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Background: The purpose of this study was to evaluate the safety and efficacy of nimotuzumab 

in combination with chemotherapy (docetaxel and carboplatin) versus chemotherapy alone in 

patients with stage IIIB/IV non-small-cell lung cancer.

Methods: This multicenter, open-label, Phase II study randomized 110 patients to receive 

nimotuzumab plus chemotherapy (nimotuzumab group) or chemotherapy alone (control group), 

and comprised concomitant, maintenance, and follow-up phases. Nimotuzumab 200 mg was 

administered once weekly for 13 weeks during the first two phases with four cycles of chemo-

therapy and docetaxel 75 mg/m2 and carboplatin (area under the curve 5 mg/mL*min) every 

3 weeks for a maximum of four cycles during the concomitant phase. The primary endpoint was 

objective response rate (sum of complete response and partial response). Secondary endpoints, ie, 

overall survival and progression-free survival, were estimated using the Kaplan–Meier method. 

Efficacy was evaluated on the intent-to-treat and efficacy-evaluable sets. Safety was assessed 

from adverse event and serious adverse event data.

Results: The objective response rate was significantly higher in the nimotuzumab group than 

in the control group in the intent-to-treat population (54% versus 34.5%; P=0.04). A complete 

response and partial response were achieved in 3.6% and 50% of patients, respectively, in the 

nimotuzumab group, and in 4% and 30.9% of patients, respectively, in the control group. No 

significant differences in median progression-free survival and overall survival were observed. 

Safety profiles were comparable between the two groups.

Conclusion: Nimotuzumab plus chemotherapy significantly improved the objective response 

rate as compared with chemotherapy alone. The combination was safe and well tolerated in 

patients with stage IIIB/IV non-small-cell lung cancer.

Keywords: carboplatin, docetaxel, epidermal growth factor receptor, nimotuzumab, non-small 

cell lung cancer

Introduction
Lung cancer is one of the leading causes of cancer-related mortality globally.1 Standard 

methods for the treatment of non-small-cell lung cancer (NSCLC) include surgical 

resection, radical or palliative radiotherapies, and platinum-based chemotherapies.2 

The effectiveness of chemotherapy regimens has not improved in recent years,3 and 

has necessitated the development of targeted therapies. The epidermal growth factor 

receptor (EGFR) is overexpressed in several cancers,4–6 including NSCLC.7 Since 

inhibition of EGFR can impede tumor growth, it is a promising candidate for targeted 

therapy.
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EGFR is commonly inhibited by tyrosine kinase inhibi-

