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Background: Whether necitumumab combined with platinum-based chemotherapy (NC) for treating 
stage IV non-small cell lung cancer (NSCLC) as a first-line treatment could enhance antitumor effectiveness 
compared with platinum-based chemotherapy alone (CA) treatment is still controversial. The antitumor 
effectiveness and toxicity of the two treatments were compared in this meta-analysis.
Methods: We searched in PubMed, ScienceDirect, Scopus, Web of Science, Ovid MEDLINE, the 
Cochrane Library, Embase, and Google Scholar to acquire applicable articles. The outcome indicators 
mainly included progression-free survival (PFS), overall survival (OS) and adverse effects (AEs).
Results: Eight articles based on 4 randomized controlled trials were obtained. The NC group had a 
longer PFS [95% confidence interval (CI): 0.84–0.99, P=0.03] and a higher disease control rate (DCR, 95% 
CI: 1.01–1.10, P=0.03) than those of the CA group. OS (95% CI: 0.85–1.01, P=0.09) and the objective 
response rate (ORR, 95% CI: 0.93–1.71, P=0.14) were similar in the NC and CA groups. Nevertheless, 
in both quantity and extent, the NC treatment had more severe skin rash, hypomagnesemia, and venous 
thromboembolism than those of the CA treatment. Subanalysis suggested that the advantage of OS was more 
obvious in the NC group than that in the CA group in patients with high epidermal growth factor receptor 
(EGFR) expression. 
Conclusions: With a longer PFS and a higher DCR, NC treatment seemed to be more suitable for 
treating stage IV NSCLC as first-line therapy, especially for those with high EGFR expression, but its AEs 
could not be ignored.
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Introduction

Regardless of sex, lung carcinoma is the second most 
common cancer (1), and it accounts for the largest 
proportion of cancer deaths (accounting for 18.4% of the 
total), which imposes a heavy worldwide burden (2). Because 
early disease is typically asymptomatic, the majority of non-
small cell lung cancer (NSCLC) is not diagnosed until stage 
III or IV (3). Surgical treatment and radiotherapy are not 
suitable for stage IV NSCLC as the first-line treatment, so 
the platinum-based chemotherapy alone (CA) treatment has 
long been the standard preferred treatment of NSCLC at 
stage IV (4,5). Nevertheless, the efficacy of CA treatment 
was considered to have reached a treatment bottleneck (6,7). 
The application of adding epidermal growth factor receptor 
(EGFR) antibody to multiple platinum-based chemotherapy 
regimens is a hotspot in the clinic, especially for treating 
NSCLC (8).

Necitumumab is one of the second-generation EGFR 
antibodies. Due to the binding of the receptor to the ligand, 
it competes with EGFR to prevent receptor activation 
and downstream signaling (9,10). Currently, adding 
necitumumab to platinum-based chemotherapy for treating 
stage IV NSCLC as first-line treatment is a hotspot in 
the clinic. Recently, with the permission of the US Food 
and Drug Administration, necitumumab combined with 
gemcitabine and cisplatin chemotherapy has been the first-
line therapy for squamous NSCLC that has metastasized (11).  
Nevertheless, it is still controversial whether NC treatment 
has a better antitumor effect than CA treatment. Thatcher’s 
study of the SQUIRE trial showed better antitumor 
effectiveness with necitumumab added to the platinum-
based chemotherapy alone group (12). However, NC 
treatment was considered to have a higher incidence 
of skin rash, venous thromboembolism, eye disorders, 
hypomagnesemia and dose discontinuation related to total 
adverse events (AEs) than those of CA treatment (13,14). 
In Paz-Ares’s study of the INSPIRE trial and Spigel’s 
phase II randomized controlled trial (RCT), it was found 
that progression-free survival (PFS), overall survival (OS), 
objective response rate (ORR), and disease control rate (DCR) 
were similar between the NC arm and CA arm (15,16). 

To resolve the controversy, we included all relevant articles 
to conduct this meta-analysis, with the OS, PFS, ORR, DCR, 
all grade AEs and grade 3–5 AEs compared between NC 
treatment and CA treatment for treating stage IV NSCLC 
as first-line treatment. We present the following article in 
accordance with the PRISMA reporting checklist (available 

at http://dx.doi.org/10.21037/apm-19-365).

Methods

This meta-analysis was based on PRISMA (Preferred 
Reporting Items for Systematic Review and Meta-Analysis) 
guidelines.

Protocol and registration

We have registered the review protocol in the PROSPERO, 
which can be accessed by visiting the https://www.crd.york.
ac.uk/PROSPERO. And our Systematic review registration 
number is CRD42020147170.

Search strategy

We searched in PubMed, ScienceDirect, The Cochrane 
Library,  Scopus ,  Web of Science ,  EMBASE ,  Ovid 
MEDLINE and Google Scholar. The last search to 
select relevant articles comparing NC treatment with CA 
treatment as first-line treatment for stage IV NSCLC was 
conducted on May 20, 2019. We used “necitumumab”, “lung 
cancer” and “chemotherapy”. Details of the retrieval are 
accessible in Supplementary file. We also searched further 
eligible articles using the references of retrieved articles.

Selection criteria

Our included studies adhered to PICOS principles, and 
the details were as follows: (I) P (patients): patients with 
NSCLC were at stage IV histologically or cytologically (on 
the basis of the AJCC 7th edition) (17); (II) I (interference) 
vs. C (comparison): NC vs. CA as first-line treatment; (III) 
O (outcomes): outcomes were OS, PFS, OSR, PFSR, ORR, 
DCR and AEs; (IV) S (study design): RCTs published in 
English.

