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Clinical trials frequently include multiple end points that mature at different times. The initial report, typically
based on the primary end point, may be published when key planned co-primary or secondary analyses are not
yet available. Clinical Trial Updates provide an opportunity to disseminate additional results from studies,
published in JCO or elsewhere, for which the primary end point has already been reported.

We report 5-year results from the phase Il KEYNOTE-042 study (ClinicalTrials.gov identifier: NCT02220894). Eligible
patients with locally advanced/metastatic non—-small-cell lung cancer (NSCLC) without EGFR/ALK alterations and with
programmed death ligand-1 (PD-L1) tumor proportion score (TPS) = 1% received pembrolizumab 200 mg once
every 3 weeks for 35 cycles or chemotherapy (carboplatin + paclitaxel or pemetrexed) for 4-6 cycles with optional
maintenance pemetrexed. Primary end points were overall survival (OS) in PD-L1 TPS = 50%, = 20%, and = 1%
groups. Patients who completed 35 cycles of pembrolizumab with = stable disease could begin second-
course pembrolizumab upon progression. One thousand two hundred seventy-four patients were randomly
assigned (pembrolizumab, n = 637; chemotherapy, n = 637). Median follow-up time was 61.1 (range,
50.0-76.3) months. OS outcomes favored pembrolizumab (v chemotherapy) regardless of PD-L1 TPS
(hazard ratio [95% CI] for TPS = 50%, 0.68 [0.57 to 0.81]; TPS = 20%, 0.75 [0.64 to 0.87]; TPS = 1%,
0.79 [0.70 to 0.89]), with estimated 5-year OS rates with pembrolizumab of 21.9%, 19.4%, and 16.6%,
respectively. No new toxicities were identified. Objective response rate was 84.3% among 102 patients who
completed 35 cycles of pembrolizumab and 15.2% among 33 patients who received second-course
pembrolizumab. First-line pembrolizumab monotherapy continued to show durable clinical benefit versus
chemotherapy after 5 years of follow-up in PD-L1—positive, locally advanced/metastatic NSCLC without
EGFR/ALK alterations and remains a standard of care.
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INTRODUCTION

KEYNOTE-042 is a randomized phase Il study that
showed significantly longer overall survival (OS) with
pembrolizumab monotherapy versus platinum-based
chemotherapy in patients with previously untreated
locally advanced or metastatic non—-small-cell lung
cancer (NSCLC) with programmed death ligand-1
(PD-L1) tumor proportion score (TPS) = 50%,
= 20%, and = 1%.!

We present the outcomes from the KEYNOTE-042
study after approximately 5 years of follow-up and ad
hoc analyses in patients who completed 35 cycles of
pembrolizumab and in those who began a second
course of pembrolizumab monotherapy.
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METHODS
Study Design

The KEYNOTE-042 (ClinicalTrials.gov identifier:
NCT02220894) study design has been described
previously.! The study Protocol (MK-3475-042, online
only) was approved by institutional review boards or
independent ethics committees at participating
institutions.

Patients were randomly assigned 1:1 to pembrolizumab
200 mg once every 3 weeks intravenously or carbo-
platin area under the curve of 5 or 6 mg/mL/min plus
investigator's choice of paclitaxel 200 mg/m? once every
3 weeks for six cycles or pemetrexed 500 mg/m?, fol-
lowed by optional pemetrexed 500 mg/m? once every
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5-Year Survival Outcomes for Pembrolizumab in KEYNOTE-042

