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PURPOSE Limited data exist on the optimal duration of immunotherapy, including for non—small-cell lung cancer
(NSCLC). We present an exploratory analysis of CheckMate 153, a largely community-based phase ll1b/IV study,
to evaluate the impact of 1-year fixed-duration versus continuous therapy on the efficacy and safety of
nivolumab.

METHODS Patients with previously treated advanced NSCLC received nivolumab monotherapy (3 mg/kg every
2 weeks). Those still receiving treatment at 1 year, including patients perceived to be deriving benefit despite
radiographic progression, were randomly assigned to continue nivolumab until disease progression or un-
acceptable toxicity or to stop nivolumab with the option of on-study retreatment after disease progression (1-year
fixed duration).

RESULTS Of 1,428 patients treated, 252 were randomly assigned to continuous (n = 127) or 1-year fixed-
duration (n = 125) treatment (intent-to-treat [ITT] population). Of these, 89 and 85 patients in the continuous
and 1-year fixed-duration arms, respectively, had not progressed (progression-free survival [PFS] population).
With minimum post-random assignment follow-up of 13.5 months, median PFS was longer with continuous
versus 1-year fixed-duration treatment (PFS population: 24.7 months v 9.4 months; hazard ratio [HR], 0.56
[95% CI, 0.37 to 0.84]). Median overall survival from random assignment was longer with continuous versus
1-year fixed-duration treatment in the PFS (not reached v 32.5 months; HR, 0.61 [95% ClI, 0.37 to 0.99]) and
ITT (not reached v28.8 months; HR, 0.62 [95% Cl, 0.42 to 0.92]) populations. Few new-onset treatment-related
adverse events occurred. No new safety signals were identified.

CONCLUSION To our knowledge, these findings from an exploratory analysis represent the first randomized data
on continuous versus fixed-duration immunotherapy in previously treated advanced NSCLC and suggest that
continuing nivolumab beyond 1 year improves outcomes.

J Clin Oncol 38:3863-3873. © 2020 by American Society of Clinical Oncology
Creative Commons Attribution Non-Commercial No Derivatives 4.0 License @@@@

INTRODUCTION

Nivolumab, a fully human immunoglobulin (lIg) G4
programmed death-1 (PD-1) immune checkpoint in-
hibitor antibody, is an established standard of care for
previously treated patients with metastatic non-small-
cell lung cancer (NSCLC) who are immunotherapy
naive.>? CheckMate 017 (ClinicalTrials.gov identifier:

supported by results from the nivolumab phase |
CheckMate 003 study (ClinicalTrials.gov identifier:
NCT00730639; N = 129), which has the longest sur-
vival follow-up to date among studies of immune
checkpoint inhibitors in NSCLC®; a 6-year OS rate of
15% represented an unprecedented long-term survival
benefit in this population.

NCT01642004) and 057 (ClinicalTrials.gov identifier:
NCT01673867) were the first phase Ill trials to show
that in patients with squamous and nonsguamous
NSCLC, respectively, nivolumab treatment until pro-
gressive disease (PD) or unacceptable toxicity pro-
vided an overall survival (OS) benefit with a favorable
safety profile when compared with docetaxel.># This
benefit was durable; pooled data from long-term follow-
up of these studies showed a 5-year OS rate of 13% with
nivolumab versus 3% with docetaxel.® These data were

The optimal duration of immunotherapy across tumor
types is currently unknown. Ipilimumab, a fully hu-
man IgG1 cytotoxic T lymphocyte antigen-4 immune
checkpoint inhibitor antibody, has been shown to
provide long-term survival benefit in metastatic mel-
anoma with only four induction doses administered
within a 12-week period.” In contrast, the treatment
duration of anti-PD-1/programmed death ligand 1
(PD-L1) agents, indicated for several tumor types, has
varied across clinical trials, some permitting treatment
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CONTEXT

Key Objective

The optimal duration of treatment with checkpoint inhibitors is unknown. Using a largely real-world population, we explored
the impact of nivolumab treatment duration on outcomes in patients with previously treated advanced non-small-cell
lung cancer (NSCLC) in a randomized study. Patients who continued to receive nivolumab treatment at 1 year were
randomly assigned to continue nivolumab until disease progression or unacceptable toxicity or to stop nivolumab (1-year
fixed duration) with the option of on-study retreatment after disease progression.

Knowledge Generated

Patients had improved outcomes with continued nivolumab treatment compared with stopping treatment after 1 year;
continuing treatment was well tolerated. Responders to nivolumab treatment seemed to derive greater survival benefit
from continuing nivolumab treatment than did those with stable disease.

