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ABSTRACT

Introduction: Nivolumab monotherapy is approved in the
United States for third-line or later metastatic small cell
lung cancer based on pooled data from nonrandomized and
randomized cohorts of the multicenter, open-label, phase 1/
2 trial of nivolumab ± ipilimumab (CheckMate 032;
NCT01928394). We report updated results, including long-
term overall survival (OS), from the randomized cohort.

Methods: Patients with small cell lung cancer and disease
progression after one to two prior chemotherapy regimens
were randomized 3:2 to nivolumab 3 mg/kg every 2 weeks
or nivolumab 1 mg/kg plus ipilimumab 3 mg/kg every 3
weeks for four cycles followed by nivolumab 3mg/kg every 2
weeks. Patients were stratified by number of prior chemo-
therapy regimens and treated until disease progression or
unacceptable toxicity. The primary endpoint was objective
response rate (ORR) by blinded independent central review.

Results: Overall, 147 patients received nivolumab and 96
nivolumab plus ipilimumab. Minimum follow-up for ORR/
progression-free survival/safety was 11.9 months (nivolu-
mab) and 11.2 months (nivolumab plus ipilimumab). ORR
increased with nivolumab plus ipilimumab (21.9% versus
11.6% with nivolumab; odds ratio: 2.12; 95% confidence
interval: 1.06–4.26; p ¼ 0.03). For long-term OS, minimum
follow-up was 29.0 months (nivolumab) versus 28.4 months
(nivolumab plus ipilimumab); median (95% confidence in-
terval) OS was 5.7 (3.8–7.6) versus 4.7 months (3.1–8.3).
Twenty-four–month OS rates were 17.9% (nivolumab) and
16.9% (nivolumab plus ipilimumab). Grade 3 to 4 treatment-
related adverse event rates were 12.9% (nivolumab) versus
37.5% (nivolumab plus ipilimumab), and treatment-related
deaths were n ¼1 versus n ¼ 3, respectively.

Conclusions: Whereas ORR (primary endpoint) was higher
with nivolumab plus ipilimumab versus nivolumab, OS was
similar between groups. In each group, OS remained
encouraging with long-term follow-up. Toxicities were more
common with combination therapy versus nivolumab
monotherapy.

� 2019 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Small cell lung cancer: Nivolumab; Ipilimumab;
Programmed death-1 inhibitor; Immunotherapy
Introduction
Patients with recurrent small cell lung cancer (SCLC)

have limited treatment options and poor survival.1

Nivolumab, an anti–programmed death-1 antibody, and
ipilimumab, an anti–cytotoxic T-lymphocyte associated
protein 4 antibody, are immune checkpoint inhibitors
with complementary mechanisms of action. Nivolumab
is approved alone or in combination with ipilimumab for
the treatment of several types of cancer, including mel-
anoma, renal cell carcinoma, and colorectal cancer.2-7

The CheckMate 032 trial (NCT01928394) evaluated
nivolumab alone or in combination with ipilimumab in
patients with previously treated advanced or metastatic
solid tumors, including SCLC.8 Initial results from a
nonrandomized cohort of patients with SCLC and pro-
gression after platinum-based chemotherapy showed the
antitumor activity of nivolumab monotherapy and
nivolumab plus ipilimumab, characterized by durable
responses, encouraging survival, and manageable
toxicity.8,9 With a median follow-up of 15.7 months and
21.0 months, respectively, patients receiving nivolumab

http://creativecommons.org/licenses/by-nc-nd/4.0/
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monotherapy or nivolumab 1 mg/kg plus ipilimumab 3
mg/kg in the nonrandomized cohort had a 2-year overall
survival (OS) rate of 17% and 30%, respectively, and a
median duration of response (DOR) of not reached and
11.7 months.10

