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cancer [1] [2]. Further details on the measurement of PD-L1 expression in pembrolizumab
gastric cancer studies are presented in Section 2.3.
Data from a cohort of gastric adenocarcinoma patients whose tumors expressed PD-L1 (as
assessed by the Qualtek PD-L1 assay) were obtained in a proof-of-concept trial, KEYNOTE-012,
in which 39 participants (69% of whom had received 2 or more prior chemotherapy lines) had
an objective response rate (ORR) of 20.5% by Response Evaluation Criteria In Solid Tumors
Version 1.1 (RECIST v.1.1) per central radiology assessment with a median duration of response
(DOR) of 9.5 months.
Data from KEYNOTE-012 supported initiation of KEYNOTE-059, a Phase 2 multicohort trial of
pembrolizumab monotherapy in first-line (1L) and third-line and later (3L+) participants, or in
combination with chemotherapy in 1L participants, with gastric or gastroesophageal junction
(GEJ) cancer. Pembrolizumab was granted accelerated approval for gastric cancer based on the
response and durability results from KEYNOTE-059 (Cohort 1; 3L+) which indicated that
treatment with pembrolizumab is reasonably likely to predict clinical benefit for patients with
PD-L1-positive tumors (CPS ≥1). Efficacy results in KEYNOTE-059 were further supported by
results observed in KEYNOTE-012 (Cohort D; 2L+, PD-L1+). In KEYNOTE-059, the ORR for the
labeled population of PD-L1 CPS ≥1 and MSS tumor status or undetermined MSI or MMR status
(not known MSI-H) (n=143) was 13.3%. Median DOR was 9.9 months, ranging up to
34.9+ months.
2.1.2 Pembrolizumab US Regulatory History in Gastric Cancer
In the US, KEYTRUDA is approved for 28 indications across 17 different tumor types including
2 tumor-agnostic indications. The current US PI for KEYTRUDA contains 18 indications that have
been granted traditional approval, most of which were based on rigorous Phase 3 evidence of
clinical benefit in major cancer types, including melanoma, lung cancer, urothelial malignancies,
head and neck cancer, colorectal cancer, renal cell carcinoma and Hodgkin lymphoma. Over the
course of KEYTRUDA development, the US FDA granted 16 accelerated approvals based on a
surrogate endpoint reasonably likely to predict clinical benefit. Six of these accelerated
approvals have provided confirmatory data and were converted to traditional approvals, six
have their original confirmatory trial still ongoing (results are available for KEYNOTE-775 in
endometrial carcinoma and, if filed and approved by FDA, could convert that indication to
traditional), and four did not confirm benefit based on the originally agreed confirmatory study.
One of the accelerated approvals that has not yet confirmed benefit in a randomized trial is for
3L+ gastric cancer based on the results of KEYNOTE-059.
On 16-JUN-2015, KEYTRUDA® was granted Orphan Drug Designation (#15-4817) for “gastric
cancer, including gastroesophageal junction adenocarcinoma”. On 22-SEP-2017, KEYTRUDA®
was granted accelerated approval for “the treatment of patients with recurrent locally
advanced or metastatic gastric or gastroesophageal junction adenocarcinoma whose tumors
express PD-L1 [CPS ≥1] as determined by an FDA-approved test, with disease progression on or
after 2 or more prior lines of therapy including fluoropyrimidine- and platinum-containing
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chemotherapy and if appropriate, HER2/neu-targeted therapy.” The FDA issued the following
PMR based on the accelerated approval:
3258-1:

Conduct and submit the results of one or more randomized trials to verify and
describe the clinical benefit of pembrolizumab over standard therapy based on a
clinically meaningful improvement in overall survival in patients with PD-L1
positive, microsatellite stable/mismatch repair (MMR) proficient metastatic
gastric or gastroesophageal junction adenocarcinoma.

KEYNOTE-061, a Phase 3 study of pembrolizumab monotherapy versus chemotherapy in 2L
gastric cancer, and KEYNOTE-062, a Phase 3 study of pembrolizumab monotherapy and
pembrolizumab in combination with chemotherapy versus chemotherapy in 1L gastric cancer,
were originally proposed by the Sponsor and agreed to by FDA as studies that could provide the
confirmatory data required to support the conversion of the KEYNOTE-059 accelerated
approval to a traditional approval. KEYNOTE-061 (December 2017) and KEYNOTE-062 (April
2019) did not demonstrate superiority versus chemotherapy at the final analyses and therefore
could not satisfy the PMR. At a Type B meeting in June 2019, FDA indicated that, based on the
trial designs, any one of the 3 ongoing Phase 3 studies in gastric cancer, KEYNOTE-859,
KEYNOTE-811, or KEYNOTE-585, could serve as a confirmatory study for KEYNOTE-059.

2.2 Description of Clinical Setting
2.2.1 Overview of Recurrent Locally Advanced or Metastatic Gastric or GEJ Adenocarcinoma
Gastric cancer, also known as stomach cancer, develops from the lining of the stomach and
refers to any malignant neoplasm that arises from the region extending between the GEJ and
the pylorus, such as the cardia, fundus, corpus, antrum, and pylorus. The predominant
histologic type of gastric cancer is adenocarcinoma, occurring in 90% to 95% of diagnosed
cases, and forming from mucus-secreting glandular cells [3]. Gastric cancer is the fifth most
common cancer worldwide and the third leading cause of cancer deaths [4]. Accounting for an
estimated 27,600 new cases (1.5% of all new cancer cases) and 11,010 deaths in 2020, gastric
cancer is the sixteenth most common cancer in the US [5]. Furthermore, gastric cancer is more
common with increasing age [6]. As a result of the aging population in the US, the number of
patients with gastric cancer is expected to increase over time [7].
Gastric cancer rarely causes symptoms in the early stages and is often undetected until an
advanced stage, where patients experience heavy symptom burden (eg, severe abdominal pain,
dysphagia, weight loss, nausea, vomiting). This heavy symptom burden in patients with
advanced gastric cancer has been shown to have a detrimental impact on prognosis and quality
of life (QoL). Data from SEER (2010-2016) indicate that approximately 36% of new gastric
cancer cases were diagnosed as metastatic, in which the 5-year survival rate was estimated to
be 5.5% [6]. Standard-of-care 1L and 2L therapies can palliate disease and prolong overall
survival (OS); however, most patients relapse, creating a high need for subsequent therapies in
the 3L+ setting.
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2.2.1.1 Historical Treatment Options for Gastric Cancer

Patients whose disease has progressed after receiving 2 or more lines of therapy face a poor
prognosis, with median survival of 3 to 5 months if left untreated [8] [9]. Before approval of
pembrolizumab in 2017, there were no agents that were FDA-approved as 3L+ therapy for
patients with gastric cancer [Table 1] [10]. In the 1L and 2L+ settings, systemic treatments for
advanced gastric cancer or GEJ adenocarcinoma are limited to 2-drug or 3-drug cytotoxic
regimens, depending on the patient’s performance status and access to frequent toxicity
evaluations. Patients with HER2-neu overexpressing metastatic adenocarcinoma benefit from
HER2-neu directed agents in the 1L and 2L settings.
While there is evidence that certain 2L+ therapies and regimens can provide improved OS and
QoL over best supportive care (BSC), approximately 20% to 30% of patients in Western
countries who progress on 1L therapy receive further treatment with 2L chemotherapy [11],
with low rates of 2L treatment possibly due to worsening disease and poor performance status.
Even fewer patients (18%) who received 1L chemotherapy for gastric cancer ultimately went on
to receive 3 or more lines of therapy [12], and most received BSC to alleviate symptoms [13].
Patients with metastatic gastric cancer who reach 3L have a poor prognosis (median OS <6
months) and limited treatment options, particularly chemotherapy-free options. Available
cytotoxic chemotherapy yields few durable responses and is associated with toxicity in this
heavily treated population.
2.2.1.2 Recently Approved Options in Gastric Cancer Treatment

