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Efficacy and Safety of First-Line Necitumumab Plus Gemcitabine and
Cisplatin Versus Gemcitabine and Cisplatin in East Asian Patients with Stage IV
Squamous Non-small Cell Lung Cancer: A Subgroup Analysis of the Phase 3,
Open-Label, Randomized SQUIRE Study
Purpose
The phase 3 randomized SQUIRE study revealed significantly longer overall survival (OS)
and progression-free survival (PFS) for necitumumab plus gemcitabine and cisplatin
(neci+GC) than for gemcitabine and cisplatin alone (GC) in 1,093 patients with previously
untreated advanced squamous non-small cell lung cancer (NSCLC). This post hoc subgroup
analysis assessed the efficacy and safety of neci+GC among East Asian (EA) patients
enrolled in the study.
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Materials and Methods
All patients received up to six 3-week cycles of gemcitabine (days 1 and 8, 1,250 mg/m)
and cisplatin (day 1, 75 mg/m). Patients in the neci+GC arm also received necitumumab
(days 1 and 8, 800 mg) until disease progression or unacceptable toxicity. Hazard ratios
(HRs) and 95% confidence intervals (CIs) were estimated from stratified Cox proportional
hazards models.
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Results
In EA patients, there were improvements for neci+GC (n=43) versus GC (n=41) in OS (HR,
0.805; 95% CI, 0.484 to 1.341) and PFS (HR, 0.720; 95% CI, 0.439 to 1.180), consistent
with the results for non-EA patients observed in the present study. The overall safety data
were consistent between EA and non-EA patients. A numerically higher proportion of patients
experienced serious adverse events (AEs), grade  3 AEs, and AEs with an outcome of death
for neci+GC versus GC in EA patients and EA patients versus non-EA patients for neci+GC.
Conclusion
Although limited by the small sample size and post hoc nature of the analysis, these findings
are consistent with those of the overall study and suggest that neci+GC offers a survival
advantage and favorable benefit/risk for EA patients with advanced squamous NSCLC.
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Introduction
Squamous cell carcinoma of the lung is the second most
common histologic subtype of non-small cell lung cancer
(NSCLC), after adenocarcinoma, accounting for 30% of
NSCLC cases [1,2]. Advances have been made in the firstline treatment of nonsquamous NSCLC, especially adenocarcinoma, with the advent of better tolerated chemotherapeutic
agents (e.g., pemetrexed) and targeted agents (e.g., bevacizumab, epidermal growth factor receptor [EGFR] tyrosine
kinase inhibitors [TKIs], and anaplastic lymphoma kinase
inhibitors) [1,3]. However, clinical trials evaluating these
agents failed to show any benefit for patients with squamous
NSCLC, and the standard first-line treatment for such
patients is still conventional platinum-based doublet chemotherapy [1,2]. One of the few treatments that has shown
improved overall survival (OS) in patients with squamous
NSCLC is cetuximab, a chimeric EGFR antibody. The phase
3 FLEX (First-Line ErbituX in lung cancer) study showed that
combining cetuximab with cisplatin and vinorelbine significantly improved OS in patients with EGFR-expressing
advanced NSCLC, in particular, in patients with squamous
NSCLC (hazard ratio [HR], 0.80; 95% confidence interval
[CI], 0.64 to 1.00) [4]. Although the FLEX study did not lead
to the regulatory approval of cetuximab for NSCLC [5], it
provided evidence that anti-EGFR monoclonal antibodies
might be of value in the treatment of squamous NSCLC. As
EGFR protein overexpression and high EGFR gene copy
number are frequently observed in patients with squamous
NSCLC [6,7], investigation of other agents that target the
EGFR may yield new treatment options for squamous
NSCLC.
Necitumumab is a second-generation, recombinant, human
immunoglobulin G1 EGFR monoclonal antibody that binds
the EGFR with high affinity, thereby preventing natural ligand activation [8,9]. The multinational, open-label, phase 3,
randomized SQUIRE (SQUamous NSCLC treatment with
the Inhibitor of EGF REceptor) study compared necitumumab plus gemcitabine and cisplatin (neci+GC) with gemcitabine and cisplatin alone (GC) in 1,093 patients with
previously untreated advanced squamous NSCLC [9]. In this
study, OS, the primary endpoint, was found to be significantly longer in the neci+GC arm than the GC arm, with a
median OS of 11.5 months being observed in the neci+GC
arm and 9.9 months in the GC arm (stratified HR [neci+GC
vs. GC], 0.84; 95% CI, 0.74 to 0.96; p=0.01). In addition, progression-free survival (PFS) was significantly longer in the
neci+GC arm than the GC arm.
Substantial variations in tumor biology and the efficacy
and toxicity of anticancer agents may exist between patients
of different ethnicities and have been reported between East
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Asian (EA) and Caucasian patients [10,11]. For example,
patients of EA ethnicity with advanced nonsquamous
NSCLC are more likely to have activating EGFR mutations
than Caucasian patients and are therefore more likely to
respond to treatment with the EGFR TKI gefitinib [12,13]. In
addition, clinical trials of chemotherapy regimens have commonly found higher incidences of toxicities such as grade 4
neutropenia in Japanese study populations than in largely
Caucasian study populations [14]. Therefore, this post hoc
subgroup analysis was conducted to assess the efficacy and
safety of neci+GC in EA patients enrolled in the SQUIRE
study. The efficacy and safety results for the EA patients are
presented alongside those for the non-EA patients enrolled
in the study.