Those articles without initial data, meta-analyses, 
conference articles, case reports, and articles from the same 
experimental center on the same topic were excluded.

Data extraction

Data regarding the authors, clinical trials center, timeline, 
number of participants in two groups, research design, 
patients’ baseline data (age, sex, study period, pretreatment), 
antitumor efficacy indicators [PFS, OS, ORR, DCR, 
progression-free survival rate (PFSR) and overall survival 

https://www.crd.york.ac.uk/PROSPERO
https://www.crd.york.ac.uk/PROSPERO
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
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rate (OSR)] and the number of all grade AEs as well as grade 
3–5 AEs were gathered by two investigators independently. 
The disagreements under various circumstances were 
settled by a third researcher.

We mainly used OS, PFS, OSR, and PFSR to analyze 
survival dates. For OSR and PFSR, we divided the analysis 
into six months and analyzed them for a total of two years. 
And the subgroup analysis of OS and PFS were estimated 
based on the EGFR mutation status, sex, age, region, 
pathology and treatment.

Quality assessment

The 5-point Jadad scale and Cochrane Risk Assessment Tool 
were used to evaluate the quality of RCTs. The Jadad scale 
mainly includes the following three aspects: randomizing, 
blinding, and including all patients. A study is regarded as 
high quality if it receives a score of ≥3 points (18). 

The Cochrane Risk Assessment Tool mainly focuses 
on the bias of selection, performance, detection, attrition, 
reporting and others, the risk of which was assessed using 
low, unclear and high risk, respectively (19). Then, the 
results are presented as the risk of bias graph.

Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) is used to evaluate the level of 
evidence of included studies. GRADE mainly focuses on 
the risk of bias, discordance, indirectness, inaccuracy and 
publication bias, among which the results included four 
levels: high, medium, low and very low (20).

Statistical analysis

The accomplishment of this meta-analysis was based on 
ReMan5.3 and STATA 12.0. We used hazard ratios (HRs) 
to analyze PFS and OS. Kaplan-Meier curves provided 
HRs and 95% CIs. We acquired OSR and PFSR from the 
Kaplan-Meier curves directly. We analyzed PFS and OS 
using HRs (HR <1 favors NC treatment) and 95% CIs. The 
ORR, DCR, PFSR, OSR (RR >1 favors NC treatment) and 
AEs (RR <1 favors NC treatment) were analyzed through 
risk ratios (RRs) and 95% CIs. Subanalysis of PFS and 
OS was executed to test whether these outcome indicators 
would change in accordance with the EGFR expression 
situation. The χ2 test with I2 statistic was applied to assess 
heterogeneity. We would choose the random-effects model 
if I2>50% or P<0.1, which suggested serious heterogeneity; 
otherwise, we would prefer the fixed-effects model. We 
conducted sensitivity analyses of PFS, OS, ORR, and 

DCR. We used Begg’s test and Egger’s test to evaluate the 
publication bias, among which P<0.05 suggested statistical 
significance.

Results

Search results and quality assessment

As shown in Figure 1, 8 articles based on 4 RCTs involving 
2,074 patients (NC group, 1,060; CA group, 1,014) were 
selected for this meta-analysis (5,12,14-16,21-23). Five 
articles were from the phase III SQUIRE trial, among 
which Reck’s study analyzed the tolerability and quality of 
life (21), Paz-Ares L’s study analyzed the safety and efficacy 
outcomes of EGFR-expression patients (5), Reck’s other 
study paid more attention to a German subgroup (22), Paz-
Ares L’s other study focused on east Asian patients, and 
one focused on the anticancer effectiveness based on OS, 
PFS, ORR, and DCR with toxicity based on AEs (15). The 
indicators they analyzed were different, so we analyzed 
several articles. The other three articles came from three 
different RCTs.

All 8 articles scored 4–5 points and were of high quality. 
The baseline information and major assessment index of all 
contained articles are listed in Table 1. The GRADE results 
showed that all 8 articles had high or medium quality, and 
more details are presented in Table S1. All 4 studies judged 
by Cochrane Risk Assessment were mostly at low risk, and 
more details are shown in Figure S1.

Anticancer effectiveness

Four articles made a comparison of OS (heterogeneity: 
P=0.68, I2=0%). The OS results tended to favor NC 
treatment (HR =0.93, 95% CI: 0.85–1.01, P=0.09; Figure 2A), 
OSR-0.5y (RR =1.04, 95% CI: 0.94–1.16, P=0.43), OSR-1y 
(RR =1.13, 95% CI: 0.94–1.36, P=0.20) and OSR-1.5y (RR 
=1.07, 95% CI: 0.92–1.25, P=0.39) and OSR-2y (RR =1.24, 
95% CI: 0.70–2.17, P=0.46) (Figure S2). And it demonstrated 
that the difference of OSR between the two groups tended to 
increase firstly, then to reach a maximum after following up 
one year and finally to reduce (Figure S3A).

Four articles made a comparison of PFS (heterogeneity: 
P=0.27, I2=24%), where the NC group had a longer PFS 
(HR =0.91, 95% CI: 0.84–0.99, P=0.03; Figure 2B). And it 
was shown that with time going by, the discrepancy of PFSR 
between two groups went smaller and smaller (Figure S3B).  
There were no significant differences in PFSR-0.5y (RR 

https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
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=1.22, 95% CI: 0.88–1.69, P=0.23), PFSR-1y (RR =1.28, 
95% CI: 0.95–1.72, P=0.11), PFSR-1.5y (RR =1.34 , 
95%CI: 0.84–2.15, P=0.22) and PFSR-2y (RR =2.01, 95% 
CI: 0.82–4.96 , P=0.13) (Figure S4).