A randomized cohort was subsequently added to
assess the clinical activity of nivolumab monotherapy
versus nivolumab plus ipilimumab. Nivolumab 1 mg/kg
plus ipilimumab 3 mg/kg every 3 weeks was selected as
the combination regimen for the randomized cohort
rather than nivolumab 3 mg/kg plus ipilimumab 1 mg/
kg every 3 weeks based on a clinically meaningful in-
crease in response rate in the nonrandomized cohort.
Although the nivolumab 1 mg/kg plus ipilimumab 3 mg/
kg regimen was associated with higher rates of grade 3
to 4 treatment-related adverse events (TRAEs) in ana-
lyses from the nonrandomized cohort, the regimen was
tolerable and events manageable with established algo-
rithms8; in addition, these doses have been used safely
and effectively in patients with melanoma and are
approved by the United States Food and Drug Adminis-
tration (FDA) for use in patients with unresectable or
metastatic melanoma.2,3

An initial report of the randomized cohort, at a min-
imum follow-up of 3 months, showed an objective
response rate (ORR; primary endpoint) of 12% with
nivolumab monotherapy and 21% with nivolumab plus
ipilimumab, and 3-month progression-free survival
(PFS) rates of 18% and 30%, respectively; however,
preliminary OS rates at 3 months were similar between
treatment groups.11

In addition to these analyses of the randomized
cohort, pooled efficacy and safety data for third-line or
later nivolumab monotherapy from the nonrandomized
and randomized cohorts have been reported with a
minimum follow-up of 11.9 months.12 Based on these
data, the FDA approved nivolumab monotherapy for the
treatment of metastatic SCLC with progression after
platinum-based chemotherapy and at least one other line
of therapy.2

This paper presents updated efficacy and safety data
from the randomized cohort of patients with SCLC,
including long-term OS data.

Methods
The methodology of the CheckMate 032 trial has been

previously reported.8

Patients
The SCLC cohort of CheckMate 032 included patients

aged 18 years or older, unselected for programmed
death ligand 1 (PD-L1) tumor expression, with an
Eastern Cooperative Oncology Group performance status
(ECOG PS) of 0 or 1, histologically or cytologically
confirmed limited-stage or extensive-stage SCLC at
diagnosis, and progressive disease after one or two prior
chemotherapy regimens, including a platinum-based
regimen as first-line treatment. Patients with active
brain metastases or leptomeningeal metastases were
excluded; however, patients were eligible if they had
brain metastases that had been treated and no magnetic
resonance imaging evidence of progression for at least 4
weeks after treatment was completed and within 28
days before the first dose of study drug, or if they had
only incidental findings of asymptomatic brain metas-
tases at screening.
Trial Design and Treatment
CheckMate 032 is a multicenter, open-label, phase 1/

2 trial in advanced/metastatic solid tumors.8 Initially,
patients with SCLC were treated with nivolumab or one
of three dosing regimens of nivolumab combined with
ipilimumab (nonrandomized cohort) to assess the safety
and appropriate dosing of combination therapy in SCLC.8

Because encouraging clinical activity was observed, a
subsequent randomized cohort was added to confirm
this activity of nivolumab versus nivolumab plus ipili-
mumab. Patients were randomized (3:2 ratio), with
stratification by prior treatment lines (one versus two
prior chemotherapy regimens), to receive nivolumab 3
mg/kg every 2 weeks or nivolumab 1 mg/kg plus ipili-
mumab 3 mg/kg every 3 weeks for four cycles, followed
by nivolumab 3 mg/kg every 2 weeks until disease
progression or unacceptable toxicity.
Endpoints
In the randomized cohort, the primary endpoint was

ORR as assessed by blinded independent central review
(BICR) per the Response Evaluation Criteria in Solid Tu-
mors, version 1.1.13 Secondary endpoints were DOR by
BICR, PFS by BICR, OS, and safety. Adverse events were
graded according to the National Cancer Institute’s Com-
mon Terminology Criteria for Adverse Events, version 4.0.
Events with an outcome of death were reported according
to the grade experienced at presentation.
Statistical Analysis
This analysis included data from the randomized

cohort only. Efficacy was analyzed as described previ-
ously.8 Tumor mutational burden (TMB) categories (low,
medium, or high) were defined according to the baseline
tertile of pooled TMB-evaluable patients using whole-
exome sequencing from the randomized cohort only.
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The database lock was November 6, 2017, for ORR, PFS,
and safety, and April 12, 2019, for long-term OS.