Materials and Methods
1. Study design
The SQUIRE study design has been published in detail
elsewhere [9]. The study was a multicenter, open-label, randomized phase 3 study comparing neci+GC with GC in
patients with previously untreated advanced squamous
NSCLC. The study was conducted in 26 countries, including
five countries in East Asia (Philippines, Republic of Korea,
Singapore, Taiwan, and Thailand). The study protocol was
approved by the ethics committees of the participating sites
and conducted in accordance with the Declaration of
Helsinki, Good Clinical Practice Guidelines, and applicable
local regulations. All patients provided written informed
consent before study entry. The study was registered at
http://www.clinicaltrials.gov (NCT00981058).
2. Study population
The main inclusion criteria were as follows: age  18 years;
histologically or cytologically confirmed stage IV (according
to the American Joint Committee on Cancer staging manual,
seventh edition [15]) squamous NSCLC; Eastern Cooperative
Oncology Group (ECOG) performance status of 0-2. The
main exclusion criteria were as follows: previous chemotherapy for advanced NSCLC; chest irradiation in the 12 weeks
before randomization; peripheral neuropathy of grade 2 or
worse (graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events [NCI
CTCAE], ver. 3.0). More detailed information regarding the
eligibility criteria are published elsewhere [9].
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3. Randomization and masking
Patients were randomly assigned (1:1) centrally to neci+
GC or GC. Randomization was stratified by ECOG performance status (0-1 vs. 2) and geographical region (North America, Europe, Australia vs. South America, South Africa, India
vs. East Asia). Physicians and patients were not masked to
treatment assignment because the expected occurrence of
acne-like rash (a known class effect of EGFR antibodies)
would have unmasked most patients and investigators to
treatment.

therapy. The ORR was defined as the proportion of patients
with a best response of complete response (CR) or partial
response (PR). The DCR was defined as the proportion of
patients with a best response of CR, PR, or stable disease.
Safety outcomes were adverse events (AEs), which were
coded according to the Medical Dictionary for Regulatory
Activities ver. 16.0, and graded according to the NCI CTCAE
ver. 3.0. AEs of interest were defined based on the known
safety profiles of other EGFR antibodies and previous clinical
experience with necitumumab, gemcitabine, and cisplatin
[9].

4. Treatment protocol

7. Statistical analysis

Patients in the neci+GC and GC arms received up to six
3-week cycles of gemcitabine 1,250 mg/m2 administered
intravenously over 30 minutes on days 1 and 8, and cisplatin
75 mg/m2 administered intravenously over 120 minutes on
day 1 (induction phase). During the induction phase,
patients in the neci+GC arm also received 800 mg necitumumab administered intravenously over a minimum of 50
minutes on days 1 and 8, before gemcitabine administration.
At the end of the induction phase, patients in the neci+GC
arm who had not progressed continued to receive singleagent necitumumab on the same treatment schedule until
radiographic documentation of disease progression, unacceptable toxicity, or withdrawal of consent (continuation
phase).