There have been relatively few advances in therapy and treatment approvals for gastric cancer
in the past 2 decades. Regimens approved since 2000 are listed in [Table 1]. Per historical
standard practice and/or as listed in the National Comprehensive Cancer Network (NCCN)
guidelines, other frequently utilized agents in gastric cancer include 5-fluorouracil (5-FU),
cisplatin, oxaliplatin, epirubicin, docetaxel, and irinotecan.
On 22-SEP-2017, the FDA granted accelerated approval for pembrolizumab as the first antiPD-1 antibody indicated for the treatment of patients with gastric or GEJ adenocarcinoma
[Section 1.1] and the first FDA-approved treatment for 3L+ gastric cancer. This approval was
based on data from Cohort 1 of KEYNOTE-059 where pembrolizumab provided an ORR of 13.3%
(95% CI: 8.2, 20.0) and median DOR of 9.9 months (95% CI: 2.8+, 34.9+) [14] [Table 5].
Biomarker-based treatment with pembrolizumab for tumors with microsatellite instability high
(MSI-H) or tumor mutation burden high (TMB-H) is available to patients who have received
prior therapy for gastric cancer. The FDA granted accelerated approval for pembrolizumab for
the treatment of MSI-H tumors in adults and children, regardless of tissue of origin, as the first
tissue-agnostic, biomarker-based anticancer agent in May 2017. Pembrolizumab is indicated for
the treatment of patients with advanced MSI-H/dMMR cancer who have progressed following
prior therapy and who have no satisfactory alternative treatment options. Treatment with
pembrolizumab in 149 participants with MSI-H/ mismatch repair deficient (dMMR) cancer,
including 9 participants with gastric cancer, resulted in an ORR of 39.6% (95% confidence
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interval [CI]: 31.7, 47.9), with 78% of participants experiencing DOR ≥6 months. The 9
participants with MSI-H/dMMR gastric cancer had an ORR of 56% (95% CI: 21, 86) with a DOR of
5.8+ to 22.1+ months [14].
Biomarker-based treatment for TMB-H solid tumors regardless of site of origin was approved
several years later. In June 2020, the FDA granted accelerated approval for pembrolizumab for
adults and children with unresectable or metastatic TMB-H (≥10 mutations/megabase) solid
tumors, including gastric cancer, as determined by an FDA-approved test, that have progressed
following prior treatment and who have no satisfactory alternative treatment options.
KEYNOTE-158, the study that served as the basis for the TMB-H accelerated approval,
demonstrated TMB-H enrichment of response to pembrolizumab, where 81 non-MSI-H, TMB-H
participants had an ORR of 28.4% (95% CI: 18.9, 39.5) and 672 non-MSI-H, non-TMB-H
participants had an ORR of 6.4% (95% CI: 4.7, 8.5). TMB-H enrichment of response to
pembrolizumab was also observed in the subset of gastric tumors included in the supportive
whole-exome sequencing (WES) dataset (including participants enrolled in KEYNOTE-012,
KEYNOTE-059, and KEYNOTE-061), where 37 not known MSI-H, TMB-H participants had an ORR
of 21.6% (95% CI: 9.8, 38.2) and 261 not known MSI-H, non TMB-H participants had an ORR of
6.9% (95% CI: 4.1, 10.7).
On 22-FEB-2019, the FDA approved the use of trifluridine and tipiracil (LONSURF) in adult
patients with recurrent or metastatic gastric or GEJ adenocarcinoma previously treated with at
least 2 prior lines of chemotherapy that included a fluoropyrimidine, a platinum, either a taxane
or irinotecan, and if appropriate, HER2/neu-targeted therapy. In the most recently conducted
global randomized controlled trial in 3L gastric cancer, the trifluridine and tipiracil oral
combination resulted in a median OS of 5.7 months (95% CI: 4.8, 6.2) compared with
3.6 months (95% CI: 3.1, 4.1) for placebo; the progression-free survival (PFS) hazard ratio (HR)
was 0.56 (95% CI: 0.46, 0.68) in favor of trifluridine and tipiracil. ORR was 4% in the trifluridine
and tipiracil group compared with 2% in the placebo group [15] [16]. It is listed as a preferred
3L+ therapy in the NCCN Guidelines for Gastric Cancer with the caution that it should only be
considered for a very select population of patients with low-volume gastric cancer and minimal
or no symptoms [13].
On 15-JAN-2021, the FDA approved fam-trastuzumab deruxtecan-nxki (ENHERTU) in adult
patients with locally advanced or metastatic HER2-positive gastric cancer or GEJ
adenocarcinoma who have received a prior trastuzumab-based regimen. This approval is based
on the data from the DESTINY-Gastric01 study that demonstrated improvement in ORR and OS
in patients with HER2-positive unresectable or metastatic gastric or GEJ cancer that had
progressed following 2 or more treatment regimens, including trastuzumab and chemotherapy.
This approval provides an additional option for the approximately 6% to 34% of 2L+ gastric
cancer patients whose tumors express HER2 [17] [18]. Patients who receive trastuzumab
deruxtecan may be eligible for pembrolizumab as subsequent therapy.
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Data from the Phase 3 CHECKMATE-649 study investigating the efficacy of nivolumab plus
chemotherapy in 1L gastric, GEJ, and esophageal adenocarcinoma was presented at European
Society for Medical Oncology (ESMO) in September 2020. The combination of nivolumab and
chemotherapy provided a statistically significant improvement in OS and PFS in the CPS ≥5
population, as well as in OS in the non-CPS-selected population, compared with chemotherapy
alone. Bristol Myers Squibb announced that the FDA has accepted a supplemental BLA based
on the results of the CHECKMATE-649 study and granted the application Priority Review with an
assigned Prescription Drug User Fee Act (PDUFA) goal date of 25-MAY-2021. The NCCN
Guidelines have recently been updated to include this option for 1L patients whose tumors
express PD-L1 at CPS ≥5 [13].
In September 2020, the Sponsor announced positive top-line results from the KEYNOTE-590
study of pembrolizumab in esophageal cancer and GEJ adenocarcinoma. The OS HR was 0.73
(95% CI: 0.62, 0.0.86; p<0.0001) in favor of pembrolizumab plus chemotherapy compared with
chemotherapy, representing a 27% reduction in the risk of death. The PFS HR was 0.65 (95% CI:
0.55, 0.76; p<0.0001) in favor of pembrolizumab plus chemotherapy, representing a 35%
reduction in the risk of death or disease progression. In the prespecified subgroup of
participants with adenocarcinoma, a histologically similar cancer to gastric cancer that is
typically treated with the same regimens, pembrolizumab plus chemotherapy demonstrated a
clinically meaningful improvement in OS over placebo plus chemotherapy, consistent with the
results observed in the ITT population. These data have been submitted to the FDA with an
assigned PDUFA goal date of 13-APR-2021.
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Table 1 Summary of Contemporary FDA-approved Treatments for Gastric Adenocarcinoma
Line of
Therapy
1L

2L

3L+

Product
Name(s)
Trastuzumab
with cisplatin
and
capecitabine or
5-FU
Famtrastuzumab
deruxtecannxki

Year of
Approval/ Type
of Approval a
/Source
2010 (ToGA) /
Traditional
[20]
2020 (Destiny
Gastric01) /
Traditional
[21]

Ramucirumab

2014 (REGARD) /
Traditional
[19]

Ramucirumab +
paclitaxel

2018 (RAINBOW)
/ Traditional
[19]

Pembrolizumab

2017 /
Accelerated
[14]

Trifluridine and
tipiracil

2019 /
Traditional
[15]

Indication

Efficacy
Information

Important Safety Informationb

Other Comments

HER2
overexpressing
metastatic gastric
or GEJ
adenocarcinoma
Locally advanced/
metastatic HER2+
gastric/GEJ
adenocarcinoma
who have
received prior
trastuzumab
Previously
treated advanced
gastric or GEJ
adenocarcinoma
Previously
treated advanced
gastric or GEJ
adenocarcinoma
CPS ≥1

Median OS: 13.5
months

Risk for cardiomyopathy and
infusion reactions

Frequently used with
alternative regimens of
FOLFOX or CAPOX ~6 months
of chemo common

Median OS: 12.5
months
ORR: 40.5%

Risk of interstitial lung disease
and embryo-fetal toxicity

Study conducted in 3L+
patients

Median OS: 5.2
months

Risks of hemorrhage, GI
perforations, impaired wound
healing, embryo-fetal toxicity

Hypertension and diarrhea
most common AE

Median OS: 9.6
months
ORR: 28%

Risk of anaphylaxis and severe
hypersensitivity reactions
See above for ramucirumab risks

See above for ramucirumab

ORR 13.3%
DOR range: 2.8+
to 19.4+ months

Fatigue, musculoskeletal
pain, diarrhea, nausea, rash
most common AE

Prior lines of
therapy included
a
fluoropyrimidine,
platinum, either
taxane or
irinotecan, and

Median OS: 5.7
months
ORR: 4%

Risk of immune-mediated AEs,
infusion reactions, complications
of allogenic HSCT and embryofetal toxicity
Risk of severe myelosuppression
and embryo-fetal toxicity

NCCN: consider for very
select patients with lowvolume gastric cancer who
have minimal or no
symptoms and the ability to
swallow pills
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Product
Name(s)

Year of
Approval/ Type
of Approval a
/Source

Tumor-Agnostic Treatments
2L+
Pembrolizumab 2017/Accelerated
[14]
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Efficacy
Information
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Important Safety Informationb

