
© 2015 Yang et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

OncoTargets and Therapy 2015:8 819–825

OncoTargets and Therapy Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
819

R e v i e w

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/OTT.S60032

Profile of nimotuzumab in the treatment 
of high-grade glioma

Qun-ying Yang
Cheng-cheng Guo
Zhong-ping Chen
Department of Neurosurgery/
Neuro-oncology, Sun Yat-sen 
University Cancer Center, Guangzhou, 
People’s Republic of China

Abstract: High-grade gliomas (HGG) are extremely aggressive lesions and represent the most 

common primary malignant brain tumors without an effective therapy. Standard treatment for 

HGG usually includes surgery followed by radiotherapy and chemotherapy. However, the prog-

nosis of patients with HGG remains dismal. We review the humanized epidermal growth factor 

receptor (EGFR) and the major EGFR target drugs in HGG treatments, focusing on the EGFR 

antibody nimotuzumab as a new therapeutic strategy in HGG. We found that nimotuzumab 

with or without radiotherapy, chemotherapy in newly diagnosed or recurrent HGG, such as 

glioblastoma multiforme (GBM), anaplastic astrocytomas (AA), and diffuse intrinsic pontine 

glioma (DIPG), might improve the response rate or the survival time. In conclusion, nimotuzumab 

is a very well-tolerated drug with acceptable toxicity, and it may have promising value in the 

combination treatment. As a result, multiple center randomized controlled Phase III clinical 

trials need to be conducted to confirm the efficacy and toxicity for nimotuzumab in HGG.
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Treatment status and prognosis of HGG
High-grade gliomas (HGG) are those gliomas of grades III–IV, also known as malig-

nant gliomas, that have extremely aggressive lesions and represent the most common 

primary malignant brain tumors with an annual incidence of 5.26/100,000/year. 

Despite remarkable advances in cancer research, the prognosis of HGG is uniformly 

poor despite advances in treatment. Standard treatment for HGG is surgery followed 

by radiation and chemotherapy. Temozolomide (TMZ) is indicated for anaplastic 

astrocytomas (AA) and glioblastoma multiforme (GBM) as a standard chemotherapy 

drug. However, the prognosis of patients with HGG remains dismal. The 5-year survival 

rate of newly diagnosed patients with GBM, who received standard concurrent and 

adjuvant temozolomide chemotherapy is still less than 10%.1,2 The poor prognosis of 

patients with HGG has led to the search for new therapeutic strategies.

EGFR expression in glioma
EGFR status in glioma
Epidermal growth factor receptor (EGFR) is one of the major genetic factors affecting the 

pathogenesis and prognosis of HGG. EGFR is a membrane-bound receptor that has been 

shown to have a major role in the pathogenesis and progression of different cancers.3 The 

frequent amplification of the EGFR gene in glioma was initially reported in 1985. Totally, 

more than half of HGG overexpress EGFR.4 It has been confirmed in the aspects of genetic 

amplification, elevated expression, and mutation. Moreover, EGFR plays an essential role 

in the pathogenesis of glioma. Mazzoleni presented evidence to show that5 cancer stem 

cells (CSC), which were present in the resistant glioma cells, express EGFR to promote 

tumorigenesis. EGFR-expressing initiating cells display the most malignant subtype. High 

Correspondence: Zhong-ping Chen
Department of Neurosurgery/Neuro-
oncology, Sun Yat-sen University Cancer 
Center, Guangzhou 510060, People’s 
Republic of China
email chenzhp@sysucc.org.cn 

Journal name: OncoTargets and Therapy
Article Designation: Review
Year: 2015
Volume: 8
Running head verso: Yang et al
Running head recto: Profile of nimotuzumab in the treatment of high-grade glioma
DOI: http://dx.doi.org/10.2147/OTT.S60032

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/OTT.S60032
mailto:chenzhp@sysucc.org.cn


OncoTargets and Therapy 2015:8submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

