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Current guidelines recommend two-drug cytotoxic chemotherapy with a fluoropyrimidine (fluorouracil
or capecitabine) and a platinum-based agent (oxaliplatin or cisplatin) as first-line treatment for
advanced gastric cancer. Pembrolizumab monotherapy has demonstrated durable antitumor activ-
ity in patients with advanced programmed death ligand 1-positive (combined positive score ≥1)
gastric/gastroesophageal junction adenocarcinoma. Accumulating evidence indicates that combining
pembrolizumab with standard-of-care chemotherapy for the treatment of advanced or metastatic cancer
improves clinical outcomes. We describe the rationale for and the design of the randomized, double-blind,
placebo-controlled, Phase III KEYNOTE-859 study, which is investigating pembrolizumab in combination
with chemotherapy as first-line treatment for patients with human epidermal growth factor receptor 2-
negative advanced unresectable or metastatic gastric/gastroesophageal junction adenocarcinoma. The
planned sample size is 1542 patients, and the primary end point is overall survival.
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First draft submitted: 8 February 2021; Accepted for publication: 30 March 2021; Published online:
12 May 2021

Keywords: adenocarcinoma • chemotherapy • first-line therapy • gastric cancer • gastroesophageal junction cancer
• HER2-negative • immunotherapy • pembrolizumab

Gastric cancer is the fifth most diagnosed cancer worldwide (∼1 million new cases in 2018) and the third most
common cause of cancer-related deaths (∼783,000 in 2018) [1]. Age-standardized incidence rates are twofold
higher in men than in women and vary across regions of the world, with elevated incidence rates in Eastern Asia
(e.g., Mongolia, Japan and South Korea) [1]. Similarly, mortality rates are highest in eastern Asia and lowest in
North America [2].

Gastric cancers are generally classified into two topographical categories: cardia gastric cancer arises in areas of the
upper stomach and the gastroesophageal junction (GEJ) and noncardia gastric cancer occurs in more distal regions
of the stomach [3]. These two categories of gastric cancer display distinct characteristics; cardia gastric cancer is
frequently associated with obesity and gastroesophageal reflux disease, whereas noncardia gastric cancer is strongly
associated with Helicobacter pylori infection [1,3]. The rate of cardia gastric cancer has been increasing, particularly in
high-income countries, whereas noncardia gastric cancer rates have been declining in most populations [1]. Further
classifications of gastric cancer have been developed based on a comprehensive integrative analysis of the genome
and proteome of gastric cancer tissue and the discovery of four molecular subtypes: Epstein–Barr virus subtype,
microsatellite instability (MSI) subtype, genomically stable subtype and chromosomal instability subtype [4].
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Complete surgical resection is the only curative therapeutic option for gastric cancer and is the primary treatment
option for patients with localized disease [5,6]. Combined modality therapies, such as perioperative chemotherapy
and adjuvant chemotherapy or chemoradiotherapy, have been used in the treatment of locoregional disease [5,6].
Prognosis is poor for patients with inoperable locally advanced or metastatic disease; however, those with a
good performance status may receive systemic chemotherapy [5,6]. Standard first-line therapy for patients with
unresectable locally advanced recurrent or metastatic HER2-negative gastric cancer is a two-drug cytotoxic regimen
that includes a fluoropyrimidine (fluorouracil or capecitabine) combined with a platinum-based agent (oxaliplatin
or cisplatin) [5,6]. The addition of docetaxel improves overall survival (OS), but it is associated with increased toxicity
and is reserved for patients with good performance status scores and good organ function [5,7]. Recently, immune
checkpoint inhibitors were added to chemotherapy regimens in an attempt to improve clinical outcomes [8–12].

KEYNOTE-859
Here we describe the design and rationale for the multicenter, randomized, double-blind, placebo-controlled,
Phase III KEYNOTE-859 study of pembrolizumab plus standard-of-care chemotherapy compared with placebo
plus standard-of-care chemotherapy as first-line treatment of patients with advanced gastric or GEJ cancer
(ClinicalTrials.gov; NCT03675737).