This was a post hoc subgroup analysis of the EA patients
enrolled in the SQUIRE study. The results for the EA patients
are presented alongside those for the non-EA patients
enrolled in the study. This presentation is intended as a
descriptive illustration of summary data between the two
subpopulations and is not a formal comparison. Efficacy was
assessed in the intention-to-treat (ITT) population, which
comprised all patients who were randomized to treatment.
Safety was assessed in the safety population, which comprised all patients who were randomized to treatment and
received at least one dose of study medication. Exposure to
necitumumab and chemotherapy was reported as the
median number of cycles (interquartile range [IQR]) and relative dose intensity (actual dose delivered as a percentage of
planned dose). OS, PFS, and TTF were estimated using the
Kaplan-Meier method and were compared between treatment arms using the log-rank test. HRs and 95% CIs for
neci+GC versus GC were estimated from stratified Cox proportional hazards models. Post-study systemic therapy was
summarized as the number and percentage of patients using
therapy. AEs were summarized as the number and percentage of patients reporting each event. Analyses were performed using SAS ver. 9.1.3 (SAS Institute Inc., Cary, NC).

5. Assessment of EGFR expression
Patients were not selected for the study based on the level
of EGFR expression; however, availability of tumor tissue
was an eligibility criterion allowing exploratory biomarker
analyses. Tumor EGFR protein expression was assessed by
immunohistochemistry with the EGFR PharmDx Kit (Dako,
Glostrup, Denmark). The level of EGFR expression was classified by immunohistochemistry score (H-score), on a scale
of 0 to 300, as previously described [6,16].
6. Outcome measures
Efficacy outcomes were OS (primary outcome of the overall study), PFS, time-to-treatment failure (TTF), objective
response rate (ORR), and disease control rate (DCR). OS was
defined as the time from randomization until death from any
cause. PFS was defined as the time from randomization until
the first radiographic documentation of objective progression
or death from any cause. TTF was defined as the time from
randomization until the first radiographic documentation of
progressive disease, death from any cause, discontinuation
of treatment for any reason, or initiation of new anticancer

Results

1. Patient disposition
Of the 1,093 patients enrolled in the SQUIRE study, 84
were from East Asia (Republic of Korea, 47; Philippines, 20;
Thailand, 9; Taiwan, 5; Singapore, 3) and constituted the EA
subpopulation. The remaining 1,009 patients constituted the
non-EA subpopulation. In the EA subpopulation, 84 patients
were randomized to treatment (neci+GC, 43; GC, 41) and
VOLUME 49 NUMBER 4 October 2017
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Patients randomized (n=84)

Patients allocated to
neci+GC (n=43)

Patients allocated to
GC (n=41)

Patients not receiving
neci+GC (n=2)

Patients not receiving
GC (n=2)
Patients received
neci+GC (n=41)

Patients received
GC (n=39)

Patients discontinued
study treatment (n=41)

Patients discontinued
study treatment (n=39)

Progressive disease (n=30)
Death (n=5)
Adverse event (n=3)
Patient withdrawal (n=2)
Other (n=1)

Completed treatment (n=16)
Progressive disease (n=13)
Patient withdrawal (n=6)
Death (n=2)
Adverse event (n=2)
Patients included in ITT (n=43)
and safety (n=41) populations

Patients included in ITT (n=41)
and safety (n=39) populations

Fig. 1. Patient flow for EA patients enrolled in the SQUIRE study. Note that patients in the neci+GC arm who had not progressed at the end of the induction phase could continue to receive single-agent necitumumab in the continuation phase
until radiographic documentation of disease progression, unacceptable toxicity, or withdrawal of consent. EA, East Asian;
neci+GC, necitumumab plus gemcitabine and cisplatin; GC, gemcitabine and cisplatin; ITT, intent-to-treat.

constituted the ITT population, while 80 received the study
drug (neci+GC, 41; GC, 39) and constituted the safety population (Fig. 1). In the non-EA subpopulation, 1,009 patients
were randomized to treatment (neci+GC, 502; GC, 507) and
constituted the ITT population, while 999 patients received
the study drug (neci+GC, 497; GC, 502) and constituted the
safety population.

