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IMPORTANCE Safe and effective therapies for untreated, advanced gastric/gastroesophageal

junction (G/GEJ) cancer remain an unmet need.

OBJECTIVE To evaluate the antitumor activity of pembrolizumab, pembrolizumab plus

chemotherapy, or chemotherapy alone in patients with untreated, advanced G/GEJ cancer

with programmed cell death ligand 1 (PD-L1) combined positive score (CPS) of 1 or greater.

DESIGN, SETTING, AND PARTICIPANTS The phase 3 KEYNOTE-062 randomized, controlled,

partially blinded interventional trial enrolled 763 patients with untreated, locally

advanced/unresectable or metastatic G/GEJ cancer with PD-L1 CPS of 1 or greater from

200 centers in 29 countries between September 18, 2015, andMay 26, 2017.

INTERVENTIONS Patients were randomized 1:1:1 to pembrolizumab 200mg, pembrolizumab

plus chemotherapy (cisplatin 80mg/m2/d on day 1 plus fluorouracil 800mg/m2/d on days

1 to 5 or capecitabine 1000mg/m2 twice daily), or chemotherapy plus placebo, every 3 weeks.

MAIN OUTCOMES ANDMEASURES Primary end points were overall survival (OS) and

progression-free survival (PFS) in patients with PD-L1 CPS of 1 or greater or 10 or greater.

RESULTS A total of 763 patients were randomized to pembrolizumab (n = 256),

pembrolizumab plus chemotherapy (n = 257), or chemotherapy (n = 250). Themedian

(range) age of all patients in the study cohort was 62 (20-87) years; 554 of 763 (72.6%) were

men. At final analysis, after a median (range) follow-up of 29.4 (22.0-41.3) months,

pembrolizumabwas noninferior to chemotherapy for OS in patients with CPS of 1 or greater

(median, 10.6 vs 11.1 months; hazard ratio [HR], 0.91; 99.2% CI, 0.69-1.18). Pembrolizumab

monotherapy was not superior to chemotherapy in patients with CPS of 1 or greater.

Pembrolizumab prolonged OS vs chemotherapy in patients with CPS of 10 or greater

(median, 17.4 vs 10.8months; HR, 0.69; 95% CI, 0.49-0.97), but this difference was not

statistically tested. Pembrolizumab plus chemotherapy was not superior to chemotherapy

for OS in patients with CPS of 1 or greater (12.5 vs 11.1 months; HR, 0.85; 95% CI, 0.70-1.03;

P = .05) or CPS of 10 or greater (12.3 vs 10.8months; HR, 0.85; 95% CI, 0.62-1.17; P = .16) or

for PFS in patients with CPS of 1 or greater (6.9 vs 6.4months; HR, 0.84; 95% CI, 0.70-1.02;

P = .04). Grade 3 to 5 treatment-related adverse event rates for pembrolizumab,

pembrolizumab plus chemotherapy, and chemotherapy were 17%, 73%, and 69%,

respectively.

CONCLUSIONS AND RELEVANCE This phase 3 randomized clinical trial found that among

patients with untreated, advanced G/GEJ cancer, pembrolizumabwas noninferior to

chemotherapy, with fewer adverse events observed. Pembrolizumab or pembrolizumab plus

chemotherapy was not superior to chemotherapy for the OS and PFS end points tested.
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G
astric andgastroesophageal junction (G/GEJ) cancer is

the third leadingcauseofcancerdeathworldwide,with

an estimated 1 million new cases and 783000 deaths

in 2018.1Doublet or triplet fluoropyrimidine-based and plati-

num-based chemotherapy combination regimens are recom-

mended as first-line therapy in ERBB2 (formerly HER2)-

negative, unresectable, locally advanced/metastatic G/GEJ

cancer.2-9These regimens are associatedwithmedian overall

survival (OS) of 1 year or less and significant toxic effects.5-8

Pembrolizumabhasbeenshowntoprovideantitumoractiv-

ity with a manageable safety profile in patients with G/GEJ

cancer.10,11 Incohort 1of thephase2KEYNOTE-059study,pem-

brolizumabprovidedanobjective response rate (ORR)of 15.5%

inpatientswith advancedG/GEJ cancerwithprogrammedcell

deathligand1(PD-L1)combinedpositivescore(CPS)of1orgreater

thatprogressedafter2ormoreprior linesofchemotherapy.10 In

cohorts 2 and 3 of KEYNOTE-059, ORRwas 25.8% and 60.0%

with pembrolizumab alone or with chemotherapy in patients

withuntreated,advancedG/GEJcancer.Inthephase3KEYNOTE-

061studyofpembrolizumabvspaclitaxel inadvancedG/GEJcan-

certhatprogressedfollowingfirst-linetreatment,medianOSwith

pembrolizumab vs paclitaxelwas 9.1 vs 8.3months in patients

with tumors with PD-L1 CPS of 1 or greater (hazard ratio [HR],

0.82; 95%CI, 0.66-1.03).11 The treatment effect was enhanced

in patients with tumors with PD-L1 CPS of 10 or greater, with

medianOSof 10.4vs8.0months (HR,0.64;95%CI,0.41-1.02).