Relevance

These results provide valuable information on optimal treatment duration with nivolumab for patients with previously treated
advanced NSCLC and could help inform clinical decisions.

until PD and others requiring a fixed duration.>*&° In pre-
viously treated patients with NSCLC who were treated with
nivolumab for a fixed 96-week duration in CheckMate 003,
75% who survived = 5 years received no additional therapy
after nivolumab and remained progression free at 5 years;
25% of these patients stopped nivolumab treatment before
96 weeks due to adverse events (AEs).2

CheckMate 153 (ClinicalTrials.gov identifier: NCT02066636)
is an ongoing, phase IlIb/IV study that, unlike typical phase
Il studies, is largely community based and thus reflects
a real-world population. The study was designed to assess
the safety of nivolumab monotherapy in previously treated
advanced NSCLC. The primary end point of safety, in addition
to efficacy and patient-reported outcomes, from this study was
reported previously.*! Here, we report an exploratory analysis
that was conducted to evaluate the impact of fixed-duration
therapy on the efficacy and safety of nivolumab; patients who
continued to receive treatment at 1 year, regardless of re-
sponse status, were randomly assigned to continue nivolumab
or to stop treatment with the option of nivolumab retreatment
on study after PD. To our knowledge, this is the first ran-
domized study to evaluate fixed-duration therapy in NSCLC
using a treatment that targets the PD-1 pathway. An earlier
assessment of these exploratory post-random assignment
outcomes was presented previously.'? Here, we report
updated data with a minimum post-random assignment
follow-up of at least 13 months.

METHODS
Study Design and Treatment

The methodology of CheckMate 153 has been described
previously.!? Briefly, this phase IlIb/IV study evaluated
nivolumab monotherapy in patients with previously treated
advanced or metastatic NSCLC (Data Supplement, online
only). Nivolumab 3 mg/kg was administered intravenously
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every 2 weeks until PD, unacceptable toxicity, or withdrawal
of consent, or for 1 year (1-year fixed-duration arm).
Treatment beyond initial PD, as defined by RECIST version
1.1, was permitted for patients with investigator-assessed
clinical benefit, no rapid PD, and stable Eastern Co-
operative Oncology Group performance status who were
tolerating treatment. Before the first patient completing
1 year of treatment, the protocol was amended to randomly
assign patients who continued to receive treatment at
1 year, regardless of response status, to continue nivolu-
mab or to stop treatment with the option of receiving
nivolumab retreatment on study after PD. The study was
conducted in accordance with international standards of
Good Clinical Practice, and the protocol was approved by
the independent ethics committee or institutional review
board of each participating study center. Patients provided
written informed consent.

End Points

The primary end point of safety was reported previously.*! After
a protocol amendment in 2014, an exploratory post-random
assignment end point was added; safety and tolerability,
progression-free survival (PFS), OS, and objective response
rate were assessed from the time of random assignment in
those patients who continued to receive treatment at 1 year.

Patients

Eligibility criteria for the overall study have been described
previously!! and are reported in the Data Supplement. For
the post-random assignment part of the study, patients had
to be continuing nivolumab treatment at 1 year.

Assessments

Safety assessments are described in the Data Supplement.
Radiographic tumor assessments by the investigator per
RECIST v1.1 were performed at baseline (1 year before
random assignment); the first on-study tumor assessment

Volume 38, Issue 33
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was performed at week 9, and then every 8 weeks until
24 months from the first dose of study drug, followed by
every 12 weeks until PD. Patients were not stratified on the
basis of response status before random assignment. Of
note, patients were not rebaselined at the time of random
assignment; baseline measurements were only determined
at the initial study screening, and PD after random as-
sighment was determined considering nadir measurements
from the full observation period before PD (per RECIST v1.1).
The timing for assessments is summarized in the Data
Supplement. Therefore, post-random assignment PD was
determined using baseline radiographic tumor scans from
screening, not from the time of random assignment. As-
sessment of tumor PD-L1 was not mandated per the pro-
tocol, but it was assessed if a tumor sample was available.

