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1 | INTRODUCTION

HORINOUCHI Et AL

Abstract

Background: Nivolumab is a programmed cell death 1 (PD-1) receptor inhibitor an-
tibody that enhances immune system antitumor activity. It is associated with longer
overall survival (OS) than the standard treatment of docetaxel in patients with previ-
ously treated advanced squamous (SQ) and non-squamous (non-SQ) non-small cell
lung cancer (NSCLC). We previously conducted two phase II studies of nivolumab
in Japanese patients with SQ (ONO-4538-05) and non-SQ (ONO-4538-06) NSCLC,
showing overall response rates (ORRs) (95% CI) of 25.7% (14.2-42.1) and 22.4%
(14.5-32.9), respectively, with acceptable toxicity. In this analysis, we more pre-
cisely estimated the long-term safety and efficacy in patients with SQ and non-SQ
NSCLC by pooling data from these two trials.

Methods: SQ (N = 35) and non-SQ (N = 76) NSCLC patients received nivolumab
(3 mg/kg, every 2 weeks) until progression or discontinuation. OS was estimated
using the Kaplan—Meier method. A pooled analysis of SQ and non-SQ patients was
also performed.

Results: In SQ NSCLC patients, the median OS (95% CI) was 16.3 months
(12.4-25.2), and the estimated 1-year, 2-year, and 3-year survival rates were 71.4%
(53.4-83.5), 37.1% (21.6-52.7), and 20.0% (8.8-34.4), respectively. In non-SQ
NSCLC patients, median OS was 17.1 months (13.3-23.0), and the estimated 1-,
2-, and 3-year survival rates were 68.0% (56.2-77.3), 37.4% (26.5-48.1), and 31.9%
(21.7-42.5), respectively. When SQ NSCLC and non-SQ NSCLC data were pooled,
the median OS was 17.1 months (14.2-20.6), and the estimated 1-, 2-, and 3-year
survival rates were 69.1% (59.6-76.8), 37.3% (28.3-46.2), and 28.1% (20.0-36.7),
respectively. Twenty (76.9%) of 26 responders lived for 3 or more years. Nivolumab
was well tolerated and no new safety signals were found.

Conclusion: Treatment with nivolumab improved long-term survival and was well
tolerated in patients with SQ and non-SQ NSCLC.

Trial registration: JapicCTI-132072; JapicCTI-132073.

KEYWORDS
nivolumab, non-small cell lung cancer (NSCLC), phase II study, programmed cell death 1 ligand 1 (PD-
L1), programmed cell death 1 receptor (PD-1)

respect to overall survival (OS) when used as second-line ther-
apy.3 However, treatment strategies for patients with advanced

Lung cancer is among the leading causes of cancer-related
deaths globally.! Non-small cell lung cancer (NSCLC) ac-
counts for 85%-90% of all lung cancers and can be histo-
logically subclassified as squamous (SQ) or non-squamous
(non-SQ).> Limited effective treatment options exist for pa-
tients with NSCLC whose disease progresses after first-line
chemotherapy. Docetaxel is currently approved as second-line
treatment for advanced NSCLC based on the longer survival
than that observed with best supportive care. Newer chemo-
therapeutic agents, including pemetrexed and erlotinib, are as-
sociated with fewer side effects than docetaxel but have been
unable to show superiority or noninferiority to docetaxel with

NSCLC have been revolutionized by the recent development
of novel immunotherapeutic drugs with various mechanisms
of action, including angiogenesis, immune checkpoint, and
epidermal growth factor receptor (EGFR) inhibitors.*