Background & rationale
Pembrolizumab is a high-affinity, highly selective, humanized immunoglobulin G4 kappa monoclonal antibody
that binds programmed death 1 and blocks its interaction with its ligands, PD-L1 and PD-L2 [13]. Pembrolizumab
has demonstrated robust, durable antitumor activity and a manageable safety profile in patients with multiple
tumor types and is approved in >80 countries for the treatment of ≥1 advanced cancers [13]. Preclinical and
clinical evidence indicates that chemotherapy can enhance tumor immunogenicity and increase susceptibility to
immune attack, potentially increasing the efficacy of immune checkpoint inhibitors [14]. Combining pembrolizumab
with chemotherapy has demonstrated efficacy and manageable safety in multiple tumor types, including gastric
cancer [13,15–17].

Based on data from the Phase II KEYNOTE-059 trial, pembrolizumab has been approved in the USA as
third-line or later therapy for patients with recurrent locally advanced or metastatic gastric cancer or GEJ cancer
whose tumors express PD-L1 (combined positive score [CPS] ≥1) [13]. In cohort 2 of the KEYNOTE-059 study,
pembrolizumab plus chemotherapy (cisplatin plus 5-fluorouracil or capecitabine) demonstrated manageable safety
and promising antitumor activity with an objective response rate (ORR) of 60.0% (95% CI: 38.7–78.9) as first-
line therapy in 25 patients with PD-L1-positive (CPS ≥1) advanced gastric or GEJ cancer [9]. Pembrolizumab has
also been approved in USA for the treatment of patients who have refractory cancers, including gastric and GEJ
adenocarcinomas, that are MSI-high or tumor mutational burden-high (≥ten mutations/megabase) and who have
no satisfactory treatment alternative [13]. The KEYNOTE-062 study was a randomized, active-controlled, partially
blinded, Phase III trial investigating pembrolizumab as monotherapy or in combination with standard-of-care
cytotoxic chemotherapy (cisplatin plus fluorouracil or capecitabine) in the first-line treatment setting of PD-L1-
positive (CPS ≥1) advanced/metastatic gastric and GEJ adenocarcinoma. Clinically meaningful improvements in
ORR and favorable trends in progression-free survival (PFS) and OS were observed in select patients treated with
pembrolizumab plus chemotherapy [8].

Other Phase II and III trials have investigated programmed death 1 blockade in combination with chemotherapy
in gastric cancer. Interim results from the randomized Phase II/III ATTRACTION-4 study (NCT02746796)
showed that first-line nivolumab plus chemotherapy (S-1 plus oxaliplatin or capecitabine plus oxaliplatin) led to
an ORR of 65.8% (95% CI: 48.6–80.4) in 38 Asian patients with unresectable advanced or recurrent gastric or
GEJ cancer [10]. In the second part of this study, nivolumab plus chemotherapy significantly improved PFS over
chemotherapy at the interim analysis (median PFS: 10.5 vs 8.3; hazard ratio [HR]: 0.68; 98.51% CI: 0.51–0.90;
p = 0.0007); a significant difference in OS was not observed at the final analysis (HR: 0.90; 95% CI: 0.75–1.08;
p = 0.257) [11]. Recently, the Phase III Checkmate-649 study (n = 1581; NCT02872116) evaluating nivolumab plus
chemotherapy (capecitabine and oxaliplatin or 5-fluorouracil and leucovorin calcium and oxaliplatin) compared
with chemotherapy alone as first-line treatment of gastric and esophageal cancers reported encouraging results from
a prespecified interim analysis [12,18]. Nivolumab plus chemotherapy showed statistically significant improvement
compared with chemotherapy in patients whose tumors expressed CPS ≥5 for the dual primary end points, OS
(median OS: 14.4 vs 11.1 months; HR: 0.71; 98.4% CI: 0.59–0.86; p < 0.0001) and PFS (median PFS: 7.7 vs
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Figure 1. KEYNOTE-859 study design.
CAPOX: Capecitabine plus oxaliplatin; CPS: Combined positive score; ECOG PS: Eastern Cooperative Oncology Group
performance status; FP: 5-Fluorouracil plus cisplatin; GEJ: Gastroesophageal junction; iv.: Intravenously; Q3W: Every
3 weeks.