The proportions of patients with EGFR-expressing tumors
were similar between the EA and non-EA subpopulations.
The EGFR H-score was determined for 76/84 patients in the
EA subpopulation, while 70/76 patients (92.1%) had an
H-score > 0 (neci+GC, 34; GC, 36). The EGFR H-score was
determined for 895/1,009 patients in the non-EA subpopulation and 854/895 patients (95.4%) had an H-score > 0
(neci+GC, 422; GC, 432).

2. Demographic and baseline clinical characteristics
3. Exposure to chemotherapy and necitumumab
In the EA subpopulation, the neci+GC and GC arms were
generally balanced for baseline characteristics and baseline
risk factors (Table 1). However, the proportion of patients
with a history of hypertension was numerically higher in the
neci+GC arm (16/41 patients, 39.0%) than the GC arm (8/39
patients, 20.5%). There were some differences in baseline
characteristics between the EA and non-EA subpopulations,
such as the percentage of patients aged  65 years and the
percentage who were non-smokers being higher in the EA
subpopulation. However, the baseline characteristics of the
EA subpopulation were generally consistent with those of
the non-EA subpopulation (Table 1).
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The median number of cycles of gemcitabine and cisplatin
was six (IQR, 4 to 6) for both drugs in the neci+GC arm and
six (IQR, 2 to 6) and five (IQR, 2 to 6), respectively, in the GC
arm. The respective median relative dose intensities of gemcitabine and cisplatin were 80.3% and 90.0% in the neci+GC
arm and 90.0% and 97.7% in the GC arm. In the neci+GC
arm, the median number of cycles of necitumumab was
seven (IQR, 4 to 9) and the median relative dose intensity of
necitumumab was 90.9%. Exposure to chemotherapy and
necitumumab was similar between the EA and non-EA subpopulations (data not shown).

Keunchil Park, Necitumumab in Squamous Non-small Cell Lung Cancer

Table 1. Patient demographics and baseline disease characteristics
Characteristic
Male sex
Age, median (range, yr)
Age group (yr)
< 65
 65
ECOG PSa)
0
1
2
Smoking historyb)
Non-smoker
Ex-light smoker
Smoker

EA subpopulation
Neci+GC (n=43)

Non-EA subpopulation

GC (n=41)

Neci+GC (n=502)

GC (n=507)

38 (88.4)
65.0 (47-76)

35 (85.4)
64.0 (39-79)

412 (82.1)
62.0 (32-84)

423 (83.4)
62.0 (32-86)

21 (48.8)
22 (51.2)

23 (56.1)
18 (43.9)

311 (62.0)
191 (38.0)

317 (62.5)
190 (37.5)

9 (20.9)
33 (76.7)
1 (2.3)

8 (19.5)
31 (75.6)
2 (4.9)

155 (30.9)
299 (59.6)
48 (9.6)

172 (33.9)
289 (57.0)
45 (8.9)

5 (11.6)
3 (7.0)
35 (81.4)

5 (12.2)
4 (9.8)
32 (78.0)

21 (4.2)
15 (3.0)
465 (92.6)

22 (4.3)
22 (4.3)
463 (91.3)

Values are presented as number (%) unless otherwise indicated. EA, East Asian; neci+GC, necitumumab plus gemcitabine
and cisplatin; GC, gemcitabine and cisplatin; ECOG, Eastern Cooperative Oncology Group; PS, performance status. a)In the
GC arm (non-EA subpopulation), one patient with ECOG PS 3 in the electronic case report form (entered as ECOG PS 1 in the
interactive voice response system) was randomized in the study; this patient did not receive treatment, b)Information on smoking history was missing for one patient in the neci+GC arm (non-EA subpopulation).