Statistical Analysis

After random assignment, the intent-to-treat (ITT) pop-
ulation comprised all patients who were receiving treatment
at 1 year and were randomly assigned, regardless of re-
sponse status. The post-random assignment PFS pop-
ulation comprised patients who did not have PD and had
not initiated other systemic anticancer therapy before
random assignment. Safety data were summarized for the
ITT population and included events reported from random
assignment to 100 days after the last dose of the study drug.
PFS was analyzed in the PFS population only, and OS was
analyzed in both the ITT and the PFS population. PFS and
OS were estimated from the time of random assignment
using the Kaplan-Meier methodology, with median values
and 2-sided 95% Cls calculated using the Brookmeyer and
Crowley method. A multivariable analysis was performed for
PFS, adjusting for baseline patient characteristics. All an-
alyses were based on a September 19, 2018, database
lock, which provided a minimum follow-up of 1 year and
approximately 1 year of additional follow-up to the pre-
viously presented data.!?

RESULTS
Patients and Treatment

Overall, 1,428 patients initiated treatment between April
16, 2014, and September 19, 2018. At 1 year, 252 pa-
tients continued to receive treatment and were randomly
assigned, regardless of response status, to receive con-
tinuous nivolumab treatment (continuous arm; n = 127)
or to stop nivolumab with the potential for nivolumab
retreatment at PD (1-year fixed-duration arm; n = 125; ITT
population; Fig 1). This included 78 patients (38 in the
continuous arm and 40 in the 1-year fixed-duration arm)
who were receiving nivolumab beyond initial PD before
random assignment, because they were considered by the
investigator to be receiving clinical benefit. Overall, 89 and
85 patients in the continuous and 1-year fixed-duration
arms, respectively, had not progressed and were included
in the PFS population; 62 of these patients had an overall
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on-study best response of complete response (CR)/partial
response (PR) and 27 had stable disease (SD) in the
continuous treatment arm, and 58 patients had CR/PR and
27 had SD in the 1-year fixed-duration arm (Table 1).

In both the ITT and PFS populations, baseline character-
istics for the two arms were generally well balanced, with
the exception of a lower proportion of patients with squa-
mous histology in the continuous versus 1-year fixed-
duration treatment arm (ITT population, 26.8% v 44.0%;
PFS population, 31.5% v 41.2%; Table 1). In the ITT
population, tumor PD-L1 expression was quantifiable in 65
(51.2%) of 127 patients in the continuous arm and in 61
(48.8%) of 125 patients in the 1-year fixed-duration arm. In
the PFS population, tumor PD-L1 expression was quanti-
fiable in 50 (56.2%) of 89 patients in the continuous arm
and in 50 (58.8%) of 85 patients in the 1-year fixed-
duration arm (Table 1).

At database lock, minimum follow-up after random as-
signmentin the ITT population was 13.5 months. Inthe ITT
population, 29 (22.8%) of 127 patients in the continuous
arm were receiving treatment and 22 (17.6%) of 125
patients in the 1-year fixed-duration arm were alive and on
study; six of these patients were receiving retreatment after
PD. In the PFS population, 23 (25.8%) of 89 patients in the
continuous arm were receiving treatment and 17 (20.0%) of
85 patients in the 1-year fixed-duration arm were alive and
on study; four of these patients were receiving retreatment
after PD. The most frequent cause of discontinuation in both
populations was PD (Fig 1). In the continuous arm after
random assignment, the median duration of treatment was
13.6 months (range, 9.4-22.8 months).

Efficacy After Random Assignment

In the PFS population, median PFS was longer with con-
tinuous versus 1-year fixed-duration treatment (24.7 months
v9.4 months; hazard ratio [HR], 0.56 [95% CI, 0.37 10 0.84];
Fig 2A); PFS rates were 64.6% versus 44.0% at 1 year and
51.9% versus 30.7% at 2 years, respectively. Patients
with CR/PR at random assignment had longer median PFS
with continuous versus 1-year fixed-duration treatment
(31.0 months v 10.6 months; HR, 0.46 [95% CI, 0.27 to
0.77]; Fig 2B). In contrast, patients with SD at random
assignment had similar median PFS with continuous versus
1-year fixed-duration treatment (11.8 months v9.4 months;
HR, 1.01 [95% ClI, 0.51 to 2.011]; Fig 2C). Trends in favor of
longer PFS after random assignment with continuous
versus 1-year fixed-duration treatment were observed
across the majority of predefined subgroups (Fig 3).