The programmed cell death 1 (PD-1) receptor, a T-cell
checkpoint receptor protein, suppresses antitumor immunity in
a number of malignancies, including NSCLC,5 and tumor ex-
pression of PD-L1, an endogenous ligand of PD-1, is associated
with a poor prognosis.6 Nivolumab, a fully human PD-1 immune
checkpoint inhibitor antibody that disrupts PD-1-mediated sig-
naling and may restore antitumor immunity, is approved for
the treatment of patients with metastatic NSCLC and disease
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progression on or after platinum-based chemotherapy. In a
phase I study, nivolumab monotherapy showed durable antitu-
mor activity and encouraging results on survival in all NSCLC
subtypes. Among heavily pretreated patients with advanced
non-SQ NSCLC, nivolumab was associated with a response rate
of 17.6%; OS rates of 42% at 1 year, 23% at 2 years, and 16%
at 3 years; and a progression-free survival (PFS) rate of 18% at
1 year.” In two phase III studies in patients with NSCLC who
progressed after first-line platinum-based doublet chemotherapy,
nivolumab conferred a survival benefit over docetaxel in patients
previously treated for advanced SQ and non-SQ NSCLC.*®
Although these results indicate that nivolumab is effica-
cious in patients with SQ and non-SQ NSCLC, clinical data
in Japanese patients are limited, and few reports of long-
term efficacy and safety of immune checkpoint inhibitors
in general have been published to date. Accordingly, we
performed two multicenter phase II studies of nivolumab
in Japanese patients with SQ (ONO-4538-05) and non-SQ
(ONO-4538-06) NSCLC*!'* showing primary endpoints of
independent radiology review committee (IRC)-assessed
overall response rates (ORRs) of 25.7% (95%CI 14.2-42.1)
and 22.4% (95%CI 14.5-32.9), respectively, with acceptable
toxicity. The clinical efficacy and manageable tolerability
demonstrated in these phase II studies support the use of
nivolumab in Japanese patients with advanced or recurrent
SQ and non-SQ NSCLC. The present analysis updates the
long-term safety and efficacy results of the ONO-4538-05
and ONO-4538-06 studies, with a focus on OS, and includes
a subgroup analysis of tumor PD-L1 expression status in
Japanese patients with advanced or recurrent SQ and non-
SQ NSCLC at a median follow-up of approximately 3 years.

2 | METHODS

2.1 | Patients

The full eligibility criteria for both the ONO-4538-05 and
ONO-4538-06 studies have been previously described.”'”
Briefly, patients were >20 years of age, had an Eastern
Cooperative Oncology Group performance status (ECOG
PS) of 0 or 1, and had histologically or cytologically con-
firmed SQ/non-SQ NSCLC, stage IIIB/IV disease (accord-
ing to the Union for International Cancer Control TNM 7th
edition classification'""'?), or recurrent SQ/non-SQ NSCLC
after surgical resection.

22 |

ONO-4538-05 and ONO-4538-06 were multicenter, open-
label, phase II studies conducted in Japanese patients with SQ
and non-SQ NSCLC, respectively. ONO-4538-05 enrolled 35
patients from 17 sites in Japan between May 2013 and April
2014, while ONO-4538-06 enrolled 76 patients from 19 sites

Study design
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in Japan between April and October 2013. The data cut-off for
the 3-year follow-up period for both studies was 31 December
2017.Ineach trial, patients were administered nivolumab 3 mg/
kg intravenously every 2 weeks in each 6-week cycle until ra-
diologically confirmed progressive disease (PD), unaccepta-
ble toxicity, withdrawal, or death. The studies were conducted
in accordance with the ethical principles of the Declaration
of Helsinki and are registered on the Japan Pharmaceutical
Information Center—Clinical Trials Information (JapicCTTI)
registry (ONO-4538-05, JapicCTI-132072; ONO-4538-06,
JapicCTI-132073), and the study protocols were approved by
the institutional review board at each site. All patients pro-
vided written informed consent prior to participation.

2.3 | Assessments

The primary efficacy endpoint was IRC-assessed confirmed
ORR, which was evaluated based on tumor response assessed
according to RECIST guidelines (version 1.1). ORR was calcu-
lated as the proportion of patients with a best overall response
(BOR) of complete response or partial response. Secondary
efficacy endpoints included OS, PFS, duration of response
(DOR), and BOR. Adverse events (AEs) were graded accord-
ing to the National Cancer Institute Common Terminology
Criteria for Adverse Events, version 4.0,13 and selected AEs
with a potential immunologic cause (immune-related AFEs;
irAEs) were grouped according to prespecified categories. As
a biomarker analysis, tumor PD-L1 expression was assessed
retrospectively in the primary studies in pretreatment tumor-bi-
opsy specimens by immunohistochemistry, as described in the
primary analyses. The association of PD-L1 expression with
OS was subsequently evaluated in the current analysis.