Four articles made a comparison of ORR (heterogeneity: 
P=0.004, I2=77%). Obvious differences were not observed 
between the treatments (RR =1.26, 95% CI: 0.93–1.71, 
P=0.14; Figure 3A). Four articles made a comparison of DCR 
(heterogeneity: P=0.27, I2=24%). The NC group had a high 
DCR (RR =1.05, 95% CI: 1.01–1.10, P=0.03; Figure 3B).  
The subgroup analysis showed that CA treatment was 
related to a higher rate of complete remission (CR)  

(RR =0.14, 95% CI: 0.02–0.79, P=0.03; Figure S5A) and an 
obvious difference was not discovered between both groups 
for partial remission (PR) (RR =1.29, 95% CI: 0.96–1.74, 
P=0.09; Figure S5B) and stable disease (SD) (RR =0.95, 
95% CI: 0.81–1.11, P=0.52; Figure S5C). However, to our 
surprise, CA treatment was also related to a higher rate of 
progression of disease (PD) (RR =0.68, 95% CI: 0.53–0.89, 
P=0.005; Figure S5D).

Toxicity

We compared the toxicity between the NC group and CA 
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Figure 1 Flow chart of study selection.
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Table 1 Characteristics of included studies

Studies Country
Patients Sex (male/female) Mean age Treatment line

Design
Clinical  

trial period
Median  
FU (m)

SQ
NC/CA NC CA NC/CA NC CA

SQUIRE (NCT00981058) N: 800 mg/d, iv, 
days 1, 8; Ge: 
1,250 mg/m2, iv, 
days 1, 8 of six 
3-week cycles;  
Ci: 75 mg/m2,  
day 1 of six 
3-week cycles

Ge: 1,250 mg/m2, 
iv, days 1, 8 of six 
3-week cycles;  
Ci: 75 mg/m2, 
iv, day 1 of six 
3-week cycles

2015 
Thatcher 
(12) 

Multicenter 545/548 450/95 458/90 62/62 RCT Phase III 25.2/24.8 5

2016 Reck 
(21) 

Multicenter 545/548 450/95 458/90 62/62 RCT Phase III 25.2/24.9 5

2016 Paz-
Ares (5)

Multicenter 462/473 381/81 400/73 62/62 RCT Phase III 25.2/24.10 5

2016 Reck 
(22)

Multicenter 42/54 Nov-31 41/13 64/63.5 RCT Phase III 25.2/24.11 5

2017 Park 
(23)

Multicenter 543/548 450/93 458/90 65/64 RCT Phase III 25.2/24.12 5

INSPIRE (NCT00982111) N: 800 mg/d, iv, 
days 1, 8; Ci:  
75 mg/m2; Pe:  
500 mg/m2, iv, 
days 1 of six 
3-week cycles

Ci: 75 mg/m2, 
iv, day 1 of six 
3-week cycles; 
Pe:500 mg/m2, 
iv, day 1 of six 
3-week cycles

2015 Paz-
Ares (15) 

Multicenter 315/318 214/101 210/108 61/60 RCT Phase III 24.5/25.6 5

NCT01769391 N: 800 mg/d,  
days 1, 8; Pe:  
200 mg/m2,  
day 1 of six 
3-week cycles; 
Ci: area under the 
curve 6 on  
day 1 of six 
3-week cycles

Pe: 200 mg/m2,  
day 1 of six 
3-week cycles; 
Ci: area under the 
curve 6 on day 
1 of six 3-week 
cycles

2017 Spigel 
(16) 

Multicenter 110/57 87/23 44/13 66/65 RCT Phase II NA 4

NCT01763788 N: 800 mg/d,  
days 1, 8 of a 
3-week cycle;  
Ge: 1,250 mg/m2,  
days 1, 8; Ci:  
75 mg/m2 on  
day 1 of max four 
3-week cycles

Ge: 1,250 mg/m2, 
days 1, 8; Ci:  
75 mg/m2 on day 
1 of max four 
3-week cycles

2019 
Watanabe 
(14) 

Japan 90/91 Nov-79 Oct-81 67/65 RCT Phase II NA 4

NC, necitumumab plus platinum-based chemotherapy; CA, platinum-based chemotherapy alone; N, necitumumab; Ge, gemcitabine; Ci, 
cisplatin; Pe, pemetrexed; FU, follow up; SQ, score quality; RCT, randomized controlled trail; NA, not available.

group regarding all grade AEs, grade 3–5 AEs and the 10 
most reported AEs.

Two articles compared all grade AEs (heterogeneity: 
P=0.05, I2=74%). Distinct differences were not observed 
between the treatments (95% CI: 0.97–1.31, P=0.13; 
Figure 4A). The 10 most reported all grade AEs were skin 
rash, hypomagnesemia, hypersensitivity, eye disorders, 

arterial thromboembolism, venous thromboembolism, 
anemia, neutropenia, fatigue, and thrombocytopenia, 
and NC treatment had a higher risk of skin rash, venous 
thromboembolism, eye disorders and hypomagnesemia than 
that of the CA group. More details are shown in Table 2.