In the ITT population, median OS after random assignment
was longer with continuous versus 1-year fixed-duration
treatment (not reached v 28.8 months; HR, 0.62 [95% Cl,
0.42 to 0.92]; Fig 4A); OS rates were similar at 1 year
(82.9% v81.7%) but greater with continuous versus 1-year
fixed-duration treatment at 2 years (704% v 56.8%, re-
spectively). Similarly, in the PFS population, median OS was
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Discontinued after random assignment

Discontinued before completion
of 1 year of treatment
(n=1,176)

Treatment during year 1
(n =1,428)

Receiiving treatment and
randomly assigned at end of year 1

q q q Discontinued after random assignment
Discontinued after random assignment 9
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Excluding Excluding
5 patients ITT population* for OS ITT population* for 0OS patients 5
PFS population” for 0S with PD and safety (n=127) and safety (n =125) with PD PFS population” for
and PFS (n=89) Response status at Response status at 0OS and PFS (n = 85)
Response at random assignment random assignment random assignment —) Response at random assignment
CR/PR (n =62) CR/PR (n=62) CR/PR (n =58) CR/PR (n =58)
SD (n=27) SD (n=27) SDt (n=27) SD (n=27)
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N . N . Disease progression (n =56) .
Disease progression (n=21) Disease progression (n = 46) o 3 treatment period (n =68)
N . N . Patient withdrew consent (n=14) ; .

Patient withdrew consent (n=10) Patient withdrew consent (n=10) R — (n=10) Disease progression (n =36)
Patient request (n=8) Patient request (n=10) AE unrelated to study (n=4) Pat!en( request (n=8)
Study drug toxicity (n=8) Study drug toxicity (n=10) dru Patient withdrew consent (n=7)
AE unrelated to study (n=3) AE unrelated to study (n=3) Logt @ falllsmm (n=2) AE unrelated to study (n=4)
druq . . drug Patient no longer met study (n=2) drug

Maximum clinical benefit (n=2) Patient no longer met study (n=3) e Lost to follow-up (n=2)
Lack of compliance (n=2) criteria Death (n=2) Lack of compliance (n=1)
Patient no longer met study (n=1) Maximum clinical benefit (n=2) Study drug toxicity (=1 Study drug toxicity (n=1)

P p Maximum clinical benefit (n=1) r -

Other (n=10) Other (n=10) Other (n=10)

FIG 1. CONSORT diagram of patient disposition. AE, adverse event; CR, complete response; ITT, intent-to-treat; OS, overall survival; PD, progressive
disease; PFS, progression-free survival; PR, partial response; SD, stable disease. (*) The ITT population comprised all patients who continued to receive
treatment at 1 year (y) and were randomly assigned, regardless of response status. (f) Random assignment took place after 1 year of treatment with

nivolumab. (1) Patients were treated beyond progression. (§) The post-random assign
not initiated other systemic anticancer therapy before random assignment.

longer with continuous versus 1-year fixed-duration treatment
(not reached v32.5 months; HR, 0.61 [95% Cl, 0.37 to 0.99];
Fig 4B); OS rates were 86.1% versus 82.0% at 1 year and
73.4% versus 60.9% at 2 years, respectively. In the PFS
population, patients with CR/PR at random assignment also
had longer median OS with continuous versus 1-year fixed-
duration treatment (not reached v 33.5 months; HR, 0.50
[95% Cl, 0.26 to 0.97]; Fig 4C). In patients with SD at random
assignment, median OS was similar between treatment arms
(32.2 months v26.6 months; HR, 0.88 [95% Cl, 0.42 to 1.841];
Fig 4D). In patients with PD before random assignment, me-
dian OS was not reached with continuous versus 23.8 months
with 1-year fixed-duration treatment (HR, 0.70 [95% Cl, 0.37 to
1.33]; Fig 4E); OS rates were 75.3% versus 81.1% at 1 year
and 63.0% versus 47.8% at 2 years.

Retreatment on Study: Reinitiation and Duration

Overall, 47 patients (55.3%) who were progression free at
random assignment in the 1-year fixed-duration arm had
PD after random assignment. Of these, 39 (83.0%) were
retreated with nivolumab (Fig 5). At database lock, four
patients (10.2%) were continuing retreatment and 14 pa-
tients (35.9%) were still alive.

3866 © 2020 by American Society of Clinical Oncology

ment PFS population comprised patients who did not have PD and had

Subsequent Therapy off Study

In the PFS population, subsequent therapy off study was
received by 37.1% and 48.2% of patients in the continuous
and l-year fixed-duration treatment arms, respectively
(Data Supplement). Subsequent systemic therapy use was
lower in the continuous arm (24.7%) versus the 1-year
fixed-duration treatment arm (40.0%). The most frequently
administered systemic therapy was post-study nivolumab,
used by 14.6% of the continuous and 17.6% of the 1-year
fixed-duration treatment arm. Usage of subsequent ther-
apies in the ITT population showed similar trends to that of
the PFS population, although overall usage was generally
higher across categories (Data Supplement).