TABLE 1. Patient Demographics and Baseline Characteristics
ITT Population

Completed
Pembrolizumab Chemotherapy 35 Cycles of
TPS 2 1% TPS 2 1% Pembrolizumab
Characteristic (n = 637) (n = 637) (n = 102)
Age, years, median 63.0 (25-89)  63.0 (31-90) 62.0 (33-81)
(range)
Men 450 (70.6) 452 (71.0) 73 (71.6)
Region of enrollment
East Asia 185 (29.0) 185 (29.0) 26 (25.5)
European Union 149 (23.4) 137 (21.5) 26 (25.5)
Latin America 136 (21.4) 133 (20.9) 26 (25.5)
Other 167 (26.2) 182 (28.6) 24 (23.5)
ECOG performance status
0 197 (30.9) 192 (30.1) 52 (51.0)
1 439 (68.9) 445 (69.9) 50 (49.0)
2 1(0.2) 0 0
Smoking status
Current 125 (19.6) 146 (22.9) 22 (21.6)
Former 370 (58.1) 351 (85.1) 61 (59.8)
Never 142 (22.3) 140 (22.0) 19 (18.6)
Tumor histology
Squamous 242 (38.0) 249 (39.1) 26 (25.5)
Nonsguamous 395 (62.0) 388 (60.9) 76 (74.5)
Disease status
Metastatic 568 (89.2) 556 (87.3) 87 (85.3)
Locally advanced 69 (10.8) 81 (12.7) 15 (14.7)
Brain metastasis 35 (5.5) 35 (5.5) 14 (13.7)
PD-L1 tumor
proportion score
= 50% 299 (46.9) 300 (47.1) 66 (64.7)
20%-49% 114 (17.9) 105 (16.5) 14 (13.7)
1%-19% 224 (35.2) 232 (36.4) 22 (21.6)
Prior treatment
Radiotherapy 74 (11.6) 82 (12.9) 17 (16.7)
Neoadjuvant therapy 3(0.5) 7 (1.1) 0
Adjuvant therapy 18 (2.8) 12 (1.9) 3(2.9)

NOTE. Values are presented as No. (%) unless otherwise noted.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; ITT, intent-to-treat;
PD-L1, programmed death ligand-1; TPS, tumor proportion score.

3 weeks for nonsquamous NSCLC. Treatment continued for
up to 35 cycles of pembrolizumab (approximately 2 years),
or until confirmed complete response (CR) per RECIST
v1.1, disease progression (PD), intolerable toxicity, inves-
tigator's decision, or patient withdrawal.

Patients randomly assigned to pembrolizumab were eligible
for second-course pembrolizumab (up to 17 cycles) upon
PD per investigator assessment if they had stopped initial
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treatment after confirmed CR or completed 35 cycles of
pembrolizumab while in SD or better, and had not received
any anticancer treatment since the last pembrolizumab
dose.

End Points

Primary end points were OS (time from random assignment
to death from any cause) in PD-L1 TPS = 50%, = 20%,
and = 1%. Secondary end points were progression-free
survival (PFS; time from random assignment to docu-
mented PD or death due to any cause) and objective re-
sponse rate (proportion of patients with radiologically
confirmed CR or partial response [PR]), both assessed per
RECIST vl1.1 by blinded independent central review
(BICR), and safety. Exploratory end points included PFS2
(time from random assignment to second/subsequent PD
on next-line treatment or death from any cause).

Assessments

PD-L1 expression was assessed centrally using PD-L1 IHC
22C3 pharmDx (Agilent Technologies, Carpinteria, CA). No
alpha was assigned to this analysis and no adjustments
made for multiplicity.

RESULTS

The intent-to-treat (ITT) population included 1,274 patients
with PD-L1 TPS = 1% (n = 637 per treatment group;
Table 1, Data Supplement, online only). Median (range)
time from random assignment to database cutoff (April 28,
2021) was 61.1 (50.0-76.3) months. Of patients assigned
to pembrolizumab, 46.2% had received subsequent anti-
cancer therapy (5.0% received anti-PD-[L]1 therapy),
compared with 49.3% (23.1% received anti-PD-[L]1) in
the chemotherapy group (Data Supplement).

Efficacy Outcomes in the ITT Population

Key primary and secondary outcomes including OS (Data
Supplement), PFS (Data Supplement), and tumor response
are summarized in Table 2. Kaplan-Meier estimates of 5-year
OS rates ranged from 16.6%-21.9% with pembrolizumab
compared with 8.5%-10.1% with chemotherapy. Similar OS
benefits of pembrolizumab versus chemotherapy were
observed in key patient subgroups also, as shown in the Data
Supplement.

At data cutoff, hazard ratio (HR, 95% CI; for pem-
brolizumab v chemotherapy) for PFS2 was 0.64 (0.54 to
0.76) in patients with PD-L1 TPS = 50%, 0.67 (0.58 to
0.78) in patients with TPS = 20%, and 0.74 (0.65 to 0.83)
in patients with TPS = 1% (Data Supplement).