2.4 | Statistical analysis

The sample size for both primary studies was calculated
based on the threshold response rate for nivolumab, and ef-
ficacy and safety were assessed in all patients who received
at least one dose of nivolumab, as described in the primary
analyses.g’lo For this 3-year update, a safety analysis was
conducted using pooled data from both trials. Survival and
PFS curves and rates were estimated using the Kaplan—Meier
method. The chi-squared or Wilcoxon signed-rank tests were
used to compare the nonparametric variables. P-values of less
than 0.05 were considered statistically significant.

3 | RESULTS

3.1 | Patients and treatment

The baseline characteristics of patients from the ONO-4538-05
and ONO-4538-06 studies are shown in Table 1. Following en-
rollment, all patients in both studies received nivolumab, and the
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TABLE 1 Baseline characteristics of patients with squamous A Squamous NSCLC
compared with non-squamous non-small cell lung cancer 1009 No. of patients 35
90 1 Median OS, mo (95% Cl) | 16.3 (12.4-25.2)
Non-SQ (all Q 80 71.4% No. of events 30
o No. of censored patients
SQ (all patients)  patients) s 01 et °
N=35 N =176 g o0
2 50 1
Age (y) = 40
Median (range) 65 (31-85) 64 (39-78) 2 01
>65 20 (57.1) 36 (47.4) fg ]
Sex 0 Ll 1 1 1 Ll Ll 1 1 1 1 1 1 1 1 1 1 1 1
Male 32 (91.4) 49 (64.5) 0 6 12 18 24 30 36 42 48 54 60
Time (months)
Female 3 (8.6) 27 (35.5) No. at risk
ECOG PS All 35 31 25 17 13 7 7 6 4 0
0 18 (51.4) 28 (36.8)
1 17 (48.6) 48 (63.2) B Non-squamous NSCLC
Brain metastasis 100 No. of pationts P
Yes 3(3.6) 21 (27.6) 90 Median OS, mo (95% CI) | 17.1 (13.3-23.0)
: : — 804 No. of events 57
Prior systemic regimens £ 04 68.0% No. of censored pafients 19
1 33 (94.3) 57 (75.0) % 60
2 2(5.7) 19 (25.0) 3 7
= 404
Smoking status g 304
(@)
Never 1(2.9) 21 (27.6) 20
EGFR mutation status 197
0 T T T T T T T T T T T T T T T T T 1
Positive 2(5.7) 20 (26.3) 0 6 12 18 24 30 36 42 48 54 60
PD-L1 expression level Time (months)
1% 4211 13 32.5 No- atrisk
<l G G2 All 76 59 51 34 28 25 23 21 18 5
>1%, <50% 10 (52.6) 20 (50.0)
FI RE 1 Kaplan—Mei f 11 ival i i
50% 526.3) 7(17.5) GU aplan-Meier curves of overall survival in patients

Note: Data are shown as n (%) unless otherwise specified.

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performance
status; EGFR, epidermal growth factor receptor; PD-L1, programmed death-
ligand 1; SQ, squamous.

median duration of exposure was 110 (range: 15-1635) days for
patients with SQ NSCLC, with a median number of doses of 8§
(range: 2-114). For patients with non-SQ NSCLC, median expo-
sure was 74.5 (range: 1-1716) days and the median number of
doses was 6 (range: 1-120). At the data cut-off, two SQ NSCLC
patients (5.7%) and six non-SQ NSCLC patients (7.9%) contin-
ued to receive nivolumab, while 24 (68.6%) SQ NSCLC patients
and 42 (55.3%) non-SQ NSCLC patients received other systemic
therapy after nivolumab in the primary studies (Table S1).

3.2 | Efficacy

In SQ NSCLC patients, the median OS was 16.3 months
(95% CI: 12.4-25.2); estimated 1-, 2-, and 3-year survival
rates were 71.4% (95% CI. 53.4-83.5), 37.1% (95% CI:
21.6-52.7), and 20.0% (95% CI: 8.8-34.4), respectively;
and seven patients (20%) were alive at year 3 (Table S2,
Figure 1A). In non-SQ NSCLC patients, the median OS was

with squamous (A) and non-squamous (B) NSCLC at 3-y follow-up.
NSCLC, non-small cell lung cancer