Trial Oversight
The trial was conducted in accordance with the

Declaration of Helsinki and Good Clinical Practice
guidelines, as defined by the International Conference on
Harmonization. An institutional review board or inde-
pendent ethics committee at each participating center
approved the study protocol. All patients provided
written informed consent. The Bristol-Myers Squibb
policy on data sharing may be found at https://www.
bms.com/researchers-and-partners/clinical-trials-and-
research/disclosure-commitment.html.

Results
Patients and Treatment

In the randomized SCLC cohort of CheckMate 032,
147 patients initiated treatment with nivolumab and 96
Table 1. Baseline Demographics and Clinical Characteristics

Nivolumab (n

Median age, years (range) 63.0 (29–83)
�65 years, n (%) 65 (44.2)

Male 86 (58.5)
Race
White 134 (91.2)
Black/African American 7 (4.8)
Asian 2 (1.4)
Other 4 (2.7)

Prior systemic treatment regimens
1 97 (66.0)
2–3a 50 (34.0)

First-line platinum sensitivity
Sensitiveb 73 (49.7)
Resistantc 73 (49.7)
Unknown 1 (0.7)

Smoking status
Current/former smoker 136 (92.5)
Never smoked 10 (6.8)
Unknown 1 (0.7)

ECOG PS
0 49 (33.3)
1 98 (66.7)
Not reported 0

Baseline TMBd

All evaluable 99 (67.3)
TMB low 32 (32.3)
TMB medium 34 (34.3)
TMB high 33 (33.3)

Values are n (%) unless otherwise stated.
Data are based on a database lock of November 6, 2017.
aAlthough randomization to the randomized cohort was limited to subjects with o
three lines of prior therapy.
bProgression-free �90 days after completion of platinum-based chemotherapy.
cProgression-free <90 days after completion of platinum-based chemotherapy.
dTMB categories (low, medium, high) were defined according to the baseline
percentages calculated based on the total TMB-evaluable population.
ECOG PS, Eastern Cooperative Oncology Group performance status; TMB, tumo
with nivolumab plus ipilimumab between October 21,
2015, and November 30, 2016. Baseline patient charac-
teristics were balanced between the two groups
(Table 1).

At the database lock on November 6, 2017, the
minimum follow-up for efficacy and safety data was
11.9 months with nivolumab and 11.2 months with
nivolumab plus ipilimumab. The median number
(range) of doses of nivolumab received as mono-
therapy was 3 (1–48) doses; in the nivolumab plus
ipilimumab group, patients received a median (range)
of 2 (1–45) doses of nivolumab and 2 (1–4) doses of
ipilimumab. Median cumulative dose of nivolumab was
9.1 mg/kg in the nivolumab group and 2.1 mg/kg in
the nivolumab plus ipilimumab group; median cumu-
lative dose of ipilimumab was 6.1 mg/kg. Eight pa-
tients (5.4%) in the nivolumab group and eight
patients (8.3%) in the nivolumab plus ipilimumab
group continued to receive study treatment at
¼ 147) Nivolumab þ Ipilimumab (n ¼ 96)

65.0 (41–91)
49 (51.0)
61 (63.5)

87 (90.6)
5 (5.2)
1 (1.0)
3 (3.1)

65 (67.7)
31 (32.3)

55 (57.3)
40 (41.7)
1 (1.0)

91 (94.8)
4 (4.2)
1 (1.0)

27 (28.1)
68 (70.8)
1 (1.0)

65 (67.7)
21 (32.3)
22 (33.8)
22 (33.8)

ne or two prior lines of therapy, one patient in each treatment group received

tertile of pooled TMB-evaluable patients from the randomized cohort, and

r mutational burden.
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database lock. The most common reason for treatment
discontinuation was disease progression in both
groups (nivolumab, 80.3%; nivolumab plus ipilimu-
mab, 61.5%) (Supplementary Table 1).

For long-term OS, at the database lock of April 12, 2019,
the minimum follow-up was 29.0 months and 28.4 months
with nivolumab and nivolumab plus ipilimumab,
respectively.
Efficacy
The ORR was 11.6% (95% confidence interval [CI]:

6.9–17.9) in the nivolumab group and 21.9% (95% CI:
14.1–31.5) in the nivolumab plus ipilimumab group
(Table 2). The absolute difference in ORR between
treatment groups was 10.3% (95% CI: 0.6–20.1), with an
odds ratio of 2.12 (95% CI: 1.06–4.26; p ¼ 0.03)
(Table 2). Median DOR was 15.8 months (95% CI: 7.4–
not reached) in the nivolumab group and 10.0 months
(95% CI: 6.7–not reached) in the nivolumab plus ipili-
mumab group. Twelve (70.6%) and 15 (71.4%) re-
sponders in the nivolumab and nivolumab plus
ipilimumab groups, respectively, had a DOR of at least 6
months, and six (35.3%) and seven (33.3%) responders
of at least 12 months (Fig. 1).