Of note, pembrolizumabwas associated with fewer grade 3 or

greater toxic effects than paclitaxel (14%vs 35%).

In thephase3KEYNOTE-062study,weevaluatedwhether

first-line pembrolizumab or pembrolizumab plus chemo-

therapy vs chemotherapy improved antitumor activity in

patients with advanced G/GEJ cancer with PD-L1 CPS of 1 or

greater and CPS of 10 or greater. We also assessed the nonin-

feriority of pembrolizumab vs chemotherapy based on the

more favorable toxicity profile.

Methods

Patients

Eligiblepatientswere 18years or olderwithhistologically con-

firmed G/GEJ adenocarcinoma. Selection criteria included

locally advanced/unresectable ormetastatic disease, noprior

neoadjuvantor adjuvant therapy6ormoremonthsbefore ran-

domization, measurable disease per Response Evaluation

Criteria in Solid Tumors, version 1.1 (RECIST 1.1) criteria by in-

vestigator assessment, and Eastern Cooperative Oncology

Group performance status (ECOG PS)12 of 0 or 1. Patients pro-

vided either a newly obtained or archival tumor sample for

PD-L1 analysis. Patients had to have tumors that were ERBB2

negative with a PD-L1 CPS of 1 or greater for randomization.

Full eligibility criteria are in theprotocol (Supplement 1). This

study followed theConsolidatedStandardsofReportingTrials

(CONSORT) reporting guideline.

Trial Design and Treatment

KEYNOTE-062 is a randomized, controlled, partially blinded

phase 3 study. Patients were randomly allocated (1:1:1) via

a central interactive voice response and integrated web

response system (Almac Clinical Technologies) to pembroli-

zumab (200 mg every 3 weeks), pembrolizumab plus che-

motherapy (cisplatin 80 mg/m2/d on day 1 plus fluorouracil

800 mg/m2/d on days 1-5 or capecitabine 1000 mg/m2 twice

daily on days 1-14 every 3 weeks), or placebo plus chemo-

therapy. Randomization was stratified by Europe/North

America/Australia vs Asia (South Korea/Hong Kong/Taiwan/

Japan) vs rest of world (Mexico, Central and South America),

disease status (locally advanced vs metastatic), and fluoro-

uracil vs capecitabine. Treatment was allocated in blocks of

6 per stratum. The sponsor generated the allocation sched-

ule using a computerized random list generator. Patients and

site and sponsor personnel were blinded to pembrolizumab

or placebo in the combination and chemotherapy groups.

Investigators and patients were unblinded to pembroli-

zumab monotherapy. Treatment continued until docu-

mented progression, unacceptable toxic effects, physician/

patient withdrawal, or 35 administrations (2 years) of

pembrolizumab.

Assessments

Tumor responsewas assessedperRECIST 1.1 by blinded inde-

pendent central review (BICR) every 6 weeks. Disease pro-

gressionwasverifiedbycentral review.Survival follow-upwas

assessed every 12 weeks. Adverse events were assessed

throughout the study and at 30 days (90 days for serious ad-

verse events and events of interest to pembrolizumab) after

treatment discontinuation and graded per National Cancer

Institute Common Terminology Criteria for Adverse Events,

version 4.0.

Trial Oversight

The study was designed by academic investigators and em-

ployees of the sponsor (Merck Sharp&DohmeCorp, a subsid-

iary ofMerck&Co, Inc). An external datamonitoring commit-

tee reviewed interimstudy results to ensurepatient safety and

to recommendwhether the study should continue per proto-

col. The protocol and all amendments were approved by the

Key Points

Question What is the antitumor activity of pembrolizumab or

pembrolizumab plus chemotherapy vs chemotherapy in patients

with advanced gastric/gastroesophageal junction (G/GEJ) cancer

and programmed cell death ligand 1 (PD-L1) combined positive

score (CPS) of 1 or greater in the first-line setting?

Findings Among 763 patients with untreated, locally

advanced/unresectable or metastatic G/GEJ cancer enrolled in the

phase 3 KEYNOTE-062 randomized clinical trial, pembrolizumab

was noninferior to chemotherapy for overall survival in patients

with advanced G/GEJ cancer with PD-L1 CPS of 1 or greater, with

patients receiving pembrolizumab experiencing fewer

treatment-related adverse events.