Grade 3–5 AEs were compared in three studies 
(heterogeneity: P=0.16, I2=45%), and CA treatment was at 
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a lower risk of grade 3–5 AEs than NC treatment (95% CI: 
1.08–1.25, P<0.0001; Figure 4B). The ten most reported 
grade 3–5 AEs were skin rash, hypomagnesemia, arterial 

thromboembolism, venous thromboembolism, anemia, 
neutropenia, fatigue, thrombocytopenia, febrile neutropenia 
and diarrhea, and NC treatment was at higher risks of skin 

Figure 2 Forest plot of the HRs of OS (A) and PFS (B) associated with necitumumab plus platinum-based chemotherapy versus platinum-
based chemotherapy alone. HRs, hazard ratios; OS, overall survival; PFS, progression-free survival.

Figure 3 Forest plots of the ORR (A) and DCR (B) associated with necitumumab plus platinum-based chemotherapy versus platinum-based 
chemotherapy alone. ORR, objective response rate; DCR, disease control rate.
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rash, hypomagnesemia and venous thromboembolism than 
was the CA group. More details are shown in Table 3.

Some people suffered dose reduction or discontinuation 
due to severe AEs. Two studies compared dose reduction 
(heterogeneity: P=0.002, I2=90%). Obvious differences 
were not observed between the treatments (95% CI: 
0.86–1.76, P=0.27; Figure 4C). Three studies compared 
dose discontinuation (heterogeneity: P=0.34, I2=7%). The 
NC treatment seemed to be more likely to result in dose 
discontinuation (95% CI: 1.11–1.54, P=0.001; Figure 4D).

Subgroup analysis

To determine whether the antitumor effectiveness of NC 
treatment compared with CA treatment would be different 
in subgroups, the pooled results of OS and PFS were 
estimated based on the EGFR mutation status, sex, age, 
region, pathology and treatment (Table 4). 

The pooled results of the selected articles found that 
in the EGFR mutation status subgroup, the OS for NC 
treatment versus CA treatment was more favorable in 
those with high EGFR expression rather than low EGFR 

Figure 4 Forest plots of the RRs of total AEs (A), grade 3–4 AEs (B), drug reductions (C) and drug discontinuations (D) associated with 
necitumumab plus platinum-based chemotherapy versus platinum-based chemotherapy alone. RR, risk ratios; AEs, adverse effects.

A
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C
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expression (HR: 0.75, 95% CI: 0.60–0.94 vs. HR: 0.90, 95% 
CI: 0.75–1.07). It was also found in the pathology subgroup 
that the HRs for OS (HR: 0.89, 95% CI: 0.80–0.98, 
P=0.02) and PFS (HR: 0.89, 95% CI: 0.81–0.98, P=0.02) 
for NC therapy were more favorable in squamous NSCLC. 
Females had a longer PFS. Patients under 70 years old had 
a longer OS and PFS. Caucasians had a longer OS and PFS. 

Obvious differences were not found in other subgroups 
regarding PFS and OS between the NC and CA treatments.

Sensitivity analysis

When analyzing ORR, total AEs, as well as grade 3–5 AEs, 
significant heterogeneity was found. The evaluation of the 

Table 2 Top 10 adverse effects (all grade) associated with necitumumab plus platinum-based chemotherapy versus platinum-based chemotherapy alone

Adverse effects
The number of 

studies 
NC (events/total) CA (events/total) RR (95% CI) P

Heterogeneity

I2 (%) P value

Skin rash 4 718/1,038 114/999 5.15 (3.03–8.75) <0.00001 82 0.0009

Hypomagnesaemia 4 310/1,038 140/999 2.10 (1.70–2.85) <0.00001 33 0.21

Hypersensitivity 4 22/1,038 24/999 0.81 (0.45–1.44) 0.47 0 0.53

Eye disorders 4 108/1,038 53/999 2.20 (1.21–4.01) 0.01 56 0.08

Arterial 
thromboembolic

4 51/1,038 43/999 1.14 (0.71–1.85) 0.59 18 0.3

Venous 
thromboembolic

4 98/1,038 59/999 1.64 (1.20–2.24) 0.002 0 0.89

Anemia 4 382/1,038 429/999 0.83 (0.72–0.96) 0.01 33 0.21

Neutropenia 4 391/1,038 385/999 0.97 (0.87–1.08) 0.56 0 0.97

Fatigue 3 445/948 413/908 1.04 (0.94–1.15) 0.43 0 0.7

Thrombocytopenia 3 198/734 169/687 1.71 (0.59–4.99) 0.32 94 <0.00001

NC, necitumumab plus platinum-based chemotherapy; CA, platinum-based chemotherapy alone; RR, risk ratio; CI, confidence interval. 

Table 3 Top 10 adverse effects (3–4 grade) associated with necitumumab plus platinum-based chemotherapy versus platinum-based chemotherapy alone

Adverse effects
The number of 

studies 
NC  

(events/total)
CA  

(events/total)
RR (95% CI) P

Heterogeneity

I2 (%) P value

Skin rash 4 86/948 3/908 19.84 (6.60–59.59) <0.00001 3 0.36

Hypomagnesaemia 4 80/1,038 13/999 5.30 (3.00–9.35) <0.00001 0 0.53

Hypersensitivity 2 3/628 0/632 3.95 (0.44–35.60) 0.22 0 0.82

Eye disorders 2 2/842 1/853 1.38 (0.1–19.24) 0.81 30 0.23

Arterial thromboembolic 4 32/1,038 22/999 1.39 (0.80–2.40) 0.24 1 0.39

Venous thromboembolic 4 54/1,038 28/999 1.89 (1.20–2.95) 0.006 0 0.6

Anemia 4 110/1,036 115/999 0.89 (0.70–1.14) 0.37 0 0.58

Neutropenia 4 225/1,038 230/999 0.92 (0.79–1.08) 0.33 0 0.91

Fatigue 3 84/808 63/908 1.56 (0.68–3.60) 0.3 83 0.003

Thrombocytopenia 3 66/734 66/687 0.93 (0.68–1.29) 0.68 0 0.93

NC, necitumumab plus platinum-based chemotherapy; CA, platinum-based chemotherapy alone; RR, risk ratio; CI, confidence interval.