The median PFS with nivolumab and nivolumab plus
ipilimumab was 1.4 months (95% CI: 1.3–1.4) and 1.5
months (95% CI: 1.4–2.2), respectively. PFS rates at 3
months were 19.8% (95% CI: 13.7–26.8) and 31.6%
(95% CI: 22.6–41.0), at 6 months were 15.9% (95% CI:
10.3–22.5) and 22.1% (95% CI: 14.4–30.9), and at 12
Table 2. Summary of Tumor Response

Endpoint
N
(

ORR by BICRa

No. of patients 1
% of patients (95% CI) 1
Difference between groups, % (95% CI)b,c

Odds ratio (95% CI)c,d

p valuee

Best overall response, n (%)
Complete response 2
Partial response 1
Stable disease 2
Progressive disease 8
Unable to determine 1
Not reported 3

Median time to response, mo 1

Data are based on a database lock of November 6, 2017.
aPer the Response Evaluation Criteria in Solid Tumors version 1.1.
bStrata adjusted difference in ORR ([nivolumab þ ipilimumab] minus nivolumab
cStratified by number of prior treatment lines (one versus two prior chemother
dStrata adjusted odds ratio (nivolumab þ ipilimumab over nivolumab) using Ma
eTwo-sided p value from stratified Cochran–Mantel–Haenszel test.
BICR, blinded independent central review; CI, confidence interval; ORR, object
months were 9.5% (95% CI: 5.2–15.2) and 11.9% (95%
CI: 6.3–19.5) (Fig. 2).

Subsequent systemic cancer therapy was received by
32.0% and 16.7% of patients treated with nivolumab
and nivolumab plus ipilimumab, respectively, including
chemotherapy (22.4% and 11.5%), experimental drugs
(8.8% and 6.3%), and immunotherapy (6.1% and 3.1%).

Among patients who exhibited partial or complete
responses, 18%discontinued treatment due to study drug
toxicity in the nivolumab group versus 29% in the nivo-
lumab plus ipilimumab group. Among responders, the
median number of nivolumab doses was 30 in the nivo-
lumab group versus 12 in the nivolumab plus ipilimumab
group; the dose of nivolumab during the first four cycles
was also higher in the nivolumab group (3 mg/kg every 2
weeks versus 1 mg/kg every 3 weeks) and the median
cumulative dose of nivolumab among responders was
90.1 mg/kg and 32.3 mg/kg, respectively. The median
number of ipilimumab doses received among responders
in the nivolumab plus ipilimumab group was four, with a
median cumulative dose of 12.0 mg/kg.

At the updated database lock for long-term OS, me-
dian OS was 5.7 months (95% CI: 3.8–7.6) with nivolu-
mab and 4.7 months (95% CI: 3.1–8.3) with nivolumab
plus ipilimumab. The 12- and 24-month OS rates were
30.5% (95% CI: 23.1–38.3) and 17.9% (95% CI: 11.9–
24.9) for nivolumab, and 30.2% (95% CI: 21.2–39.6) and
16.9% (95% CI: 10.1–25.3) for nivolumab plus ipilimu-
mab (Fig. 3A). Analyses of key patient subgroups showed
no significant differences in OS between treatments for
any subgroups analyzed, including sex, prior lines of
ivolumab
n ¼ 147)

Nivolumab þ Ipilimumab
(n ¼ 96)

7 21
1.6 (6.9–17.9) 21.9 (14.1–31.5)

10.3 (0.6–20.1)
2.12 (1.06–4.26)

0.03

(1.4) 2 (2.1)
5 (10.2) 19 (19.8)
5 (17.0) 16 (16.7)
7 (59.2) 41 (42.7)
5 (10.2) 17 (17.7)
(2.0) 1 (1.0)
.5 1.4