tors and anti-EGFR monoclonal antibodies. The tyrosine 

kinase inhibitors gefinitib and erlotinib have been approved 

by the US Food and Drug Administration (FDA) for the 

treatment of NSCLC.8,9 Unlike tyrosine kinase inhibitors, 

monoclonal antibodies irreversibly inhibit EGFR by binding 

to its extracellular domain10 and causing receptor internaliza-

tion, degradation, and long-term downregulation.11,12 Further, 

monoclonal antibodies of the immunoglobulin G1 isotype 

are capable of recruiting host immune functions, such as 

antibody-dependent cellular cytotoxicity, in order to attack 

targeted cancer cells.11 The monoclonal antibodies cetuximab 

and panitumumab are approved by the FDA for use in various 

cancers,13,14 and the former has been extensively studied in 

NSCLC.11 Their main side effect is skin toxicity, and inter-

estingly, this has been associated with greater effectiveness 

of these drugs.15,16

Nimotuzumab is a humanized anti-EGFR mouse mono-

clonal antibody17 designed to reduce immunoreactivity and a 

slower rate of clearance from the body.18 It has been approved 

in 27 countries for various indications, including pediatric 

and adult glioma, and head and neck, nasopharyngeal, and 

esophageal cancers. Clinical trials are also investigating 

this drug for NSCLC and colorectal, pancreatic, cervical, 

and breast cancers.18 The main advantage of nimotuzumab 

is that, unlike other EGFR antibodies, it does not cause 

severe skin toxicity nor does it result in hypomagnesemia or 

gastrointestinal adverse events.16,19,20 Earlier clinical studies 

of nimotuzumab plus radiation in patients with stage IIB, 

IIIB, or IV NSCLC have demonstrated that this combination 

therapy was well tolerated and feasible for patients unsuitable 

for radical therapy.21,22 Nimotuzumab combined with gem-

citabine and cisplatin was also safe and tolerable in patients 

with advanced NSCLC.23 Additional studies evaluating the 

safety and efficacy of nimotuzumab in combination with 

various chemotherapeutic agents are ongoing.18

The objective of the present study was to assess the 

safety and efficacy of nimotuzumab in combination with 

 chemotherapy consisting of docetaxel and carboplatin as 

compared with chemotherapy alone in the treatment of 

patients with stage IIIB/IV NSCLC. The primary endpoint 

was the objective response rate. Secondary endpoints included 

assessment of overall survival and progression-free survival, 

and the safety and tolerability of this combination.

Materials and methods
study design
This multicenter, randomized, open-label, active-controlled, 

prospective Phase II study was designed to evaluate the 

safety and efficacy of nimotuzumab (BIOMAb-EGFR) in 

combination with chemotherapy (docetaxel and carbopla-

tin) in the treatment of patients with stage IIIB/IV NSCLC. 

Patients were randomly assigned to receive nimotuzumab 

plus chemotherapy (nimotuzumab group) or chemotherapy 

alone (control group), based on a centerwise, 1:1, permutated 

block randomization scheme. The study comprised con-

comitant, maintenance, and follow-up phases, and was 

conducted at eleven centers across India (Figure 1). Patients 

were moved to the next stage only if they demonstrated an 

objective response (complete response/partial response/

stable disease) according to the Response Evaluation Criteria 

in Solid Tumors (RECIST) version 1.1 at the end of each 

stage.24 Patients showing progressive disease at any stage 

were discontinued from the study drug but were followed 

up for survival until the end of the trial. When disease 

progression was recorded at any stage of the trial, further 

treatment was administered at the investigators’ discretion. 

The participants or observers were not blinded because the 

study endpoints were objective parameters and bias was 

considered minimal. Ethical approval was obtained from 

their respective institutional ethical review boards. The study 

was conducted according to the ethical principles laid down 

in the Declaration of Helsinki, and was consistent with the 

ethical guidelines for Biomedical Research on Human Sub-

jects issued by the Indian Council of Medical Research and 

the guidelines for Clinical Trials on Pharmaceutical Products 

Screening

Visits

Days

Randomization
Chemotherapy (docetaxel + carboplatin)

1 2

0 1 8 22 29 36 5043 6457 71 78 85

(Weekly) (Telephonic)

15

3 4 5 6 7 8 9 10 11 12 13 14

Nimotuzumab (200 mg/dose) + Chemotherapy (docetaxel + carboplatin)

Concomitant phase Maintenance phase Follow-up

Figure 1 study design.
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in India-Good Clinical Practice Guidelines, issued by the 

Central Drugs Standard Control Organization, Ministry of 

Health, Government of India.

Participants
Indian patients of either sex and aged $18 years who had 

unresectable stage IIIB/IV NSCLC with at least one lesion 

that had not been irradiated previously and could be mea-

sured by RECIST, who were treatment naïve, and met all 

inclusion criteria were enrolled in the study. Detailed inclu-

sion and exclusion criteria are provided as supplementary 

material. All patients provided their written informed 

consent.