Other Comments

HER2/neutargeted therapy
if appropriate
MSI-H/dMMR

Gastric cancer:
See above for pembrolizumab
See above for
ORR 39.6%
pembrolizumab
DOR ≥6 months:
78%
Pembrolizumab 2020/Accelerated TMB-H
Gastric cancer:
See above for pembrolizumab
See above for
[14]
ORR 34.0%
pembrolizumab
1L = first-line (therapy); 2L = second-line (therapy); 2L+ = second-line or subsequent (therapy); 3L+ = third-line or subsequent (therapy); 5-FU = 5-fluorouracil;
AE = adverse event; CAPOX = capecitabine and oxaliplatin; CPS = combined positive score; dMMR = deficient mismatch repair; DOR = duration of response; FDA
= Food and Drug Administration; FOLFOX = folic acid, 5-fluorouracil, oxaliplatin; GEJ = gastroesophageal junction; GI = gastrointestinal; HER2 = human
epidermal growth receptor 2; HSCT = hematopoietic stem cell transplant; MSI-H = microsatellite instability high; NCCN = National Comprehensive Cancer
Network; ORR = objective response rate; OS = overall survival; TMB-H = tumor mutation burden high; TOGA = Trastuzumab for Gastric Cancer.
a
Accelerated approval or traditional approval.
b
Refer to package insert for complete safety information.
Source:[19] [20] [15], [14] [21].
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2.2.2 Unmet Medical Need in Gastric Cancer
Among an estimated 12,345 drug-treated advanced (Stage IV) gastric cancer patients in the US
in 2020, approximately 2200 were treated in the 3L+ setting [22]. The prognosis is often poor
for patients with advanced gastric cancer or GEJ adenocarcinoma who have progressed
following 2 or more prior lines of therapy. Median OS observed in randomized controlled trials
of 3L+ participants treated with chemotherapy is generally less than 6 months [Table 2].
Beyond the 2L setting, further lines of chemotherapy treatment provide limited benefit with
considerable toxicities [23] [24].
Based on the expected prevalence of PD-L1 expression from the KEYNOTE-059 study [Figure 1],
approximately 57% of patients with 3L+ gastric cancer are estimated to have PD-L1-positive
(CPS ≥1) tumors, which when applied to the projected number of the 3L+ treated population is
approximately 1250 patients who are candidates for treatment with pembrolizumab. Likewise,
based on data from the KEYNOTE-059 study [Figure 1], approximately 50% of patients with 3L+
gastric cancer are estimated to have CPS ≥1, non MSI-H, and non TMB-H tumors, which when
applied to the projected number of the 3L+ treated population is approximately 1100 patients
[22].
Figure 1 Biomarker Distribution in Participants Enrolled in KEYNOTE-059 Cohort 1
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with a different toxicity profile than chemotherapy for those patients who are unable to
tolerate, or wish to avoid, chemotherapy.
2.2.3 Real World Use of Pembrolizumab in 3L+ Gastric Cancer
Analysis of medical claims data can be useful in an assessment of how the treatment landscape
evolves over time. A quarterly aggregation from a healthcare administrative claims data
supplier [IQVIA, September 2019-September 2020; data on file] [Section 8.3.1] from quarter
(Q)2 2020 showed that 1845 patients were projected to have been treated in the 3L+ gastric
cancer setting. Of those, 598 were new to 3L treatment while the remaining 1247 patients were
on continuing therapy. With respect to the new patients treated in that quarter, 68% (407/598)
were treated with one of 3 regimens: 26% (156) pembrolizumab, 23% (140) 5-FU regimens, or
19% (112) ramucirumab/paclitaxel combinations. With respect to pembrolizumab use, nearly
90% was monotherapy (137 of 156). Use of other classes of drugs in the 3L+ setting was low
(<10%) and tended to decline over this period.
Using this same medical claims database, an analysis of patient treatment for several quarters
prior to the 3L approval for pembrolizumab (6 quarters from Q1 2016 to Q2 2017) and after
approval (twelve quarters from Q3 2017 to Q2 2020) shows that the treatment landscape has
evolved due to the 3L+ approval of pembrolizumab. The projected number of patients treated
per quarter in 2016 was 1276. By 2017, that had increased to 1352 and by Q2 2020 (the last
available data point) the projected number of patients treated in the 3L+ setting was 1845
[IQVIA, September 2019-September 2020; data on file]. The number of patients treated in the
3L+ setting may have increased in part due to the introduction of pembrolizumab as a
treatment option.
Prior to the approval of pembrolizumab, the most frequently used products/regimens were 5FU (25% average) and ramucirumab/paclitaxel (22%), with no other product/regimen used in
more than 5% to 10% of all patients receiving treatment. The average proportion of patients
treated with 5-FU and ramucirumab/paclitaxel remained relatively stable from Q1 2016 (before
pembrolizumab approval) through Q2 2020 (25% and 19%, respectively) while the average
proportion of patients treated with pembrolizumab grew to 22% over the same period [Figure
2]. These data show that while the use of pembrolizumab has increased, there was no change
in the historically high use of products such as 5-FU or ramucirumab/paclitaxel. This may
suggest that pembrolizumab is filling a need for a specific clinical situation or type of patient.
An analysis of data from the iKnowMed electronic health record system of adult
advanced/metastatic gastric and GEJ cancer patients in the US Oncology Network found that of
the 350 patients initiating 3L+ treatment between September 2017 and December 2020, 78
(22%) were treated with pembrolizumab monotherapy [data on file]. These findings are
consistent with the healthcare administrative claims data described above, demonstrating the
real-world utilization of pembrolizumab in 3L+ for advanced/metastatic gastric and GEJ cancer
patients in the US community oncology setting [Section 8.3.2].
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Figure 2 Treatment Regimens in 3L+ Gastric Cancer Over Time

2.3 Use of Biomarkers for Pembrolizumab Treatment in Gastric Cancer
There has been a significant effort in recent years to better characterize biomarkers that may
be helpful in predicting response to immunotherapy in gastric cancer. The field continues to
evolve, with PD-L1, MSI, and TMB emerging as important predictors of response to
pembrolizumab monotherapy. As noted in Section 2.2.1, pembrolizumab received accelerated
approval for the treatment of MSI-H tumors, regardless of tissue of origin, in adults and
children with advanced MSI-H/dMMR cancer who have progressed following prior therapy, and
in adults and children with unresectable or metastatic TMB-H (≥10 mutations/megabase) solid
tumors.
PD-L1 has been approved as a biomarker to predict response to pembrolizumab across multiple
indications to date, including gastric and GEJ cancer [2]. PD-L1 testing is widely available, with
approximately three-quarters of gastric patients being tested for tumor PD-L1 expression
[IQVIA BrandImpact, September 2019-September 2020; data on file]. Evaluating tumors for
PD-L1 status is an important method of identifying patients who have an increased likelihood of
benefiting from pembrolizumab treatment. KEYNOTE-059 has shown the predictive value of PDL1 CPS for pembrolizumab monotherapy in 3L+ gastric cancer.
The level of PD-L1 protein expression was measured in pembrolizumab studies in gastric cancer
as CPS, a clinically relevant and reproducible scoring method for PD-L1 to identify patients who
may be more likely to respond effectively to anti-PD-1 therapy. The CPS scoring methodology
was developed by Agilent Technologies, in collaboration with the Sponsor, to identify patients
who are more likely to respond to pembrolizumab and was part of a companion diagnostics
package approved 22-SEP-2017 by the FDA. To calculate a CPS, a pathologist must score the
number of PD-L1-positive cells (tumor cells, lymphocytes, and macrophages), divide that total
by the number of viable tumor cells, and multiply by 100. For gastric or GEJ adenocarcinoma in
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KEYNOTE-059, a CPS score ≥ 1 identifies responders who are eligible for treatment with
pembrolizumab and effectively enriches for response. It should be noted that our
understanding of PD-L1 as a biomarker suggests that its cutoff and correlation to
pembrolizumab efficacy can vary according to the respective therapeutic setting [2]. The
prevalence of PD-L1 CPS ≥1 in gastric cancer is estimated to be approximately 58% to 60% [28].
TMB reflects the overall genomic burden of mutations within a given tumor. The accumulation
of certain mutations in genes that encode proteins presented by major histocompatibility
complex on the surface of an affected cell can also increase likelihood of its recognition as
abnormal by infiltrating immune cells. For this reason, there has been considerable interest in
characterizing tumor mutations that can be potentially recognized by the immune system, also
called neoantigens. Studies from 2013 to 2019 hypothesized, and then confirmed, the concept
that elevated TMB predicts for increased probability of durable responses to single-agent
immune checkpoint blockade in various cancers [29] [30] [31] [32] [33] [34].
Using whole-exome sequencing (WES) data from The Cancer Genome Atlas (TCGA) public
database and from Merck-sponsored pembrolizumab monotherapy trials across multiple tumor
types, an evaluation of prevalence at the WES TMB-H cutoff of 175 mutations per exome of
DNA (approximately equivalent to the F1CDx cutoff of 10 Mut/Mb) was performed by the
Sponsor ("TMB-H” is defined as WES ≥175, “non TMB-H” is defined as WES <175, and “TMB
unknown” is used for participants without known TMB status) [35] [36]. Based on this analysis,
prevalence of TMB-H in gastric cancer was estimated to be approximately 17% (internal data,
pooled from KEYNOTE-012, -059, and -061), consistent with the 13% (including known MSI-H
participants) in tested samples from KEYNOTE-059 [Figure 1]. However, in clinical practice,
likely due to challenges with TMB testing and low TMB prevalence, only approximately 4% of
patients with gastric cancer are identified as TMB-H [IQVIA BrandImpact, September 2019September 2020; data on file]. Overall, TMB-H and PD-L1 are independent predictive
biomarkers and identify different subsets of patients who are more likely to benefit from
pembrolizumab therapy.
MSI-H tumors make up a subset of tumors that are TMB-H [33]. MSI-H refers to altered
microsatellite sequences that are the result of dMMR. dMMR is caused by either methylation
or germline mutations of mismatch repair genes. dMMR results in the inability of cells to
recognize and repair spontaneous mutations, resulting in a very high tumor mutation burden.
Clinical studies have demonstrated the activity of pembrolizumab against tumors that are MSIH/dMMR [37] [38]. MSI-H/dMMR is observed in many types of cancers including gastric cancer
[39] [40] [41]. The prevalence of MSI-H/dMMR in Stage IV cancers across tumor types is
approximately 5% (ranging from approximately 1% to 6% depending on tumor type) [40] and
was 4% in tested samples from KEYNOTE-059 [Figure 1]. In this document, participants with
tumors that have MSS tumor status or undetermined MSI or MMR status, are considered to be
“not known MSI-H”. In this context, “undetermined” includes tumors that are untested as well
as those that are tested but inconclusive.
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Table 3 Phase 3 Merck-sponsored Studies of Pembrolizumab in Gastric and GEJ Adenocarcinoma
Study