1162 Wang et al. Necitumumab + chemotherapy for stage IV NSCLC

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(2):1154-1166 | http://dx.doi.org/10.21037/apm-19-365

Table 4 Subgroup analysis of OS and PFS of necitumumab plus platinum-based chemotherapy vs platinum-based chemotherapy alone

Group 
OS PFS

No. of studies HR (95% CI) P I2 (%) No. of studies HR (95% CI) P I2 (%)

Total 4 0.93 (0.85–1.01) 0.09 0 4 0.91 (0.84–0.99) 0.03 24

Sex

Female 2 0.92 (0.76–1.13) 0.44 0 2 0.80 (0.69–0.94) 0.01 0

Male 2 0.92 (0.84–1.00) 0.06 0 2 0.95 (0.86–1.05) 0.33 0

Age

<65 y 3 0.94 (0.84–1.05) 0.25 0 3 0.92 (0.83–1.02) 0.10 0

65–70 y 3 0.85 (0.72–1.01) 0.06 0 3 0.88 (0.75–1.04) 0.14 0

>70 y 3 0.99 (0.78–1.26) 0.94 0 3 0.90 (0.73–1.11) 0.31 19

Region

White 2 0.92 (0.85–1.01) 0.08 0 2 0.94 (0.86–1.03) 0.19 0

Non-white 2 0.90 (0.74–1.10) 0.32 0 2 0.87 (0.72–1.05) 0.15 0

Smoking history

Non-smoking 2 0.90 (0.69–1.18) 0.44 0 2 0.93 (0.69–1.27) 0.66 0

Smoking 2 0.92 (0.85–1.00) 0.06 0 2 0.93 (0.85–1.01) 0.10 0

EGFR mutation

EGFR (+) 1 0.79 (0.69–0.92) 0.005 – 1 0.84 (0.72–0.94) 0.01 –

High EGFR expression 1 0.75 (0.60–0.94) 0.001 – 1 0.88 (0.70–1.11) 0.13 –

Low EGFR expression 1 0.90 (0.75–1.07) 0.34 – 1 0.83 (0.69–0.99) 0.03 –

Pathology

SCC 3 0.89 (0.80–0.98) 0.02 47 3 0.89 (0.81–0.98) 0.02 34

ADC 1 1.00 (0.84–1.21) 0.97 NA 1 0.98 (0.82–1.18) 0.85 –

Treatment

N + PC vs. PC 2 0.99 (0.84–1.18) 0.94 0 2 0.99 (0.84–1.16) 0.87 0

N + GC vs. GC 2 0.84 (0.65–1.07) 0.15 74 2 0.86 (0.72–1.03) 0.10 62

OS, overall survival; PFS, progression-free survival; HR, hazard ratio; EGFR, epidermal growth factor receptor; SCC, squamous cell 
carcinomas; ADC, adenocarcinoma; N, necitumumab; PC, pemetrexed plus cisplatin; GC, gemcitabine plus cisplatin; NA, not available.

stability and sensitivity was based on the pooled results for 
the influence of all included studies. The outcomes of PFS 
(Figure S6A), OS (Figure S6B), ORR (Figure S6C) and 
DCR (Figure S6D) were reliable and stable.

Publication bias

Not enough evidence favored publication bias for PFS (Begg’s 
test, P=1.000, Egger’s test, P=0.977; Figure S7A), OS (Begg’s 
test, P=0.734, Egger’s test, P=0.706; Figure S7B), ORR 

(Begg’s test, P=0.308; Egger’s test, P=0.279; Figure S7C)  
and DCR (Begg’s test, P=1.000; Egger’s test, P=0.949;  
Figure S7D).

Discussion

Most patients are diagnosed at stage IV because early 
disease is typically asymptomatic (3), and due to a lack of 
effective surgical treatment and radiotherapy, chemotherapy 
is widely used as the preferred therapy for those patients 

https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-19-365-supplementary.pdf
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at stage IV. Whether adding necitumumab to platinum-
based chemotherapy for treating stage IV NSCLC as first-
line treatment can enhance the antitumor effectiveness 
is still controversial. As the latest meta-analysis, this 
study focused on the antitumor effectiveness and toxicity 
through comparing the NC group and CA group for 
stage IV NSCLC as the preferred therapy. Our analysis 
of 8 articles showed that the NC group had a longer PFS 
as well as a higher DCR; nevertheless, it was associated 
with more all-grade skin rash, venous thromboembolism, 
eye disorders and hypomagnesemia, while grade 3–5 skin 
rash, hypomagnesemia, and venous thromboembolism in 
the CA group had a higher rate of CR and PD. The OS 
results tend to favor NC treatment, there was no obvious 
difference in PR, and ORR as well as SD were reported in 
both treatments. In subgroup analysis, the pooled outcomes 
showed that the NC group may have a longer PFS and OS 
in those with high EGFR expression as well as in squamous 
NSCLC. 