820

Yang et al

expression of EGFR protein in glioma has been associated with 

tumor progression and enhanced tumorigenicity. EGFR is well 

validated as a primary contributor of HGG initiation and pro-

gression. What is more, EGFR overexpression is related to more 

aggressive disease, resistant to both radiation and chemotherapy, 

and a poorer prognosis.6

With regard to the subtype analysis, EGFR amplification 

has been reported only in 3% of anaplastic (grade III) astro-

cytomas, and it is infrequent in secondary GBMs (only 8%), 

whereas 60% of primary GBMs show EGFR overexpression, 

and 40% of them contain EGFR amplifications. Furthermore, 

EGFR amplification is rare in GBM patients younger than  

35 years. EGFRvIII is the most common mutation site (in-

frame deletion spanning exons 2–7, imparting ligand-inde-

pendent activation and high oncogenicity), and the EGFRvIII 

deletion represents 60%–70% of EGFR mutations in GBM, 

which encodes for a receptor that lacks amino acids 6–273 

of the extracellular domain. Studies of the mouse glioma 

models have indicated that the EGFRvIII variant is more 

tumorigenic than the wild-type receptor in primary GBMs, 

EGFR aberrations are accompanied by mutations in tumor 

suppressors p16Ink4a, p19Arf, and PTEN, constitutively 

activating several oncogenes like STATs, Akt, Erk1/2, and 

so on, while secondary GBMs are mostly associated with 

mutation/deletions in p53, deregulating the cell cycle and also 

aberrant activation of isocitrate dehydrogenase (IDH) and 

PDGFR (platelet-derived growth factor receptor) pathway.

EGFR-targeted drugs in glioma
Gefitinib (ZD1839; Iressa) is a small molecular EGFR kinase 

inhibitor. It has been approved for locally advanced and 

metastatic non-small-cell lung cancer (NSCLC). A Phase II 

clinical trial confirmed the efficacy of gefitinib in 57 recurrent 

GBM patients. The median EFS (event-free survival) time 

was 8.1 weeks and the median OS (overall survival) was 

39.4 weeks, with 13% of 6-month EFS. In another Phase I/II 

trial, the combination of gefitinib and another mTOR inhibi-

tor, everolimus, did not show promising efficacy. There was 

only one in 22 patients with PFS beyond 6 months.

1) Erlotinib (OSI-774; Tarceva) is also a small molecule EGFR 

kinase inhibitor that has been approved to treat metastatic 

NSCLC. The combination of erlotinib and gemcitabine is 

effective for local advance or metastatic pancreatic cancer. 

Several Phase I/II clinical trials have examined the effects 

of a combination of erlotinib with TMZ and radiation, but 

it seemed to have no clear effect in GBM patients.

2) Lapatinib (GW572016; Tykerb/Tyverb) is a small mole-

cule inhibitor targeting both EGFR and Her-2. It has been 

approved for the treatment of local advanced or metastatic 

breast cancer, especially for patients with Her-2 positive 

who have failed to respond to other drugs. The Phase I/II  

trial did not show efficacy in 24 patients with recurrent 

GBM. Another Phase II trial (NCT00103129) using 

lapatinib was recently completed in recurrent GBMs and 

gliosarcomas, and the final result is awaited.

3) Cetuximab (C225; Erbitux) is a humanized monoclonal 

EGFR antibody used for metastasized or recurrent col-

orectal cancer and squamous cell carcinoma of the head 

and neck. It is also used with radiation therapy, as a first-

time treatment for advanced squamous cell carcinoma of 

the head and neck. Cetuximab was designed in combina-

tion with bevacizumab and irinotecan, but yielded similar 

benefits to those from the combination of bevacizumab 

and irinotecan. Further evaluation of this regimen is not 

planned by the investigators.

4) Panitumumab (ABX–EGF; Vectibix) is a human mono-

clonal antibody that recognizes the extracellular domain of 

EGFR. It is used for metastatic colorectal cancer that has 

failed other therapies. All these agents except panitumumab 

have been examined in Phases I and II clinical trials in malig-

nant glioma patients. Several anti-EGFR-based therapeutic 

strategies have been assessed in preclinical and clinical trials 

as a single drug or in combination with radiotherapy and 

conventional chemotherapy. However, these EGFR-targeted 

drugs suggested relatively insufficient in HGG.