) based on Cochran–Mantel–Haenszel method of weighting.
apy regimens) as for randomization.
ntel–Haenszel method.

ive response rate.
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Figure 1. Duration of response. Data are based on a database lock of November 6, 2017. CI, confidence interval; DOR,
duration of response; NR, not reached.
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therapy, platinum sensitivity, and baseline TMB
(Fig. 3B). As only 14 patients with nivolumab and 10
patients with nivolumab plus ipilimumab had PD-L1
expression greater than or equal to 1%, an analysis for
outcomes by PD-L1 expression was not performed.
Safety
Any-grade TRAEs were reported in 53.7% of patients

in the nivolumab group and 68.8% of patients in the
nivolumab plus ipilimumab group (Table 3). Grade 3 to
4 TRAEs occurred in 12.9% of patients receiving nivo-
lumab and 37.5% of those receiving nivolumab plus
ipilimumab. The most frequent (�10%) TRAEs of any
grade were fatigue (12.2%) with nivolumab, and diar-
rhea (19.8%), fatigue (18.8%), pruritus (16.7%), and
nausea, increased aspartate aminotransferase and
decreased appetite (each 10.4%) with nivolumab plus
ipilimumab. TRAEs led to discontinuation in 2.7% of
patients receiving nivolumab and 13.5% of those
receiving nivolumab plus ipilimumab; the majority of
these events were grade 3 to 4 and are detailed in
Supplementary Table 2. One treatment-related death
occurred in the nivolumab group due to pneumonitis,
and three in the nivolumab plus ipilimumab group, with
one each due to hepatitis, pneumonitis, and encephalitis.
In addition, one death was reported with nivolumab plus
ipilimumab due to both study treatment toxicity (auto-
immune colitis) and disease progression.

Discussion
This report presents a longer follow-up analysis of

efficacy and safety data for the nivolumab versus nivo-
lumab plus ipilimumab randomized SCLC cohorts of the
CheckMate 032 study, updating previous data reported
with a minimum follow-up of 3 months.11 Nivolumab
monotherapy provided durable responses in a subset of
patients and was well tolerated as a second- or later-line
treatment for recurrent SCLC, consistent with previous
observations from the randomized cohort.11 Further-
more, the efficacy of nivolumab monotherapy in this
analysis was similar to that from the pooled non-
randomized and randomized cohorts of patients who
received third- or later-line nivolumab monotherapy in
CheckMate 032 (ORR, 11.6% versus 11.9%; median DOR,
15.8 months versus 17.9 months; 12-month OS rate,
30.5% versus 28.3%).12 The combination of nivolumab (1
mg/kg) plus ipilimumab (3 mg/kg) significantly
improved the primary endpoint of ORR compared with
nivolumab monotherapy; however, the combination was
associated with increased toxicity, and the higher
response rate did not translate into longer PFS or OS.
Additionally, no significant benefit in OS was observed
with nivolumab plus ipilimumab versus nivolumab in any
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patient subgroups analyzed, although the 24-month OS
rates were clinically meaningful (w18%) in both groups.

The discrepancy between ORR and PFS/OS data at
these doses of nivolumab (3 mg/kg) and nivolumab (1
mg/kg) plus ipilimumab (3 mg/kg) may be explained by
a higher number of treatment discontinuations due to
study drug toxicity in the nivolumab plus ipilimumab
group (even among responders), and a lower rate of
subsequently administered therapies compared to the
nivolumab monotherapy group. An apparent early
benefit of nivolumab plus ipilimumab in ORR and PFS
but shorter DOR compared with nivolumab alone is also
consistent with differences in treatment duration; how-
ever, whether early discontinuation of nivolumab plus
ipilimumab affected the likelihood of disease progres-
sion cannot be determined. Other schedules combining
nivolumab and ipilimumab in lung cancer have shown
better tolerability than the regimen studied in the ran-
domized cohort of CheckMate 032. CheckMate 012, a
multi-institutional phase 1 trial in patients with previ-
ously untreated advanced NSCLC included treatment
arms combining nivolumab with ipilimumab every 3
weeks, every 6 weeks, or every 12 weeks.14 The nivo-
lumab 3 mg/kg every 2 weeks plus ipilimumab 1 mg/kg
every 6 weeks regimen was better tolerated than the
regimens with ipilimumab every 3 weeks, and was
chosen for phase 2/3 development. CheckMate 568, a
large phase 2 trial, and CheckMate 227, a large phase 3
trial, found that nivolumab 3 mg/kg every 2 weeks plus
ipilimumab 1 mg/kg every 6 weeks was tolerable and
could be effectively given in patients with NSCLC.15-17