The importance of antitumor effectiveness when 
comparing NC treatment with CA treatment cannot be 
emphasized enough. Our results indicated that the NC 
arm had a longer PFS, and there seemed to be a longer 
OS. It seemed that the advantages of the NC group 
became more obvious with time. The result of the phase III 
SQUIRE trial and Spigel’s phase II trial showed a clinically 
meaningful improvement in OS when adding necitumumab 
to chemotherapy alone (4,16). Watanabe’s trial conducted in 
Japan also showed that adding necitumumab to gemcitabine 
and cisplatin could lengthen the OS when used as first-
line therapy for those NSCLC patients diagnosed at stage 
IV (14). By contrast, there was no obvious difference in 
PFS and OS between both treatments when comparing 
necitumumab combined with gemcitabine and cisplatin 
versus gemcitabine and cisplatin alone in the phase III 
INSPIRE trial (15). The reason for the different antitumor 
effectiveness based on OS between these trials is still 
unclear. In the EGFR expression subgroup analysis, it was 
found that compared with the CA group, the NC group was 
associated with a longer PFS (HR: 0.85, 95% CI: 0.74-0.98)  
and OS (HR: 0.84, 95% CI: 0.74–0.96); nevertheless, 
evaluating PFS, it seemed to be similar between the high 
and low H-score groups [HR: 0.88 (95% CI: 0.70–1.11) 
vs. 0.83 (95% CI: 0.69–0.99)], and it was also reported that 
the HR for OS for the NC group versus the CA group was 
more favorable in patients with high EGFR expression 
rather than low EGFR expression [HR: 0.75 (95% CI: 
0.60–0.94) vs. 0.90 (95% CI: 0.75–1.07)] (24). Whether high 

EGFR expression could be a predictive marker to optimize 
patients for choosing the NC treatment is still not clear 
(25,26), so large-scale, high-quality RCTs are needed to 
answer this question. In the pathology subgroup, the pooled 
results suggested that NC treatment seemed to be more 
suitable for squamous NSCLC than CA treatment with a 
longer OS (HR: 0.89, 95% CI: 0.80–0.98, P=0.02) and PFS 
(HR: 0.89, 95% CI: 0.81–0.98, P=0.02). Squamous NSCLC 
being related to EGFR mutation might account for it (27). 

The tumor response rate is another key point when 
choosing a treatment. Our results showed that the NC 
treatment had a higher DCR, and no significant difference 
in ORR between the two treatments was found. It was 
shown that CA treatment had a higher rate of CR and PD in 
the subgroup analysis, and no obvious difference was found 
between the treatments in PR and SD. We tried to use 
limited studies to explain why the results of the CA group 
were superior in CR, but what it was that caused this result 
remained unclear; perhaps large-scale, high-quality studies 
are required to address this issue. The phase III SQUIRE 
and INSPIRE trials, in which the patients are from multiple 
countries, showed that there were no significant differences 
in ORR and DCR when comparing the two treatments, 
while an RCT based in Japan suggested a higher rate of 
ORR and DCR, which might be related to the region 
where the patients are from, the rate of intravenous infusion 
or the types of chemotherapy (14). The subgroup analysis 
results from eastern Asia showed no difference in ORR and  
DCR (23), which suggested that differences in ORR and 
DCR resulting in different experiments may not be related 
to the region where the patients are from. It was also found 
that although higher clearance and lower exposure were 
related to body weight, a stimulus test reported that an 800 
mg flat dose could provide optimum response no matter the 
body weight (28), so the antitumor response rate might not 
be related to the dose of necitumumab. More large-scale 
RCTs based on different rates of intravenous infusion and 
types of chemotherapy are needed to answer this question. 

The severe drug toxicity is a controversial problem 
when choosing the NC treatment. In the analysis, higher 
incidences of drug reduction, drug discontinuation, 
skin rash, venous thromboembolism, eye disorders, and 
hypomagnesemia were found in the NC arm (12-16), 
which would greatly affect patients' sense of life experience. 
Reck’s study showed that there was no statistical difference, 
comparing the two treatments, in health-related quality 
of life, using the Lung Cancer Symptom Scale based on 
inappetence, exhaustion, coughing, difficulty breathing, 



1164 Wang et al. Necitumumab + chemotherapy for stage IV NSCLC

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(2):1154-1166 | http://dx.doi.org/10.21037/apm-19-365

hemoptysis, ache, normal activity restriction, quality of life 
and lung cancer symptoms (21). We think that the severe 
drug toxicity might be related to an additional effect of 
platinum-based chemotherapy plus necitumumab (25,29). 
A subgroup analysis of eastern Asia showed that the NC 
group had a higher incidence of grade 3–5 AEs (23), which 
suggested that more attention should be paid when eastern 
Asian patients choose the NC treatment.

Five shortcomings could not be overlooked when taking 
our conclusions into account. First, the limited number of 
included articles (only eight) might weaken these results’ 
quality. Second, there was moderately obvious heterogeneity 
in several comparisons (ORR, dose reduction, all grade AEs, 
grade 3–5 AEs), which would have an impact on the stability 
of these results. Third, we just considered those articles 
published in English with high quality, which might bring 
up a language bias. Fourth, different pathological types of 
NSCLC among the contained trials were likely to augment 
the heterogeneity and lower the quality of the results. Fifth, 
different combinations and usages of drugs might make a 
difference in the pooled results. 