Post-Random Assignment Safety

After random assignment, patients in the continuous ver-
sus the 1-year fixed-duration arm had higher incidences of
any-grade treatment-related select AEs (32.3% v 15.2%),
treatment-related adverse events (TRAEs; 48.0% v26.4%),
and TRAEs leading to discontinuation (9.4% v 1.6%; Data
Supplement), consistent with the longer treatment duration.
Grade 3-4 TRAEs occurred in 9.4% in the continuous arm
and in 3.2% in the 1-year fixed-duration treatment arm (Data
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Continuous v 1-Year Fixed-Duration Nivolumab in Advanced NSCLC

TABLE 1. Baseline Characteristics of Patients Randomly Assigned to Continuous or 1-Year Fixed-Duration Nivolumab Treatment

ITT Population® PFS Population®
1-Year Fixed 1-Year Fixed
Continuous Duration® Continuous Duration®
Characteristic (n =127) (n = 125) (n = 89) (n = 85)
Age, years
Median (range) 66.0 (34-92) 67.0 (49-86) 66 (34-92) 67 (49-86)
=70 51 (40.2) 48 (38.4) 33 (37.1) 36 (42.4)
Female 67 (52.8) 62 (49.6) 42 (47.2) 40 (47.1)
ECOG PS
0 40 (31.5) 45 (36.0) 32 (36.0) 33 (38.8)
1 80 (63.0) 78 (62.4) 51 (57.3) 50 (58.8)
2 7 (5.5) 2(1.6) 6 (6.7) 2(2.4)
Smoking status
Never 13 (10.2) 10 (8.0) 6 (6.7) 3(3.5)
Current 25 (19.7) 21 (16.8) 18 (20.2) 15 (17.6)
Former 89 (70.1) 94 (75.2) 65 (73.0) 67 (78.8)
Disease stage
1B 12 (9.4) 12 (9.6) 11 (12.4) 10 (11.8)
% 115 (90.6) 113 (90.4) 78 (87.6) 75 (88.2)
Histology
Squamous 34 (26.8) 55 (44.0) 28 (31.5) 35(41.2)
Nonsquamous 93 (73.2) 70 (56.0) 61 (68.5) 50 (58.8)
PD-L1 status®
Quantifiable 65 (51.2) 61 (48.8) 50 (56.2) 50 (58.8)
<1% 24 (18.9) 16 (12.8) 20 (22.5) 12 (14.1)
=1% 41 (32.3) 45 (36.0) 30 (33.7) 38 (44.7)
= 50% 18 (14.2) 14 (11.2) 12 (13.5) 12 (14.1)
Not quantifiable 18 (14.2) 12 (9.6) 12 (13.5) 6 (7.1)
Not reported 44 (34.6) 52 (41.6) 27 (30.3) 29 (34.1)
Prior lines of therapy®
1 48 (37.8) 50 (40.0) 38 (42.7) 35(41.2)
2 39 (30.7) 36 (28.8) 25 (28.1) 24 (28.2)
=3 39 (30.7) 38 (30.4) 26 (29.2) 25 (29.4)
Response status at random assignment
CR/PR 62 (48.8) 58 (46.4) 62 (69.7) 58 (68.2)
Nonresponders 65 (51.2) 67 (53.6) 27 (30.3) 27 (31.8)

NOTE. Data presented as No. (%) unless otherwise indicated. Random assignment took place after 1 year of treatment with nivolumab.

Abbreviations: CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance status; ITT, intent-to-treat; PD-L1,
programmed death ligand 1; PFS, progression-free survival; PD, progressive disease; PR, partial response; SD, stable disease.

@The ITT population comprised all patients who continued to receive treatment at 1 year and were randomly assigned, regardless of response
status.

®The post-random assignment PFS population comprised patients who did not have PD and had not initiated other systemic anticancer
therapy before random assignment.

“With optional retreatment allowed at PD.

dUsing Dako PD-L1 IHC 28-8 pharmDx assay.

¢Inthe ITT population, 1 patient had no prior therapy in the continuous arm, and prior therapy was not reported for 1 patient in the 1-year fixed-
duration arm; in the PFS population, prior therapy was not reported for 1 patient in the 1-year fixed-duration arm.

fIn the PFS population, 1 patient in the continuous treatment arm had PD; nonresponders are patients with SD/PD in the ITT population and SD
in the PFS population.