Design/Dosage Regimen

Line of
Therapy

Study Population

Primary and
Key Secondary
Efficacy
Endpoints

KEYNOTE-012
Cohort D

Phase 1b, multicenter, non-randomized, multicohort trial
of pembrolizumab in solid tumors /

2L+

Cohort D: participants with advanced
gastric cancer with PD-L1 expression

ORR

Cohort 1: 3L+
Cohort 2: 1L
Cohort 3: 1L

Cohort 1: participants with advanced
disease
Cohort 2: participants with advanced
disease
Cohort 3: PD-L1-positive participants with
advanced disease

ORR in all
participants
and PD-L1+
DOR

2L

Participants with recurrent or metastatic
gastric or GEJ adenocarcinoma who have
progressed after failure of any combination
chemotherapy containing a platinum and a
fluoropyrimidine agent
Participants with PD-L1+ advanced gastric
or GEJ adenocarcinoma

OS
PFS

Untreated, non-metastatic, locally
advanced gastric or GEJ adenocarcinoma
(study is actively enrolling)

EFS
OS
pCR

KEYNOTE-059

KEYNOTE-061

KEYNOTE-062

KEYNOTE-585

Pembrolizumab monotherapy 10 mg/kg Q2W
Phase 2, non-randomized, open-label, multicohort trial
of pembrolizumab in R/M gastric or GEJ
adenocarcinoma/
Cohort 1: pembrolizumab monotherapy
Cohort 2: pembrolizumab + cisplatin and 5-FU
Cohort 3: pembrolizumab monotherapy
Phase 3, multicenter, randomized, active-controlled,
open-label trial
Pembrolizumab monotherapy or
Paclitaxel
Phase 3, randomized, active-controlled, partially blinded,
biomarker-selected
Pembrolizumab monotherapy or
Pembrolizumab + cisplatin + 5-FU or
Placebo Q3W + cisplatin + 5-FU
Phase 3, randomized, double-blind trial of
pembrolizumab plus chemotherapy (XP or FP) versus
placebo plus chemotherapy (XP or FP) as
neoadjuvant/adjuvant treatment
Pembrolizumab + cisplatin + (5-FU or capecitabine) or
Placebo + cisplatin + (5-FU or capecitabine) or
Pembrolizumab monotherapy or Placebo

1L

1L

OS
PFS
ORR
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Study

Design/Dosage Regimen

Line of
Therapy

Study Population

Primary and
Key Secondary
Efficacy
Endpoints

KEYNOTE-811

Phase 3, randomized, double-blind trial comparing
trastuzumab plus chemotherapy and pembrolizumab
with trastuzumab plus chemotherapy and placebo as 1L
treatment

1L

Untreated, HER2-positive advanced gastric
or GEJ adenocarcinoma (study is actively
enrolling)

OS
PFS
ORR

1L

Untreated, HER2-negative unresectable or
metastatic gastric or GEJ adenocarcinoma
(study is actively enrolling)

OS
PFS
ORR

1L

Advanced/metastatic HER2 negative gastric
or GEJ adenocarcinoma (study is actively
enrolling)

OS
PFS
ORR

KEYNOTE-859

MK‑7902-015

Pembrolizumab+trastuzumab+FP or CAPOX or
Placebo+trastuzumab+FP or CAPOX
Phase 3, randomized, double-blind trial of
pembrolizumab plus chemotherapy versus placebo plus
chemotherapy as 1L treatment
Pembrolizumab+FP or CAPOX or
Placebo+FP or CAPOX
Phase 3, randomized trial of pembrolizumab plus
lenvatinib plus chemotherapy versus SOC

Pembrolizumab+lenvatinib+CAPOX or mFOLFOX or
CAPOX or mFOLFOX
Abbreviations: 1L = first-line; 2L = second-line; 3L = third-line; 5-FU = 5-fluorouracil; CAPOX = capecitabine + oxaliplatin; DOR = duration of response;
FP = cisplatin + 5-FU; EFS = event-free survival; GEJ = gastro-esophageal junction; HER2 = human epidermal growth factor receptor 2; mFOLFOX = modified
FOLFOX (capecitabine, 5-FU, and folinic acid); OS = overall survival; ORR = objective response ratio or rate; pCR = pathological complete response; PD-L1 =
programmed cell death-1 ligand-1; PFS = progression-free survival; Q2W = once every 2 weeks; Q3W = once every 3 weeks; SOC = standard of care; vs = versus.
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Table 4 Summary of Results of Pembrolizumab Studies in Gastric Cancer
Study/Population
KEYNOTE-012 Cohort D/
2L+ gastric cancer
KEYNOTE-059 Cohort 1/
3L+ gastric cancer
Phase 3, KEYNOTE-061/
2L gastric cancer

ORR (95% CI)
20.5 (9.3, 36.5)

Median DOR, months
(range)
9.5 (5.6-22.1+)

Median PFS, months
(95% CI)
1.9 (1.8, 3.5)

Median OS, months
(95% CI)
9.9 (5.7, 23.2)

13.3 (8.2, 20.0)

9.9 (2.8+-34.9+)

2.1 (2.0, 2.1)

5.8 (4.3, 7.4)

CPS ≥1:
Pembro 15.8 (11.0, 21.7)
Paclitaxel 13.6 (9.1, 19.1)

CPS ≥1:
Pembro 18.0 (1.4+-26.0+)
Paclitaxel 5.2 (1.3+-16.8)

CPS ≥1:
Pembro 1.5 (1.4, 2.0)
Paclitaxel 4.1 (3.1, 4.2)
HR: 1.27 (95% CI: 1.03, 1.57)
p=0.98358
CPS ≥1:
Pembro 2.0 (1.5, 2.8)
SOC 6.4 (5.7, 7.1)
HR: 1.64 (95% CI: 1.36, 1.98)
p=1.0000
Pembro+SOC 6.9 (5.7, 7.3)
HR: 0.84 (95% CI: 0.70, 1.02)
p=0.03918

CPS ≥1:
Pembro 9.1 (6.2, 10.7)
Paclitaxel 8.3 (7.6, 9.0)
HR: 0.82 (95% CI: 0.66, 1.03)
p=0.04205
Phase 3, KEYNOTE-062/
CPS ≥1:
CPS ≥1:
CPS ≥1:
PD-L1+, 1L gastric cancer Pembro 14.8 (10.7, 19.8)
Pembro 13.7 (1.4+, 33.6+)
Pembro 10.6 (7.7, 13.8)
SOC 37.2 (31.2, 43.5)
SOC 6.8 (1.4+, 30.4+)
SOC 11.1 (9.2, 12.8)
Pembro+SOC 48.6 (42.4, 54.9) Pembro+SOC 6.8 (0.0+, 25.0+)
Non-inferiority (NI): HR: 0.91
(99.2% CI: 0.69, 1.18); upper
limit of 99.2% CI was less than
pre-specified NI margin of 1.2
with initial alpha of 0.004.
Superiority: p=0.16205 (did
not cross the statistical
boundary)
Pembro+SOC 12.5 (10.8, 13.9)
Placebo+SOC: 11.1 (9.2, 12.8)
HR: 0.85 (95% CI: 0.70, 1.03)
p=0.04611
1L = first-line (therapy); 2L+ = second-line or subsequent (therapy); 3L+ = third-line or subsequent (therapy); CI = confidence interval; CPS = combined positive
score; DOR = duration of response; HR = hazard ratio; NR = not reached; ORR = objective response rate; OS = overall survival; Pembro = pembrolizumab; PFS =
progression-free survival; SOC = standard of care.
Sources: KEYNOTE-012: P012V04MK3475 CSR; KEYNOTE-059: P059V03MK3475 CSR; KEYNOTE-061: P061V01MK3475 CSR; KEYNOTE-062: P062V01MK3475
CSR.
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3.1 KEYNOTE-059 Cohort 1 [Accelerated Approval]
KEYNOTE-059 enrolled participants with gastric or GEJ cancer in 3 cohorts:
•