17.1 months (95% CI: 13.3-23.0); estimated 1-, 2-, and 3-
year survival rates were 68.0% (95% CI: 56.2-77.3), 37.4%
(95% CI: 26.5-48.1), and 31.9% (95% CI: 21.7-42.5), respec-
tively (Table S2, Figure 1B). When SQ NSCLC and non-
SQ NSCLC patient data were pooled, the median OS was
17.1 months (95% CI: 14.2-20.6), and the estimated 1-, 2-,
and 3-year survival rates were 69.1% (95% CI: 59.6-76.8),
37.3% (95% CI: 28.3-46.2), and 28.1% (95% CI: 20.0-36.7),
respectively (Table S3, Figure S1A).

Five SQ NSCLC patients and 17 non-SQ NSCLC patients
were alive as of the data cut-off date (Figure 2). Most 3-year
survivors lived for a prolonged period of time after discontinu-
ation of nivolumab (Figure S2). Two SQ NSCLC patients and
three non-SQ NSCLC patients who discontinued nivolumab
because of AEs lived for 3 years without subsequent systemic
therapies. When the patient characteristics of 3-year survi-
vors and 3-year nonsurvivors were compared, the proportions
of patients who had received one prior therapy or had wild
type EGFR status were significantly higher for 3-year sur-
vivors (Table 2). The ORRs in 3-year survivors and 3-year
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FIGURE 2 Duration of response
among 3-y survivors in non-squamous and
squamous NSCLC patients. NSCLC, non-
small cell lung cancer; OS, overall survival;

1 [
PD, progressive disease; SQ, squamous 1=
5 Je
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zZ| 1ge
16
17
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19
20
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24 0
58 -
g
@ | %
29 )
30 " .
0 12 2224 36 48 60
Time since treatment initiation (months)
TABLE 2 Baseline characteristics of ) )
3 . . f led 3-y survivors Non-3-y survivors
-y survivors versus nonsurvivors for poole: N = 30 N =81 P-value®
squamous and non-squamous non-small cell
lung cancer patients Median age (range) 63 (45-71) 65 (31-85) .0992
Sex, male, % 76.7 71.6 5938
ECOG PS 0, % 50.0 38.3 .2653
Brain metastasis, no, % 86.7 75.3 1967
Prior systemic regimens, 1, % 933 76.5 .0449
Smoking status, former/cur- 86.7 77.8 .2968
rent, %
EGFR mutation status, wild 93.3 75.3 .0344
type/unknown, %
PD-L1 expression level, % 1588
<1% 17.6 333
1%—<50% 52.9 50.0
>50% 29.4 16.7
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[ Time on nivolumab [ OS off nivolumab
Response M PD A AE leading to discontinuation ¢ Start of subsequent treatment
=) Alive at database lock

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth
factor receptor; PD-L1, programmed death-ligand 1.

*Wilcoxon's signed-rank test was used for statistical comparisons of age and PD-L1, and the chi-square test
was used for all other statistical comparisons.

nonsurvivors were 66.7% and 7.4%, respectively, and 20 of 26
(76.9%) responders survived >3 years (Figure S3A,B).

In SQ NSCLC patients, the median PFS (central assess-
ment) was 4.2 months (95% CI: 1.4-7.1); estimated 1-, 2-,
and 3-year PFS rates were 24.5% (95% CI: 10.7-41.3), 16.4%
(95% CI: 5.4-32.5), and 16.4% (95% CI: 5.4-32.5), respec-
tively (Table S2); and four patients maintained PFS at year
3 (Figure 3A). In non-SQ NSCLC patients, the median PFS
(central assessment) was 2.8 months (95% CI: 1.4-3.4); the
estimated 1-, 2-, and 3-year PFS rates were 24.2% (95% CI:
14.9-34.7), 16.1% (95% CI: 8.5-25.9), and 14.5% (95% CI:
7.3-24.1), respectively; and nine patients maintained PFS at
year 3 (Figure 3B). When SQ NSCLC and non-SQ NSCLC

patient data were pooled, the median PFS was 2.8 months
(95% CI: 1.6-4.0), and the estimated 1-, 2-, and 3-year sur-
vival rates were 24.5% (95% CI: 16.5-33.4), 16.3% (95% CI:
9.6-24.5), and 15.2% (95% CI: 8.7-23.2), respectively (Table
S3 and Figure S1B).