Journal of Clinical Oncology 3867
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Supplement). Few new-onset treatment-related events
occurred in either arm, and no new safety signals were iden-
tified after random assignment. One treatment-related death
was reported, as a result of myelodysplastic syndrome, in the
continuous treatment arm.

DISCUSSION

To our knowledge, CheckMate 153 is the first randomized
study in NSCLC to evaluate fixed-duration versus contin-
uous treatment with a therapy that targets the PD-1
pathway. Findings indicated that continuing nivolumab
provided a clinically meaningful benefit versus stopping
treatment at 1 year in patients with previously treated
NSCLC; after random assignment, median PFS and OS
were longer with continuous treatment. Interestingly, the
trend in OS benefit with continuous versus 1-year fixed-
duration treatment was similar in the ITT and PFS pop-
ulations. Furthermore, in the PFS population, patients with

CR/PR at random assignment seemed to derive greater
benefit with continuous versus 1-year fixed-duration treat-
ment. In contrast, patients with SD at random assignment
seemed to derive similar benefit in both arms. Patients
who were treated beyond progression seemed to derive
longer-term OS benefit with continuous versus 1-year fixed-
duration treatment; however, results should be interpreted
with caution because of the small number of patients. In
patients who were randomly assigned to the 1-year fixed-
duration arm and subsequently progressed, retreatment with
nivolumab did not seem to provide the same level of clinical
benefit as that observed before random assignment. Con-
tinuous nivolumab showed no new or emerging safety sig-
nals. Grade 3-4 TRAE rates after random assignment were
low in both treatment arms.

When CheckMate 153 was initiated, the magnitude of
survival benefit with immunotherapy versus chemotherapy

A Median PFS, months (95% ClI)
24.7 (14.8 to 34.7) -e~ Continuous
9.4 (5.6 to 13.0) -e- 1-y fixed duration*

HR, 0.56 (95% Cl, 0.37 to 0.84)
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C Median PFS, months (95% Cl)
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B Median PFS, months (95% Cl)
31.0 (20.1 to NR)
10.6 (4.6 to 17.0)

HR, 0.46 (95% Cl, 0.27 to 0.77)
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Continuous
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FIG 2. Progression-free survival (PFS) from random assignment (A) in the PFS population, (B) in patients with complete response/partial
response, and (C) in patients with stable disease. Random assignment took place after 1 year of treatment with nivolumab; the post-random
assignment PFS population comprised patients who did not have progressive disease (PD) and had not initiated other systemic anticancer
therapy before random assignment. Minimum follow-up after random assignment in the intent-to-treat population was 13.5 months overall;
median follow-up times after random assignment in the PFS population were 40.5 months and 35.2 months for the continuous arm and 1-year
fixed-duration treatment arm, respectively. HR, hazard ratio. (*) Optional retreatment allowed at PD.
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1-Year Fixed Duration?

No. Continuous
No. of No. of
events events
(no. of mPFS (no. of
patients)  (months) 95% Cl patients)
Overall 174 42 (89) 247 14.8to34.7 53 (85)
Sex
Male 92 20 (47) 28.1 16.4 to NA 29 (45)
Female 82 22 (42) 24.7 10.2 to 34.7 24 (40)
Age, years
<70 105 24 (56) 28.1 13.6t034.7 32 (49)
> 70 69 18 (33) 22.0 8.0 to NA 21 (36)
Smoking status
Former/current 165 38 (83) 28.1 14.8to NA 50 (82)
Former 132 31 (65) 26.0 14.8t034.7 41 (67)
Current 33 7 (18) NR 7.0 to NA 9 (15)
Never or unknown 9 4(6) 1.8 0.8 to NA 3(3)
PD-L1 status, %
<1 32 11 (20) 14.8 5.8t0 29.0 9 (12)
21 68 13 (30) 28.1 16.4 to NA 23 (38)
> 24 7(12) 31.0 10.2 to NA 8(12)
Not quantifiable/reported 74 18 (39) 24.7 11.6 to NA 21(35)
Histology
Squamous 63 13 (28) 24.7 10.6 to NA 24 (35)
Non-squamous 111 29 (61) 26.0 11.8t034.7 29 (50)
Performance status
0-1 166 40 (83) 22.0 13.6t031.0 51(83)
0 65 18 (32) 22.0 11.6t029.0 20 (33)
1 101 22 (51) 26.0 10.6 to NA 31 (50)
2 8 2 (6) 34.7 2.7to0 34.7 2(2)
Prior therapies
1 73 16 (38) 24.7 11.8 to NA 20 (35)
2 49 10 (25) NR 9.9 to NA 15 (24)
2 3 or unknown 52 16 (26) 21.8 10.2 to 31.0 18 (26)
Response at random assignment
CR/PR 120 26 (62) 31.0 20.1to NA 34 (58)
SsD 54 16 (27) 11.8 7.0t021.8 19 (27)

mPFS
(months)