In an exploratory analysis of patients with PD-L1 TPS
1%-49%, HR for OS for pembrolizumab versus chemo-
therapy was 0.88 (95% Cl, 0.75 to 1.04). The estimated
5-year OS rates were 11.9% and 7.4% in the pem-
brolizumab and chemotherapy groups, respectively
(Data Supplement).
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TABLE 2. Key Efficacy Outcomes
ITT Population

PD-L1 TPS > 50% PD-L1 TPS > 20% PD-L1 TPS = 1%
Completed 35 Cycles of
Pembrolizumab Chemotherapy Pembrolizumab Chemotherapy Pembrolizumah Chemotherapy Pembrolizumab® (PD-L1
Outcome (n = 299) (n = 300) (n = 413) (n = 405) (n = 637) (n = 637) TPS = 1%) (n = 102)
0S
Months, median (95% Cl) 20.0 (15.9 to 24.2) 12.2 (10.4 to 14.6) 18.0 (15.5 to 21.5) 13.0 (11.6 to 15.3) 16.4 (14.0 to 19.6) 12.1 (11.3 to 13.3) NR
HR (95% CI) 0.68 (0.57 to 0.81) 0.75 (0.64 to 0.87) 0.79 (0.70 to 0.89) =

S-year rate,” % (95% CI)  219(17.310269)  98(6610137)  194(1561234) 101(72t0135)  166(1371019.6) 85(64t011.0)  61.8(50.1to 7158
PFs®

Months, median (95% ClI) 6.5 (56.91t0 8.6) 6.5(6.21t07.6) 6.2 (5410 7.8) 6.9 (6.3108.2) 5.6 (4.3106.2) 6.8 (6.41t07.9) 31.9¢ (25.6 to NR)
HR (95% CI) 0.86 (0.72 to 1.02) 0.94 (0.81 to 1.09) 1.03 (091 to 1.16) —
5-year rate,® % (95% Cl) 9.2 (5910 13.4) 2.1 (0.7 to 5.0) 78 (5.21t011.1) 1.6 (0.5t03.9) 6.9 (49109.4) 1.2(0.5t02.7) NR®
Tumor response
ORR,® % (95% CI) 39.1 (33.6 to 44.9) 32.3(27.11t037.9) 33.2 (28.6 to 37.9) 29.1 (24.8 t0 33.8) 27.3 (239 10 31.0) 26.7 (23.3 t0 30.3) 84.3 (75.8 t0 90.8)
Best overall
response, No. (%)
CR 3 (1.0) 1(0.3) 3(0.7) 1(0.2) 4 (0.6) 3 (0.5) 3(29)
PR 114 (38.1) 96 (32.0) 134 (32.4) 117 (28.9) 170 (26.7) 167 (26.2) 83 (81.4)
SD 89 (29.8) 132 (44.0) 145 (35.1) 195 (48.1) 246 (38.6) 332 (52.1) 15 (14.7)
PD 55 (18.4) 26 (8.7) 77 (18.6) 31 (7.7) 133 (20.9) 48 (7.5) 1(1.0)
NEf 5 (1.7) 3 (1.0) 7 (1.7) 5(1.2) 11 (1.7) 9 (1.4) 0
NAg 33 (11.0) 42 (14.0) 47 (11.4) 56 (13.8) 73 (11.5) 78 (12.2) 0
DOR, months, 28.1 (2.14+ to 70.0+) 10.8 (1.8+ to 63.5+) 27.7 (2.1+ to 70.04+) 10.8 (1.8+ to 63.5+) 26.5(2.1+ to 70.0+) 8.4 (1.8+ to 63.5+) 47.4 (4.4 to 70.0+)
median (range)
DOR = 60 months,® % 28.4 16.0 26.0 16.6 27.0 134 —
Time to response, months, 2.1 (1.3-18.5) 2.1 (1.3-32.4) 2.1 (1.3-18.5) 2.1 (1.3-32.4) 2.1 (1.3-26.7) 2.1 (1.3-32.4) 2.1 (1.4-26.7)

median (range)

NOTE. + indicates no PD by the time of last assessment.

Abbreviations: CR, complete response; DOR, duration of response; HR, hazard ratio; ITT, intent-to-treat; KM, Kaplan-Meier; NA, no assessment; NE, not evaluable; ORR, objective response rate; OS,
overall survival; PD, progressive disease; PD-L1, programmed death ligand-1; PFS, progression-free survival; PR, partial response; SD, stable disease; TPS, tumor proportion score.