Conclusions

Our meta-analysis found the necitumumab plus platinum-
based chemotherapy is more effective than chemotherapy 
alone for stage IV NSCLC as first-line treatment, 
especially for the EGFR-mutation-positive patients. 
Nevertheless, the AEs, such as hypomagnesemia, skin 
rash, venous thromboembolism and eye disorders, that 
resulted from it should not be overlooked. Additionally, the 
existing shortcomings of this meta-analysis require extra 
extensive and high-quality trials to resolve and confirm our 
conclusion.
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Supplementary

The combined text and medical subject heading (MeSH) terms used were: “lung cancer”, “necitumumab” and “chemotherapy”.

PubMed

The database was searched on May 20, 2019, N=53.
Search Strategy:
(Necitumumab [Title/Abstract] OR Portrazza [Title/Abstract]) OR IMC-11F8 [Title/Abstract] OR IMC-11F8 monoclonal 
antibody [Title/Abstract] )AND (pulmonary neoplasms [Title/Abstract] OR lung neoplasm [Title/Abstract] OR pulmonary 
neoplasm [Title/Abstract] OR lung cancer [title/Abstract] OR lung cancers [Title/Abstract] OR pulmonary cancer [Title/
Abstract] OR pulmonary cancers [Title/Abstract] OR cancer of the lung [Title/Abstract] OR cancer of lung [Title/
Abstract] OR NSCLC [Title/Abstract] OR Lung carcinoma [Title/Abstract] )AND (chemotherapy [Title/Abstract] OR 
drug chemotherapy [Title/Abstract] OR chemotherapies [Title/Abstract] OR pharmacotherapy [Title/Abstract] OR 
pharmacotherapies [Title/Abstract]).

Scopus

The database was searched on May 20, 2019, N=219.
Search Strategy:
(TITLE-ABS-KEY (“necitumumab” OR “Portrazza” OR “IMC-11F8” OR “IMC-11F8 monoclonal antibody”) AND 
TITLE-ABS-KEY(“pulmonary neoplasms” OR “lung neoplasm” OR “pulmonary neoplasm” OR “lung cancer” OR “lung 
cancers” OR “pulmonary cancer” OR “pulmonary cancers” OR “cancer of the lung” OR “cancer of lung” OR “NSCLC” 
OR “Lung carcinoma”) AND TITLE-ABS-KEY(“drug therapies” OR “chemotherapy” OR “chemotherapies” OR 
“pharmacotherapy” OR “pharmacotherapies”)).

Web of Science

The database was searched on May 20, 2019, N=83
Search Strategy:
#1: TS=(“pulmonary neoplasms” OR “lung neoplasm” OR “pulmonary neoplasm” 
OR “lung cancer” OR “lung cancers” OR “pulmonary cancer” OR “pulmonary cancers” OR “cancer of the lung” OR “cancer 
of lung” OR “NSCLC” OR “Lung carcinoma”) N=294444
#2: TS=(“Necitumumab” OR “PORTRAZZA” OR “IMC-11F8” OR “IMC-11F8 monoclonal antibody”) N=121
#3: TS=(“drug therapies” OR “chemotherapy” OR “chemotherapies” OR “pharmacotherapy” OR “pharmacotherapies”) 
N=1542150
#4: #1 AND #2 AND #3 N=83

Embase

The database was searched on May 20, 2019, N=99
Search Strategy:
(“Necitumumab” OR “PORTRAZZA” OR “IM-11F8” OR “IMC-11F8 monoclonal antibody”): ti, ab, kw AND (“pulmonary 
neoplasms” OR “lung neoplasm” OR “pulmonary neoplasm” OR “lung cancer” OR “lung cancers” OR “pulmonary cancer” 
OR “pulmonary cancers” OR “cancer of the lung” OR “cancer of lung” OR “NSCLC”): ti, ab, kw AND (“drug therapies” 
OR “chemotherapy” OR “chemotherapies” OR “pharmacotherapy” OR “pharmacotherapies”) :ti, ab, kw.

Ovid 

The database was searched on May 20, 2019, N=262
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Search Strategy:
#1: Necitumumab
#2: Portrazza
#3: IMC-11F8
#4: IMC-11F8 monoclonal antibody
#5: pulmonary neoplasms
#6: pulmonary cancer
#7: pulmonary cancers
#8: cancer of the lung
#9: cancer of lung
#10: Lung carcinoma
#11: Lung neoplasm
#12: NSCLC
#13: drug therapies
#14: chemotherapy
#15: chemotherapies
#16: pharmacotherapy
#17: pharmacotherapies
#18: #1 and #2 and #3 and #4 and #5 and #6 and #7 and #8 and #9 and #10 and #11 and #12 and #13 and #14 and #15 and #16 
and #17 

Cochrane

The database was searched on May 20, 2019, N=54
Search Strategy:
(“Necitumumab” OR “Portrazza” OR “IMC-11F8” OR “IMC-11F8 monoclonal antibody”): ti, ab, kw AND (“pulmonary 
neoplasms” OR “lung neoplasm” OR “pulmonary neoplasm” OR “lung cancer” OR “lung cancers” OR “pulmonary cancer” 
OR “pulmonary cancers” OR “cancer of the lung” OR “cancer of lung” OR “NSCLC”): ti, ab, kw AND (“drug therapies” 
OR “chemotherapy” OR “chemotherapies” OR “pharmacotherapy” OR “pharmacotherapies”) : ti, ab, kw.
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Table S1 GRADE quality assessment for the outcomes of survival, response rate and toxicity

Primary outcome No.