Table 2. Summary of efficacy endpoints
Characteristic
OS, median (95% CI, mo)
HR (95% CI)a)
PFS, median (95% CI, mo)
HR (95% CI)a)
TTF, median (95% CI, mo)
HR (95% CI)a)
Complete response, n (%)
Partial response, n (%)
Stable disease, n (%)
Progressive disease, n (%)
Not evaluable/not assessed, n (%)
ORR (95% CI, %)
DCR (95% CI, %)

EA subpopulation
Neci+GC (n=43)

GC (n=41)

12.0 (7.3-15.2)
12.2 (5.5-14.7)
0.805 (0.484-1.341)
5.6 (4.7-6.4)
5.3 (2.8-5.6)
0.720 (0.439-1.180)
5.5 (4.2-5.7)
3.7 (1.6-5.3)
0.684 (0.434-1.077)
0(
0(
16 (37.2)
12 (29.3)
19 (44.2)
15 (36.6)
3 (7.0)
7 (17.1)
5 (11.6)
7 (17.1)
37.2 (24.4-52.1)
29.3 (17.6-44.5)
81.4 (67.4-90.3)
65.9 (50.5-78.4)

Non-EA subpopulation
Neci+GC (n=502)

GC (n=507)

11.5 (10.5-12.6)
9.8 (8.8-11.1)
0.839 (0.730-0.964)
5.7 (5.6-6.0)
5.5 (4.8-5.6)
0.862 (0.749-0.993)
4.3 (4.2-4.8)
3.6 (3.2-4.1)
0.858 (0.757-0.974)
0(
3 (0.6)
154 (30.7)
143 (28.2)
257 (51.2)
249 (49.1)
38 (7.6)
48 (9.5)
53 (10.6)
64 (12.6)
30.7 (26.8-34.8)
28.8 (25.0-32.9)
81.9 (78.3-85.0)
77.9 (74.1-81.3)

EA, East Asian; neci+GC, necitumumab plus gemcitabine and cisplatin; GC, gemcitabine and cisplatin; OS, overall survival;
CI, confidence interval; HR, hazard ratio; PFS, progression-free survival; TTF, time-to-treatment failure; ORR, objective
response rate; DCR, disease control rate. a)Neci+GC vs. GC.

4. Efficacy measures
OS, PFS, and TTF were improved for neci+GC versus GC
in both the EA and non-EA subpopulations (Table 2, Fig. 2).
In the EA subpopulation, the ORR was 37.2% and 29.3% in

the neci+GC and GC arms, respectively, and the DCR was
81.4% and 65.9%, respectively (Table 2). In the non-EA subpopulation, the ORR was 30.7% and 28.8% in the neci+GC
and GC arms, respectively, and the DCR was 81.9% and
77.9%, respectively (Table 2).
VOLUME 49 NUMBER 4 October 2017
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A

100

Neci+GC
GC

60
40
20

0

3

6

9

No. at risk
Neci+GC
GC

9
3

Progression-free survival (%)

40

7
3

5
2

3
0

2
0

HR (neci+GC vs. GC), 0.720
95% CI, 0.439-1.180

60
40
20

0

3

6

9

No. at risk
43
41

31
22

13
8

12 15 18
Time (mo)

21

2
0

1
0

6
2

3
2

3
1

24

6

9 12 15 18 21 24 27 30 33 36 39
Time (mo)
0
0

Neci+GC
GC

80

HR (neci+GC vs. GC), 0.862
95% CI, 0.749-0.993

60
40
20
0

27

0
0

3
3

D

100

No. at risk
1
0

3

Neci+GC 502 432 376 309 224 179 121 83 56 34 18 8
GC
507 435 359 257 202 164 112 68 47 29 19 7

0
0

Neci+GC
GC

80

0

No. at risk

C

100

Neci+GC
GC

60

0

12 15 18 21 24 27 30 33
Time (mo)

43 35 31 23 19 15
41 31 20 19 17 10

0

HR (neci+GC vs. GC), 0.839
95% CI, 0.730-0.964

20

Progression-free survival (%)

0

Neci+GC
GC

80

HR (neci+GC vs. GC), 0.805
95% CI, 0.484-1.341

Overall survival (%)

Overall survival (%)

80

B

100

0

3

6

9

12 15 18 21 24 27 30 33 36
Time (mo)

Neci+GC 502 342 184 90 43 32 21 12
GC
507 322 146 56 36 24 15 7

8
4

2
4

1
1

1
0

0
0

Fig. 2. Kaplan-Meier analysis of overall survival and progression-free survival in the EA and non-EA subpopulations. Overall
survival in the neci+GC and GC arms in the EA subpopulation (A) and non-EA subpopulation (B). Progression-free survival
in the neci+GC and GC arms in the EA subpopulation (C) and non-EA subpopulation (D). EA, East Asian; neci+GC, necitumumab plus gemcitabine and cisplatin; GC, gemcitabine and cisplatin; HR, hazard ratio; CI, confidence interval.