In SQ NSCLC patients, the ORR (central assessment),
DCR, and median DOR were 25.7% (95% CI: 14.2-42.1),
543% (95% CI: 38.2-69.5), and not reached (range:
3.0-51.0 months), respectively (Table S2). In non-SQ
NSCLC patients, median ORR (central assessment), DCR,
and DOR were 22.4% (95% CI: 14.5-32.9), 47.4% (95%
CI: 36.5-58.4), and 41.5 months (range: 1.6-53.8) (Table
S2), respectively. When SQ NSCLC and non-SQ NSCLC
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A Squamous NSCLC
= No. of patients 35
= -
< Median PFS, mo (95% CI)| 4.2 (1.4-7.1)
§ No. of events 26
E No. of censored patients 9
>
2]
[0}
e
b
c
kel
[
[2]
o 0 0
=Y g 16.4% 16.4%
S : :
a
1 I I I 1 I 1 1 I ) 1 1 I ) 1
0 6 12 18 24 30 36 42 48 54 60
Time (months)
No. at risk
All 35 10 6 5 4 4 4 4 0

Non-squamous NSCLC

No. of patients

76

Median PFS, mo (95% Cl)

2.8 (1.4-3.4)

No. of events

63

TABLE 3 Safety summary in separate and pooled squamous and
non-squamous non-small cell lung cancer patients
SQ Non-SQ Non-SQ + SQ
AE N=35 N =176 N =111
Treatment-related 24 (68.6) 66 (86.8) 90 (81.1)
AE (all grades)
Treatment-related 3 (8.6) 18 (23.7) 21 (18.9)
AE (grades 3-4)
Treatment-related 2(5.7 16 (21.1) 18 (16.2)
serious AE
Treatment-related 3 (8.6) 13 (17.1) 16 (14.4)

AE leading to
discontinuation

Note: Data are shown as n (%).

AE, adverse event; SQ, squamous.

No. of censored patients 13

16.1% 14.5%

Progression-free survival (%) @

0 6 12 18 24 30 36 42 48 54 60

Time (months)
No. at risk

All 76 19 15 1" 10 9 9 8 6 2

FIGURE 3 Kaplan—Meier curves of progression-free survival
in patients with squamous (A) and non-squamous (B) NSCLC at 3-y
follow-up. NSCLC, non-small cell lung cancer

patient data were pooled, the median ORR (central assess-
ment), DCR, and DOR were 23.4% (95% CI: 16.5-32.1),
49.5% (95% CI: 40.4-58.7), and 41.5 months (range:
1.6-53.8), respectively (Table S3).

3.2.1 | Efficacy by PD-L1 expression status

PD-L1 expression status was available for 19 of 35 (54.3%)
SQ NSCLC patients, and the proportions of patients with
PD-L1 expression <1%, 1%—<50%, and >50% were 21.1%,
52.6%, and 26.3%, respectively (Table 1). OS according to
PD-L1 expression was assessed by Kaplan-Meier analysis
(Figure S4A,B). The 3-year survival rates for PD-L1 expres-
sion <1%, >1%, 1%—<50%, and >50% were 0.0%, 20.0%,
20.0%, and 20.0%, respectively (Table S2).

For non-SQ NSCLC patients, PD-L1 expression status was
available for 40 of 76 (88.9%) patients, and the proportions of
patients with PD-L1 expression <1%, 1%—<50%, and >50%
were 32.5%, 50.0%, and 17.5%, respectively (Table 1). The
corresponding OS Kaplan—Meier curves are shown in Figure
S4C,D. The 3-year survival rates for PD-L1 expression <1%,
>1%, 1%—<50%, and >50% were 23.1%, 44.1%, 39.4%, and

57.1%, respectively (Table S2). Three-year survivors were
observed among non-SQ NSCLC patients, regardless of PD-
L1 expression. PES according to PD-L1 expression (Kaplan-
Meier analysis) is shown in Figure SSA-D.