6.1 months; HR: 0.68; 98.0% CI: 0.56–0.81; p < 0.0001) [12]. Taken together, data from these studies suggest that
combining immune checkpoint inhibitors with chemotherapy may be a promising first-line treatment for patients
with advanced gastric or GEJ cancer.

Study design
KEYNOTE-895 is an international, multicenter, randomized, double-blind, placebo-controlled Phase III study
(Figure 1). Eligible patients will be randomly assigned in a 1:1 ratio to receive pembrolizumab 200 mg or placebo
intravenously (iv.) every 3 weeks (Q3W) in combination with investigator’s choice of FP (continuous infusion of
5-fluorouracil [800 mg/m2/day on days 1–5 of each cycle] + iv. cisplatin [80 mg/m2] Q3W) or CAPOX (oral
capecitabine [1000 mg/m2 twice daily on days 1–14 of each cycle] + iv. oxaliplatin [130 mg/m2 on day 1 of each
cycle] Q3W). Treatment will continue until confirmed disease progression, unacceptable toxicity, investigator or
patient decision to withdraw from the study, noncompliance with treatment or trial procedures, or completion of
35 cycles of treatment. Cisplatin or oxaliplatin treatment may be capped at six cycles per local standard; however,
treatment with 5-fluorouracil or capecitabine may continue per protocol. Patients who complete 35 cycles of
pembrolizumab treatment or who achieve a complete response but progress after discontinuation of treatment can
initiate a second course of pembrolizumab for up to 17 cycles.

Randomization will be performed centrally using an interactive system. Stratification will be based on geographic
location (Europe/Israel/North America/Australia vs Asia vs rest of world), PD-L1 tumor expression status (CPS
<1 vs ≥1), and chemotherapy regimen (FP vs CAPOX). Pembrolizumab or placebo assignment will be masked to
patients and investigators.

Key eligibility criteria
Eligibility criteria are described in Table 1. Briefly, adults are eligible if they had previously untreated HER2-negative
advanced gastric or GEJ adenocarcinoma, measurable disease per RECIST v1.1, adequate tumor tissue sample for
biomarker analysis, and Eastern Cooperative Oncology Group performance status 0 or 1.

Planned sample size & study period
The planned sample size is 1542 patients. The study started on 8 November 2018, and the estimated study
completion date is 28 September 2024.
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Table 1. Eligibility criteria for KEYNOTE-859.
Inclusion criteria Exclusion criteria

• Age ≥18 years
• Histologically or cytologically confirmed locally advanced
unresectable or metastatic gastric or GEJ adenocarcinoma
• Known PD-L1 status
• HER2-negative cancer
• Measurable disease per RECIST 1.1 as assessed by
investigator
• Archival tumor tissue sample or newly obtained core or
excisional biopsy for PD-L1 expression and MSI biomarker
analysis
• ECOG PS 0 or 1
• Adequate hematologic function, defined as ANC ≥1500/μl,
platelet count ≥100,000/μl and hemoglobin count ≥9.0 g/dl
or ≥5.6 mmol/l
• Adequate renal function, defined as creatinine ≤1.5× ULN
or measured or calculated creatinine clearance ≥60 ml/min
for those with creatinine levels �1.5× ULN
• Adequate hepatic function, defined as total bilirubin ≤1.5×
ULN or direct bilirubin ≤ULN for those with total bilirubin
�1.5× ULN, ALT/AST levels ≤2.5× ULN (≥5× ULN for
participants with liver metastasis) and albumin ≥2.5 g/dl
• Adequate coagulation function, defined as INR ≤1.5× ULN
unless the patient is receiving anticoagulant therapy as long
as PT or aPTT is within the therapeutic range
• Willing to use an adequate method of contraception
throughout the study and for 120 days after the last dose of
pembrolizumab and up to 180 days after the last dose of
chemotherapy
• Negative urine or serum pregnancy test results within 72 h
before the first dose of study intervention
• Written informed consent