Resistance of the EGFR-targeted therapy
It was difficult to reconcile the efficacy of the EGFR-targeted 

drugs with the perceived importance of the EGFR target in 

HGG. There was crosstalk pathway for inhibition of EGFR. The 

expression of the constitutively active mutant EGFRvIII could 

sensitize tumors to EGFR inhibitors, whereas PTEN loss would 

impair the response to such inhibitors. It has also been proved 

that high levels of EGFR along with low levels of activated Akt, 

which is an essential effector of PI3K signaling, would predict a 

favorable response in preclinical studies. Another study showed 

that EGFR signaling through regulating PI3K/mTOR is critical 

for mediating the response to EGFR-targeted drugs. As a result, 

the feedback and cross-over signaling between different targets 

need to be confirmed to promote responsiveness.

Clinical studies with nimotuzumab
Nimotuzumab (h-R3) is a humanized IgG1 isotype monoclonal 

antibody that binds to the extracellular domain of EGFR, 

inhibiting tyrosine kinase activation.7 It has been shown 

that nimotuzumab could inhibit proliferation, survival, and 

angiogenesis of gliomas. Nimotuzumab has been approved for 

the squamous cell carcinoma of head and neck, glioma, and 
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nasopharyngeal cancer in different countries. It has also been 

granted approval for use as an orphan drug status for glioma 

in the USA and for glioma and pancreatic cancer in Europe.7 

It can reach CNS tumors in nonclinical and clinical settings. 

It was determined that the combination of nimotuzumab and 

radiotherapy significantly increased the inhibition of EGFR-re-

lated signaling pathway, increasing the antiproliferative activ-

ity of both therapies (Figure 1),8 and seemed to be effective 

in adult and children glioma.9 In this article, the clinical trials 

using nimotuzumab for malignant glioma are reviewed.

Phase I/II trials
A Phase I/II trial of nimotuzumab in newly  
diagnosed HGG patients
In order to determine safety, immunogenicity, and response 

of nimotuzumab in newly diagnosed HGG patients, Ramos 

et al10 conducted a multicenter, open-labeled, Phase I/II  

trial. Patients received 6 weekly infusions of nimotuzumab in 

200 mg doses in combination with external beam radiotherapy 

with a standard dose of 50–60 Gy. Between February 2002 

and February 2004, 29 patients were entered into the study, 

newly diagnosed with GBM (16 patients), AA (12 patients), 

and anaplastic oligodendroglioma (AO) (one patient). The 

antibody was very well tolerated. There were no grade 3/4 

adverse toxicities detected. No acneiform rash or allergic 

reactions were discovered in these patients. The objective 

response rate was 37.9%, with 17.2% complete response 

(CR), 20.7% partial response (PR), and 41.4% stable disease 

(SD). With a median time of 29 months, the median survival 

time (MST) is 22.17 months for all subjects (17.47 months 

for GBM, and the MST is not reached for AA patients).

In the trial, the capacity of nimotuzumab for crossing the 

blood–brain barrier (BBB) was studied. Immunoscintigraphy 

done after radiation and nimotuzumab showed a positive 

MAb uptake at the known site of the tumors. The patients 

with complete response showed no antibody accumulation 

Figure 1 Simplified schematic illustration depicting different mechanisms implicated in radiosensitization by the antiepidermal growth factor receptor monoclonal antibody 
nimotuzumab in high-grade glioma.
Note: Copyright © 2015. Dove Medical Press. Reproduced from Diaz-Miqueli A, Martinez GS. Nimotuzumab as a radiosensitizing agent in the treatment of high grade glioma: 
challenges and opportunities. Oncology Targets Therapy. 2013;6:931–942.8

Abbreviations: Akt, protein kinase B; CD, cluster differentiation; EGF, epidermal growth factor; EGFR, epidermal growth factor receptor; ERK, extracellular signal-
regulated kinase; Grb2, growth factor receptor-bound protein 2; GTP, guanosine-5′-triphosphate; MEK, mitogen activated protein kinase kinase; mTOR, mammalian target 
of rapamycin; PI3K, phosphatidyl inositol 3 kinase; PIP2, phosphatidylinositol 4,5-bisphosphate; PIP3, phosphatidylinositol 3,4,5-trisphosphate; Raf, rapidly accelerated 
fibrosarcoma; Ras, rat sarcoma; SH2, Src homology-2; shc, Src-homology collagen protein; SOS, son of sevenless homolog 1; Src, sarcoma; STAT, signal transducer and 
activator of transcription; TGF-α, transforming growth factor alpha; VEGFA, vascular endothelial growth factor type A; VEGFR2, VEGF receptor 2.
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inside the tumors, while patients showing PR, SD, or progres-

sive disease had a positive uptake of the murine MAb in the 

known site of the tumor.