intervention
Nimotuzumab 200 mg in 250 mL saline was administered 

intravenously over 30 minutes once weekly, and docetaxel 

75 mg/m2 was administered intravenously over one hour 

followed by carboplatin over 30 minutes every 3 weeks. The 

200 mg dose of nimotuzumab was selected because this dose is 

reported to be as effective as 400 mg.22 The dose of docetaxel 

was adjusted to 65 mg/m2 for patients whose nadir platelet 

count during previous therapy was ,25,000 cells/mm3, 

those who experienced febrile neutropenia, and those who 

had grade 3 or higher nonhematologic toxicities. In patients 

who required further dose reduction, a dose of 50 mg/m2 

was administered. The carboplatin dosage was determined 

by the Calvert formula based on the patient’s pre-existing 

renal function. During the concomitant phase, patients in 

the nimotuzumab group received nimotuzumab weekly for 

13 weeks along with chemotherapy, whereas the control 

group received chemotherapy alone. In both groups, chemo-

therapy was administered once every 3 weeks for a maximum 

of four cycles or until the development of progressive disease 

or unacceptable toxicity. In the maintenance phase, patients 

in the nimotuzumab group continued to receive the study 

drug weekly until development of progressive disease or the 

end of the study. No active treatment was administered in 

the control group. In the follow-up phase, patients showing 

disease progression during the concomitant or maintenance 

phase were contacted by telephone every 2 months for assess-

ment of survival.

assessments
The primary endpoint was objective response rate, defined as 

the sum of complete response and partial response, and was 

a direct measure of the drug’s antitumor activity. Response 

was assessed using RECIST.24 Secondary endpoints included 

overall survival, progression-free survival, and the safety and 

tolerability profiles of each regimen. Safety was assessed 

based on the incidence of adverse events, serious adverse 

events, laboratory parameters, electrocardiograms, vital 

signs, and clinical parameters.

statistical analysis
The objective response rate was calculated as the proportion 

of patients showing a complete response or partial response 

during the study. The Kaplan–Meier method was used to esti-

mate the 95% confidence intervals (CIs) of overall survival 

and progression-free survival. Overall survival was calculated 

from the date of randomization to the date of death from any 

cause. Progression-free survival was defined as the time from 

the start of treatment to the time of disease progression or 

the last scheduled visit. Survival distributions of both groups 

were compared using a log-rank test. The mean and standard 

error for overall survival and progression-free survival were 

also recorded. Continuous variables were summarized using 

mean, standard deviation, median, and range (minimum and 

maximum), while categorical variables were summarized 

using proportions (counts and percentages). The tests were 

two-sided, and were considered significant at P#0.05. In 

total, 110 patients were to be recruited to obtain 100 evalu-

able patients (50 in each study group), considering a dropout 

rate of 10%. Sample size for this study was not calculated 

statistically. Efficacy was evaluated from two population 

sets, ie, the intent-to-treat set including all patients who were 

exposed to at least one dose of the study drug and returned 

for at least one visit after initiation of treatment, and the 

efficacy-evaluable set including patients who received at 

least two cycles of chemotherapy and had one assessment 

of tumor response. Subgroup analysis was conducted based 

on prognostic criteria.

Results
A total of 134 patients were screened; 110 were randomized 

and 24 were screening failures. The study was completed by 

three (5.7%) and four (7.0%) patients in the nimotuzumab 

and control groups, respectively, without disease progression 

(Figure 2). Demographic and baseline characteristics were 

similar between the two groups (Table 1). Of the 110 patients, 

109 were included in the intent-to-treat population, ie, 

53 (100%) and 56 (98.2%) in the nimotuzumab and control 

groups, respectively. Further, 94 of the 110 patients were 

included in the efficacy-evaluable population, ie, 45 (84.9%) 

and 49 (86%) in the nimotuzumab and control groups, 

respectively.
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Efficacy
Primary endpoint
The primary efficacy endpoint was the objective response 

rate. In the intent-to-treat population, a complete response 

was achieved in two patients each in the nimotuzumab 

(4%) and control (3.6%) groups, while a partial response 

was achieved in 25 (50%) and 17 (30.9%) of patients in the 

nimotuzumab and control groups, respectively (Figure 3). 

 Statistically significant differences in objective response 

rate were observed between the nimotuzumab and con-

trol groups (54%, 95% CI 40.2–67.8 versus 34.5%, 95% 

CI 22–47.1; P=0.04). The trend in the efficacy-evaluable pop-

ulation was similar, with a significant difference in objective 

response rate between the nimotuzumab and control groups 

(60%, 95% CI 45.7–74.3 versus 38.8%, 95% CI 25.1–52.4; 