• Squamous cell or undifferentiated gastric cancer
• Major surgery, open biopsy or significant traumatic injury within 28 days before randomization or
anticipated need for major surgery during the study treatment period
• Pre-existing peripheral neuropathy grade �1
• Any prior therapy for locally advanced or metastatic gastric or GEJ cancer
• Prior therapy with an anti-PD-1, anti-PD-L1 or anti-PD-L2 agent or with any other agent directed to
stimulatory or co-inhibitory T-cell receptor (e.g., CTLA-4, OX40, CD137)
• Prior radiotherapy within 2 weeks of study intervention
• Systemic anticancer therapy, including investigational agents, ≤4 weeks before randomization
• History of live vaccine within 30 days before the first dose of study intervention
• Known additional malignancy that is progressing or has required active treatment within the past
5 years (except for BCC or SCC of the skin or for carcinoma in situ [e.g., breast carcinoma, cervical cancer
in situ] that has undergone potentially curative treatment)
• Active autoimmune disease that has necessitated systemic treatment (other than replacement
therapy) in the past 2 years or history of solid organ/allogeneic stem cell transplant
• Diagnosis of immunodeficiency, receiving chronic systemic steroid therapy (�10 mg daily prednisone
equivalent) or receiving any other form of immunosuppressive therapy within 7 days before the first
dose of study treatment
• History or current evidence of any condition, therapy or laboratory abnormality that might confound
the study results or interfere with study participation
• Active infection necessitating systemic therapy
• Active CNS metastases and/or carcinomatous meningitis
• Known psychiatric or substance abuse disorder that would interfere with cooperation with study
requirements
• Pregnant or breastfeeding or expecting to conceive within the projected study duration
• Known severe hypersensitivity (grade ≥3) to any of the study drugs or their excipients
• Known history of HIV, HBV or HCV infection
• Known history of active tuberculosis
• History of noninfectious pneumonitis treated with steroids or current pneumonitis

ANC: Absolute neutrophil count; aPTT: Activated partial thromboplastin time; BCC: Basal cell carcinoma; ECOG PS: Eastern Cooperative Oncology Group performance status; GEJ:
Gastroesophageal junction; HBV: Hepatitis B virus; HCV: Hepatitis C virus; HIV: Human immunodeficiency virus; INR: International normalized ratio; MSI: Microsatellite instability; PT:
Prothrombin time; SCC: Squamous cell carcinoma: ULN: Upper limit of normal.

Outcome measures/end points
The primary end point is OS (defined as the time from randomization to death from any cause). Secondary end
points are PFS (defined as the time from randomization to the first documented disease progression per RECIST
v1.1 as assessed by blinded independent central review [BICR] or death from any cause, whichever comes first),
ORR (defined as the proportion of patients who achieve a complete or partial response per RECIST v1.1 as assessed
by BICR), duration of response (defined as the time from first response [complete response or partial response]
to subsequent disease progression per RECIST v1.1 as assessed by BICR or death from any cause, whichever
occurs first), safety and tolerability. Exploratory end points include health-related quality of life (assessed using the
European Organisation for the Research and Treatment of Cancer Quality of Life Questionnaire Core 30 [QLQ-
C30], European Organisation for the Research and Treatment of Cancer Quality of Life Questionnaire–Stomach
[QLQ-STO22] and EuroQoL 5D, 5-level questionnaire [EQ-5D-5L]), PFS and ORR using RECIST v1.1 modified
for immune-based therapeutics (iRECIST) [19], and molecular biomarkers (genomic, metabolic and/or proteomic)
that may be indicative of clinical response or resistance (may include analysis of patients with PD-L1 CPS or MSI
status).