Although the BBB may interrupt the delivery of agents 

to brain malignancies, surgery, radiation, and the tumor itself 

disrupt its integrity, allowing drug uptake by the tumors. 

What is more, in the fast-growing glioma, the newly formed 

blood vessels may lack of BBB function. As a result, nimotu-

zumab might easily enter the tumor through the intact newly 

formed blood vessels.11,12

A Phase I/II clinical study of concomitant 
radiochemotherapy with or without nimotuzumab
A study from the People’s Republic of China aimed to 

determine whether nimotuzumab enhances the effect of 

radiochemotherapy in malignant glioma.13 Forty-one malig-

nant glioma patients were entered in either the treatment 

group nimotuzumab plus radiochemotherapy or the control 

group with the placebo and radiochemotherapy. The MST of 

the treatment and control groups were 16.5 and 10.5 months, 

respectively. The 1-year OS of the treatment and control 

groups were 81.3% and 69.1%, respectively (P0.05). The 

objective response rates of the treatment and control groups 

were 70.0% and 52.4%, respectively (P0.05). In conclu-

sion, there was a trend towards improved efficacy of standard 

therapy when combined with nimotuzumab against glioma.

The study revealed that the mean and median survival times 

of the patients with malignant glioma were longer in those 

patients treated with nimotuzumab-combined radiochemother-

apy. However, the mean and median survival time and the one-

year survival rate showed no significant difference between 

the treatment and control groups. The objective response rate 

between the treatment and control groups also showed no 

significant difference. It was postulated that the sample size 

enrolled in the study was too small to detect any statistical 

difference in median survival time or objective response rate 

between the treatment and control groups. Although the patient 

numbers were small, there was a trend toward survival benefit 

with nimotuzumab and radiochemotherapy.

Phase ii trials and clinical experiences
Nimotuzumab alone in pediatric patients with 
progressive diffuse intrinsic pontine glioma (DIPG)
Patients with clinically and radiologically confirmed, centrally 

reviewed DIPG, who had failed standard first-line therapy 

were eligible for this multicenter Phase II trial.14 Nimotuzumab 

(150 mg/m2/wk), was administered from the first to the sev-

enth week and once every 2 weeks from the eighth to the 

18th week. Response evaluation was based on clinical and MRI 

assessments. Patients with PR or SD were allowed to continue 

nimotuzumab. Forty-four patients received at least one dose 

of nimotuzumab (male/female, 20/24; median age, 6.0 years; 

range, 3.0–17.0 years). All the patients had received prior 

radiotherapy. Treatment was well tolerated. Eighteen patients 

experienced serious adverse events (SAEs). The majority of 

SAEs were associated with disease progression. Nineteen 

patients underwent 8 weeks of nimotuzumab: there were two 

PR, six SD, and eleven progression (PD). Five patients com-

pleted 18 weeks of treatment: one of two patients with PR at 

the eighth week was still PR at the 18th week, and three of 

six children with SD at the eighth week maintained SD at the 

18th week. Time to progression for the four patients with SD 

or better at the 18th week was 119–335 days. The MST was 

3.2 months. Two patients lived 663 and 481 days following 

initiation of nimotuzumab. Modest activity of nimotuzumab in 

DIPG, which has been shown previously, was confirmed.