No. of participants
Differencesa  

(95% CI)

Quality assessment

Quality
NC CA Risk of biasb Inconsistency Indirectness Imprecision

Publication 

biasc

Survival 

OS 4 1,060 1,014 0.93 (0.85–1.01) Low No inconsistency No indirectness No imprecision Unlikely High

OSR

0.5-year 4 768/1,060 712/1,014 1.04 (0.94–1.16) Low No inconsistency No indirectness No imprecision Unlikely High

1-year 4 490/1,060 429/1,014 1.13 (0.94–1.36) Low No inconsistency No indirectness No imprecision Unlikely High

1.5-year 4 252/1,060 232/1,014 1.07 (0.92–1.25) Low No inconsistency No indirectness No imprecision Unlikely High

2-year 3 116/950 104/957 1.24 (0.70–2.17) Serious (-1) No inconsistency No indirectness No imprecision Unlikely Medium

PFS 4 1,060 1,014 0.91 (0.84–0.99) Low No inconsistency No indirectness No imprecision Unlikely High 

PFSR

0.5-year 4 354/1,060 277/1,014 1.22 (0.88–1.69) Low No inconsistency No indirectness No imprecision Unlikely High

1-year 4 93/1,060 69/1,014 1.28 (0.95–1.73) Low No inconsistency No indirectness No imprecision Unlikely High

1.5-year 3 39/1,060 29/1,014 1.35 (0.84–2.15) Low No inconsistency No indirectness No imprecision Unlikely High

2-year 2 14/860 7/866 2.01 (0.82–4.97) Low No inconsistency No indirectness No imprecision Unlikely High

Response rate

CR 3 116/1,063 8/1,014 0.14 (0.02–0.79) Low Serious (−1) No indirectness No imprecision Unlikely Medium

PR 4 116/1,064 291/1,014 1.17 (1.03–1.33) Low No inconsistency No indirectness No imprecision Unlikely High

SD 4 116/1,065 473/1,014 0.99 (0.90–1.09) Low No inconsistency No indirectness No imprecision Unlikely High

PD 4 116/1,066 121/1,014 0.68 (0.53–0.89) Low No inconsistency No indirectness No imprecision Unlikely High

ORR 4 116/1,061 299/1,014 1.26 (0.93–1.71) Low No inconsistency No indirectness No imprecision Unlikely High

DCR 4 116/1,062 772/1,014 1.05 (1.00–1.10) Low No inconsistency No indirectness No imprecision Unlikely High

Toxicity

Total AEs 2 324/425 236/375 1.12 (0.97–1.31) Low No inconsistency No indirectness No imprecision Unlikely High

Grade 3–5 AEs 3 612/963 498/916 1.14 (1.01–1.28) Low No inconsistency No indirectness No imprecision Unlikely High

Dose reduction 2 465/853 410/853 0.07 (0.02–0.11) Low No inconsistency No indirectness No imprecision Unlikely High

Dose 

discontinuation

3 262/963 194/910 1.30 (1.11–1.53) Low No inconsistency No indirectness No imprecision Unlikely High

a, differences: hazard ratio (HR) for OS and PFS; risk ratios (RR) for OSR, PFSR, CR, PR, SD, PD, ORR, DCR, total AEs, grade 3–5 AEs, dose reduction and 

dose discontinuation; b, risk of bias assessed using the Jadad Scale (NOS) for randomized controlled trials; c, publication bias was assessed by Egger’s and 

Begg’s tests. OS, overall survival; OSR, overall survival rate; PFS, progression free survival; PFSR, progression free survival rate; NC, necitumumab plus 

platinum-based chemotherapy; CA, platinum-based chemotherapy alone; CI, confidence interval.
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Figure S1 Cochrane Risk Assessment associated with necitumumab plus platinum-based chemotherapy versus platinum-based 
chemotherapy alone.
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Figure S2 Forest plots of OSR-0.5y, OSR-1y, OSR-1.5y and OSR-2y associated with necitumumab plus platinum-based chemotherapy 
versus platinum-based chemotherapy alone. OSR, overall survival rate.
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Figure S3 Trends in the RR of OSR (A) and PFSR (B) over time 
associated with necitumumab plus platinum-based chemotherapy 
versus platinum-based chemotherapy alone. RR, risk ratios; OSR, 
overall survival rate; PFSR, progression free survival rate.
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Figure S4 Forest plots of PFSR-0.5y, PFSR-1y, PFSR-1.5y and PFSR-2y associated with necitumumab plus platinum-based chemotherapy 
versus platinum-based chemotherapy alone. PFSR, progression free survival rate.
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Figure S5 Forest plots of CR (A), PR (B), SD (C) and PD (D) associated with necitumumab plus platinum-based chemotherapy versus 
platinum-based chemotherapy alone. CR, complete remission; PR, partial remission; SD, stable disease; PD, progression of disease.
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Figure S6 Sensitivity analysis of PFS (A), OS (B), ORR (C) and DCR (D) associated with necitumumab plus platinum-based chemotherapy 
versus platinum-based chemotherapy alone. PFS, progression free survival; OS, overall survival; ORR, objective response rate; DCR, disease 
control rate.
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Figure S7 The publication bias of PFS (A), OS (B), ORR (C) and DCR (D) associated with necitumumab plus platinum-based 
chemotherapy versus platinum-based chemotherapy alone. PFS, progression free survival; OS, overall survival; ORR, objective response 
rate; DCR, disease control rate.
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