P=0.04). Subgroup analyses for the objective response rate 

were conducted by including known prognostic variables such 

as sex, tobacco use, stage of NSCLC, Eastern Cooperative 

Oncology Group performance status, histopathology, and 

age. In the intent-to-treat population, the objective response 

rate was higher in the nimotuzumab group than in the control 

group for all subgroups, with the exception of the subgroup 

for undifferentiated histopathology (Table 2). However, no 

subgroup, except for the non-tobacco user group (P=0.01), 

showed a statistically significant difference. Similar results 

were observed in the efficacy-evaluable population.

secondary endpoints
The secondary efficacy endpoints included overall survival 

and progression-free survival, which were evaluated during 

a median follow-up period of 26.17 months. In the intent-

to-treat population, the difference in median overall survival 

was not statistically significant between the nimotuzumab 

and control groups (10.1 months, 95% CI 8.1–13.6 versus 

10.4 months, 95% CI 7.4–13.7; P=0.48). The hazard ratio 

was 0.844 (95% CI 0.529–1.35) in the nimotuzumab group 

relative to the control group (Figure 4). A similar trend was 

noted in the efficacy-evaluable population. The median 

overall survival was 10.1 months (95% CI 8.8–13.6) in the 

nimotuzumab group versus 12.8 months (95% CI 8.8–15.9) 

in the control group (P=0.66). The hazard ratio for the nimo-

tuzumab group was 0.892 (95% CI 0.537–1.482) relative 

to the control group. Like the overall survival results, the 

difference in progression-free survival in the intent-to-treat 

population was not statistically significant (P=0.31) between 

Table 1 Patient demographics and baseline characteristics

Nimotuzumab 
(n=53)

Control 
(n=57)

Demographic characteristics
sex, n (%)
 Male 41 (77.4) 45 (78.9)
 Female 12 (22.6) 12 (21.1)
Mean age (sD), years 58.2 (9.5) 55.6 (10.7)
Mean weight (sD), kg 54.3 (9.9) 55.1 (10.9)
Mean height (sD), cm 161.7 (8.9) 161.7 (9.7)
Baseline characteristics
ecOg performance status, n (%)
 1 40 (75.5) 47 (82.5)
 0 13 (24.5) 10 (17.5)
Mean time to diagnosis (sD), days 20.6 (30.7) 24.7 (35.4)
stage of disease, n (%)
 iiiB 25 (47.2) 22 (38.6)
 iV 28 (52.8) 35 (61.4)
histopathology, n (%)
 adenocarcinoma 29 (54.72) 40 (70.18)
 large cell carcinoma 1 (1.89) 2 (3.51)
 squamous cell carcinoma 15 (28.30) 9 (15.80)
 Undifferentiated and others 8 (15.09) 6 (10.53)
Mean sum of longest diameters  
for target lesion (sD)

125.3 (61) 110.8 (58.8)

Abbreviations: ecOg, eastern cooperative Oncology group; sD, standard 
deviation.

n=134
Patients screened

n=53
Nimotuzumab

n=3
Completed

n=4
Completed

Screen failure (n=24)

Discontinued (n=53)

•  Met exclusion criteria (n=5)
•  Did not meet inclusion
   criteria (n=10)
•  Withdrew consent (n=4)
•  Lost to follow-up (n=4)
•  Death (n=1)

•  Withdrawal of consent (n=5)
•  Lost to follow-up (n=6)
•  Disease progression (n=24)
•  Deaths (n=11)
•  Adverse events (n=7)

Discontinued (n=50)

•  Withdrawal of consent (n=4)
•  Lost to follow-up (n=6)
•  Disease progression (n=28)
•  Deaths (n=9)

•  Protocol violation (n=1)
•  Other (n=2)

n=57
Control

n=110
Patients

randomized

Figure 2 Patient disposition.
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the nimotuzumab (4.9 months, 95% CI 4.5–6.9) and control 

(4.8 months, 95% CI 2.8–5.8) groups. The hazard ratio was 

0.807 (95% CI 0.533–1.222) for the nimotuzumab group 

relative to the control group. There was a similar trend in the 

efficacy-evaluable population, with a median progression-

free survival of 6.5 months (95% CI 4.6–8.3) in the nimotu-

zumab group and 5 months (95% CI 4.6–6.1) in the control 

group (P=0.54).

safety
All patients who received at least one dose of the study 

drug were included in the safety analysis. The median 

cumulative dose and duration of exposure to the study drug 

was 3,800 (range 600–10,400) mg and 135 (range 15–359) 

days, respectively, up to the end of the study. A total 

of 781 adverse events were reported during the study, 

of which 402 occurred in the nimotuzumab group and 

379 in the control group (Table 3). At least one adverse 

event was reported by 43 (81.1%) and 47 (82.5%) patients 

in the nimotuzumab and control groups, respectively. 