Nimotuzumab in combination with chemotherapy 
for patients with recurrent malignant glioma
Our group evaluated the efficiency and side effects of nimo-

tuzumab in combination with chemotherapy for patients with 

recurrent malignant glioma.15 Patients received 200 mg of 

nimotuzumab infusion intravenously over 60 minutes once 

weekly for the first 8 weeks and then once every 2 weeks until 

unacceptable toxicity or tumor progression occurred. Individu-

alized chemotherapy was administered based on O6-methyl-

guanine-DNA methyltransferase (MGMT) expression and 

previous chemotherapy responses. From December 2008 to 

April 2010, 14 patients received a total of 122 times of nimo-

tuzumab ranging from 2 to 20 (median, 7.5 times). Combined 

chemotherapy regimens included: continuous 21-day temozo-

lomide (ten cases), standard 5-day temozolomide (two cases), 

teniposide plus cisplatin (one case), teniposide plus nimustine 

(one case). PR and SD were found in three patients (21.4%) 

and six patients (42.9%), respectively. Disease control rate 

(PR + SD) was 64.3%. The median progression-free survival 

(PFS) was four months (95% CI: 0.7–7.3), and PFS at 6 months 

was 30.6%. The most common toxicities included grade I–II 

neutropenia (two cases), thrombocytopenia (two cases), lym-

phopenia (one case), nausea and vomiting (three cases), and 

asymptomatic transaminase increase (one case). One patient 

developed grade IV neutropenia and thrombocytopenia. One 

patient developed nimotuzumab-related acneiform rash.

Nimotuzumab in combination with radiotherapy 
in newly diagnosed HGG patients
In a single institution experience,16 thirty-five patients 

with HGG were treated with radiation and nimotuzumab. 
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Nimotuzumab was administered at 200 mg/wk for the first 

6 weeks combined with radiation followed by a maintenance 

dose of nimotuzumab every 3 weeks for 1 year. With the 

median cumulative dose of 2,400 mg, the most frequent 

toxicities were liver dysfunction, fever, gastrointestinal reac-

tion, anorexia, fatigue, dizziness, and tremors, but none of the 

above toxicities were severe. The MST was 12.4 months for 

GBM and 27.0 months for AA patients, longer than that of a 

matched population treated at the same hospital with radio-

therapy alone (median 8.0 and 12.2 months for GBM and AA 

patients, respectively). Nimotuzumab is a suitable inhibitor 

with mild and moderate side effects for maintenance.

Nimotuzumab and vinorelbine in combination  
with radiotherapy for DIPG in childhood
A pilot Phase II protocol for the evaluation of the combination 

of nimotuzumab with concomitant radiation and vinorelbine 

was developed.17 A dose of 20 mg/m2/wk of vinorelbine and 

a dose of nimotuzumab 150 mg/m2 /wk were administered 

in the first 12 weeks of treatment, followed by the radiation 

with 54 Gy from the third to the ninth week. Maintenance 

of vinorelbine 25 mg/m2 and nimotuzumab was given every  

2 weeks until the progression or for up to 2 years. Twenty-

five children with a mean age of 7.4 years were entered 

from August 2009. With the median follow-up time of 

29 months, 96% of children (24/25) presented a response. 

The toxicity of the combination of these two agents was 

moderate or mild without acute side effects. 69% of 

locally relapsing patients (11/16) were reirradiated with  

19.8 Gy. 1-year PFS and OS rates were 30% and 76%, respec-

tively; 2-year OS was 27%; the median PFS and OS were 8.5 and  

15 months, respectively. This strategy seemed to be promising 

and needs to be confirmed in a large number of cases.

Nimotuzumab in combination with temozolomide 
and radiation therapy for newly diagnosed  
GBM patients
This study was aimed at evaluating the safety and efficacy of 

a combination of nimotuzumab and standard radiation plus 

concomitant and adjuvant temozolomide in Chinese patients 

newly diagnosed with GBM. The study also sought to inves-

tigate the possible relationship between EGFR expression 

and clinical efficacy.18 From January 2009 to August 2013, 

26 patients with newly diagnosed GBM were entered in the 

study. All patients received a standard dose of radiation after 

operation concomitant with 75 mg/m2/d of temozolomide 

from day 1 to day 42, combined with nimotuzumab at a dose 

of 200 mg/wk for 6 weeks, followed by six cycles of stan-

dard temozolomide (150 mg/m2 for 5 days for the first cycle,  

200 mg/m2 for the next five cycles in each 28-day cycle). With 

the immunohistochemistry analysis, EGFR expression in the 

tumor site was evaluated. Treatment was safe and no severe 

toxicity was observed. The combination of nimotuzumab 

with standard treatment including radiation with concomitant 

and adjuvant TMZ seemed safe and was well tolerated.