3.3 | Safety

In both groups, treatment-related AEs were primarily
grades 1-2, and the overall pattern and frequency of the
most common AEs (ie, observed in >10% of patients)
did not change with longer nivolumab treatment. In SQ
NSCLC patients, the frequencies of treatment-related
AEs of all grades and grades 3-4 were 68.6% (n = 24) and
8.6% (n = 3), respectively; the frequency of treatment-re-
lated AEs leading to withdrawal was 8.6% (n = 3); and
no treatment-related deaths occurred (Table 3). In non-SQ
NSCLC patients, the frequencies of treatment-related AEs
of all grades and grades 3-4 were 86.8% (n = 66) and 23.7%
(n = 18), respectively; the frequency of treatment-related
AEs leading to withdrawal was 17.1% (n = 13); and no
treatment-related deaths occurred (Table 3).

When SQ NSCLC and non-SQ NSCLC patient data were
pooled, the frequencies of treatment-related AEs of all grades
and grades 3-4 were 81.1% and 18.9%, respectively (Table
3). The main treatment-related AEs were decreased appetite
(14.4%), malaise (14.4%), pyrexia (14.4%), rash (14.4%), and
nausea (10.8%) (Table 4). The only grade 3 or 4 treatment-re-
lated AE with a frequency > 2% was lymphocyte count de-
creased (4.5%). The majority of treatment-related selected AEs
occurred within the first 3 months of nivolumab treatment
(Figure 4). A total of 44 new treatment-related AEs occurred
from 1 year after initiation of nivolumab, and grade >3 events
were hypophosphatemia (grade 3, SQ), enterocolitis (grade 3,
non-SQ) and amylase increased (grade 3, non-SQ) (Table S4).
Of note, no new onset of pneumonitis or interstitial lung disease
was reported from 1 year after initiation of nivolumab onward.
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TABLE 4 Separate and pooled analyses (squamous and non-squamous NSCLC patients) of the frequency of treatment-related AEs (>5% of

patients)
ONO-4538-05 Study N = 35 ONO-4538-06 Study N = 76 Total (N = 111)
All grades Grades 3-4 All grades Grades 3-4 All grades Grades 3-4
Any AE 24 (68.6) 3 (8.6) 66 (86.8) 18 (23.7) 90 (81.1) 21 (18.9)
Decreased appetite 5(14.3) 0 (0.0) 11 (14.5) 1(1.3) 16 (14.4) 1 (0.9)
Malaise 5(14.3) 0(0.0) 11 (14.5) 0(0.0) 16 (14.4) 0(0.0)
Pyrexia 5(14.3) 0 (0.0) 11 (14.5) 0 (0.0) 16 (14.4) 0 (0.0)
Rash 5(14.3) 0(0.0) 11 (14.5) 0(0.0) 16 (14.4) 0(0.0)
Nausea 3 (8.6) 0 (0.0) 9 (11.8) 0 (0.0) 12 (10.8) 0 (0.0)
Fatigue 1(2.9) 0(0.0) 9(11.8) 1(1.3) 10 (9.0) 1(0.9)
Pruritus 1(2.9) 0(0.0) 9 (11.8) 1(1.3) 10 (9.0) 1(0.9)
Lymphocyte count 3(8.6) 2(5.7) 7(9.2) 3(3.9 10 (9.0) 5(4.5)
decreased
Diarrhea 3(8.6) 0(0.0) 6 (7.9) 0 (0.0) 9 (8.1) 0 (0.0)
Hypothyroidism 0(0.0) 0(0.0) 709.2) 0 (0.0) 7 (6.3) 0(0.0)
Constipation 1(2.9) 0(0.0) 6 (7.9) 0(0.0) 7 (6.3) 0 (0.0)
Rash maculopapular 2(5.7) 0(0.0) 5(6.6) 0(0.0) 7(6.3) 0(0.0)
Arthralgia 2(5.7) 0(0.0) 5 (6.6) 0(0.0) 7 (6.3) 0 (0.0)
Acneiform eruption 2(5.7) 0 (0.0) 4(5.3) 0 (0.0) 6(5.4) 0(0.0)
Note: Data are shown as n (%).
No grade 5 treatment-related adverse events were reported.
AE, adverse event; SQ, squamous; NSCLC, non-small cell lung cancer.
FIGURE 4 Reported time to onset Median (_range) time to onset
of first treatment-related selected AEs 30 - ] from first dose, months
in pooled squamous and non-squamous B skin 0.72(0.03-36.01)
NSCLC patients. "Patients with one or 25 Mo 5.59(0.07-31.47)
. . > 5 Endocrine 3.32(0.49-9.99)
more selected AEs in a given category 5
. . 2 5 Hepatic 0.49 (0.07-2.86)
were counted only once in the time interval c 9
) . . Q2 = 204 I Pulmonary 1.20 (0.53-5.49)
corresponding to the first event; patients R
. . . S I Renal 4.44(0.26-27.79)
with multiple events from different w £ 15 = tvitv/infusi i 0.46 (0.03-14.29
categories within the same time interval ; E ypersensitivity/infusion reaction - 0.46 (0.03-14.29)
were counted once in each category. AE, -g “@'
adverse event; GI, gastrointestinal; NSCLC, 2 E
non-small cell lung cancer "é
0-3 >3-6 >6-12 >12-24 >24-36 >36
Time to onset of first treatment-related select AE (months)
No. in study 111 100 90 76 41 30
No. receiving 444 50 28 17 13 9
treatment
No. with a first AET 46 17 4 7 3 1