Study procedures
Tumor response and disease progression will be assessed using computed tomography or magnetic resonance
imaging if computed tomography with contrast is contraindicated. Initial tumor imaging will be performed during
screening (within 28 days before randomization). The same imaging technique and the use of contrast will be used
for each patient throughout the study. The first on-study imaging will be performed at week 6 from randomization.
Subsequent tumor imaging will be performed every 6 weeks (or more frequently if clinically indicated) until disease
progression (confirmed by central imaging; unless the investigator continues treatment and follows iRECIST), start
of new anticancer treatment, withdrawal of consent or death, whichever occurs first.

Safety will be monitored throughout the study and for 30 days after the end of treatment (90 days for serious
events), including the incidence, causality and outcome of adverse events and serious adverse events and changes
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in vital signs and laboratory values. Adverse events will be graded and recorded per the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 4.0.

Patient-reported outcome assessments will be completed electronically before treatment administration at cycle
1 through cycle 5 and every two cycles thereafter, at the treatment discontinuation visit, and at the 30-day safety
follow-up visit.

Statistical analysis
Efficacy will be assessed in the intention-to-treat population and analyzed between randomized groups. Safety will
be analyzed in all randomly assigned patients who received ≥1 dose of study medication according to their treatment
intervention. The primary hypothesis for OS will be evaluated by comparing pembrolizumab plus chemotherapy
with placebo plus chemotherapy using a stratified log-rank test. HRs will be estimated using a stratified Cox
proportional hazards model with Efron’s method of tie handling. The stratification factors used for randomization
will be applied to both the stratified log-rank test and the stratified Cox model. Event rates over time will be
estimated using the Kaplan–Meier method. The overall type I error for the primary and secondary end points will
be strongly controlled at 2.5% (one-sided).

Conclusion
Pembrolizumab has demonstrated antitumor activity in metastatic gastric cancer and is approved in USA for
third-line or later treatment of patients with advanced metastatic gastric and GEJ adenocarcinoma. Here we have
described the methodology of the KEYNOTE-859 study, which will investigate pembrolizumab plus chemotherapy
compared with placebo plus chemotherapy (FP or CAPOX) as treatment of patients with previously untreated,
HER2-negative, unresectable or metastatic gastric cancer or GEJ cancer. To ensure inclusion of the entire spectrum
of first-line gastric cancers, patients will be eligible regardless of PD-L1 expression status. KEYNOTE-859 will
build on the knowledge learned from KEYNOTE-062 and will further define the clinical benefit to be derived
from the addition of pembrolizumab to standard-of-care chemotherapy (FP or CAPOX) as first-line treatment of
patients with advanced unresectable and/or metastatic gastric or GEJ cancer. In so doing, KEYNOTE-859 will
use a different standard-of-care chemotherapy backbone than KEYNOTE-062 and a modified statistical design
to better define and elucidate the underlying clinical benefit. The results of this study will help define the role of
immune checkpoint inhibitors in combination with chemotherapy in the first-line setting for patients with gastric
cancer or GEJ cancer.

Executive summary

• Prognosis is poor for patients with unresectable locally advanced or metastatic gastric cancer, and standard
first-line chemotherapy offers limited survival.

Background & rationale
• Accumulating evidence demonstrates that combining immunotherapy with chemotherapy for the treatment of

advanced unresectable and/or metastatic cancer improves clinical outcomes.
• Data from the KEYNOTE-059 trial in patients with advanced HER2-negative gastric or gastroesophageal junction

cancer support further investigation into the use of pembrolizumab plus chemotherapy as first-line therapy in
this population.

KEYNOTE-859 study design & eligibility criteria
• KEYNOTE-859 is a double-blind, randomized, placebo-controlled, Phase III trial that will evaluate the efficacy and

safety of pembrolizumab plus chemotherapy compared with placebo plus chemotherapy as first-line treatment of
patients with gastric or gastroesophageal adenocarcinoma.

• An estimated 1542 patients with HER2-negative, previously untreated, unresectable or metastatic gastric or
gastroesophageal junction adenocarcinoma will be enrolled.

• Eligible patients will be randomly assigned 1:1 to receive pembrolizumab or placebo in combination with
chemotherapy.