In this trial, EGFR expression was detected in 23 patients, 

but there was no relationship between efficacy of nimotu-

zumab and EGFR expression. The survival times were similar 

to those seen in historical data of standard therapy study.2 The 

efficacy of adding nimotuzumab to the standard treatment 

was modest. With the 6-month PFS of 69.2% and OS of 

88.5%, the median PFS and OS were 10.0 and 15.9 months, 

respectively. The median PFS was slightly longer than that 

of patients treated with TMZ plus RT (6.9 months) as Stupp 

et al reported,2 and the median OS did not show a survival 

advantage (15 months vs 14.6 months). However, it seemed 

to have a longer median OS for EGFR negative patients  

(16 months for the EGFR negative group vs 13 months 

for the EGFR-positive group), but there was no statistical 

significance. Owing to the small number of 23 patients and 

the simple positive-negative scoring in the immunohis-

tochemistry method for the evaluation of the EGFR status, 

which does not account for EGFR overexpression, the study 

of the correlation of efficacy and EGFR needs to be further 

investigated. However, a survival effect of nimotuzumab 

in EGFR-positive patients, especially for patients who may 

show EGFR overexpression, needs to be paid attention to.

Clinical experience with nimotuzumab  
(± chemotherapy ± radiotherapy) in pediatric 
patients with brain tumors
An open, prospective clinical study was initiated to analyze 

the efficacy of treating 22 Cuban patients19 with a combina-

tion of nimotuzumab with chemotherapy and radiation from 

December 2005 to December 2007. These patients had been 

diagnosed with progressive or recurrent brain tumor, classified 

as high-grade malignant GBM (n=6), DIPG (n=6), low-grade 

glioma (n=4), ependymoblastoma (n=5), or thalamic tumor 

(n=1). Nimotuzumab was administered in a dose of 100 mg/wk  

for 6–8 weeks, and as maintenance treatment every other week 

until tumor progression. Nimotuzumab was administered as 

monotherapy or in combination with chemotherapy and/or 

radiotherapy, and results showed that it was well tolerated 

in all therapeutic strategies, even with maintenance. Patients 

developed only mild or moderate side effects such as gas-

trointestinal reaction, mucositis, and chills. The disease was 

controlled in 64% (14/22) of patients; 6-month and 1-year 

OS were 82% and 64%, respectively with median OS of  
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19 months. Recovery of neurological functions and improve-

ment in general status were notable in patients whose disease 

was controlled. Nimotuzumab proved to be well tolerated, 

making it acceptable for chronic use, and implied clinical 

benefits of survival and functional improvement.

Treatment of children with HGG with nimotuzumab: 
a 5-year institutional experience
The purpose of this study was to evaluate the safety and 

efficacy of nimotuzumab alone or in combination with radio-

therapy or chemotherapy in newly diagnosed supratentorial 

HGG children in Cuba.20 According to the treatment stage 

of each patient at the time of enrollment in the expanded 

access program, nimotuzumab was administered alone or in 

combination with the standard 54 Gy radiation, followed by 

4–6 cycles of chemotherapy, including procarbazine 100 mg/m2  

for 10 days, cyclophosphamide 1 g/m2 for one day, cisplatin 

30 mg/m2 for 4 days, and prednisone 40 mg/m2 for 14 days. 

From 2007 to 2011, 23 children received 150 mg/m2/week of 

nimotuzumab for 12 weeks as induction therapy and every 

other week as maintenance until tumor progression. The mean 

age was 12.4 years (range 2–18 years). Five patients received 

nimotuzumab in combination with radiotherapy followed 

by chemotherapy. Sixteen patients who were already irradi-

ated prior to joining the expanded access program received 

nimotuzumab combined with chemotherapy, and three patients 

were treated with the antibody alone due to the previously 

finished radiochemotherapy. The mean number of doses of 

nimotuzumab administered was 39 (median 19, range 8–106). 

Similarly to the other studies, nimotuzumab was well tolerated 

even with maintenance without cumulative toxicity. 20 out of 23 

patients were older than 6 years, and many of them could resume 

school activities during nimotuzumab maintenance. In this trial, 

the objective response rate was 52.2%, and the disease control 

rate was 69.5% (9 CR +3 PR +4 SD). The median OS was 32.66 

months, and the 1-year OS and 3-year OS were 64% and 48.8%, 

respectively. This study confirmed the prolonged administration 

of nimotuzumab and showed preliminary evidence of clinical 

benefit in HGG patients with poor prognosis.