•
•

Cohort 1: 3L+, PD-L1 positive or negative, treated with pembrolizumab monotherapy
(n=259)
o Among these 259 patients, 55% (n = 143) had tumors that expressed PD-L1 with
a CPS ≥1 and MSS tumor status or undetermined MSI or MMR status.
Cohort 2: 1L, PD-L1 positive or negative, treated with pembrolizumab plus
chemotherapy (n=18)
Cohort 3: 1L, PD-L1 positive, treated with pembrolizumab monotherapy (n=25)

The approved 3L+ gastric cancer indication for pembrolizumab is based on the data from
Cohort 1. The labeled indication includes patients with PD-L1-positive (CPS ≥1) gastric cancer
and MSS tumor status or undetermined MSI or MMR status (not known MSI-H) [Figure 3].
Participants were not tested from the outset of the study for MSI or TMB status, but those with
evaluable tumor tissue were subsequently assessed in exploratory analyses. Only 67% of
participants in KEYNOTE-059 had tumor samples evaluable for MSI status based on tumor
sample availability, and those with MSI-H were not included in the labeled indication. Testing
for TMB was not available at the time of KEYNOTE-059 submission, so no information related to
TMB is included in the labeling. Testing for TMB was retrospectively conducted based on tumor
sample availability with 33% of participants evaluable for TMB status.
Figure 3 Biomarkers in Participants Enrolled in KEYNOTE-059 Cohort 1
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3.1.1 Disposition
In Cohort 1, of the 143 participants from the PD-L1 CPS ≥1, not known MSI-H subgroup, 7 (4.9%)
had completed study treatment and 136 (95.1%) had discontinued study treatment at the data
cutoff. The primary reason for treatment discontinuation was PD (85 participants, 59.4%). At
the data cutoff date of 18-AUG-2018, 14 participants (9.8%) were being followed for survival.
3.1.2 Demographics and Baseline Characteristics
A total of 143 participants were enrolled in the PD-L1 CPS ≥1, not known MSI-H subgroup
Cohort 1 of KEYNOTE-059. Of the 143, the majority were male (76.9%), White (81.8%), and had
a median age of 64.0 years (range: 24 years to 83 years). Most had an Eastern Cooperative
Oncology Group (ECOG) performance status of 1 (57.3%) and had not previously had a
gastrectomy (79.7%). Most participants were HER2 negative (76.2%). There were 51.0% of
participants who had 2 prior lines of therapy; 32.2%, 11.9%, and 4.9% had 3, 4, or 5 or more
prior lines of therapy, respectively.
3.1.3 Primary Endpoint: ORR
The ORR for the labeled population of PD-L1 CPS ≥1 and MSS tumor status or undetermined
MSI or MMR status (not known MSI-H) (n=143) was 13.3%. The ORR did not change, but with
additional follow-up, 2 additional participants achieved CR as of 08-AUG-2018 compared with
the original data cutoff date [Table 5].
Table 5 Summary of Best Objective Response (Confirmed)a Based on Central Radiology
Assessment per RECIST v1.1 in KEYNOTE-059 Participants With MSS Tumor Status or
Undetermined MSI or MMR Status at Interim Analysis and Long-term Follow Up
Response
ORR [n (%)]
CR
PR
DCR
Median DOR, months (range)

Labeled Indicationa
CPS ≥1, not known MSI-H
N=143
19 (13.3)
2 (1.4)
17 (11.9)
45 (31.5)
9.9 (2.8+ - 19.4+)

Additional 18 months follow-upb
CPS ≥1, not known MSI-H
N=143
19 (13.3)
4 (2.8)
15 (10.5)
45 (31.5)
9.9 (2.8+ - 34.9+)

Data cutoff date: 16-JAN-2017 for ORR and 21-APR-2017 for DOR in current US label. Only confirmed responses
were included.
b
Data cutoff date: 08-AUG-2018. Based on binomial exact CI method.
CI = confidence interval; CPS = combined positive score; CR = complete response; DOR = duration of response;
MSI-H = microsatellite instability high; ORR = objective response rate; PR = partial response.
Source: [14], [42].
a

3.1.4 Duration of Response
With 18 months of additional follow-up at the data cutoff date, 08-AUG-2018, the median DOR
did not change (9.9 months), but a longer range of DOR, now up to 34.9 months, was observed
[Table 5]. Of the 19 responders, 8 were still in response at 24 months [Figure 4], highlighting the
durability of response in these patients.
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3.1.5 Analyses of Efficacy by Biomarkers
At the request of FDA, an exploratory post hoc analysis of TMB was conducted for the 85 of 259
participants in Cohort 1 of KEYNOTE-059 who had tumor samples available for TMB analysis.
Within the labeled population of 143 subjects with tumors that were CPS ≥1 and not known
MSI-H, 6 were TMB-H; the ORR in this group was 16.7% (1/6) [Table 6]. If these known TMB-H
subjects are removed from the population described in the pembrolizumab label (in a similar
manner as was employed by FDA with respect to MSI-H), the ORR in the CPS ≥1, not known
MSI-H, and not known TMB-H population remains essentially unchanged from the labeled
population at 13.1% (18/137).
A total of 42 of the 85 evaluable participants had tumors that were both MSS and non TMB-H
with CPS ≥1 [Figure 3]. KEYNOTE-059 was not designed to analyze this population and results
from this subgroup should be interpreted with caution. These participants had an ORR of 7.1%
(n=3) and the DOR among responders was 5.5 months, 9.9 months, and 23.5+ months [Table 6].
The 3 responders all had extended survival of ≥21 months. Though it is not possible to know the
true response rate in this population based on the limited data available, these results suggest
that patients with CPS ≥1 who are MSS and non TMB-H can have durable responses. Further, it
is important to note that a large percentage of patients (66%, 95/143) in KEYNOTE-059 could
not be evaluated for TMB, analogous to the low adoption of TMB testing in gastric cancer in
real-world practice. In KEYNOTE-059, the ORR for CPS ≥1, not known MSI-H, TMB unknown
participants is 15.8% [Table 6]. Importantly, among the 32 KEYNOTE-059 participants with
tumors that were both MSS and non TMB-H with CPS <1, no clinical responses were achieved.
Thus, based on the available evidence from KEYNOTE-059, CPS ≥1 is reasonably likely to predict
benefit in the 3L+ population.
Among the 19 responders with PD-L1 CPS ≥1 and not known MSI-H tumors identified in
KEYNOTE-059, 10 were still alive at the data cutoff date [Figure 4], illustrating that some
participants, including those with MSS, non TMB-H tumors, derived notable and durable benefit
from pembrolizumab in KEYNOTE-059.
Table 6 Post Hoc TMB Analyses, KEYNOTE-059, Cohort 1
Response
ORR [n (%)]
CR
PR
DCR
DOR among responders,
months
OS among responders,
months

Not known MSI-H,
TMB-H, CPS ≥1
(N=6)
1 (16.7)
0 (0.0)
1 (16.7)
3 (50.0)
2.9

MSSa,
non TMB-H, CPS ≥1
(N=42)
3 (7.1)
2 (4.8)
1 (2.4)
10 (23.8)
5.5, 9.9, 23.5+

21.2

21.0, 27.4+, 28.7+

Not known MSI-H,

TMB unknown, CPS ≥1

(N=95)
15 (15.8)
2 (2.1)
13 (13.7)
32 (33.7)

Med. (range): 9.6 (2.834.9)
Med. (range): 32 (11.537.3)
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CR = complete response; DCR = disease control rate (complete response+partial response+stable disease ≥6
months); DoR = duration of response; NR = not reached; ORR = objective response rate; PR = partial response.
a
All patients had known MSI status

Figure 4 Survival Duration in KEYNOTE-059 Participants With CPS ≥1 and not Known MSI-H and
Confirmed Objective Response

Note: Includes participants with both MSS and unknown MSI status. The three responders in red are known MSS.
Responses noted in the figure are the first response and not necessarily the best response. Several patients with an
initial PR later achieved a CR.
Data cutoff date: 08-AUG-2018.