Hazard ratio
(95% CI)

0.56 (0.37 to 0.84)

95% ClI
9.4 5.6 to 13.0

8.3 4.5 to 24.1
10.9 4.5t020.7

0.52 (0.29 to 0.92)
0.57 (0.31 to 1.02)

109 4.8t017.0
9.2 4510 25.3

0.49 (0.29 to 0.83)
0.67 (0.35 to 1.25)

10.6 5.6to016.7
10.6 4.8t017.0
9.4 2.1t029.7

0.54 (0.36 t0 0.83)
0.57 (0.36 t0 0.92)
0.46 (0.17 to 1.23)

4.6 1.2t0 6.7 NA

4.7 0.4to NA 0.53(0.21 to 1.30)
8.3 4.8t017.0 0.45 (0.23 to 0.90)
7.8 0.6 to 20.7 0.28 (0.09 to 0.90)
128 29t0253 0.60 (0.32 to 1.13)
8.2 3.8t010.9 0.42 (0.21 to 0.84)
121 6.7t022.7 0.67 (0.40 to 1.12)
9.4 5.6 to 16.7 0.59 (0.39 to 0.89)
9.2 4.5t025.3 0.62 (0.33 to 1.19)
106 4.6t017.0 0.58 (0.34 to 1.00)
7.7 4.5t010.9 NA

102  2.9to22.7
10.6 2.5t016.7
8.2 4.8t0 26.4

0.61(0.31to 1.17)
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10.6 4.6t017.0
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2
Continuous < 1-y fixed duration

LR g

FIG 3. Multivariable analysis of progression-free survival (PFS) since random assignment by subgroup in the PFS population. Random assignment took
place was after 1 year of treatment with nivolumab; the post-random assignment PFS population comprised patients who did not have progressive disease
and had not initiated other systemic anticancer therapy before random assignment. Minimum follow-up after random assignment in the intent-to-treat
population was 13.5 months overall; median follow-up times after random assignment in the PFS population were 40.5 months and 35.2 months for the
continuous and 1-year fixed-duration treatment arms, respectively. A multivariable Cox proportional hazards regression analysis for PFS was also per-
formed, whereby the effect of treatment arm was adjusted for key baseline characteristics as well as response/progression status at random assignment; the
adjusted hazard ratio was 0.55 (95% ClI, 0.36 to 0.85). (a) Optional retreatment was allowed at PD. CR, complete response; NA, not available; NR, not
reached; PD-L1, programmed death ligand 1; PR, partial response; SD, stable disease. (*) Hazard ratio not calculated because of the small sample size.

was unknown, and survival beyond 1 year was not ex-
pected. However, subsequent studies, including those with
nivolumab, showed a survival benefit beyond 1 year across
a large proportion of previously treated patients with
NSCLC.>*131% Nonetheless, the appropriate treatment
duration in NSCLC was unknown and was determined
arbitrarily for clinical trials because of a lack of clinical
evidence and because the available data were from non-
randomized studies; at that time, nivolumab was admin-
istered until PD or unacceptable toxicity, whereas treatment
duration for other agents varied.>*1314 Recently, a number
of immunotherapy studies in NSCLC have shown that
a fixed duration of therapy may provide durable clinical
benefit.81° Nevertheless, there has been some concern
about stopping immunotherapy in patients with response or
SD because of limited data on response after retreatment
across tumor types.!® For example, in advanced mela-
noma, patients with a PR or SD when anti-PD-1 therapy
was discontinued (1-year median treatment duration) were
shown to be at a higher risk of progression than were those
patients with CR.'® It is plausible that early relapse observed

Journal of Clinical Oncology

with discontinuation of immunotherapy, regardless of tu-
mor type, may be caused by loss of PD-1/PD-L1 in-
hibition,!” potentially because of rapid antibody clearance
resulting in a short on-target treatment lifespan in the local
tumor environment.'® Resistance mechanisms may also
develop when chronic PD-1/PD-L1 blockade is removed.*®