5. Post-study systemic therapy
In the EA subpopulation, post-study systemic therapy was
reported by a higher proportion of patients in the neci+GC
arm than the GC arm (21/43 patients, 48.8% vs. 14/41
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patients, 34.1%), including docetaxel (34.9% vs. 22.0%) and
erlotinib (14.0% vs. 9.8%). In the non-EA subpopulation,
post-study systemic therapy was reported by a similar proportion of patients in the neci+GC (237/502 patients, 47.2%)
and GC (231/507 patients, 45.6%) arms. Docetaxel use was

Keunchil Park, Necitumumab in Squamous Non-small Cell Lung Cancer

Table 3. Summary of AEs
AE
Any AE
Possibly related to neci
Any SAE
Possibly related to neci
Any grade  3 AE
Possibly related to neci
Any AE with outcome of death
Possibly related to neci
Any AE leading to discontinuation
of any study drug
Any AE leading to discontinuation of neci

EA subpopulation
a)

b)

Non-EA subpopulation

Neci+GC (n=41)

GC (n=39)

Neci+GCa) (n=497)

GCb) (n=502)

41 (100)
30 (73.2)
27 (65.9)
1 (2.4)
36 (87.8)
5 (12.2)
7 (17.1)
0(
8 (19.5)

37 (94.9)
NA
20 (51.3)
NA
25 (64.1)
NA
3 (7.7)
NA
4 (10.3)

492 (99.0)
378 (76.1)
230 (46.3)
31 (6.2)
352 (70.8)
84 (16.9)
59 (11.9)
2 (0.4)
160 (32.2)

492 (98.0)
NA
183 (36.5)
NA
308 (61.4)
NA
54 (10.8)
NA
129 (25.7)

1 (2.4)

NA

39 (7.8)

NA

Values are presented as number (%). AE, adverse event; EA, East Asian; neci+GC, necitumumab plus gemcitabine and cisplatin; GC, gemcitabine and cisplatin; SAE, serious adverse event; NA, not applicable. a)Safety observation period=treatment
and continuation phases, b)Safety observation period=continuation phase.

higher in the neci+GC arm than the GC arm (30.3% vs.
23.3%), while erlotinib use was higher in the GC arm than
the neci+GC arm (14.0% vs. 10.2%).
6. Safety and tolerability measures
1) Adverse events
The proportions of patients experiencing serious adverse
events (SAEs), AEs of grade  3, and AEs with an outcome
of death were numerically higher for (1) EA patients treated
with neci+GC than EA patients treated with GC and (2) EA
patients treated with neci+GC than non-EA patients treated
with neci+GC (Table 3). The proportion of patients experiencing AEs possibly related to necitumumab was similar for
the EA and non-EA subpopulations (Table 3). For patients
treated with GC, the proportion of patients experiencing
SAEs was higher in the EA subpopulation than in the nonEA subpopulation, while the proportions of patients experiencing AEs of grade  3 and AEs with an outcome of death
were similar in the EA and non-EA subpopulations (Table 3).
AEs leading to the discontinuation of any study drug were
reported more frequently in the neci+GC arm than the GC
arm in both the EA and non-EA subpopulations (Table 3).
2) AEs of interest
In the EA subpopulation, expected EGFR-associated toxicities such as rash, hypomagnesemia, and venous thromboembolic events were reported more frequently in the
neci+GC arm than the GC arm (Table 4). In particular, 80.5%

of EA patients receiving neci+GC reported skin rash of any
grade compared with 17.9% of EA patients receiving GC
(Table 4). In general, the profiles of the AEs of interest were
similar between the EA and non-EA subpopulations (Table
4). There were some numerical differences between the
neci+GC arms in the EA and non-EA subpopulations. Specifically, neutropenia and thrombocytopenia were reported
more frequently, and hypomagnesemia less frequently, in
the neci+GC arm in the EA subpopulation than the non-EA
subpopulation.