Outcomes
• The primary end point is overall survival.
Conclusion
• The results of KEYNOTE-859 will help define the role of pembrolizumab plus chemotherapy as a first-line

treatment option for patients with HER2-negative advanced gastric or gastroesophageal junction
adenocarcinoma.
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Randomized 1:1 Double-blind Placebo-controlled Phase IIIPlanned sample 
size ~1542 patients 

Study design & treatment
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Trial registration no:
NCT03675737 

Primary objectives

Outcome measures/end points 

Primary objective

Secondary key objectives

KEYNOTE-859: a Phase III study of 
pembrolizumab plus chemotherapy in 
gastric/gastroesophageal junction 
adenocarcinoma

Josep Tabernero, Yung-Jue Bang, Eric Van Cutsem, 
Charles S. Fuchs, Yelena Yuriy Janjigian, Pooja 
Bhagia, Kan Li, David Adelberg, Shu Kui Qin

To compare OS between pembrolizumab plus 
chemotherapy and placebo plus chemotherapy  

• To compare PFS assessed 
per RECIST v1.1 by BICR 
between pembrolizumab 
plus chemotherapy and 
placebo plus chemotherapy 

• To compare ORR assessed 
per RECIST v1.1 by BICR 
between pembrolizumab 
plus chemotherapy and 
placebo plus chemotherapy 

Treatment will continue until: 

• Confirmed disease progression 

• Unacceptable toxicity 

• Investigator or patient decision to 
withdraw from the study 

• Noncompliance with treatment or 
trial procedures 

• Completion of 35 cycles of 
treatment (cisplatin or oxaliplatin 
treatment may be capped at 6 
cycles per local standard)  

Primary end point:
OS (defined as the time from randomization to death from 
any cause)  

Secondary end points:
PFS, ORR, DOR, safety and tolerability 

Exploratory end points:
HRQoL (assessed using EORTC QLQ-C30, EORTC 
QLQ-STO22, and EQ-5D-5L), PFS and ORR per iRECIST, 
and molecular biomarkers 

Glossary 
BICR: Blinded independent central review; CAPOX: Capecitabine plus oxaliplatin; 
CPS: Combined positive score; DOR: Duration of response; ECOG PS: Eastern 
Cooperative Oncology Group performance status; EORTC QLQ-C30: European 
Organisation for the Research and Treatment of Cancer Quality of Life Question -
naire Core 30; EORTC QLQ-STO22: European Organisation for the Research and 
Treatment of Cancer Quality of Life Questionnaire–Stomach; EQ-5D-5L: EuroQol 
5-dimension, 5-level; FP: 5-fluorouracil plus cisplatin; GEJ: Gastroesophageal 
junction; HER2: Human epidermal growth factor receptor 2; HRQoL: Health-related 
quality of life; iRECIST: modified RECIST version 1.1 for immune-based therapies; 
IV: Intravenously; ORR: Objective response rate; OS: Overall survival; PD-L1: 
Programmed death ligand 1; PFS: Progression-free survival; Q3W: Every 3 weeks; 
RECIST: Response Evaluation Criteria in Solid Tumors. 

Pembrolizumab 
200 mg IV Q3W

+
Chemotherapy
(FP or CAPOX)

Placebo
Saline IV Q3W

+
Chemotherapy
(FP or CAPOX)

• To compare DOR assessed 
per RECIST v1.1 by BICR 
between pembrolizumab 
plus chemotherapy and 
placebo plus chemotherapy 

• To evaluate the safety and 
tolerability of pembrolizumab 
plus chemotherapy and of 
placebo plus chemotherapy 

R
(1:1)

Key eligibility criteria
• Histologically or cytologically confirmed 

locally advanced unresectable or 
metastatic gastric/GEJ adenocarcinoma

• Known PD-L1 status

• HER2-negative status

• Measurable disease per RECIST v1.1

• ECOG PS 0 or 1

• Available tumor tissue

• No prior treatment for advanced or 
metastatic gastric/GEJ cancer

Stratification
• Geographic location
• PD-L1 CPS
• Chemotherapy regimen
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