Inconsistent findings have also been reported from fixed-
duration immunotherapy studies in NSCLC that retro-
spectively evaluated retreatment after PD. Some studies
have shown that 70% to 79% of patients with tumors
positive for PD-L1, who were treated for a 2-year fixed
duration without progression, experienced clinical benefit
from retreatment after relapse after first-line?® and second-
line treatment.'® However, a study assessing 1-year fixed-
duration treatment found that only 52% of previously
treated patients who relapsed responded to retreatment.?!
In the current randomized study, although responses to
retreatment were not assessed, 36% of patients retreated at
relapse after 1-year fixed-duration treatment were still alive
after a minimum follow-up of 13.5 months. Comparisons
among studies should be interpreted with caution because
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FIG 4. Overall survival (OS) from random assignment in (A) the intent-to-treat (ITT) population, (B) the progression-free survival (PFS) population,
(C) patients with complete response/partial response (CR/PR; PFS population), (D) patients with stable disease (SD) at random assignment (PFS
population), and (E) patients with progressive disease (PD) before random assignment (ITT population). Random assignment took place after
1 year (y) of treatment with nivolumab. The ITT population comprised all patients who continued to receive treatment at 1 year and were randomly
assigned, regardless of response status. The post-random assignment PFS population comprised patients who did not have PD and had not
initiated other systemic anticancer therapy before random assignment. Minimum follow-up after random assignment in the ITT population was
13.5 months overall; median follow-up times after random assignment in the ITT population were 39.8 months and 34.4 months for the continuous
and 1-year fixed-duration treatment arms, respectively; median follow-up times after random assignment in the PFS population were 40.5 months
and 35.2 months for the continuous and 1-year fixed-duration treatment arms, respectively. HR, hazard ratio; NR, not reached. (*) Optional
retreatment allowed at PD.
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of the different study designs, treatment durations, patient
populations, and limited patient numbers. Additional in-
vestigation is needed to fully assess the benefit of
retreatment after a fixed duration of therapy.

Although we show that continuous nivolumab treatment
beyond 1 year provided survival benefit, it would be in-
teresting to assess the value of a longer fixed-duration
treatment period, beyond 1 year, in patients who remain
progression free. With 13.5 months’ minimum follow-up,
a proportion of patients in the continuous arm continued to
receive nivolumab treatment and were progression free, with
1 patient receiving nivolumab for approximately 23 months
after random assignment (approximately 3 years overall).

Although the primary objective of CheckMate 153 was to assess
safety in a largely real-world population, the corresponding
efficacy data reported at that time showed that nivolumab
provided clinical benefit in this setting.'! Given the change in
the NSCLC treatment landscape over the course of the study,
this large nivolumab-treated population consequently pre-
sented the unique opportunity to assess treatment duration in
a randomized setting. It was recognized that even in a study of
this size, only a small number of patients would still be receiving
treatment at 1 year. Therefore, to observe a marked difference
in efficacy between continuous and fixed-duration treatment,
the difference would have to be substantial.

The post-random assignment analysis in CheckMate 153
had several limitations. Patients were not rebaselined at
random assignment, the time point at which post-random
assignment survival outcome assessment began, or at PD
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in the fixed-treatment cohort, limiting assessment of re-
sponse after retreatment. Furthermore, patients were not
stratified by response status at random assignment. Per
protocol, although random assignment was permitted for
patients who had progressed before random assignment,
these patients were not included in the PFS analysis. In
addition, the protocol did not require assessments to be
conducted by blinded independent central review, which
may have biased the estimate of the treatment effect.
Finally, because the study was not powered for efficacy
analyses, these were exploratory end points. Despite these
limitations, this study provides key information on treatment
duration for patients with NSCLC. Moreover, it is unlikely
that this study, which had to enroll and treat 1,428 patients
to randomly assign 252 patients who continued to receive
nivolumab treatment at 1 year, can or will be replicated in
the future; CheckMate 153 may represent the definitive
study on fixed versus continuous nivolumab treatment.

In conclusion, this exploratory randomized analysis of the
CheckMate 153 study supports, overall, the continuous use
of nivolumab beyond 1 year in previously treated patients
with advanced NSCLC, even in those who achieve a re-
sponse. A survival benefit was observed when compared
with a 1-year fixed-duration treatment, and a tolerable safety
profile was maintained with the longer treatment duration.
Although additional analyses are warranted, this study pro-
vides valuable insight into treatment duration for patients with
NSCLC, and may inform treatment decisions for clinicians.
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