Meaning Pembrolizumab had a favorable benefit-to-risk profile

in patients with advanced G/GEJ cancer with PD-L1 CPS of 1 or

greater, including in the first-line setting.
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appropriate ethics body at each participating institution. All

patients provided voluntarywritten informed consent before

enrollment. All authors attest that the study was conducted

in accordance with the protocol and all its amendments and

Good Clinical Practice standards. All authors had full access

to the study data and vouch for the accuracy and complete-

nessof thedata,were involved inwritingor critical reviewand

editing of themanuscript, and approved submission for pub-

lication with assistance of a medical writer employed by

the sponsor.

End Points

Primary end points were OS in patients with PD-L1 CPS of

1 or greater (intention-to-treat population) and PD-L1 CPS

of 10 or greater, and progression-free survival (PFS) per

RECIST 1.1 byBICR inPD-L1CPSof 1 or greater. Secondary end

points included ORR, duration of response (DOR) per RECIST

1.1 by BICR in PD-L1 CPS of 1 or greater, safety and tolerability,

and health-related quality of life.

Statistical Analyses

Efficacy was assessed in all randomized patients. Safety was

assessed in randomizedpatientswith 1 ormoredoses of study

treatment. The OS, PFS, and DOR were estimated using the

Kaplan-Meier method and rules for censoring. Between-

group differences in OS and PFS were assessed using a strati-

fied log-rank test.AstratifiedMiettinenandNurminenmethod

was used for ORR between-group comparison. A stratified

Cox proportional hazardsmodelwith the Efronmethod of tie

handling was used to estimate HRs and associated 95% CIs.

Randomization stratification factorswere applied to all strati-

fied analyses.

The final protocol mandated 6 primary and 1 secondary

hypotheses. The first 4 were tested in parallel, with remain-

ing hypotheses tested only if preceding hypotheses with

allocated α were positive (eFigure 1 in Supplement 2). The

protocol prespecified 2 interim analyses (IAs) and a final

analysis. The study was considered to have met its primary

objective if 1 or more hypotheses were significant at interim

or final analysis. The IA1 was planned for 10 or more months

after all patients were enrolled and 317 or more OS events in

the pembrolizumab plus chemotherapy and chemotherapy

groups (PD-L1 CPS of 1 or greater) and IA2 for 6 months after

IA1 and 369 or more OS events (data cutoff date of Septem-

ber 26, 2018). The data monitoring committee recom-

mended continuing to final analysis after reviewing IA2. The

protocol-specified final analysis was planned for 22 months

after randomization of the last patient and 415 OS events in

the pembrolizumab plus chemotherapy and chemotherapy

groups (PD-L1 CPS of 1 or greater). The study was controlled

at a 1-sided α of 2.5% using the Mauer and Bretz graphical

approach (eFigure 1 in Supplement 2). The Hwang-Shih-

DeCani α spending function with γ parameter was used to

construct group sequential boundaries to control the type-1

error rate. The planned enrollment was 750 patients. Statis-

tical analyses were done using SAS, version 9.4 (SAS Insti-

tute). The full statistical analysis plan is available in the pro-

tocol (Supplement 1).

Results

Patients

Between September 18, 2015, andMay 26, 2017, a total of 763

patients from 200 sites in 29 countries were randomized to

pembrolizumab (n = 256), pembrolizumab plus chemo-

therapy (n = 257), or chemotherapy (n = 250) (Figure 1). Per the

protocol, investigator decision regarding the typeof compara-

tor (fluorouracil or capecitabine) was determined before ran-

domization; patients continuedon the fluoropyrimidine cho-

senbefore randomization throughout the study.Capecitabine

was chosen by 159 patients (61.9%) who received pembroli-

zumabplus chemotherapyand 155 (62.0%)who received che-

motherapy. Baseline characteristics were well balanced be-

tween groups (Table 1). Themedian (range) age of all patients

in the study cohort was 62 (20-87) years. Most patients were

male (554 of 763; 72.6%), 527 (69.1%) had adenocarcinoma of

the stomach, 281 (36.8%) had tumors with PD-L1 CPS of 10 or

greater, and 50 (6.6%) had microsatellite instability–high

(MSI-H) tumors. At thedata cutoff date ofMarch 26, 2019, the

median (range) study follow-upwas 29.4 (22.0-41.3)months.

Sixteen of 253 patients (6.3%) and 16 of 251 (6.4%) who re-

ceived pembrolizumab and pembrolizumab plus chemo-

therapycompleted35administrations comparedwith4of244

(1.6%) who received chemotherapy; 4 of 253 (1.6%), 9 of 251

(3.6%), and 3 of 244 (1.2%) patients who received pembroli-

zumab, pembrolizumab plus chemotherapy, and chemo-

therapy, respectively, remained on therapy.