Phase iii trials
Radiotherapy plus nimotuzumab or placebo in the 
treatment of HGG patients
A randomized, prospective, multicentric clinical study was 

carried out to analyze the combination of radiation with or 

without nimotuzumab in HGG patients (41 AA and 29 GBM)  

from June 2005 to June 2010.21 Patients received nimotuzumab 

at a dose of 200 mg/wk for 6 weeks or placebo combined with 

radiotherapy in the induction phase. In the maintenance stage, 

nimotuzumab was given every 3 weeks for 1 year. The median 

cumulative dose was 3,200 mg, given over a median number 

of 16 doses. Patients receiving a combination of treatments 

developed some side effects such as nausea, fever, tremors, 

anorexia, and liver dysfunction. But in general, the treatment 

was well tolerated. No anti-idiotypic response was detected, 

confirming the antibody low immunogenicity. The mean and 

median survival times for subjects treated with nimotuzumab 

were 31.06 and 17.76 months versus 21.07 and 12.63 months 

for the control group. In this randomized trial, nimotuzumab 

showed an excellent safety profile and significant survival 

benefit in combination with irradiation in HGG patients.

Phase III study of randomized nimotuzumab therapy 
in adult GBM patients
A randomized Phase III study was conducted in Germany 

in patients with newly diagnosed GBM.22 In this study,  

149 patients were randomized to receive temozolomide/

radiation with or without nimotuzumab. 75 mg/m2/d of temozo-

lomide from day 1 to day 42 was given during radiation, followed 

by nine cycles of standard temozolomide (150–200 mg/m2 for  

5 days in each 28-day cycle). In the nimotuzumab arm, 

patients received 400 mg of the antibody until week 11, 

followed by biweekly doses from week 13 (consolidation 

phase) for 1 year. MRI evaluations were performed at weeks 

12, 24, and 36 by a reference neuroradiologist.

The EGFR-histochemistry, the rate of MGMT-promoter-

methylation, of EGFR mutant VIII, and of incomplete sur-

gical resection, were similar in both arms. Nimotuzumab 

was safe and did not show the severe toxicity of standard 

therapy, including headache, fatigue, vomiting, nausea, 

thrombocytopenia, aphasia, and mild-to-moderate acneiform 

rash. Although the median OS of patients in both arms was 

not significantly different (22.3 months [CI: 17.2–26.5] 

receiving nimotuzumab vs 19.6 months [CI: 14.8–24.0] 

in the control arm), there were significant differences with 

reference to the subgroups with nonmethylated MGMT 

and EGFR-positive glioblastoma. The median OS was 

23.8 months in comparison with 13.8 months in the control 

group (P=0.03). Therefore, future studies on the efficacy of 

nimotuzumab should focus on patients with nonmethylated 

MGMT and EGFR-positive glioblastoma that present with 

residual tumor after surgery.

Conclusion
In conclusion, nimotuzumab has unique functional proper-

ties, unlike other anti-EGFR antibodies. Compared with other 
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Profile of nimotuzumab in the treatment of high-grade glioma

EGFR target drugs, the efficacy of nimotuzumab seems to 

be true. It is a very well-tolerated drug, and has an encourag-

ing safety profile in the treatment of HGG with or without 

radiotherapy and chemotherapy. Emerging trials suggested 

nimotuzumab had moderate efficacy in treating HGG, par-

ticularly in the subgroups of pediatric DIPG, nonmethylated 

MGMT, and EGFR-positive GBM with residual tumor. In 

our opinion, it is critical to detect context-dependent onco-

gene addiction, which may affect the clinical response for 

nimotuzumab. Because of the complexity of the signaling 

network inducing the crosstalk and feedback problem, a suit-

able combination treatment including nimotuzumab and other 

target drug maybe necessary for HGG to suppress resistance. 

As a result, multiple center randomized controlled Phase III 

clinical trials need to be conducted to confirm the efficacy 

and toxicity of nimotuzumab in HGG.
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