2Median (range) time from random assignment to database cutoff among patients with PD-L1 TPS = 1% who completed 35 cycles of pembrolizumab was 61.7 (50.5-75.2) months.

®Rate estimates on the basis of the KM method.

°Per RECIST v1.1 by blinded independent central review.

9Includes patients who completed 35 cycles of pembrolizumab and did not have PD by blinded independent central review or were not censored at last disease assessment before completion of cycle 35.

°0S and PFS rate 4 years after completion of 35 cycles, ie, approximately 6 years after random assignment.

Postbaseline assessment(s) available but not evaluable or CR/PR/SD < 6 weeks from random assignment.

&No postbaseline assessment available for response evaluation.
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TABLE 3. Exposure-Adjusted AE Rates for Treatment-Related AEs That Occurred in = 10% of Patients in Either Treatment Group

AE Pembrolizumab Chemotherapy
Hypothyroidism 69 (10.8) 2 (0.3)
Fatigue 51 (8.0) 103 (16.7)
Decreased appetite 40 (6.3) 108 (17.6)
Anemia 35 (5.5) 234 (38.0)
Nausea 31 (4.9) 185 (30.1)
Vomiting 15 (2.4) 97 (15.8)
Constipation 8 (1.3) 69 (11.2)
Neutropenia 5(0.8) 89 (14.5)
Decreased WBCs 3 (0.5) 75 (12.2)
Alopecia 2(0.3) 136 (22.1)
Decreased neutrophil count 2 (0.3) 89 (14.5)
Decreased platelet count 2 (0.3) 66 (10.7)
Observation Period, months 0-12 12-24 24-48 48 0-12 12-24 24-48 > 48
Exposed at the start of interval, No. 636 204 113 0 615 72 26 3
Total exposure,® person-months 4,426.8 1,829.6 139.1 0 3,309.6 507.2 224.5 29.6
Total events (rate per 100 person-months)® 1,344 (30.4) 203 (11.1) 16 (11.5) 0 3,884 (117.4) 185(36.5) 24(10.7) 2 (6.8)
Hypothyroidism 72 (1.6) 17 (0.9) 2(1.4) 0 2 (0.1) 0 0 0
Fatigue 55 (1.2) 3 (0.2) 0 0 153 (4.6) 4 (0.8) 1 (0.5) 0
Decreased appetite 40 (0.9) 5 (0.3) 1(0.7) 0 178 (5.4) 1(0.2) 0 0
Anemia 36 (0.8) 6 (0.3) 0 0 294 (8.9) 15 (3.0) 2 (0.9) 0
Nausea 41 (0.9) 4 (0.2) 0 0 349 (10.6) 26 (5.1) 3(1.3) 0
Vomiting 14 (0.3) 1(0.1) 0 0 141 (4.3) 7 (1.4) 0 0
Constipation 21 (0.5) 2(0.1) 0 0 84 (2.5) 2(0.4) 1 (0.5) 0
Neutropenia 6 (0.1) 2 (0.1) 0 0 171 (5.2) 6 (1.2) 2 (0.9) 0
Decreased WBCs 1(0.0) 3(0.2) 0 0 212 (6.4) 11 (2.2) 1(0.5) 0
Alopecia 3(0.1) 0 0 0 137 (4.1) 0 0 0
Decreased neutrophil count 2 (0.1) 0 0 0 216 (6.5) 11 (2.2) 6 (2.7) 2 (6.8)
Decreased platelet count 1 (0.0) 1(0.1) 0 0 137 (4.1) 9 (1.8) 0 0

NOTE. Values are presented as No. (%) unless noted otherwise.
Abbreviation: AE, adverse event.

@Drug exposure is defined as the interval of min (last dose date + 30, Cutoff Date) — first dose date + 1.

®Data show AEs and include multiple occurrences of events.

Safety

In the as-treated population (PD-L1 TPS = 1%), incidence
of treatment-related adverse events (AEs) was 63.8% in the
pembrolizumab group and 90.2% in the chemotherapy
group (Data Supplement). There were no new fatal
treatment-related AEs in either treatment group; all were
previously reported.! Immune-mediated AEs and infusion
reactions occurred in 27.5% and 7.6% of patients in the
pembrolizumab and chemotherapy groups, respectively
(Data Supplement). Exposure-adjusted treatment-related
AE (Table 3) and immune-mediated AEs and infusion
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reaction rates (Data Supplement) generally decreased over
time in both treatment groups.