In total 254, 250, and 244 patients were treated with

pembrolizumab,pembrolizumabpluschemotherapy, andche-

motherapy for a median (range) duration of 2.1 (0.0-26.7)

months, 5.9 (0.0-28.1)months, and4.7 (0.0-28.5)months.Ap-

proximately 134 of 254 patients (52.8%), 118 of 250 patients

(47.2%), and 132 of 244 patients (54.1%), respectively, re-

ceived subsequent anticancer therapy. This included 12of 254

patients (4.7%), 11 of 250 patients (4.4%), and 33 of 244 pa-

tients (13.5%) who received subsequent immunotherapy

(eTable 2 in Supplement 2).

Efficacy

At final analysis (PD-L1 CPS of 1 or greater), median OS with

pembrolizumab (10.6 months; 95% CI, 7.7-13.8) vs chemo-

therapy (11.1months;95%CI,9.2-12.8)met thecriteria fornon-

inferiority (HR, 0.91; 99.2%CI, 0.69-1.18; noninferioritymar-

gin, 1.2) (Figure2A).The12-monthand24-monthOSrateswere

46.9% (95% CI, 40.7%-52.8%) and 26.5% (95% CI, 21.2%-

32.1%) with pembrolizumab vs 45.6% (95% CI, 39.3%-51.6%)

and 19.2% (95% CI, 14.6%-24.3%) with chemotherapy. Pem-

brolizumab was not superior to chemotherapy in patients

with PD-L1 CPS of 1 or greater (HR, 0.91; 95%CI, 0.74-1.10). In

the PD-L1 CPS of 10 or greater population, median OS with

pembrolizumabwas17.4 (95%CI,9.1-23.1)vs 10.8months (95%

CI, 8.5-13.8) with chemotherapy (HR, 0.69; 95% CI, 0.49-

0.97) (Figure 2B). This difference was not tested per the sta-

tistical analysis plan because superiority was not demon-

strated (eFigure 1 in Supplement 2). The 12-month and 24-

monthOS rateswere 56.5% (95%CI, 45.8%-65.9%) and39.0%

Pembrolizumab or Pembrolizumab Plus Chemotherapy vs Chemotherapy Alone for Gastric Cancer Original Investigation Research

jamaoncology.com (Reprinted) JAMAOncology October 2020 Volume 6, Number 10 1573

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/05/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2020.3370?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2020.3370
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2020.3370?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2020.3370
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2020.3370?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2020.3370
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2020.3370?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2020.3370
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2020.3370?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2020.3370
http://www.jamaoncology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2020.3370


(95%CI, 29.1%-48.8%)withpembrolizumabvs46.7%(95%CI,

36.1%-56.5%) and 22.2% (95% CI, 14.3%-31.2%) with chemo-

therapy.Overall survivalwas consistent acrossmostprespeci-

fied subgroups (eFigure 2A and 2B in Supplement 2).

In an exploratory analysis of patients withMSI-H tumors

with PD-L1 CPS of 1 or greater, median OS with pembroli-

zumab was not reached (95% CI, 10.7-not reached) vs 8.5

months (95%CI, 5.3-20.8)with chemotherapy (HR,0.29; 95%

CI,0.11-0.81) (Figure 3A).MedianOSwasprolongedwithpem-

brolizumab (median, not reached; 95% CI, 10.7-not reached)

vs chemotherapy (median, 13.6 months; 95% CI, 3.8-25.8) in

patients with MSI-H tumors in the PD-L1 CPS of 10 or greater

Figure 1. Study Profile

1024 Ineligible

233 Discontinued

135 Disease progression

26 Adverse events

56 Clinical progression

10 Patient withdrawal

4 Protocol violation/
other

2 Complete response

0 Physician decision

237 Discontinued

130 Disease progression

31 Adverse events

50 Clinical progression

21 Patient withdrawal

4 Protocol violation/
other

0 Complete response

1 Physician decision

226 Discontinued

113 Disease progression

38 Adverse events

42 Clinical progression

24 Patient withdrawal

7 Protocol violation/
other

1 Complete response

1 Physician decision

256 Randomized to pembrolizumab 250 Randomized to chemotherapy257 Randomized to pembrolizumab
and chemotherapy

256 Included in the intention-
to-treat and 254a in the
as-treated populations

250 Included in the intention-
to-treat and 244 in the
as-treated populations

257 Included in the intention-
to-treat and 250a in the
as-treated populations

253a Received pembrolizumab 244 Received chemotherapy251a Received pembrolizumab
and chemotherapy

16 Completed treatment 4 Completed treatment16 Completed treatment

4 Ongoing 3 Ongoing9 Ongoing

763 Patients randomized

1787 Patients screened

aOne patient who received pembrolizumab plus chemotherapy was counted in the pembrolizumab arm.