3.3.1 | Treatment-related selected
AEs and efficacy

Higher ORRs were observed in patients with treatment-re-
lated selected AEs, regardless of the severity (Table S5), and

PFS and OS were longer in patients with a treatment-related
selected AE than those without (Figure 5A,B). A 6-week
landmark analysis also showed that the ORR was higher,
and OS was longer in patients with treatment-related selected
AEs than in those without (Table S5). When treatment-related
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FIGURE 5 Association between treatment-related selected AE
incidence and (A) overall survival and (B) progression-free survival
in pooled squamous and non-squamous NSCLC patients. AE, adverse
event; NSCLC, non-small cell lung cancer; HR, hazard ratio; CI,
confidence interval

AEs were analyzed by category, the ORR, 6-month PFES rate,
and 1-year survival rate showed greater improvements in pa-
tients with, than in those without, rash, endocrine disorders,
and gastrointestinal toxicity (Table 5).

When the characteristics of patients with and without
treatment-related selected AEs were compared, the propor-
tions of patients with ECOG PS 0, who had never smoked,
and with positive EGFR mutation status were lower for those
who reported treatment-related selected AEs (Table S6). The
median numbers of doses of nivolumab among patients with
and without treatment-related selected AEs were 9 and 6, re-
spectively (Table S6).

3.4 | Efficacy and safety by antinuclear
antibody status

ORR, PFS, and OS by antinuclear antibody status are shown
in Table S8. ORR, PFS, and OS were all comparable between
patients positive and negative for baseline blood antinuclear

antibodies. Incidence of treatment-related AEs of all grades
and grades 3-4, and the frequency of serious treatment-related
AEs by antinuclear antibody status are shown in Tables S7
and S8. The profiles of treatment-related AEs were similar be-
tween patients positive and negative for antinuclear antibodies.

4 | DISCUSSION

In this analysis of the ONO-4538-05 and ONO-4538-06
studies, the continued clinical efficacy of nivolumab in
Japanese patients with either SQ or non-SQ NSCLC noted
in the primary phase II analysis of this study was reinforced.
The safety profile was also found to be acceptable, consist-
ent with that observed in the individual primary analyses.g’10

The median duration of response to nivolumab was
>3 years, demonstrating its long-term effectiveness. Three-
year survival rates in this study were comparable with those
reported in previous phase III studies of nivolumab. There
were some 3-year survivors among the patients with either
stable or progressive disease, but the majority were respond-
ers, of whom 76.9% survived >3 years. In a previous report of
pooled phase III studies (CheckMate 017/057) of nivolumab,
46 out of 83 (55.4%) nivolumab responders and 13 out of 48
(27.1%) docetaxel responders survived >3 years.14 Taken to-
gether, these results suggest that the possibility of long-term
survival increases in patients responding to nivolumab com-
pared with those receiving conventional chemotherapy.

The proportion of patients receiving one prior therapy or
having wild type EGFR status was high among the 3-year survi-
vors. Given that patients with an EGFR mutation typically have
a history of treatment with EGFR tyrosine kinase inhibitors, a
relationship may exist between EGFR mutation status and num-
ber of prior therapies. Nivolumab efficacy was higher in patients
who reported a treatment-related selected AE (irAE) as a result
of nivolumab treatment compared with those who did not re-
port an irAE. The number of doses of nivolumab was higher in
patients with an irAE than in those without, so the duration of
nivolumab exposure may potentially have affected this outcome.