3.2 Original Confirmatory Studies
KEYNOTE-061 or KEYNOTE-062 were originally proposed by the Sponsor and agreed to by FDA
as studies that could provide confirmatory data required to support the KEYNOTE-059
accelerated approval. Due to constraints imposed by the page limit for this briefing document,
only a brief summary of the data generated from these confirmatory studies is provided herein.
These studies have been published and presented at major medical conferences, and the
Sponsor acknowledges that these studies do not confirm the clinical benefit of pembrolizumab
in the 3L+ gastric cancer indication. The purpose for showing these data is to provide a
transparent and high-level description of the study outcome salient to the current accelerated
approval and are not intended to support conversion of the current accelerated approval to a
traditional approval.
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3.2.1 KEYNOTE-061
KEYNOTE-061 is a randomized, multicenter, open-label trial of pembrolizumab versus paclitaxel
in participants with advanced gastric or GEJ adenocarcinoma who progressed after combination
chemotherapy containing a platinum and a fluoropyrimidine agent [Figure 5]. In the KEYNOTE≥061 study, the OS HR in the CPS ≥1 population was 0.82 (95% CI: 0.66, 1.03; P = 0.04) [Table 4].
Median OS was 9.1 months (95% CI: 6.2, 10.7) and 8.3 months (95% CI: 7.6, 9.0) in the
pembrolizumab and paclitaxel groups, respectively [Figure 10]. The PFS HR in the CPS ≥1
population was 1.27 (95% CI: 1.03, 1.57; P = 0.98) [Table 4]. Pembrolizumab monotherapy did
not meet the primary endpoints of superior OS or PFS versus chemotherapy [43].
Figure 5 KEYNOTE-061 and KEYNOTE-062 Study Designs

3.2.2 KEYNOTE-062
KEYNOTE-062 is a randomized, active-controlled, multisite, partially blinded, study of
pembrolizumab, or pembrolizumab + cisplatin + 5-FU versus placebo + cisplatin + 5-FU, as 1L
treatment in PD-L1 CPS ≥1, HER2/neu-negative advanced gastric or GEJ adenocarcinoma [Figure
5]. At final analysis, after a median (range) follow-up of 29.4 (22.0-41.3) months,
pembrolizumab was noninferior to chemotherapy for OS in patients with CPS ≥1 (median, 10.6
vs 11.1 months; hazard ratio [HR], 0.91; 99.2%CI, 0.69-1.18) [Figure 11]. However, FDA did not
agree to the prespecified noninferiority margin and the results indicated violation of the
constant HR assumption, so FDA did not accept the demonstration of noninferiority in
KEYNOTE-062. The PFS HR in the CPS ≥1 population for pembrolizumab monotherapy was 1.64
(95% CI: 1.36, 1.98; P = 1.00) [Table 4]. Pembrolizumab monotherapy was not superior to
chemotherapy for OS or PFS in patients with CPS ≥1.
Pembrolizumab plus chemotherapy was also not superior to chemotherapy for OS in patients
with CPS ≥1 (12.5 vs 11.1 months; HR, 0.85; 95%CI, 0.70-1.03; P = 0.05) [Figure 12] or CPS ≥10
(12.3 vs 10.8 months; HR, 0.85; 95%CI, 0.62-1.17; P = 0.16) or for PFS in patients with CPS ≥1
(6.9 vs 6.4 months; HR, 0.84; 95%CI, 0.70-1.02; P = 0.04) [44].
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3.3 Additional Potential Confirmatory Studies Underway
The Sponsor is committed to meeting the needs of all patients with gastric cancer by
conducting additional pembrolizumab Phase 3 global trials across multiple patient populations
and earlier lines of therapy [Table 7]. The Sponsor’s ongoing studies are examining the addition
of pembrolizumab to standard-of-care chemotherapy to improve outcomes in these patients.
The FDA previously indicated to the Sponsor in June 2019 that any one of 3 ongoing Phase 3
studies in gastric and GEJ cancer (KEYNOTE-859, KEYNOTE-811, and KEYNOTE--585) could
potentially serve as a confirmatory study for KEYNOTE-059. Results from these studies will be
available within the next 1-3 years which would be well within the range of verification of
Accelerated Approval benefit by historical FDA Oncology Standards (median = 3.4 years; range
0.5 – 12.6 years) [45].
The Sponsor continues to expand the pembrolizumab gastric clinical program with assessment
of novel combinations. To that end, the newest addition to the list of ongoing studies is LEAP015, a Phase 3, randomized study of pembrolizumab plus lenvatinib plus chemotherapy versus
SOC in participants with advanced/metastatic HER2 negative gastric or GEJ adenocarcinoma.
This study was initiated in late 2020 and is now enrolling. Results from the ongoing studies will
provide additional insights into the clinical activity of pembrolizumab in gastric cancer across a
wide range of therapeutic settings.
3.3.1 Potential Confirmatory Studies to KEYNOTE-059
Four ongoing studies could potentially be confirmatory for KEYNOTE-059 [Table 7].

PEMBROLIZUMAB
ADVISORY COMMITTEE BRIEFING DOCUMENT

PAGE 25

GASTRIC CANCER

Table 7 Overview of KEYNOTE-059 and Potential Confirmatory Phase 3 Trials in Gastric and Gastroesophageal Cancer
Study Number (N)

KEYNOTE-059
Cohort 1
(n=259)
Pembro monotherapy

KEYNOTE-859
(n=1542)

KEYNOTE-811
(n=692)

KEYNOTE-585
(n=1000)

LEAP-015
(n=790)

Pembro + chemo vs
placebo + chemo

Advanced gastric
cancer

PD-L1 CPS Status
HER2 Status

All
Negative or positive
and previously treated
with trastuzumab
3L+
Complete

Unresectable/metastati
c gastric or GEJ
adenocarcinoma
All
Negative

Pembro + perioperative
chemo vs
placebo + perioperative
chemo
Resectable gastric or
GEJ adenocarcinoma

Lenvatinib + pembro +
chemo vs
chemo

Patient Population

Pembro + trastuzumab
+ chemo vs
placebo + trastuzumab
+ chemo
Unresectable/metastati
c gastric or GEJ
adenocarcinoma
All
Positive

Study Intervention

All
Positive or negative

Advanced/metastatic
gastroesophageal
adenocarcinoma
All
Not known positive

Line of Therapy
1L
1L
Neoadjuvant/adjuvant
1L
Enrollment Status as of
91% complete
87% complete
Complete
Safety run-in ongoing
February 2021
Study Completion Date 3Q 2021
3Q 2024
1Q 2024
2Q 2024
4Q 2024
Number of Interim
1
1
3
3
2
Analyses
Key Endpoints
ORR
OS, PFS
OS, PFS
EFS, OS, pCR
OS, PFS
1L = first-line; Chemo = chemotherapy; EFS = event-free survival; GEJ = gastroesophageal junction; HER2 = human epidermal growth receptor 2; OS = overall
survival; pCR = pathological complete response; PD-L1 = programmed cell death ligand 1; Pembro = pembrolizumab; PFS = progression-free survival.
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3.3.1.1 KEYNOTE-859

KEYNOTE-859 is an ongoing double-blind, placebo-controlled, Phase 3 study of participants with
locally advanced HER2 negative unresectable or metastatic GEJ/gastric adenocarcinoma
regardless of PD-L1 status [Figure 6]. This population represents >80% of all gastric cancer
patients. Based on the results of KEYNOTE-062, the sample size and statistical analysis plan of
KEYNOTE-859 was modified to test the prespecified primary hypotheses of OS and PFS in
participants with PD-L1 CPS ≥10, CPS ≥1, and all-comers.
Results from the KEYNOTE-062 gastric cancer study in the 1L setting were helpful in informing
the study design and statistical analyses plan of KEYNOTE-859. One of the major limitations of
KEYNOTE-062 was that the study was not adequately powered for patients with PD-L1 CPS ≥10,
a subset that constituted only 37% of patients in the study. Post-hoc data for PD-L1 CPS ≥10
patients from KEYNOTE-061 and a pre-specified endpoint that could not be statistically tested
from KEYNOTE-062 suggest that with pembrolizumab monotherapy, the magnitude of effect on
OS was greater in patients with PD-L1 CPS ≥10 compared to patients with PD-L1 CPS ≥1. This is
supported by similar data from a recent 1L gastric cancer study of nivolumab plus
chemotherapy versus chemotherapy that demonstrated superior efficacy in the PD-L1 enriched
group of PDL-1 CPS ≥5 (which comprised 60% of patients). Based on these learnings, the
Sponsor believes these modifications to the trial design will allow for a more robust assessment
of the effect of pembrolizumab + chemotherapy on OS in the 1L combination therapy setting.
Figure 6 Study Schema for KEYNOTE-859

•
•
•

Primary endpoint: OS
Key secondary endpoints: PFS, ORR
Stratification factors: Region, PD-L1 tumor expression status, chemotherapy

CAPOX = capecitabine + oxaliplatin; FP = cisplatin + 5-fluorouracil; GEJ = gastroesophageal cancer; HER-2 = human
epidermal growth factor receptor 2; PD-L1 = programmed cell death ligand 1; R = randomization.
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3.3.1.2 KEYNOTE-811

KEYNOTE-811 is a 1L study of HER2 positive, locally advanced unresectable or metastatic
GEJ/gastric adenocarcinoma [Figure 7] with dual primary endpoints of OS and PFS. This
population represents up to 20% of the total gastric/GEJ population. Patients with HER2
positive gastric cancer benefit from the addition of trastuzumab. This study may be the first
registrational trial to evaluate the efficacy of pembrolizumab in combination with another
biologic (trastuzumab) and chemotherapy in this population. Preliminary Phase 2 studies
suggest potential efficacy benefits of this combination [46] [47].
Figure 7 Study Schema for KEYNOTE-811

1L = first-line (therapy); CAPOX = capecitabine + oxaliplatin; FP = cisplatin + 5-fluorouracil; GEJ = gastroesophageal
cancer.