Table 1. Baseline Characteristics in the PD-L1 CPS of 1 or Greater Population

Characteristic

No. (%)

Pembrolizumab
(n = 256)

Pembrolizumab + chemotherapya

(n = 257)
Chemotherapya

(n = 250)

Age, median (range), y 61.0 (20-83) 62.0 (22-83) 62.5 (23-87)

Male 180 (70.3) 195 (75.9) 179 (71.6)

ECOG PS 1b 125 (48.8) 138 (53.7) 135 (54.0)

Metastatic disease 245 (95.7) 243 (94.6) 235 (94.0)

CPS ≥10c 92 (35.9) 99 (38.5) 90 (36.0)

MSI-H 14 (5.5) 17 (6.6) 19 (7.6)

Europe/North America/
Australia

148 (57.8) 148 (57.6) 147 (58.8)

Asia 62 (24.2) 64 (24.9) 61 (24.4)

Rest of world 46 (18.0) 45 (17.5) 42 (16.8)

Adenocarcinoma of
the stomach

176 (68.8) 170 (66.1) 181 (72.4)

Adenocarcinoma of the GEJ 79 (30.9) 85 (33.1) 67 (26.8)

Fluorouracil 0 98 (38.1) 95 (38.0)

Capecitabine 0 159 (61.9) 155 (62.0)

Abbreviations: CPS, combined
positive score; ECOG PS, Eastern
Cooperative Oncology Group
performance status;
GEJ, gastroesophageal junction;
MSI-H, microsatellite instability high;
PD-L1, programmed cell death
ligand 1.
a Patients in the chemotherapy group
received cisplatin plus fluorouracil
or capecitabine. Percentages may
not total 100 because of rounding.
There were no significant
differences between treatment
groups at baseline.

bECOG PS scores range from0-5,
with 0 indicating no symptoms and
higher scores indicating greater
disability.

c The PD-L1 CPS was defined as the
number of PD-L1–positive cells
(tumor cells, macrophages, and
lymphocytes) divided by the total
number of tumor cells.
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population (HR,0.21;95%CI,0.06-0.83) (eFigure3A inSupple-

ment 2). This effect was maintained for pembrolizumab

(median, 16.0 months; 95% CI, 7.7-20.6) vs chemotherapy

(median, 10.8months; 95%CI, 8.2-13.8) following a post-hoc

exploratory analysis in the PD-L1 CPS of 10 or greater popula-

tion after exclusion ofMSI-H tumors (HR, 0.76; 95%CI, 0.54-

1.09) (eFigure 3B in Supplement 2).

In the population with PD-L1 CPS of 1 or greater, median

PFSwith pembrolizumabwas 2.0months (95%CI, 1.5-2.8) vs

6.4months (95%CI,5.7-7.0)withchemotherapy (HR, 1.66;95%

CI, 1.37-2.01) (eFigure 4A in Supplement 2). In the population

with PD-L1 CPS of 10 or greater, median PFS was 2.9 months

(95%CI, 1.6-5.4) vs6.1months (95%CI, 5.3-6.9) (HR, 1.10; 95%

CI, 0.79-1.51) (eFigure 4B in Supplement 2).

A total of 38 of 256 patients (14.8%) who received pem-

brolizumab vs 93 of 250 (37.2%)who received chemotherapy

hadanobjective response,withcomplete responses in9of256

patients (3.5%) vs 14 of 250 (5.6%), respectively.Median DOR

was 13.7months (95%CI, 8.3-21.2) vs 6.8months (95%CI, 5.4-

8.2). In the population with PD-L1 CPS of 10 or greater, 23 of

92 patients (25.0%)who received pembrolizumab vs 34 of 90

(37.8%) who received chemotherapy had an objective re-

sponse, with complete responses in 7 of 92 patients (7.6%) vs

4of90(4.4%), respectively.MedianDORwas19.3months (95%

CI, 8.3-not reached) vs 6.8months (95%CI, 4.8-8.7) (eTable 3

in Supplement 2). All outcomes were enhanced in the MSI-H

population (eTable 4 in Supplement 2).

At final analysis (PD-L1CPSof 1orgreater),medianOSwith

pembrolizumabpluschemotherapy(12.5months;95%CI, 10.8-

13.9) vs chemotherapy (11.1months; 95%CI, 9.2-12.8) did not

meet the criteria for superiority (HR, 0.85; 95%CI, 0.70-1.03;

P = .05) (Figure 2C). The 12-monthOS ratewas 52.9% (95%CI,

46.6%-58.8%) with pembrolizumab plus chemotherapy vs

45.6%(95%CI, 39.3%-51.6%)withchemotherapy. In thepopu-

lation with PD-L1 CPS of 10 or greater, median OS with pem-

brolizumabplus chemotherapywas 12.3months (95%CI, 9.5-

14.8)vs 10.8months (95%CI,8.5-13.8)withchemotherapyand

didnotmeet thecriteria for superiority (HR,0.85;95%CI,0.62-

Figure 2. Kaplan-Meier Estimates of Overall Survival According to Programmed Cell Death Ligand 1 (PD-L1) Combined Positive Score (CPS)
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1.17;P = .16) (Figure2D).The 12-monthOSratewas50.5%(95%

CI, 40.3%-59.8%) in the pembrolizumab plus chemotherapy

armvs46.7%(95%CI, 36.1%-56.5%) in thechemotherapyarm.