In the nimotuzumab arm, the most commonly reported 

adverse events overall were decreased appetite (28.3%; 

15 patients) and cough (24.5%; 13 patients). The most 

common nimotuzumab-related adverse events were vomit-

ing (5.7%; three patients),  diarrhea (3.8%; two patients), 

fatigue (3.8%; two patients), pain (3.8%; two patients) 

70%
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60%

38.8%
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30.9%

54%

P=0.04
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34.5%
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Figure 3 Orrs of the (A) intent-to-treat and (B) efficacy-evaluable populations. 
Notes: Patients with non-small-cell lung cancer were treated with nimotuzumab plus chemotherapy (nimotuzumab) or chemotherapy alone (control). The Orr was 
measured during tumor evaluation visits and is the sum of the cr and Pr.
Abbreviations: cr, complete response; Pr, partial response; Orr, objective response rate.
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stage IIIB/IV NSCLC. Furthermore, the primary efficacy 

variable, objective response rate, was significantly higher in 

the nimotuzumab group (54%, 95% CI 40.2–67.8) than in 

the control group (34.5%, 95% CI 22–47.1). The objective 

response rate was also higher for most subgroups by prog-

nostic criteria, although the differences were not statistically 

significant. No statistically significant between-group dif-

ference in overall survival or progression-free survival was 

observed. The incidence of adverse events was comparable 

between the groups. Decreased appetite and cough were the 

most common adverse events in the nimotuzumab group; also 

reported were vomiting, diarrhea, fatigue, pain, and rash, and 

each of these was seen in #6% of the nimotuzumab-treated 

patients. These results indicate a better safety profile for 

nimotuzumab compared with other monoclonal antibodies, 

given that previous studies of monoclonal antibodies such 

Table 2 Objective response rate with subgroup analysis (iTT population)

Variable Arm ORR (number of ORs;  
percent of OR [95%  
CI for percent])

P-value

Male sex control arm (n=43) 13; 30.2 (16.5–44.0) 0.0522

BiOMab arm (n=39) 20; 51.3 (35.6–67.0)
Female sex control arm (n=12) 6; 50.0 (21.7–78.3) 0.5099

BiOMab arm (n=11) 7; 63.6 (35.2–92.1)
Tobacco user control arm (n=33) 13; 39.4 (22.7–56.1) 0.5426

BiOMab arm (n=32) 15; 46.9 (29.6–64.2)
non-tobacco user control arm (n=22) 6; 27.3 (8.7–45.9) 0.0127

BiOMab arm (n=18) 12; 66.7 (44.9–88.4)
stage iiiB control arm ( n=21) 7; 33.3 (13.2–53.5) 0.1606

BiOMab arm (n=24) 13; 54.2 (34.2–74.1)
stage iV control arm (n=34) 12; 35.3 (19.2–51.4) 0.1507

BiOMab arm (n=26) 14; 53.8 (34.7–73.0)
ecOg performance score 0 control arm (n=10) 4; 40.0 (9.6–70.4) 0.1610

BiOMab arm (n=13) 9; 69.2 (44.1–94.3)
ecOg performance score 1 control arm (n=45) 15; 33.3 (19.6–47.1) 0.1593

BiOMab arm (n=37) 18; 48.6 (32.5–64.8)
histopathology adenocarcinoma control arm (n=39) 14; 35.9 (20.8–51.0) 0.0846

BiOMab arm (n=28) 16; 57.1 (38.8–75.5)
histopathology large cell carcinoma control arm (n=0) 0 0.0833

BiOMab arm (n=1) 1; 100.0 (100.0–100.0)
histopathology squamous cell carcinoma control arm (n=9 ) 3; 33.3 (2.5–64.1) 0.1470