3.3.1.3 KEYNOTE-585

KEYNOTE-585 is a 1L study of locally advanced resectable GEJ/Gastric adenocarcinoma in the
neoadjuvant/advent setting [Figure 8] with primary endpoints of EFS and pathological CR.
Participants are treated with pembrolizumab or placebo in combination with capecitabine and
cisplatin or 5-FU and cisplatin. There is also a separate randomized FLOT (5-FU, leucovorin,
oxaliplatin, and docetaxel) cohort evaluating pembrolizumab or placebo in combination with
FLOT therapy. This is the first study evaluating the benefit of pembrolizumab in combination
with chemotherapy in the neoadjuvant and adjuvant setting for gastric cancer. This study will
be important in evaluating the safety and efficacy of pembrolizumab in a setting where,
following surgery with curative intent, patients will have minimal or no residual disease. While
KEYNOTE-585 is evaluating pembrolizumab in an earlier line of therapy, it is designed to
demonstrate the clinical benefit of pembrolizumab versus placebo added to standard-of-care
chemotherapy in gastric cancer.

PEMBROLIZUMAB
ADVISORY COMMITTEE BRIEFING DOCUMENT

PAGE 28

GASTRIC CANCER

Figure 8 Study Schema for KEYNOTE-585

EFS = event-free survival; FP = cisplatin + 5-fluorouracil; GEJ = gastroesophageal cancer; NAC = neoadjuvant chemotherapy; OS =
overall survival; pathCR = pathological complete response; PD-L1 = programmed cell death ligand 1; Pembro = pembrolizumab;
Q3W = every 3 weeks; R = randomization; XP = cisplatin + capecitabine.

3.3.1.4 LEAP-015

LEAP-015 is a recently initiated Phase 3 randomized study of lenvatinib in combination with
pembrolizumab and chemotherapy in patients with esophagogastric adenocarcinoma who are
not known to be HER2 positive [Figure 9]. Lenvatinib is a multitargeted oral, tyrosine kinase
inhibitor. Pembrolizumab in combination with lenvatinib is approved in 2L endometrial cancer
(not MSI-H or dMMR) and there are two positive randomized Phase 3 studies with this
combination that were recently announced showing significant improvement in OS, PFS, and
ORR; one is KEYNOTE-581 in 1L advanced renal cell carcinoma (RCC) [48] and the second is
KEYNOTE-775 in 2L advanced endometrial cancer [internal data]. The combination of lenvatinib
with pembrolizumab shows promising potential for a combined effect based on the reported
ORR in a Phase 1b/2 study of 1L and 2L gastric cancer [47]. This study will be important in
understanding the potential for a composite multi-targeted immunotherapy approach for
gastric cancer where outcomes remain poor even with current combination therapies.
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Figure 9 Study Schema for LEAP-015

Adv = advanced; CAPOX = capecitabine + oxaliplatin; ECOG = Eastern Cooperative Oncology Group (performance status);
EU = European Union; FP = cisplatin + 5-fluorouracil; HER2 = human epidermal growth factor receptor; mFOLFOX6 = oxaliplatin
+ 5-fluorouracil + leucovorin; PD-L1 = programmed cell death ligand 1; PO = oral; Q2W = every 2 weeks; Q3W = every 3 weeks;
Q6W = every 6 weeks; QD = daily; ROW = rest of world.

3.3.2 Relevance of Potential Confirmatory Studies to KEYNOTE-059
Although KEYNOTE-059 enrolled gastric cancer patients in the 3L+ setting, the patient
characteristics with respect to biomarkers in the study overlap with the ongoing gastric cancer
studies in earlier lines of treatment. The Phase 3, KEYNOTE-859 study in the 1L setting includes
HER2 negative patients regardless of PD-L1 status, similar to approximately 76% of patients
enrolled in KEYNOTE-059. The Phase 3 KEYNOTE-811 gastric cancer study in 1L includes HER2
positive patients regardless of PD-L1 status, which is similar to approximately 24% of patients in
KEYNOTE-059. The Phase 3, KEYNOTE-585 study in gastric cancer in the neoadjuvant/setting
includes patients regardless of PD-L1 and HER-2 status, similar to the patient population in
KEYNOTE-059. Finally, the recently initiated LEAP-15 study in gastric cancer patients in the 1L
setting includes not known HER2 positive patients regardless of PD-L1 status. Thus, although
these 4 ongoing gastric cancer studies target earlier lines of therapy, it is anticipated that the
anti-tumor activity of pembrolizumab in gastric cancer observed in KEYNOTE-059 will be
confirmed in these ongoing studies. This strategy is consistent with FDA guidance that indicates
a confirmatory study may be carried out in a different but related population, which may
include an earlier stage of the same type of cancer [49].
Understanding of the role of biomarkers for the treatment of gastric cancer is rapidly evolving.
In the 3L+ setting, CPS ≥1 is the appropriate cut-point. However, in earlier lines of treatment
(1L, 2L, neoadjuvant) and in combination with chemotherapy, the impact of PD-L1 status and
the CPS cut-point is less clear. MSI and TMB have also been established as important
biomarkers for patients being treated with immunotherapy. This complexity is compounded by
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5. Points for the Advisory Committee to Consider
The Applicant’s Position:

5.1 Unmet Medical Need
Patients with metastatic gastric cancer who reach 3L have a poor prognosis (median OS
<6 months) and limited treatment options. Available cytotoxic chemotherapy yields few
responses with poor DOR and is associated with meaningful toxicity. As the first approved
immunotherapy for gastric cancer, pembrolizumab changed the treatment landscape in 3L+
gastric cancer, with an ORR of 13% with durable responses in a subset of patients. In KEYNOTE059, pembrolizumab monotherapy resulted in median DOR of almost 10 months in the 3L+
setting, which is unprecedented with palliative chemotherapy. With extended follow-up, 2
additional participants achieved CR and responses as long as 34.9+ months were observed.
Even with the expected approval of nivolumab plus chemotherapy for treatment of 1L gastric
cancer, an unmet need will remain for patients not treated with nivolumab and chemotherapy
in 1L based on tumor PD-L1 and/or HER2-expression levels, physician preference, or ability to
tolerate doublet chemotherapy. The availability of pembrolizumab in the 3L+ setting will
continue to provide a chemotherapy-free option for those heavily pretreated patients who
have CPS ≥1 tumors.

5.2 Biomarkers
While the recent biomarker-based, tissue agnostic approvals address some of the need in 3L+
gastric cancer, there continues to be a high unmet need and few alternative treatment options
in patients with metastatic, MSS/MMR-proficient, non TMB-H gastric cancer that has
progressed on or after standard 1L and 2L chemotherapy. As tumor TMB testing is not yet
routine in the US and requires a significant amount of tumor tissue and complex analytical
technology, TMB testing is still an evolving practice that is yet to be employed for the majority
of eligible patients. It is estimated that only approximately 46% of patients with gastric cancer
(estimate based on IQVIA physician survey data) in the US are tested for TMB [IQVIA
BrandImpact, September 2019-September 2020; data on file]. In light of these limitations, TMBH tumors are currently being detected in only approximately 4% of patients with metastatic
gastric cancer, compared with 17% observed in clinical studies. Even as TMB testing becomes
more widely conducted, there will only be a small subset of patients with gastric cancer who
have TMB-H tumors. In contrast, PD-L1 CPS ≥1 is a viable biomarker to identify patients eligible
for pembrolizumab in this setting, with testing widely available and routinely conducted in
clinical practice. Patients who have non MSI-H, non TMB-H tumor status and CPS ≥1 gastric
cancer represent approximately half of the 3L+ patient population and pembrolizumab remains
an important option for these patients. The majority of patients who have the potential to
benefit from pembrolizumab will be unable to access this important treatment option if the 3L+
gastric indication is withdrawn.
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8.2 Original Confirmatory Studies
Figure 10 Kaplan-Meier Estimates of Overall Survival, PD-L1 Positive Participants (ITT
Population) in KEYNOTE-061