Overall survival with pembrolizumab plus chemotherapy vs

chemotherapy was consistent across most prespecified sub-

groups (eFigure 2C in Supplement 2). Overall survivalwas en-

hanced in patientswithMSI-H tumors in the PD-L1 CPS of 1 or

greater population withmedian OS not reached (95% CI, 3.6-

not reached) with pembrolizumab plus chemotherapy vs 8.5

months (95% CI, 5.3-20.8) with chemotherapy (Figure 3B).

In the population with PD-L1 CPS of 1 or greater, median

PFS with pembrolizumab plus chemotherapy (6.9 months;

95% CI, 5.7-7.3) vs chemotherapy (6.4 months, 95% CI, 5.7-

7.0) did not meet the threshold for superiority (HR, 0.84;

95% CI, 0.70-1.02; P = .04) (eFigure 4C in Supplement 2).

A total of 125 of 257 (48.6%) patients receiving pembroli-

zumab plus chemotherapy and 93 of 250 (37.2%) receiving

chemotherapy had an objective response, with complete

responses in 24 of 257 (9.3%) vs 14 of 250 patients (5.6%),

respectively. Median DOR was 6.8 months (95% CI, 5.5-8.3)

vs 6.8 months (95% CI, 5.4-8.2), respectively (eTable 3 in

Supplement 2). Efficacy outcomes were enhanced in the

MSI-H population (eTable 4 in Supplement 2).

Safety

Adverse events attributed to the drug by investigator oc-

curred in 138 of 254 (54.3%), 235 of 250 (94.0%), and 224 of

244 patients (91.8%) receiving pembrolizumab, pembroli-

zumab plus chemotherapy, and chemotherapy, respectively

(Table 2). Grade 3 or greater drug-related events occurred in

43 of 254 (16.9%), 183 of 250 (73.2%), and 169 of 244 patients

(69.3%), respectively. Drug-related events resulted in discon-

tinuation in 10 of 254 (3.9%), 69 of 250 (27.6%), and44of 244

patients (18.0%). Three of 254 (1.2%), 5 of 250 (2.0%), and

3of 244patients (1.2%) died of drug-related events. Immune-

mediated adverse events and infusion reactions occurred in

54 of 254 (21.3%), 60 of 250 (24.0%), and 19 of 244 patients

(7.8%) with pembrolizumab, pembrolizumab plus chemo-

therapy, and chemotherapy, respectively (eTable 5 in Supple-

ment 2). Grade 3 or greater immune-mediated events oc-

curred in 15 of 254 (5.9%), 14 of 250 (5.6%), and 4 of 244

patients (1.6%), respectively. Immune-mediated events re-

sulted in discontinuation in 4 of 254 (1.6%), 11 of 250 (4.4%),

and 2 of 244 patients (0.8%). One patient in each arm died of

an immune-mediated event.

Discussion

To our knowledge, this is the first global, randomized, phase

3 study of a checkpoint inhibitor as a single agent or in com-

binationwithchemotherapy inpatientswithadvancedERBB2-

negativeG/GEJadenocarcinoma in the first-line setting. In this

final analysis, pembrolizumab was noninferior to chemo-

therapy for OS in patients with PD-L1 CPS of 1 or greater (HR,

0.91; 99.2%CI, 0.69-1.18). Pembrolizumabmonotherapywas

not superior to chemotherapy in patients with PD-L1 CPS of

1 or greater. In patients with PD-L1 CPS of 10 or greater, pem-

brolizumab provided a clinically meaningful benefit in OS vs

chemotherapy, although this hypothesis could not be tested

per the statistical analysis plan. This benefit was maintained

in patients without MSI-H tumors. Pembrolizumab plus che-

motherapywasnot superior to chemotherapy forOS in popu-

lations with PD-L1 CPS of 1 or greater or PD-L1 CPS of 10 or

greater.

MedianOSwith chemotherapy inpatientswithPD-L1CPS

of 1 or greater is consistent with that reported in prior first-

line global studies in patients with G/GEJ cancer.6,8,13,14 Ex-

amination of Kaplan-Meier OS curves for pembrolizumab vs

chemotherapy showed an early favorable trend toward che-

motherapy. Meanwhile, the separation in favor of pembroli-

zumabwas sustained after 12months, indicating a long-term

Figure 3. Overall Survival in PatientsWithMSI-H Tumors and PD-L1 CPS of 1 or Greater
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survival benefit with pembrolizumab (2-year OS rates of 27%