Discussion
This post hoc subgroup analysis of the SQUIRE study
showed that addition of an agent targeting the EGFR to platinum-based doublet chemotherapy resulted in a survival
benefit for EA patients with advanced squamous NSCLC.
The EA patients who received neci+GC also experienced
improvements in PFS, TTF, ORR, and DCR compared with
those receiving GC, and these improvements in efficacy were
accompanied by an acceptable safety profile. The efficacy
and safety results observed for neci+GC versus GC in the EA
subpopulation were consistent with those observed in the
non-EA subpopulation of the SQUIRE study, which constituted a large, predominantly Caucasian, multinational
patient population. The results of this subgroup analysis suggest that necitumumab, in combination with gemcitabine
and cisplatin chemotherapy, may provide an additional firstVOLUME 49 NUMBER 4 October 2017
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Table 4. Adverse events of interest
Adverse event
of interest
Neutropenia
Febrile neutropenia
Anemia
Thrombocytopenia
Fatigue
Hypomagnesemia
Skin rash
Interstitial lung disease
Venous thromboembolic
events
Arterial thromboembolic
events

EA subpopulation
Neci+GC (n=41)

Non-EA subpopulation

GC (n=39)

Neci+GC (n=497)

GC (n=502)

Any grade

Grade  3

Any Grade

Grade  3

Any grade

Grade  3

Any grade

Grade  3

25 (61.0)
2 (4.9)
16 (39.0)
14 (34.1)
15 (36.6)
7 (17.1)
33 (80.5)
2 (4.9)
5 (12.2)

15 (36.6)
1 (2.4)
5 (12.2)
5 (12.2)
0(
1 (2.4)
2 (4.9)
1 (2.4)
1 (2.4)

20 (51.3)
1 (2.6)
14 (35.9)
13 (33.3)
20 (51.3)
5 (12.8)
7 (17.9)
1 (2.6)
2 (5.1)

12 (30.8)
1 (2.6)
6 (15.4)
5 (12.8)
2 (5.1)
0(
0(
0(
1 (2.6)

210 (42.3)
4 (0.8)
209 (42.1)
103 (20.7)
214 (43.1)
161 (32.4)
377 (75.9)
3 (0.6)
44 (8.9)

116 (23.3)
3 (0.6)
52 (10.5)
50 (10.1)
39 (7.8)
49 (9.9)
36 (7.2)
1 (0.2)
26 (5.2)

228 (45.4)
7 (1.4)
234 (46.6)
133 (26.5)
210 (41.8)
80 (15.9)
48 (9.6)
3 (0.6)
27 (5.4)

137 (27.3)
6 (1.2)
53 (10.6)
53 (10.6)
36 (7.2)
6 (1.2)
2 (0.4)
3 (0.6)
13 (2.6)

4 (9.8)

2 (4.9)

3 (7.7)

1 (2.6)

25 (5.0)

19 (3.8)

18 (3.6)

10 (2.0)

Values are presented as number (%). EA, East Asian; neci+GC, necitumumab plus gemcitabine and cisplatin; GC, gemcitabine
and cisplatin.