A 6-week landmark analysis, performed to exclude
early progressors, showed that nivolumab efficacy was
higher in patients who reported an irAE compared with
those who did not, although the differences decreased. The
occurrence of nivolumab-induced irAEs might therefore
correlate with efficacy, even disregarding the effect of the
duration of exposure. When the relationship between the
occurrence of nivolumab-induced irAEs and nivolumab ef-
ficacy was analyzed by irAE category, the occurrence of
rash, endocrine disorders, and gastrointestinal toxicity was
correlated with the ORR to nivolumab. The occurrence of
these three toxicities has previously been correlated with
the efficacy of anti-PD-1 antibodies,' ' and the present
data appear to support these findings.
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TABLE 5 OS, 6-mo PFS, and 1-year ORR by treatment-related AE in pooled squamous and non-squamous non-small cell lung cancer
patients
Treatment-related
selected AE n ORR, % 6-mo PFS rate, % 1-y OS rate, %
Pyrexia + 16 31.3 P =.4243 422 P =.3131 87.5 P =.1023
- 95 22.1 29.7 66.0
Rash + 16 43.8 P =.0380 42.2 P =.0503 87.5 P =.0008
- 95 20.0 29.5 66.0
Endocrine disorders + 16 50.0 P =.0067 56.3 P =.0529 87.5 P=.0162
- 95 18.9 26.8 66.0
Pulmonary toxicity + 6 333 P = .5557 44.4 P = 2427 50.0 P = .8847
- 105 229 30.7 70.2
Gastrointestinal toxicity + 11 63.6 P =.0009 80.8 P =.0167 72.7 P =.0298
- 100 19.0 26.0 68.7
Hepatotoxicity + 7 14.3 P = .5554 14.3 P = .2837 0.0 P = 3412
- 104 24.0 32.8 67.0

Abreviation: AE, adverse event; ORR, overall response rate; OS, overall survival; PFS, progression-free survival.

Baseline antinuclear antibody positivity did not af-
fect the safety and efficacy of nivolumab. The frequency
of irAEs has previously been shown to increase in pa-
tients with a history of autoimmune disease who were
administered with an immune checkpoint inhibitor.
Furthermore, the frequency of anti-PD-1 antibody-in-
duced thyroid dysfunction appears to increase in the
presence of baseline thyroid-related autoantibody pos-
itivity.zo’21 A relationship between antinuclear antibod-
ies and immune checkpoint inhibitors with respect to
safety has not been reported to date, and the present
data indicate that these factors are not correlated. A
substantial proportion of patients were found to express
PD-L1 in the present study, and previous data have sug-
gested that these patients might be at increased risk of
a poorer prognosis.6 Consequently, it was deemed im-
portant to assess the effects of nivolumab in the sub-
set of patients expressing PD-L1. The pooled results of
efficacy by PD-L1 expression in both SQ and non-SQ
NSCLC patients were consistent with those of the indi-
vidual reports (ONO-4538-05, ONO-4538-06).>'" The
3-year OS and PFS rates showed that, after 3 years of
follow-up, nivolumab continued to demonstrate long-
term efficacy in previously treated patients with SQ or
non-SQ NSCLC. No new safety signals were identified
for nivolumab after 3 years of follow-up, and nivolumab
maintained a favorable safety profile.

This updated analysis has some limitations, including the
inclusion of only Japanese patients, the lack of heterogeneity,
the relatively small sample size, and the absence of a compar-
ator in both studies’ patient populations.

In conclusion, long-term collective analyses from the
ONO-4538-05 and ONO-4538-06 studies continue to support

the sustained safety and clinical efficacy of nivolumab and
provide evidence to support the ability of nivolumab to
improve OS in Japanese patients with previously treated
advanced SQ and non-SQ NSCLC. Future research will in-
vestigate approaches to increase the proportion of patients ex-
periencing long-term survival, including combination studies
with other immune checkpoint inhibitors or chemotherapies
and the identification of specific biomarkers capable of pre-
dicting the response to these therapies.
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