Outcomes in Patients Who Completed 35 Cycles
of Pembrolizumab

Among patients randomly assigned to the pembrolizumab
group, 102 (16.0%) with PD-L1 TPS = 1% completed 35
cycles of treatment (Table 1). Objective response rate was
84.3% (Table 2). At data cutoff, 34/102 patients (33.3%)
had died. Median OS from the time of completing 35 cycles
was not reached. The estimated 4-year OS rate after
completion of 35 cycles (ie, approximately 6 years after
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random assignment) was 61.8%. At data cutoff, 41 patients
(40.2%) were alive without PD and subsequent therapy.

Treatment-related AEs occurred in 81.4% of patients, with
grade 3-5 events in 11.8%. Immune-mediated AEs and in-
fusion reactions occurred in 40.2% of patients. Grade 3
events occurred in 5.9% (colitis, n = 3; severe skin reaction,
n = 2; hypophysitis, n = 1); none were of grade 4 or 5 severity.

Outcomes in Patients Who Received Second-
Course Pembrolizumab

Upon assessment of PD, 33 eligible patients received
second-course pembrolizumab (Data Supplement). Me-
dian time from random assignment to database cutoff was
63.7 (range, 52.0-75.2) months. Five patients (15.2%) had
PR and 20 (60.6%) had SD, for a disease control rate of
75.8% (Data Supplement). At data cutoff, two patients
(6.1%) were alive without PD and subsequent therapy.

DISCUSSION

With > b5 years of follow-up, first-line pembrolizumab
monotherapy was associated with substantially longer
OS, durable response, and prolonged PFS2 compared
with platinum-based chemotherapy in patients with PD-
L1—positive locally advanced/metastatic NSCLC with no
EGFR/ALK alterations. Longer-term follow-up continues
to show a manageable safety profile of pembrolizumab
with fewer treatment-related AEs than chemotherapy
and no new safety signals. More than half of the patients
who completed 35 cycles of pembrolizumab were alive
4 vyears after completing treatment (approximately
6 years after random assignment), and a high disease
control rate was observed in patients who received a
second course of pembrolizumab.

Consistent with previous analysis,* higher PD-L1 TPS
was associated with greater efficacy of pembrolizumab.
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Estimated 5-year OS rates in the pembrolizumab groups
were = two-fold higher than in the chemotherapy groups.
The long-term OS benefits observed here are similar to
those reported in KEYNOTE-0242 and KEYNOTE-001.20S
benefit of pembrolizumab versus chemotherapy was also
observed in a subgroup analysis of patients with PD-L1
TPS 1%-49%, albeit the upper limit of 95% CI for HR
included 1.00. Overall, our data support pembrolizumab
monotherapy as a treatment option for patients with lower
PD-L1 TPS. Other treatment options for these patients
include immunotherapies with/without chemotherapy,
including the combination of pembrolizumab plus
chemotherapy.*® Ultimately, the choice of treatment will
depend upon individual characteristics and patient and
physician preferences.

In KEYNOTE-042, patients randomly assigned to chemo-
therapy were not permitted to cross over to pembrolizumab
on study; however, approximately 50% of patients in the
chemotherapy group received subsequent antitumor therapy
off-study, including 23% who received anti—-PD-(L)1 therapy
(v 5% in the pembrolizumab group), which may have
influenced efficacy outcomes in the chemotherapy group.
However, the higher PFS2 HRs with pembrolizumab versus
chemotherapy across the PD-L1 TPS groups suggest that
there is no benefit to delaying treatment with first-line
pembrolizumab.

In conclusion, first-line pembrolizumab monotherapy con-
tinues to show long-term OS benefit and durable responses
versus chemotherapy, regardless of PD-L1 TPS in patients
with  PD-L1-positive locally advanced/metastatic NSCLC
without EGFR/ALK alterations. With 5-year OS rates of up to
22%, these data support the continued use of pembrolizumab
monotherapy as a standard-of-care treatment for previously
untreated PD-L1-positive advanced/metastatic NSCLC.
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