line treatment option for EA patients with advanced squamous NSCLC, a tumor type for which new treatments have
been scarce over the past decade [1].
Overall, the efficacy results for the EA subpopulation in
the SQUIRE study were consistent with those for the non-EA
subpopulation and for the overall SQUIRE study population
[9]. Taking the small number of EA patients and the limitations of this post hoc analysis into account, improvements in
the OS and PFS for neci+GC versus GC for the EA subpopulation were in a similar range to those for the non-EA subpopulation and the overall SQUIRE study population [9].
The HRs for OS and PFS for the EA subpopulation were in
the same direction as, and overlapped with, those of the nonEA subpopulation and the overall SQUIRE study population
[9]. These findings indicate that the true effect of neci+GC in
the EA subpopulation may not be different from the treatment effect observed in the non-EA subpopulation or the
overall SQUIRE study population; namely, a reduction in
risk of death and disease progression. However, it should be
noted that the use of post-study systemic therapy in the EA
subpopulation was higher in the neci+GC arm than the GC
arm (48.8% vs. 34.1%). An effect of post study therapy on OS
cannot be ruled out.
Overall, the safety results for the EA subpopulation in the
SQUIRE study were consistent with those for the non-EA
subpopulation and for the overall SQUIRE study population
[9]. As observed for the overall SQUIRE study population
[9], the addition of necitumumab to gemcitabine and cisplatin chemotherapy was associated with an increase in
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grade 3 or higher AEs and in expected EGFR-associated toxicities [17-19], such as rash, hypomagnesemia, and venous
thromboembolic events. There were numerical differences in
the incidence of some types of AEs (SAEs, AEs of grade  3,
AEs with an outcome of death, neutropenia, thrombocytopenia, hypomagnesemia) between the neci+GC arms in the EA
and non-EA subpopulations, which may be a result of the
small number of patients in the EA subpopulation. Moreover, when interpreting these safety results, it should be
noted that (1) some risk factors (e.g., history of hypertension)
were not balanced between treatment arms and (2) the safety
observation period for the neci+GC arm included the treatment and continuation phases and was therefore longer than
the safety observation period for the GC arm, which only
included the induction phase. Nevertheless, the safety results
observed in the neci+GC arm in the EA subpopulation represent an acceptable safety profile for a first-line treatment
regimen for advanced squamous NSCLC. The median relative dose intensities of gemcitabine (80.3%) and cisplatin
(90.0%) in the neci+GC arm in the EA subpopulation are also
evidence that the addition of necitumumab to gemcitabine
and cisplatin chemotherapy is well tolerated in this study
population.
A few treatments have recently shown clinical benefit in
patients with advanced squamous NSCLC. These include
nab-paclitaxel, an albumin-bound formulation of paclitaxel,
nivolumab and pembrolizumab, monoclonal antibody
inhibitors of programmed cell death 1 protein, and cetuximab. A study of nab-paclitaxel plus carboplatin compared

Keunchil Park, Necitumumab in Squamous Non-small Cell Lung Cancer

with solvent-based paclitaxel plus carboplatin as first-line
treatment in patients with advanced NSCLC showed a
higher response rate (41% vs. 24%) and longer median OS
(10.7 vs. 9.5 months) with nab-paclitaxel versus solventbased paclitaxel in the subgroup of 450 patients with squamous NSCLC. Specifically, the response rate (26% vs. 25%)
and median OS (13.1 months vs. 13.0 months) were similar
between the two treatment regimens in the subgroup of 602
patients with nonsquamous NSCLC [20]. In a study of 272
patients with previously treated squamous NSCLC, nivolumab significantly improved OS compared with docetaxel
(9.2 months vs. 6.0 months) [21]. The chimeric EGFR antibody cetuximab interacts with a similar EGFR epitope to
necitumumab [22]. The survival benefit observed in response
to cetuximab treatment in the subgroup of patients with
squamous NSCLC in the FLEX study [16] was confirmed in
a meta-analysis of four open-label randomized studies,
which included the FLEX study (HR, 0.77; 95% CI, 0.64 to
0.93) [23]. Previous studies have shown that targeting the
EGFR with EGFR TKIs has not benefited patients with squamous NSCLC [1,2]. However, these cetuximab studies, along
with the SQUIRE study [9], indicate that targeting the EGFR
with a monoclonal antibody is a promising approach for the
treatment of patients with squamous NSCLC.
This subgroup analysis of EA patients enrolled in the
SQUIRE study was limited by the small sample size, which
led to insufficient power to demonstrate a statistically significant difference between treatment arms in the EA subpopulation. Other limitations included the post hoc nature of the
analysis and the lack of formal comparisons between the EA
and non-EA subpopulations. Moreover, some risk factors
(e.g., history of hypertension) were not balanced between

treatment arms. A strength of the analysis was that the baseline demographics and disease characteristics of the EA subpopulation were similar to the overall population and
reflective of a typical squamous NSCLC patient population,
with the majority of patients being male and smokers.
Although limited by the small sample size and post hoc
nature of the analysis, the efficacy of neci+GC for the EA
patients in the SQUIRE study was consistent with that
observed for the non-EA patients, with improvements in OS,
PFS, and TTF. In addition, the overall safety data for the EA
patients in the SQUIRE study were consistent with those for
the non-EA patients and represent an acceptable safety profile. Taken together, these findings suggest that the addition
of necitumumab to platinum-based doublet chemotherapy
may offer a survival advantage and favorable benefit/risk
for EA patients with advanced squamous NSCLC.
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