Figure 11 Kaplan-Meier Estimates of Overall Survival (Pembrolizumab vs SOC, ITT Population) in
KEYNOTE-062
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Figure 12 Kaplan-Meier Estimates of Overall Survival (Pembrolizumab plus chemotherapy vs
placebo plus chemotherapy, ITT Population) in KEYNOTE-062

8.3 Real-World Data Methodology
8.3.1 Healthcare Administrative Claims (IQVIA Open Claims)
Study Design
This study is a retrospective cohort study using the Oncology Longitudinal Prescription and
Medical Claims data from IQVIA. Patients who were diagnosed with locally advanced or
metastatic gastric cancer and initiated first systemic anticancer therapy after the initial
diagnosis were included. The study period is from January 2016 to December 2020.
Data Sources
IQVIA healthcare administrative claims data are collected for billing purposes, organized by bill
for service. It is a large non‐payer‐owned integrated open claims database of commercial
insurers as well as Medicare‐eligible retirees with Medicare Supplemental plans. Data come
from Office Based Medical Claims Data (office-based physicians, hospitals, skilled nursing
facilities and home health sites) and Prescription Data (retail, mail order and specialty
pharmacies providers).
Cohort Selection Criteria
Gastric cancer cohort will be determined based on ICD-10 codes:
a. Metastatic – Adult patient is having one of the Metastatic codes: 196.x (except
196.2), 197.x, 198.x and C77.x (except C77.2), C78.x, C79.x
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i. Patient Line/Regimen is Metastatic if Date of Metastasis Diagnosis
(Met_Date) ≤ Line End date

Once the patient is Metastatic, the Gastric Patient Group metric is assigned as Metastatic for all
subsequent lines. The Patients’ Line of Therapy metric for Metastatic is set to Line 1 on their
earliest Metastatic Line. Then all subsequent lines are incremented by 1.

b. Locally Advanced – Patient is not having a Metastatic code but having Locally
Advanced codes: 196.2 or C77.2
i. Patient Line/Regimen is not having Met_Date ≤ Line End date and
ii. Patient Line/Regimen is having Date of Locally Advanced Diagnosis (LA_Date)
≤ Line End date
Line of Therapy Rules
Each patient’s treatment is aligned longitudinally in the order of administration and the
following rules are applied. Patients will be indexed on their earliest market treatment (infused)
or market Rx (Oral) within the selection period. The first systemic anticancer therapy a patient
received after the date of gastric cancer diagnosis was defined as their 1L therapy [Figure 13].
•

Cycle Build

•

Gap in administration dates of >=4 days will advance a cycle

•

Every new oral prescription for a product that a patient is already being treated with is
considered a new cycle

•

Line Build
Lines of Therapy are based on product, duration and gap not only therapeutic product.
Using the patient’s treatments of interest starting from the beginning of the treatment
look-back period, each patient’s regimens and line of therapy is built. All the treated
information for the diagnosed patients is used to build the lines. If a claim is sourced
from a provider/pharmacy that is not stable, the line build will continue; however, that
claim will not be projectable since projections are only based on stable sample.

•

Line Advancement
Once the cycles are built, they are tracked, and lines are built and advanced based on
the following rules.
•

If gap between lines ≥ 120 days, then line is advanced
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•

OR if a new product is added after the first 28 days and 2 cycles then the line is
advanced. [Note: removal of a drug or continuation of the same set of drugs will not
require a line advancement]

•

Additionally, Oral products that are considered clinically incompatible will cause line
advancement through switch to the new oral product.

Figure 13 Schematic Showing Line of Therapy Rule (Example)

Active Line in a reporting period
A line is considered active in a reporting period if there is at least one administration or
prescription dispensed in the reporting period. For example, in a month if patient’s first line
ends and second line begins then both the lines are considered active in the month.
Line selection within reporting period
For reporting patient level metrics only one line can be chosen for each reporting period. For
each reporting period the earliest active line is selected for reporting.
Line Status – line status will be reported if the patient is new to line or continuing on line.
•

New to Line – the patient will be reported as new to line in the month of their regimen
line start date.

•

Continuing on Line – the patient will be reported as continuing on line in all subsequent
months through their regimen line end date.

Reporting Regimens – based upon the products contained in the patient’s regimen, the
regimens will be defined into the following groups in order of priority:
•

Keytruda Containing

•

5-FU containing

•

VEGFR2 + taxane containing

•

Topoisomerase inhibitor containing

•

Nucleoside metabolic inhibitor/thymidine phosphorylase inhibitor containing
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Treatment Projections
Stability and eligibility rules are applied to the open data sources in order to maximize the
breadth and depth of the medical claims data, accuracy of the longitudinal metrics created in
the study, and minimize the risk of anomalous results due to variability.
Nationally projected data for all the treatments were generated based on treatment data from
a set of longitudinally stable patients. The methods utilized for projections were described
below:
•

For the intravenous products the National Sales Perspective (NSP) universe [3 month rolling
averages] for the individual product is utilized. Per product per month the units are
converted to dose. This is then compared to the total dose per product from the Medical
claims data. If the two trends similarly and are in line then the American Medical
Association (AMA) projections from the Dx data is utilized. If the trend appears to vary then
adjustments are made against the benchmark

•

For the oral prescription products, the National Prescription Audit (NPA)/NSP universe is
utilized as the benchmark after excluding any Long-Term Care prescriptions. The
longitudinal Rx counts per product per month are bench marked against the NPA/NSP
universe as described.

Limitations
•

Diagnosis of locally advanced or metastatic gastric cancer was determined by ICD codes
and thus unconfirmed by medical records

•

Line of therapy was based on a regimen-based algorithm, not disease progression

•

Medical claims data are not a census of all patient or physician activity

•

Statistical projection is used to estimate total patient volume

•

This data contains the same limitations of any healthcare administrative claims database
analysis
o Healthcare administrative claims are used for insurance reimbursement and thus
do not include clinical details to define the exact population
o Business rules, statistical modeling and/or additional data sources are used to
derive or predict patient clinical details
o Missing data and errors are found in the raw data
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8.3.2 Electronic Health Record Study (iKnowMed)
The Sponsor is investigating the real-world utilization of pembrolizumab for
advanced/metastatic gastric and gastroesophageal junction (GEJ) cancers in US community
oncology practices using electronic health record (EHR) data from the US Oncology Network
(USON). This analysis is part of an ongoing retrospective observational study of treatment
patterns for patients initiating 3L+ treatment for advanced gastric/GEJ cancers in the USON
community setting between 01-JAN-2015 through 31-DEC-2020.
The analyses are being conducted based on data from the USON’s iKnowMed (iKM) EHR
system. iKM is an oncology-specific EHR database that captures outpatient encounter history
for patients who received care within the USON practices located in 23 states in different
regions of the US. It is estimated that the iKM EHR system captures data on approximately 10%
of newly diagnosed cancer patients in the US. A structured data extract of the iKM database will
be used to address most research questions of the study and a targeted chart review will
provide supplemental information on biomarker testing and results captured from unstructured
fields of the EHR. Vital status will be evaluated using the EHR and the Limited Access Death
Master File (LADMF) of the Social Security Administration.
Inclusion criteria used for selecting patients for the study are physician documented diagnosis
of recurrent, locally advanced or metastatic (stage IV) gastric/GEJ adenocarcinoma and being at
least 18 years of age at diagnosis. Recurrent, locally advanced or metastatic patients are
identified as follows:
•
•
•

Patients receiving systemic treatment for GI/GEJ cancer which is not indicated as
neoadjuvant/adjuvant;
Locally advanced patients:
o Clinical staging: any T2, T3, T4, and/or any N1, N2, N3
o Pathologic staging: any T3 or T4, and/or any N1, N2, N3,
Metastatic patients:
o Any M1 in either clinical or pathologic staging systems
o Record of location of metastatic disease
o Current or prior disease status containing reference to metastatic disease
o iKM line of therapy (LOT) with a reference to “metastatic” or “extensive stage”

Other inclusion criteria include at least 2 visits within the USON with data accessible for
research purposes and initiation of 3L+ therapy (previously treated with at least two lines of
therapy) for gastric/GEJ cancer during the study period of 01 January 2015 through 31
December 2020. Patients enrolled in interventional clinical trials for or during 3L+ treatment for
gastric/GEJ cancer between 01-JAN-2015 through 31-DEC-2020 are excluded as are those who
received treatment indicated for another primary cancer during 3L+ treatment for gastric/GEJ
cancer.
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In this document, pembrolizumab monotherapy usage in 3L+ advanced gastric/GEJ cancer
patients post-FDA approval in the iKM database was reported based on initial patient attrition
in the selection of patients to be included in the study. Since the study is ongoing, it should be
noted that the number of patients may change as the final study cohort is being assembled for
analyses to meet the study objectives.