Previous analysis of pooled data from the non-
randomized and randomized cohorts of CheckMate
032 explored the effect of TMB on efficacy outcomes
in patients with SCLC.18 This analysis used whole-
exome sequencing to determine TMB and grouped
patients into tertiles to define categories of high, me-
dium, and low TMB. Results indicated a potential
survival benefit from nivolumab plus ipilimumab
versus nivolumab monotherapy for patients with a
high TMB, whereas for patients with medium or low
TMB, survival was similar with nivolumab plus ipili-
mumab or nivolumab alone. A similar trend was
observed in the current analysis of the randomized
cohort. However, given the limited sample size and
exploratory nature of the TMB analysis, these data
should be interpreted with caution.

The safety profile for nivolumab monotherapy was
consistent with that seen in pooled data from the ran-
domized and nonrandomized SCLC cohorts.12 The doses
of nivolumab and ipilimumab administered to patients
with SCLC in the combination group of the randomized
cohort (nivolumab, 1 mg/kg every 2 weeks; ipilimumab,
3 mg/kg every 3 weeks) differ from those being explored
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Table 3. Treatment-Related Adverse Events

Event, n (%)

Nivolumab (n ¼ 147)
Nivolumab þ Ipilimumab
(n ¼ 96)

Any Grade Grade 3–4 Any Grade Grade 3–4

Any event 79 (53.7) 19 (12.9) 66 (68.8) 36 (37.5)
Any serious event 9 (6.1) 8 (5.4) 25 (26.0) 22 (22.9)
Any event leading to discontinuation 4 (2.7) 4 (2.7) 13 (13.5) 11 (11.5)
Most frequent events (�5% in either group)

Fatigue 18 (12.2) 1 (0.7) 18 (18.8) 1 (1.0)
Pruritus 14 (9.5) 0 16 (16.7) 0
Arthralgia 9 (6.1) 0 6 (6.3) 0
Infusion-related reaction 9 (6.1) 0 0 0
Rash 8 (5.4) 1 (0.7) 6 (6.3) 1 (1.0)
Nausea 7 (4.8) 0 10 (10.4) 0
AST increased 7 (4.8) 2 (1.4) 10 (10.4) 5 (5.2)
Diarrhea 6 (4.1) 0 19 (19.8) 5 (5.2)
Maculopapular rash 6 (4.1) 0 9 (9.4) 3 (3.1)
Hypothyroidism 6 (4.1) 0 8 (8.3) 0
Decreased appetite 6 (4.1) 1 (0.7) 10 (10.4) 0
Asthenia 5 (3.4) 0 5 (5.2) 0
Lipase increased 5 (3.4) 4 (2.7) 5 (5.2) 5 (5.2)
ALT increased 4 (2.7) 0 9 (9.4) 5 (5.2)
Pneumonitis 3 (2.0) 3 (2.0) 5 (5.2) 3 (3.1)
Hyperthyroidism 3 (2.0) 0 7 (7.3) 1 (1.0)
Amylase increased 2 (1.4) 0 6 (6.3) 4 (4.2)
Vomiting 2 (1.4) 0 8 (8.3) 0
Pyrexia 2 (1.4) 0 5 (5.2) 0
Colitis 0 0 9 (9.4) 4 (4.2)

Data are based on a database lock of November 6, 2017, and include events reported from the time of the first dose of study drug to 30 days after the last dose.
Events with an outcome of death are reported according to the grade experienced at presentation.
ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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in patients with NSCLC (nivolumab, 3 mg/kg every 2
weeks; ipilimumab, 1 mg/kg every 6 weeks)15-17; how-
ever, the safety profiles of both monotherapy and com-
bination treatment were in accordance with those
observed in other tumor types,2 and no new safety sig-
nals were identified.
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