BiOMab arm (n=14) 9; 64.3 (39.2–89.4)
histopathology undifferentiated and others control arm (n=5) 2; 40.0 (0.0–82.9) 0.3105

BiOMab arm (n=7) 1; 14.3 (0.0–40.2)

age #65 years control arm (n=48) 18; 37.5 (23.8–51.2) 0.1117

BiOMab arm (n=44) 24; 54.5 (39.8–69.3)

age .65 years control arm (n=7) 1; 14.3 (0.0–40.2) 0.1596

BiOMab arm (n=6) 3; 50.0 (10.0–90.0)

Notes: Best objective response among complete response, partial response, stable disease, and progressive disease from start of treatment to end of follow-up is considered. 
if a patient’s objective response is not available (due to, eg, withdrawal or loss to follow-up) then it was not considered in either denominator or numerator for calculating 
percentage. P-value calculated using two-sample proportion test.
Abbreviations: CI, confidence interval; ITT, intent-to-treat; ECOG, Eastern Cooperative Oncology Group; BIOMAb, nimotuzumab;  OR, overall response; ORR, overall 
response rate.

and rash (3.8%; two patients). The majority of events in 

the nimotuzumab group were mild in severity (66.17%; 

266 events). Life-threatening events were reported in eleven 

(20.8%) patients, and events that led to an outcome of death 

were reported in four (7.5%) patients. Of the 62 serious 

adverse events reported, two (febrile neutropenia and gas-

troenteritis) were considered related to the study drug. At 

least one mild adverse event was reported by 15 (28.3%) 

and 26 (45.6%) patients in the nimotuzumab and control 

groups,  respectively. Laboratory parameters were similar 

between the nimotuzumab and control groups.

Discussion
This Phase II trial showed that nimotuzumab was safe 

and well tolerated when used together with chemotherapy 

comprising docetaxel and carboplatin in patients with 
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as cetuximab, matuzumab, and panitumumab have demon-

strated a higher (60%–80%) incidence of skin toxicities.15

The objective response rate achieved in our study (54%) is 

higher than that reported in some previous studies conducted 

in NSCLC patients administered a combination of EGFR 

monoclonal antibodies and chemotherapy. A study evaluating 

the efficacy of nimotuzumab plus gemcitabine and cisplatin 

as second-line therapy in patients with advanced NSCLC 

reported a response rate of 25%.23 In the Phase III FLEX 

(First-Line ErbituX in lung cancer) trial, treatment with 

cetuximab combined with cisplatin and vinorelbine resulted 

in a 36% overall response rate (measured by World Health 

Organization criteria) compared with 29% achieved with 

chemotherapy alone.25 Similarly, in the Bristol-Myers Squibb 

099 study, conducted in support of the FLEX trial, the overall 

response rate (measured by World Health Organization 

criteria) was 25.7% when cetuximab was administered in 

combination with a taxane (paclitaxel or docetaxel) and 

carboplatin.26 In addition, a study examining the efficacy of 

carboplatin and docetaxel in NSCLC has reported an overall 

response rate of 27.1%,27 which is comparable with the 

objective response rate achieved with the same chemotherapy 

combination in our study (29%).

Overall survival in our study did not show signifi-

cant between-group differences (hazard ratio 0.844, 95% 

CI 0.529–1.346; P=0.48) in the nimotuzumab group 

(10.1 months in both the intent-to-treat and efficacy-evaluable 

populations) relative to the control group (10.4 months and 

12.8 months in the intent-to-treat and efficacy-evaluable 

populations, respectively); however, overall survival in both 

groups was marginally better than that in some previous 

studies examining EGFR monoclonal antibodies and  various 

chemotherapeutic agents. The docetaxel and carboplatin 

combination when administered to patients with stage IIIB/IV 
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Figure 4 (A) Overall survival and (B) progression-free survival in the intent-to-treat population.
Notes: Overall survival and progression-free survival were estimated during the median follow-up period of 26.17 months. The Kaplan–Meier method was used to estimate 
median overall survival and progression-free survival of patients with non-small-cell lung cancer in the nimotuzumab (blue) or control (red) groups. The survival distribution 
of the two treatment groups was compared using a log-rank test.
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NSCLC resulted in an overall survival of 9.2 months27 and 