vs 19%). This violation of the proportional hazards assump-

tionsuggests that alternative statistical approaches toaddress-

ing changes in risk over timewill be necessary in future clini-

cal studies evaluating the delayed onset of benefit typically

observed with immunotherapies. The survival benefit with

pembrolizumabwas consistent acrossmost prespecified sub-

groups including in patients with diffuse type tumors, al-

though Asian patients appeared to have an enhanced sur-

vival benefit with pembrolizumab vs chemotherapy. Further

analysis into factors influencing outcomes in Asian vs non-

Asian patients are ongoing. In patients with PD-L1 CPS of 10

or greater, durability of the survival benefit is illustrated by

2-yearOSratesof39%and22%,with responseduration3 times

longerwith pembrolizumabvs chemotherapy. These data are

consistentwith those inKEYNOTE-061 and reinforce theutil-

Table 2. Adverse Events in All Treated Patients in the PD-L1 CPS of 1 or Greater Population

Event, No. (%)

All grade Grade 3-5 All grade Grade 3-5 All grade Grade 3-5

Pembrolizumab (n = 254) Pembrolizumab + chemotherapy (n = 250) Chemotherapy (n = 244)

Any 242 (95.3) NA 244 (97.6) NA 240 (98.4) NA

Drug-related 138 (54.3) NA 235 (94.0) NA 224 (91.8) NA

Grade 3-5 NA 43 (16.9) NA 183 (73.2) NA 169 (69.3)

Led to discontinuation 10 (3.9) NA 69 (27.6) NA 44 (18.0) NA

Led to deatha 3 (1.1) NA 5 (2.0) NA 3 (1.2) NA

Drug-related events in ≥5% of patients in either group

Nausea 9 (3.5) 1 (0.4) 145 (58.0) 19 (7.6) 120 (49.2) 18 (7.4)

Fatigue 25 (9.8) 1 (0.4) 90 (36.0) 19 (7.6) 63 (25.8) 14 (5.7)

Anemia 13 (5.1) 4 (1.6) 90 (36.0) 30 (12.0) 80 (32.8) 35 (14.3)

Neutropenia 0 0 88 (35.2) 63 (25.2) 95 (38.9) 68 (27.9)

Decreased appetite 19 (7.5) 3 (1.2) 75 (30.0) 11 (4.4) 74 (30.3) 17 (7.0)

Vomiting 9 (3.5) 0 66 (26.4) 12 (4.8) 71 (29.1) 14 (5.7)

Diarrhea 16 (6.3) 3 (1.2) 63 (25.2) 12 (4.8) 62 (25.4) 14 (5.7)

PPE syndrome 0 0 59 (23.6) 12 (4.8) 44 (18.0) 8 (3.3)

Neutrophil count decreased 2 (0.8) 2 (0.8) 56 (22.4) 34 (13.6) 37 (15.2) 22 (9.0)

Mucosal inflammation 2 (0.8) 0 41 (16.4) 11 (4.4) 34 (13.9) 15 (6.1)

Peripheral sensory neuropathy 1 (0.4) 0 32 (12.8) 3 (1.2) 15 (6.1) 0

Stomatitis 4 (1.6) 0 31 (12.4) 11 (4.4) 34 (13.9) 9 (3.7)

White blood cell count decreased 2 (0.8) 0 30 (12.0) 7 (2.8) 24 (9.8) 10 (4.1)

Rash 16 (6.3) 0 27 (10.8) 1 (0.4) 10 (4.1) 0

Thrombocytopenia 0 0 27 (10.8) 7 (2.8) 24 (9.8) 6 (2.5)

Hypothyroidism 19 (7.5) 1 (0.4) 26 (10.4) 1 (0.4) 7 (2.9) 0

Asthenia 7 (2.8) 1 (0.4) 26 (10.4) 9 (3.6) 39 (16.0) 10 (4.1)

Neuropathy peripheral 0 0 26 (10.4) 4 (1.6) 15 (6.1) 2 (0.8)

Blood creatinine increased 2 (0.8) 1 (0.4) 25 (10.0) 0 31 (12.7) 1 (0.4)

Hypomagnesemia 1 (0.4) 0 24 (9.6) 8 (3.2) 22 (9.0) 8 (3.3)

Constipation 4 (1.6) 0 23 (9.2) 0 26 (10.7) 0

Platelet count decreased 2 (0.8) 0 23 (9.2) 8 (3.2) 16 (6.6) 2 (0.8)

Weight decreased 2 (0.8) 0 23 (9.2) 2 (0.8) 15 (6.1) 1 (0.4)

Dysgeusia 2 (0.8) 0 22 (8.8) 0 26 (10.7) 0

Leukopenia 0 0 21 (8.4) 6 (2.4) 24 (9.8) 1 (0.4)

Pruritus 20 (7.9) 0 18 (7.2) 0 8 (3.3) 0

Alopecia 0 0 17 (6.8) 0 11 (4.5) 0

Tinnitus 0 0 16 (6.4) 0 18 (7.4) 1 (0.4)

