esophageal 

carcinoma.23 In LA-NPC, it has also been reported that more 

cycles of cetuximab ($7) plus IMRT showed a better 3-year 

PFS than less cycles (79.1% vs 31.2%, P=0.050).11 However, 

these results should be regarded as preliminary because of 

the relatively small sample size and short follow-up, as well 

as the bias in patient selection. Further studies to determine 

the best and appropriate drug dose are necessary.

It is well known that addition of cetuximab to IMRT could 

result in unexpectedly increased toxic effects.11,12,24–26 In these 

studies, the skin rash (all grades) occurred in 85.8%–100% of 

patients, and the frequency of grade 3–4 skin rash, mucositis 

and dermatitis was reported as 10%–39.4%, 66.7%–87% and 

18.2%–25%, respectively. To our excitement, in the study 

presented here, no skin rash was observed in any patient, 

and the grade 3–4 mucositis and dermatitis were recorded 

as 36.0% and 6.0%, respectively, which were much lower 

than the values reported in the cetuximab-based studies, and 

a similar survival of 2-year PFS was found in our cohort as 

compared to the cetuximab setting.12 The favorable normal 

tissue toxicity results can be attributed to the unique safety 

profile of nimotuzumab, which requires bivalent binding to 

tumor cells expressing moderate-to-high EGFR, thus sparing 

normal tissues where EGFR density is low.27

As with other studies of IMRT for LA-NPC, the oral 

mucositis was the most common acute toxicity. In our study, 

subgroup analysis of treatment toxicities during IMRT plus 

nimotuzumab revealed that the patients who received CCT 

had more grade 3–4 adverse events as compared to those 

who did not receive CCT (62.1% vs 33.3%, P=0.045), with 

grade 3–4 mucositis of 41.4% versus 28.6% (P=0.352), grade 

3–4 neutropenia of 24.1% versus 9.5% (P=0.340) and grade 

3–4 dermatitis of 6.9% versus 4.8% (P=0.756). These results, 

together with the survival data as mentioned earlier, 

further call into question the benefit of adding CCT to IMRT 

plus nimotuzumab for the treatment of LA-NPC.

Conclusion
Taken together, our study showed that the combined treat-

ment modality of nimotuzumab plus IMRT for LA-NPC was 

well tolerated, with encouraging survival data, and it could 

be an effective alternative treatment for patients with LA-

NPC. However, further clinical trials are needed to confirm 

these findings.
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