9.4 months28 in two separate studies. Nimotuzumab in 

combination with gemcitabine and cisplatin as second-line 

therapy offered a median overall survival of 9.8 months.23 

In our study, like overall survival, there were no significant 

between-group differences in progression-free survival 

(P=0.31); the median progression-free survival of 4.9 months 

achieved in the nimotuzumab group was comparable with that 

of 4.44 months observed in another study using cetuximab 

in combination with a taxane.26

Based on our study results, nimotuzumab seems to 

produce a higher response rate than other monoclonal 

antibodies, but does not significantly change overall survival. 

Previous studies have reported that various factors, such as 

genetic mutations and nonoptimal administration of EGFR 

antagonists, may influence the direct effects of EGFR- targeted 

therapies on overall survival.19,29 Perhaps future studies 

examining the impact of nimotuzumab on survival in greater 

detail are warranted. Previous clinical trials have already 

demonstrated the safety and tolerability of nimotuzumab in 

NSCLC in combination with radiotherapy21,22 and a different 

chemotherapy regimen.23 Our results demonstrate that nimo-

tuzumab in combination with docetaxel and carboplatin is 

safe. In addition, consistent with earlier studies, the incidence 

of skin rash was low, presenting in only 3.8% of patients in 

the nimotuzumab group. The advantage of nimotuzumab 

over other anti-EGFR antibodies is its benign side effect 

profile.16 This can be attributed to its bivalent binding to the 

EGFR30 and possibly to the fact that it does not disrupt the 

basal level of EGFR signalling.31

The low toxicity and high response rate associated 

with nimotuzumab suggest that it could be a promising 

monoclonal antibody for patients with advanced NSCLC. 

The standard first-line treatment for patients with advanced 

NSCLC is chemotherapy consisting of a platinum analog 

combined with either vinorelbine, gemcitabine, pemetrexed 

(in patients with nonsquamous disease), or a taxane, such 

as paclitaxel or docetaxel.32 Maintenance therapy is admin-

istered to patients whose tumor growth has been controlled 

after a specified number of chemotherapy cycles. This 

therapy is continued until the occurrence of unacceptable 

toxicity or disease progression, and requires agents causing 

minimal toxicity.32 While nimotuzumab fits into this defi-

nition, further optimization to improve overall survival is 

warranted.

This study has some limitations. First, the sample size 

was not calculated statistically. Second, the partici pants and 

the observers were not blinded. Although observer bias was 

considered minimal because the endpoints were  objective 

parameters, a potential for bias might exist. Third, the 

response of patients to the study drug was evaluated by the 

investigator but was not confirmed by a radiologist, and this 

could have led to some bias in the results. Fourth, this is not 

a histopathologically directed study and randomization was 

not stratified according to histopathological type. It is pos-

sible that a study of nimotuzumab in a histopathologically 

directed trial would obtain a different result. Finally, it is 

possible that the second-line treatment may have exerted an 

effect on overall survival, and this was not taken into account. 

In conclusion, this study demonstrates that nimotuzumab in 

combination with chemotherapy comprising docetaxel and 

carboplatin improved the objective response rate significantly 

as compared with chemotherapy alone, and the combination 

was well tolerated without any meaningful safety concerns 

in patients with stage IIIB/IV NSCLC.

Acknowledgments
This clinical trial was supported by Biocon Ltd. We 

 acknowledge the contribution made by the coinvestigators 

Table 3 summary of adverse events

Adverse events Nimotuzumab 
(n=53)

Control 
(n=57)

Total 402 379
Patients with at least one ae, n (%) 43 (81.1) 47 (82.5)
Patients with at least one severe  
ae, n (%)

24 (45.3) 28 (49.1)