Hypokalemia 0 0 16 (6.4) 4 (1.6) 20 (8.2) 10 (4.1)

Dry skin 3 (1.2) 0 12 (4.8) 0 10 (4.1) 0

Dizziness 2 (0.8) 0 12 (4.8) 1 (0.4) 9 (3.7) 1 (0.4)

Dehydration 1 (0.4) 0 12 (4.8) 7 (2.8) 16 (6.6) 6 (2.5)

Skin hyperpigmentation 0 0 12 (4.8) 0 6 (2.5) 0

Abbreviations: CPS, combined positive score; NA, not applicable;
PD-L1, programmed cell death ligand 1; PPE, palmar-plantar erythrodysesthesia.
a Grade 5 drug-related events were pneumonitis, malignant neoplasm
progression, and pericardial effusion in 1 patient each in the pembrolizumab

group; febrile neutropenia, myocardial ischemia, colitis, sepsis, andmalignant
progression in 1 patient each in the pembrolizumab plus chemotherapy group;
andmultiple organ failure, pneumonitis, and pulmonary embolism in 1 patient
each in the chemotherapy group.
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ity of high PD-L1 expression for selecting patients for treat-

ment with pembrolizumab in an earlier line of therapy.11 Ad-

ditional biomarker or multifactorial analyses would help to

define an optimal population of patients with advanced gas-

tric cancer who would benefit from pembrolizumab mono-

therapy in the first-line setting.

As observedpreviouslywith anti–programmed cell death

1 (PD-1) therapy, the OS benefit with pembrolizumab vs che-

motherapy did not directly correlatewith PFS andORR in pa-

tientswithPD-L1CPSof 1orgreater,withshorterPFSand lower

ORRs observed with pembrolizumab vs chemotherapy.15-17

However, the similar proportions of patients with subse-

quent therapy between arms suggested that the relative sur-

vival benefit was driven by pembrolizumab. This is consis-

tentwith the hypothesis that anti–PD-1 therapymay enhance

theantitumor response to subsequent chemotherapyandpro-

long further disease progression.18-20Conversely, higherORR

and better PFS with pembrolizumab plus chemotherapy did

not translate into an OS benefit. Preclinical studies have sug-

gested that cycles of fluorouracil could prevent acquisition of

T-cell cytotoxic effector functions and impair the antitumor

immune response21,22; however, additional exploration is

needed. Further evaluationof optimal sequencing and choice

of chemotherapy combinations in the first-line setting is

needed to determine the effect of first-line combination regi-

mens that include a PD-1 or PD-L1 inhibitor on response and

survival. Chemotherapy combinations are being evaluated

in the CheckMate 649 (NCT02872116), KEYNOTE-811

(NCT03615326), and KEYNOTE-859 (NCT03675737) studies.

Consistent with prior reports, approximately 7% of pa-

tients in KEYNOTE-062 trial had MSI-H tumors.23 The sur-

vival benefit was enhanced with pembrolizumab (HR, 0.29)

andpembrolizumabplus chemotherapy (HR,0.37) vs chemo-

therapy, consistent with data showing improved outcomes

inpatientswithMSI-H tumors in the second-line setting.11Al-

though limited numbers preclude testing for superiority of

pembrolizumabvschemotherapy, toourknowledge, this study

is the first to show survival benefit of an anti–PD-1 therapy vs

chemotherapy forMSI-H tumors in the first-line setting.More-

over, the predictive value of PD-L1 CPS of 10 or greater was

maintained after exclusion of MSI-H tumors, suggesting the

independent value of these biomarkers.

Fewer drug-related (138 of 254 [54.3%] vs 224 of 244

[92.0%]) and grade 3 or greater drug-related adverse events

(43 of 254 [16.9%] vs 169 of 244 [69.3%]) were reported with

pembrolizumab vs chemotherapy, supporting consideration

of pembrolizumab in patientswith untreatedG/GEJwhomay

be unsuitable for chemotherapy, although the patients

enrolled in KEYNOTE-062 were fit for chemotherapy. The

incidenceof immune-mediatedeventswas similar to thatpre-

viously observed, with no new safety signals.10,11 The safety

profile for pembrolizumab plus chemotherapy vs chemo-

therapy was also similar to that previously reported.10,24

Limitations

This study has limitations. A potential limitation of the cur-

rent study is the unblinded administration of pembroli-

zumab monotherapy vs chemotherapy, which may have

influenced adherence and biased patient management.

Conclusions

In conclusion, pembrolizumab was noninferior to chemo-

therapy, with fewer adverse events in patients with un-

treated, advanced G/GEJ adenocarcinoma with PD-L1 CPS of

1 or greater. The survival benefit was clinically meaningful

in patients with PD-L1 CPS of 10 or greater or with MSI-H

tumors. There was no clinically meaningful benefit of pem-

brolizumab plus chemotherapy vs chemotherapy.
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