Patients at least one mild ae, n (%) 15 (28.3) 26 (45.6)
Most common aes (occurring in more than four patients in any group), 
n1; n2 (%)
 anemia 12; 7 (13.2) 6; 5 (8.8)
 Febrile neutropenia 3; 3 (5.7) 5; 5 (8.8)
 leukopenia 12; 6 (11.3) 9; 4 (7.0)
 neutropenia 15; 9 (17.0) 10; 7 (12.3)
 constipation 6; 5 (9.4) 3; 3 (5.3)
 Diarrhea 14; 9 (17.0) 26; 16 (28.1)
 nausea 8; 5 (9.4) 11; 9 (15.8)
 Vomiting 10; 9 (17.0) 16; 14 (24.6)
 asthenia 15; 10 (18.9) 13; 9 (15.8)
 chest pain 23; 10 (18.9) 20; 11 (19.3)
 Mucosal inflammation 4; 4 (7.5) 6; 5 (8.8)
 edema peripheral 13; 8 (15.1) 2; 2 (3.5)
 Pain 16; 8 (15.1) 13; 7 (12.3)
 Pyrexia 22; 11 (20.8) 22; 15 (26.3)
 gastroenteritis 2; 2 (3.8) 7; 6 (10.5)
 Decreased appetite 34; 15 (28.3) 24; 12 (21.1)
 Back pain 7; 4 (7.5) 7; 7 (12.3)
 cough 38; 13 (24.5) 26; 11 (19.3)
 Dyspnea 19; 12 (22.6) 27; 17 (29.8)
 Oropharyngeal pain 5; 5 (9.4) 0 (0.0)
 rash 5; 5 (9.4) 2; 2 (3.5)

Abbreviations: ae, adverse event; n1, number of events; n2, number of patients.
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Supplementary information
inclusion criteria
1.  Subjects who have a histologically or cytologically con-

firmed unresectable stage IIIB/IV non-small-cell lung 

cancer.

2.  At least one evaluable lesion which is not irradiated, that 

can be measured using Response Evaluation Criteria in 

Solid Tumors.

3.  Subjects who are treatment-naïve.

4.  Should have completed at least 4 weeks from last major 

surgery and prior radiation therapy to the pelvis, spine, 

or long bones and recovered from side effects.

5.  Subjects must have Eastern Cooperative Oncology Group 

performance status of 0 to 1.

6. Subjects of either sex aged $18 years.

7.  Subjects with life expectancy $12 weeks.

8. Subjects who are willing to use effective methods of 

contraception starting with visit 1 and for at least 30 days 

after the last dose of study medication.

9.  Laboratory parameters within normal ranges that are 

defined for this study by:

•  hematology (hemoglobin $10 g/L, absolute neutrophil 

count $1,500 cells/mm3, platelets $100,000/mm3)

•  liver function (serum total bilirubin #1.5 times upper 

limit of normal [ULN]; aspartate aminotransferase 

and alanine aminotransferase #2.5 times ULN [#5 

times ULN in the presence of liver metastases]; 

GGT #1.5 times ULN; alkaline phosphatase #5.0 

times ULN;  prothrombin time #1.5 times ULN 

unless receiving therapeutic anticoagulation; partial 

thromboplastin time #1.2 times ULN, unless receiving 

therapeutic anticoagulation)

•  kidney function (serum creatinine #1.5 times ULN.

10.  Willingness to sign informed consent form by the subject 

or legally acceptable representative.

exclusion criteria
 1.  Prior chemotherapy or immunotherapy or therapy with 

another investigational agent.

 2.  Peripheral neuropathy grade $2 (Common Terminology 

Criteria for Adverse Events version 3.0).

 3.  Active metastatic central nervous system disease.

 4.  Prior severe infusion reaction to antibody therapy.

 5.  Serious uncontrolled medical disorders that would impair 

the ability to receive therapy.

 6.  Evidence of QT prolongation of .440 msec as per the 

screening electrocardiogram.

 7.  Subject has a history of or concurrent malignancy except 

for inactive non-melanoma skin cancer and/or in situ 

carcinoma of the cervix, or other solid tumour treated 

curatively.

 8.  Subject has positive history of human immunodeficiency 

virus, hepatitis B, and/or hepatitis C infection.

 9.  Women who are pregnant or breastfeeding.

10.  Altered mental status or psychiatric condition that pro-

hibits understanding or providing consent.

11.  Patients with severe underlying disease not controlled by 

treatment in the opinion of the principal investigator.
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